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FOREWORD
 

For centuries, individuals and comnities nave been able to live in harmony withtheir environment, but during the past decades the rapid growth of populations and thehigher expectations which have been generated throughout the world have led to anincrease in the use of forests to ouch an artent that foresto in many places have become
degraded if they have not been razed to the ground. Moreover, the forest dweller'slife has, in many places, become one of misery. Industrial exploitation, whilesometimes contributing to rational and regional economies, has not benefited the rural poor and has often eve:% led to the impoverishment of agricultural soils that rre
dependent on the protective value of the fore:sto. 

Forestry for Local Commxnity Developcent is 3 new people-oriented policy adoptedby FAO, the objective of which is to rnioe the standard of the ruralliving of dweller,to involve hin In the decision making procelses which affect his very existence and to
transform hic into a dynamic 
 citizen capable of contributing to a lare".:, range ofactivities than he wao used to and of which he will be the direct beneficiary. .%retry
for Local Comranity Develop~ent is therefore about the rural people and for the ruralpeople. :to ultimate objective is not physical but humn. The physical goa1I whichwill be sot are really mains towards achieving the objective of nhancing the lives ofhumn beings. And one of the vehicles which we advocate in order to assist in the 
achievement of these objectives is forestry.
 

The first phase of formulating thin policy has been completed with the publication
of this document, which describes the rural dependence on wood, the mjor constraintswhich can be encountered when initiating programmes, and suggests possible solutionsand specific forestry practices which can ben')fit the rural poor. 

Forent-y for Local Cotiunity Development is in many respects a new departure inforest management and forest utilization. It is r sincere hope that this documentwill assist those who wish tais newto tread path, which we believe will lead to the
improvement of the quality of life of the rural poor. 

LF.S. King
 
Assistant Director-Ooneral
 

and
 
Head of the Forestry Department
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INTRODUCTION 

This study forms one part of a programe directed towards increasing the contribu
tion forestry makes towards alleviating the conditions of the rural poor in developing coun
tries. The purpose of the study is to examine the nature and dimensions of dependence on 
forests and forest outputs at the local rural community level, to assess the associated pro
bleir and possibilities, and to identify the policies, requisites and measures that are 
likely to be necessary in order to initiate and implement successful forestry programmes 
for the benefit of rural communities. 

Community forestry has been defined for the purpose of this study as any situation 
which intimately involves local people in a forestry activity. It embraces a spectrum of 
situations ranging from woodlots in areas which are short of wood and other forest products
for local needs, through the growing of trees at the farm level to provide cash crops and 
the processing of forest products at the household, artisan or small industry level to
 
generate income, to the activities of forest dwelling communities. It excludes large-scale
industrial forestry and any other form of forestry which contributes to community develop
ment solely through employment and wages, but it doeb include activities of forest industry 
enterprises and public forest services which encourage and assist forestry activities at the
 
community level. The activities so encompassed are potentially compatible with all types of
 
land ownership. While it thus provides only a partial view of the impact of forestry on
 
rural develop,,ent, it does embrace most of the ways in which forestry and the goods and ser
vices of foreitry directly affect the lives of rural people.
 

This study is a first attempt to bring together existing knowledge and ideas. It is
 
addressed in the first instance to foresters, many of whom have long been aware of the need
 
to satisfy local demand and of the possibilities that forestry has for furthering the devel
opment of rural economics. It is hoped that they will be encouraged, by this evidence of 
worldwide interest and support, to communicate their enthusiasm to agriculturalists, to
 
administrators and politicians and to the public at large. They are invited to make use of 
the material as presented in preparing literature suitable for reading by non-specialists
in their various countries. The Food and Agriculture Organization of the United Nations (FAO)

hopes to follow up this study with a number of documents and other supporting materials which
 
will provide more detailed information designed to assist the task of implementing the con
cepts outlined here.
 

The study was developed through a sequential process of assembling, collating,
 
analysing and interpreting the available information on past and present experience in
 
forestry activities at the community level in different parts of the developing world, This
 
has been carried out by the Forestry Department of FAO, with the support of the Swedish
 
International Development Authority (SIDA) and the collaboration of experts from 1? develop
ing countries with actual experience in such forestry activities. 

This process was initiated by setting up a small Advisory Pane! on Forestry for Lo-al
 
Community Development. At its first meeting in October, 1976, the Panel decided to proceed

by oommissioning a series of relevant case studies. These were reviewed and analyzed at an
 
enlarged second meeting of the Panel in June, 1977. This body of material formed the basis
 
for a first draft of the present study. The draft was then used as the starting point for
 
a more extensive appraisal in the course of an Expert Consultation on Forestry for Local 
Community Development, which was held in Indonesia in December, 1977.
 

At the Consultation the experiences reported in the draft were reviewed, he lessons
 
of the additional experience of the countries represented at the meeting were added, and the
 
analysis was revised in the light of this wider knowledge. The study was then rewritten to
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incorporate theme revisions and additions and the coments received in response to the circulating draft for c-aent both inside and outside FAO.
 

In the study the information has been synthtsized in three parts:
 

- The nature and extent of forestry at the commwixity level, and of the problems 
and possibilitieo that arise. 

- Policies, rograwmes aa 
other requisit.s necessary for successfully C.velopine

forestry ativitieu for the benefit of raral comunities.
 

- Technical consider&tion.i to be taken into account in impltmenting communitv 
forestry activities. 

As forestry at the co'nunity level is an integral part of rural develorrnent, Michof what has to Le done to advance eich forestry activities is cormon to what Las to be
done in the pursuit of rural development as a whole. 
In order to maintain a forestry focus,
only those technical aspect3 specific lo forestry a'tivties are dealt with in any detail
in the document - others are referred to only in passing. 
However, Appendix I contains alist of the more important steps that need to be undertaken in order to analyze the situation of the corrunity in which a forestry compone..t 
is to be inserted or ntrengthened.
 

lo provide a complete account of how to identify, d, 3ign and implement comunityfo-.,:r3" projects it would also be necessary to extend the coverage and provide more detailon som of the forestry-related components. in particular, a total listing of all possibleforest-based activities that might contribute to developent at 
the household or corunity
level would be much -nore extensive than that contained in Appendix 1. In addition, ruchmore information on techniquese, costs, marketing, etc., 
would be needed for each. Similar
considerations apply to the range of possible species that might be grown. 
 In recognition
of this, the Expert Consultation recommended that separate compendia of informatiun be
compiled for each of these two areas. 
 Coverage in the prec'ent study is therefore selective,
confined to a representative list of some of the more 
impor'.ant species, products and pro
ceoses.
 

The study has had the benefit of input from a large nuber of people. In particularthe contribution is gratefully acknowledged of the experts who were members of i:,e AdvisoryPanel on Frorestry for Lc(.LI Community Development. They provided much of the case materialwhich constituted the core of the experience on which the study wan based. 
 In addition,
through the discussions at the meetings of the Panel, they provided a vital 
input to *,heanalysis and intcrpretation of the experfence. The expert members of the Panel were the 
follow.ng: 

Mr. Zerai IJiAYAFormer General .Manager Mr. E. 34. J4UAVA
Forestry AC Wildlife Develoment 

Authority Acting Director of Forestry 
Authorat Ministry of Natural Resources
 

Addie Ababa, --
p 

and Tourism
thiopia 
 Dar-ee-Salaam, Tanzania
 

Mr. Harc IUOJEANNI RicordiDi ralMre { r -G en r. A. SAJ4P!J . Onecco
Direocar-CeneralServoio Forestal y de Faunt PesidentePeie
Ministerio de sarioul tra 
Lim, eru 

Corporacion Nacional de Investigeoi6n 
y FomentoBogot&, Forestal

Colombia 
Dr. D. E. I¥YJAAO

D r. E. .Mr. 
 B. SIVARA.ANDirectorM 

Agricultural Sciences Reseirch e b r P a n n Co m t
Member Planning Comitaeee 

Department Governent of India
National Scienoes and 'echnolog 
 New Delhi, India 
.Development Agenoy
 

rbadan, Nigeria 

http:SIVARA.AN
http:follow.ng
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lr. J. II. LOPEZ Parodi lr. SO I 1 ' Atmosoedarjo 
Director Zona Agraria President
 
Iquitos, Peru Perum Perhutani 

Jakarta, Indonesia.
 

Acknowledgement is equally extended to the experts from i15 countries and several
 
institutions who constituted the final review body at the Expert Consultation. 
Appreciation is also expressed to the large number of people who contributed to the 
drafting and re-drafting of the material for the study. The study was prepared by
T.G. Allen, J.E.M. Arnold, L.S. Botero, KoF.S. King, E. Pelinck, F. Schmithisen, Tran Van 
Nac and R.L. Willan of the Forestry Department of FAO, and P. Stewazt of the Commonwealth
 
Forestry Institute in Oxford.
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PART I
 

THE NkY.E AND EXTIIY OF THE PROBL X 

IlMrROIXDUC I ON 

During the past thirty years there has been considerable activity in the field of
economic development. A great amount of money has been spent by governments and by international and bilateral agencies in the pursuit of economic growth. The internationalagencies have been expanded, the number of staff made available to the.n has grown almost
exponentially, and the developing countries have been subjected to a plnthora of missions
of experts, of one kind or another, all devoted to assisting them L,: develop their cconomiee. 

And yet the degree of development in many countries of the Third ,World remains
alarmingly low. '.here is still much poverty; there is still nuch underemployment and unemploymont; there is still much malnutrition. In general the conditions of the poor, both
in the urban and rural areas, have worsened. 
Where there has been eorme economic Crorth, ithas occurred in an inequitable rwamer. 
1he gap between rich and poor in many developing
countries has increased, as 
it has between the "eveloped and developinF economies. 

The lot of the raral poor is perhaps more severe, more pernicious, more hopeless,

given current policies and pro rxunen, than that of the urban dweller. lhe problems oftou.ns are concentrated and acute, and are constantly visable to town-based politicians andadministrators. Apparent solutions are available 'off the pep' 
in he form of factories,
hospitals, schools, and so on. Large sums of money can be invected in a umall area, easilyaccessible for inspection and control. 
 By contrant, the problems of the countryside are
di'fuoe and chronic, and are often visible only to the eye of an expert. lo remedy the
s tuation in the rural areas often necessitates the spreading of investment 
over large areas.
?his creates difficulties in the conception, executior 
and evaluat:on of programes. 'he
is moreover an 'overflow mechanism' which ensures that excessive misery is transferred from
country to town by migration. Goverments therefore tend to invest mainly in urban develop
ment. 

'he roots of the problem of rural 
poverty are, in reneral, population growth and
rising expectations. As long as populations remained stable over long periods of time, the
 way of life that had evolved to sustain them ensured adequate levels of production to
satisfy perceived demando. However, in comparatively recent years, most countries have
undergone a period of rapid population growth, malcing it impossible to maintain sufficientproduction by traditional methods from the available land area. 
At the same time the spread
of information has led country dwellers to increase their demands and to want the benefits
 
that they no-w know are enjoyed by m.any in the towns.
 

In thickly populated regions, rany,rural peoples have sacrificed their forests,
since wood is less indispensable than food (though in the lone run the absence of woodlands
 may depress farm output). This has often led to erosion, where agricultural crops have been
YaeHed on to unsuitable land. Temporary relief from food shortages has thus been boughtby consuming the biological capital of trees and soil, leaving a smaller capital for future 
production of all k&nds. 

At the opposite extreme, stand the oparde human comunities of dense tropical forests.Their populations have in many cases declined because of imported diseafies; 
and their traditional methods of production by hunting and gathering or by shifting cultivation are constrained by the activities of neighbouring societies and by the shrinkage of the forest 
area.
They inhabit re-ions of massive biological capital without benefiting fully from its product.
New systems of forest managerent are needed if these coemmunitieo are tc develop.
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Between these extremes there are many intermediato cases. Particularly important is 
that cf the more arid lands which are given over mainly !o grazing. Here the rural popula.
tion has often remained relativ'-ly constant at a low lev., but animal numbers have in
creased to satisfy the growing demand of neig. iring towno. Ntatural forests have been
 
reduced tc pitiful relics by u c,.mbination of Trazing, fize and overexploitation. The
 
biological cap'tal of soil 
and vegetation io maintained near ito ninirr.j level. The obvious 
solution, i.e., the reintroduction of woodland into such areas, ts particularly difficult 
and depends mainly, if not entirely, on the cknrun.ty'a willinfvneno to restrict grazing.
 

Pop lction gro'wth is not the only root cause of rural povemy. in many parto of
 
the developing wcrld, population pressure on the land 
resource is relatively weak,
but still large e -.erte of the rural population re.-n poor as development takes place
around them. Thir is so because of political constraints and obsolete power and institu
tional structure,, which also contribute cent~allt to the failure of development to trickle
 
down' to most c( the rural poor.
 

The following chapters seek to establ sh principles which are relevant to a wide
 
range of physical and social situations and to give exa-ples of appropriate techniques. It
 
is clearly beyor. 
Vie scope of such a study to try and take into account all aspects of the
 
complex probler..., outlined above which lie at the heart of rural ;knverty. "'.e ,nalyoie in 
this study will concentrate on findintg technical solutions, ar.ch as clel'cting appropriate

species, finding ways to better organize commvunities to carry uut forestry operations, how
 
to improve the dissenination of knowledge,etc. 
However, in doing so it is necessary to
 
recognize a basic precept of rural development, which applies much more widely than Just 
to
 
its forestry component. 

'-he central purpose of rural developent is to help the rural poor become self
reliant in their efforts to alleviate their situation. It will not succeed unless it
 
reflects the people's own interpretation of their needs, problems and aspirations. 
Forestry

for community development must therefore be forestry for the people and involving the people.

it must be forestry which starts at the 'grass roots'. 

hURAL D~oPi2D121CE ON FOREST COrUPlS 

The importance of forests and the goods and services fram the forests to the rural
 
peoples in developing countries is mainly threefold. Forest 
trees provide fuel and other 
good. essential to meeting basic needs at the rural household and ooinunity level. Forests 
and forest lands provide food and the environmental stability necessary for continued food
produotion. Forests and forest products can generate income and employment in the rural 
comunity. Some of the benefits which forestry can bring to rural communities are sum
marized in Table 1 and are discussed more fully in the following sections. 

.UEL;400D AND TM3i 

Wood is the dominant domestic fuel for rural people in developing countries, and for
 
many of the urban poor as well. In many parts of the developing world, wood is also the
 
principal structural material for constructing shelter and housing.
 

More than 1.5 thousand million people use wood daily for cooking their food and for
 
maintaining essential levels of warmth in the home. 
Wood is the preferred fuel because it 
can be used without complex equipment, both for use and distribution, and can be acquired 
at little cost, often no more than the coot involved in gathering it. For the poor there
 
is often no alternative to wood fuel 
or other locally available organic materials. Com
mercial fuels, even where they are available, require cash o-tlays on stoves and related 
equipment which are generally beyond the reach of the rural poor. One consequence of 
growing rural popxilations is, thus, an inexorable growth in the pressures on 
locally a'ail
able forest resources and other sources of woody material. 
 The source of wood fuel extends
 
progressively from collecting deadwood to the lopping of live trees, 
the felling of trees,

the total destruction of tree cover, the loss of organic matter to the soil, 
and eventually
 
to the uprooting of stumps and renoval of shrubs. 
 Subnequent to this there is the diversion 
of agricultural residues and animal dung to fuel use, to the detriment of soil structure
 
and soil fertility.
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TABLE I 

3EF2ITS OF FORESTRY TO RLRAL CaICfl.NITIES 

Output 	 Beneficial Characteristics
 

Fuel 	 Low coost in use
 
Producible locally at low ceah cost
 
Substitutes for coztly comercial fuels
 
Substitutes for aericultural residues
 
Prevents destruction of protective ground cover
 
Prevento diversion of household labour
 
Mai.tainj availability of cooked food 

Building materials 	 Lou cost in use
 
Producible locally at low cash coot
 
Substitutes costly commercial materials
 
Xaintains/improves houeing standards
 

Food, fodder, grazing 	 Protection of cropland against wind and water
 
erosion
 

Complementary sources of food, fodder and 
forege (e.g., in dry periods) 

Environment for supplementary food production
 
(e.g., honey)
 

Increased productivity of marginal crop land
 

Saleable products 	 Raising farmer/community incomes
 
Diversifying the community economy
 
Additi onal employment
 

Raw maerials Inputs to local handicraft, cottage and
 
small-scale industries
 

(Plus benefits as from saleable products)
 

At 'the same time the steady disappearance of wood in the vicinty of the community
 
means increased social hardship. Prcgressively, more of the time of household members must
 
be devoted to gathering fuel. It has been estimated that fuel'dood gathering now requires
 
360 man days annually per household in the Gambia and 250 - %UO man days in central
 
Tanzania. As the situation deteriorates further, and the household is forced to purchase
 
its wood fuel, a heavy burden is placed on the household budget. It is reported that up
 
to 15 percent of household income is spent on fuel in the highlands of the Republic of Korea,
 
and up to 25 percent in the poorer parts of the Andean Sierra and the Sahelian zone.
 

Eentually, this shortage of wood fuel can affect the nutritional well-being of the
 
people. In parts of West Africa, people hr..e been reduced to one cooked meal a day. In the
 
uplands of Nepal only vegetables which ca', be eaten raw are grown. In Haiti, a principal
 
impediment to the introduction of new ford crops with better nutritive value into the wood
poor hills is that they would require me.re cooking.
 

FOOD AND THE EWIRONMV-1
 

There are now perhaps 200 million people living in the tropical forest areas and 
practinin olash and burn' farming (ohiftinC ae-riculture) on perhaps 30C million 
hectares (ha) of forest lands in order to provide their daily food. In parts of south and 
southeast Asia this form of land use occupies some 30 percent of the officially designated 
forest area. Traditional systems of shifting agriculture, which employed a lengthy fallow 
period under forests to restore the fertility of soils which were capable of supporting 
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agricultural crops for only a limited number of years, have largely broken down. Growing 
population pressures, and migration into the forest areas by landless people from elsewhere, 
have forced a progressive shortening of the fallow period to the point where it suffices
 
neither to restore soil fertility nor to recreate a useable forest crop. Similar trends
 
are discernible in the more open savannah woodlands of more arid areas. The probiems of the
 
gum arabic system of Sudan described in Appendix 2 arn largely a result of pressures to
 
cultivate more land, at the expense of the fallow period under Acacia. The future of such 
areas on which productivity cannot be maintained indefinitely under crop production calls 
for systems of joint production of trees and other crops. 

In addition to crop production there are many other ways in which rural communities
 
can draw upon the forests for food in one part of the world or another. Bush meat and honey
 
provide supplementary food sources, as do a wide variety of tubers, fruits and leaves. Fish
 
production in swamps or mangrove forests can also be an important protein source, for man
groves and swamp forests offer a most valuable protective and productive habitat for fish.
 

In many areas trees are a source of fodder. In Nepal, leaves make up about 40 percent 
of the annual feed of a buffalo andabout 25 percent for a cow. In dry forest areas, live
stock often cannot survive without forest grazing. In the Sahel, leaf fodder is the princi
pal source of feed in the dry season, and the excessive grazing of trees during the recent
 
lengthy drought contributed significantly to the large-scale destruction of the vital tree
 
cover.
 

Concurrent with the pressures on the forest from within from shifting cultivation are 
the pressures for alienation of forest land which arise from the need of expanding rral 
populations for more land on which to grow food. In most areas, forests are the largest 
remaining land-bank - the one land cover which can absorb large-scale further extension 
of the area under crop production. It has been estimated that the existing area of forest 
in developing countries is being reduced annually by 5 - 10 million ha in Latin America, 
2 iillion ha in Africa and 4 million ha in Asia. To the extent that this process releases 
to food production land which can sustain the growth of crops, this is logical and to be 
planned for. But over large areas, the pressures of growing populations force landless 
farmers onto soils which cannot sustain crop production and onto slopes which cannot be 
safely cultivated - at least with the techniques and resources available to these farmers. 
'!he consequences of these practices in terms of wind and soil erosion, silting, flooding 
and drought, are well known. Some 10 percent of the world's population live in mountainous 
areas, but another 40 percent live in adjacent lowlands, so that fully half of mankind is 
directly affected by ravages of the watershed environments. 

It is reported that in India, 50 percent of the total land area is seriously affected 
by water and wind erosion. Indeed, displacement of fertile top soil is estimated to be 
around 6 000 million tons a year. In Pakistan, erosion affects 76 percent of the total land 
area. Nepal is perhaps one of the most dramatic cases of its kind in Asia. In many parts 
of Nepal the forests have been cleared up to 2 000 metres (m). Slopes of 100 percent are
 
under cultivation. Huge landslides occur during periods of continuous rain. These land
slides, which di.troy lives and crops and remove the necessary humus, occur more and more
 
frequently throughout +theNepalese hills, in part because ground-holding trees are disap
pearing fast. 'tpresent, the washing away of top soil is a threat to agricultural produo
tivity in the remaining fields. Similar landscapes, perhaps to some extent less pronounced,
can be found everywhere in the hilly areas in other parts of the world. 

The erosion of agricultural soils often results in the siltation of rivers and water 
reservoirs. Thus, the river bed of the Nepalese Terai is rising between 15 - 30 cm a year. 
This rising of river beds, which occurs because of accelerated soil erosion and siltation, 
is a major cause of the more frequent and dangerous floods in all regions. But sedimentation 
also causes loss of reservoir water storage capacity. In the Indian subcontinent the Mangla 
reservoir is estimated to receive every year 100 million tons of sediment, of which the
 
Jhelum river, due to indiscriminate felling and burning of the forest in the catchment area, 
contributes about 30 percent. The Mangla reservoir was built to last 100 years or more. 
Sediment measurement after a few years of operation indicates that most of the reservoir's 
capacity will have gone in 50 to 75 years. These are illustrative of many similar examples. 
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The process of environmental degradation following destruction of the tree cover is
often accelerated by the pressures of fuelwood harvesting. 
These tend to be most pronounced
in the neighbourhood of large towns and cities. 
Wood is the preferred fuel not only of.the
rural poor but also of many of thQ urban poor as well, who use it principally in the form
of charcoal. The large concentrated demands that ensue have led to treeless wastes in periurban areas in many parts of Africa, Asia and Latin America, with the areas affected often 
growing at frightening speed. 

INCOME AND EMPLOYMENT 

Forests and trees can give rise to cash crops such as mushrooms, chestnuts, walnutsand pine kernels. Bamboo can be cultivated for shoot production, as is done in Japan. In
many countries trees are grown at the smallholder level, to provide fuelwood for sale to theurban and semi-urban areas. In India the income from gathering and selling fuelwood is animportant part of the economy of forest villagers, especially for the poor in these villages.Tree farming can also provide profitable industrial wood crops, such as the pulpwood grownby farmers in the Philippines. Among non-wood products, the gum arabic produced as a farmer crop in Sudan is one of the more important export commodities of that country. 

In addition to the income and employmient generated by their industrial exploitation,
forests also provide timber and other raw nmaterial for local craftsmen and small-scale

artisan and processing activities. Throughiout the developing world, doors and other
builders'woodwork, furniture, tools and other agricultural inputs such as fence posts are
made locally within the community. These products, together with wooden handicrafts, andother products of non-wood raw materials such as 'tasar' silk, can also be marketed outside 
the community. 

Forestry can also contribute to rural incomes in less direct ways. If other alternatives for raising the incomes of the rural poor are not promising, the establishment offuelwood lots may provide a means to raise their incomes by releasing dung and agricultural
residues for reworking into the soil, so increasing crop yields. In this way forests may
also contribute to a more equitable distribution of income. 
It might be easier to help the
poor by providing them with fuel in the form of wood than with similar benefits provided

through taxation and redistribution.
 

CONSTRAINTS AND CONDITIONS 

Where exploitable forest exists but does not fully benefit local"communities, the.
necessary adjustments in management practices are likely to be relatively easy to conceive
and execute. 
Where forests have been destroyed, either to make way for farming or grazing
or out of disregard for the principles of resource renewal, the reintroduction of forestry
is likely to pose many problems. 
The discussion in the sections that follow consequently
focuses on the latter. 
This should not, however, be interpreted as implying that most community forestry will be concerned with afforestation and reforestation. Much of it should
be concerned with better management of the natural forests for the benefit 
of local people. 

Some of the factors to be taken into account in analysing the place of forestry in a rural,economy are summarized in Table 2; these factors and some possible responses are
discussed more fully in later sections. 

COMPETITION FOR LAND 

Traditional community forestry systems tend to be appropriate to areas of low population intensity, in which an abundance of land permits the integration of forestry on someparts of the area with crop growing on others, or an extensive use of the area for both treesand grazing. Typical of the first of these are shifting cultivation systems with theirfallow periods under tree cover, and modifications of this system such as is exemplified bythe gum arabic system of Sudan. 
Typical of the latter are the pastoral/forestry systems
of the Sahel. 
However, as has been descr'ibed earlier, such systems have in many cases beenunable to withstand increasing population pressure. The first signs of breakdown tend tobe the expansion of the intensive crop component at the expense of the extensive forestry
 
component.
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TABLE 2
 
FACTORS TO BE TAM2 INTO ACCOI IN ANALYSI)K THE PLACE OF FORESRY IN A RURAL ECON(MY
 

Factors Possible Responses
 

Competition for land (trees are a les
 
intensive use of land than orore)
 

- Competition for forest land - Intercrop trees and orop.
 
- Allocate forest land rationally between trees 

and crops
 
- Improve non-food benefits to forest coromuni

ties: forest/forest industries employ
ment; secondary forest product income; 
social infrastructure, etc. 

- Competition for orop/grazing land - Plant trees on: roadsides, river banks, 
to afforest field boundaries and other unused areas; 

areas marginal for crop production;
 
erodable areas unsuitable for crop pro
duction or grazing
 

- Improve productivity on the more arable 
areas in order to release land for tree 
growing 

- Plant multiple-use species or mixtures of 
species to increase produotivity 

- Intercrop trees with other crops or combine 
with grazing 

- Introduce additional sources of income 
(e.g., beekeeping) 

The timescale for forestry (delayed 
taturna from tree growing) 

- Output from trees will not meet - Plant multiple-use species, or mixtures of 
immediate needs species, which ive some early return 

- Provide financial support during the estab
lishment periods: low-intorest loans, 
grants, subsidies, wage employment, etc. 

- Introduce or expand complementary non
forestry sources of income 

- The risk that the producer will not - Isure security of tenure of land used for 
benefit tree crope 

Dispersed distribution of benefits from
 
forestry
 

- Benefits from protection forests or - Provide compensation for those benefits 
fr..a timber production may acorue foregone, or inputs provided, by the 
in part outside the community coamunity, which generate benefits 

el sewhere 
Seasonal shortage of labour - Adopt forestry systems which do not compete 

with peak demands for labour 
Lack of a tradition of forestry (unrkmil- - Pr6viion of guidance and support through 

iarity with the necessary techniques, extension services: education of the 
lack of understanding of cause and people, technical advice and technical 
effect, behavioural patterns inimical inputs, grass-roots training 
to forestry, inappropriate institu- - Demonstration projects 
tional framework) - Enooura~e producer groupings (cooperatives, 

etc.) 
- legislation and regulation 
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Such competition naturally is much more intense where population pressure is heavy

and the land amenable to cultivation even on a temporary basis. Even where the need to
 
maintain land under tree cover is evident, such as on poor steep slopes in the hills of
 
Java, Nepal and Colombia, forestry gives way to the more urgent imperative of land for

food production. 
A clear condition for inserting forestry into such situations is that

it be accompanied by measures to provide the farmer or the community with alternative
 
ways of generating the crop or livestock production, or the income, foregone by placing
 
part of the land under trees.
 

Wherever the local economy is based on subsistence farming, diet is the primary

factor determing land use, in combination with population size and techniques of produc
tion, and its demands take precedence over those for wood. 
Diets based on a single cereal

produced by alternating crop and fallow need a large area per household and are particu
larly likely to exclude forestry. 
 Diets which require a higher content of animal products

from free-range grazing make forest regeneration almost impossible even at low levels of

human population, especially if surplus stock is readily sold.
 

Dietary habits are among the deepest rooted and stablest elements in a way of life.

They are learned very young and are often reinforced by beliefs about health, fertility or
 
even moral qualities, 
 and in some cases they are consecrated by religion. The introduction 
of new foods is therefore often fraught with difficulties and must be pursued slowly.

However, such introduction is often important, for if greater variety is achieved, it will
 
be possible to rotate crops, and to integrate agriculture and animal husbandry, enabling
 
more food to be produced on a smaller area. Moreover, the introduction of cash crops may

allow some of the customary foods to be bought in exchange for the produce of a still
 
smaller area. 
In such ways land may be released for forestry.
 

The known techniques of food production, though less fundamental than diet as a part
of culture, are by no means incidental. Farming "1d grazing methods fix the hours and
 
seasons of work and are bound up with the division of labour between the sexes and between
 
age groups, which in turn is 
 an integral part of social structure. A people that enjoys

the leisure afforded by free-range grazing or by reliance on a single main crop plant will
have difficulty in adapting to more intensive methods. 
 Where crop growing is allocated to
 
women or herd-minding to children, there is likely to be 
 strong male resistance to more 
efficient systems that require rome of the work to be transferred to men. Such features
 
also hinder the release of land for forestry. 

Techniques of food preparation seem to be less central to a way of life than techni
ques of production. The changeover from fuelwood to dung or fossil fuels has been accom
plished by countless societies. Scarcity of fuelwood is thus less acutely felt than many

of the changes needed to release land for its production. In order to encourage more appro
priate use of wood, and the tree growing or tree tending necessary to produce that wood,

it may tlerefore be necessary to bring about changes in attitudes and habits. 
This is likely
to be achieved only if it takes local mores and traditions into account. 

Direct competition with food production for land may be avoided by taking up unused
 
areas. However, even in these areas care must be taken to select tree species which are
 
as productive as possible, and competitive with alternative non-food crops (including other
 
tree crops, such as rubber and oil palm). In parts of India, notably in West Bengal,

widespread use has been made of roadsides and the ridge boundaries of fields, using trees
such as Shisham (Dalbergia latifolia) and sissoo (D.sissoo) which minimize the shade and 
root competition to adjacent crops. In China,too, trees are planted in such a way as to 
minimize competition between them and food crops. Intercropping between tree rows inplantations is done during the first two years. Trees are planted on barren lands, around 
dwellings, along road and riversides, and around villages. Quick growing species are
preferredas well as those providing leaves, nuts, fruits or bark for domestic use and for
crafts. In this 'four-side planting' (road, river, dwelling and village) the people are 
actively participating to help solve fuelwood problems.
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Inserting trees into intensive leand-use patterns may also be achieved through various 
forms of interoropping, to bring about multiple use of the land. In Java, where pressure 
on the land is particularly intensive, the area put under trees is intercropped with grass,

to provide fodder for stall-feeding animals. Fodder, this time in the form of leaves from
 
suitable trees, is an important component of the solution being tried in the hill areas of
 
Nepal. 
Equally important in the latter are the measures to improve crop productivity in the
 
flatter and more arable areas and to improve other parts of the communities' economy and
 
their physical and social infrastructure, to enable them to divert land to tree cover. 

The whole question of land use is usually confused by the lack of information about 
land capabilities and about the factors needed for land-use planning. The boundaries be
tween land which can support sustained cropping and land which needs to be devoted periodi
cally or permanently to forest cover are seldom known. 
Much of forest laad unsuitable for
 
permanent agriculture is cleared, in preference to adjacent land which is suitable, through
 
ignorance.
 

THE TI34ESCALE OF FORESTRY 

In many cases, attachment to a particular diet and technique of production is rein
forced by considerations derived from the timescale of forestry. Historically, rural popu
lations have developed a dependence upon outputs of the forest because the latter existed
 
as an abundant available local natural resource to be drawn upon at will. As long as it
 
remained abundant, this process of exploiting existing forest capital could take place
without any regard to the relatively long time involved in producing wood of usable sizes.
 
However, once the point is reached where wood can continue to be supplied only by growing

it, the time frame involved can become an important limiting factor.
 

The timescale of forestry is bound to conflict with the priorities of the rural poor,

which are logically focussed on meeting basic present needs. Present needs are likely to
 
be imperative, particularly in subsistence situations. 
Land, labour an(! other resources
 
which could be devoted to providing the food, fuel and income needed today cannot easily

be diverted to the production of wood which will be available only several or many years

into the future. A major effort to induce forpst-dependent communities in India to forego
rights of usage in the forest and to adopt managed forestry practices foundered on just 
this issue. The pilfering of wood from the forest and its sale as fuel to nearby urban
 
and semi-urban markets formed a major source of income for the village poor. There was no 
countervailing incentive at the community level of sufficient force to offset these vested 
interests effectively in favour of the status quo.
 

Forestry can continue to exist or be introduced at the community level only if it 
allows for these real present needs. If local tree cover still exists, it may be possible
 
to provide the same production in a less destructive way. In an area in central India,

for example, destructive local cutting of the forest was halted and reversed by concen
trating the cut on annual coupes, and protecting the rest of the area so that it could 
regenerate naturally. Recent experience in areas as diverse as the hills of Nepal and the 
southern edge of the Sahel has also demonstrated the capability of forests to regenerate 
with no more input than protection. 

With the introduction of plantation forestry, the gap between establishment and 
production can become a more severe restraint. In the Philippines credit was provided 
to farmers growing trees. In Thailand and the Solo River Basin in Indonesia it was necessary
to provide cash payments for this initial period. In the Republic of Korea a mixture of
species was employed in village fuelwood lots with species such as Lespedeza which yield
income as early as the first year, interspersed with species to produce both fuelwood and 
industrial wood in volume over a longer period. In many systems forestry was introduced 
together with other activities which secured sufficient income to tide the farmer over the 
period until his trees were yielding. 
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THE SPATIAL DISTRIBUTION OF BENFlITS 

In the case of forest communities considerations of time are less important than
those derived from the spatial distribution of 
forest benefits. To the shifting cultivator,the forest is land upon which to cultivate hio food and cash crop*, a source of fuel andbuilding materials, and possibly of fodder, shade, otc. The fact that the trae he destroysor uses in this way could provide the raw material for an industry, and in this way incomeand employment and processed products to be enjoyed elsewhere, is clearly of no relevanceto him. To expect him to adapt hie way of life in order to accommodate these interests ofothers is unrealistic. The buildup of r.ore stable forest crop/tree systems is thereforelikely to occur only if the cor~anity in some way benefits in appropriate measure from thechange. 
Thus, the forest village system in Thailand, which is described in Appendix 2,
began to prove attractive to forest dwellers only when it 
wan accompanied by the provisionof land upon which to practice settled agriculture, financial and other support to do so,
and social an,* physical infractructural a=entties. 

The cor of the problem for forest cocmu2utien is thus usually that they derive insufficient benefit 
from the forest. That tic is 
so is often attribuitable to conventionalforest mana'e-ent ob'iectives and adm.nictrat,.ve practices, an orientation towards conservation, wood production, revenue collectton, and regulation through punitive leriolation andregulation. 
 -he tack of forestry for the development of such coc=uunztieo is consequently
to engage them more fully, positively and beneficially in its utilization, managment andproteotion. This may take the form of rreater participat-on in forest work, for examplethrough logging or oaw-iillingr cooperatives, development of the income potential 
of secondary
products that 
can be produced in the forest, such as assistance in establishing production,
distribution and market-n4g syste.-
 for such products as honey, or throurh the allocation offorest land for the concurrent production of forestry and agricultural crops, or for grazingof arimals. As is discussed later, this can require quite raLical reorientation of tradi
tional forcotry concepts and practices.
 

;he issue of diotribuxion of benefits can also arise with systems to establish
industrial tre crops through farung syatema which intercrop trees with food and cash
crop._/. The trees in themselves will bring no direct benefit to the farmer. They 
 arerather an impediment, considerably complicating his task. These systems are, therefore,
likely to succeed only if the farmer perceives an adequate recompense to hinself. In the
many parts of the tropics in wiich such systems have been introduced, the principal such
incentive is seen to be sheer land hunger, the uravailability of land elsewhere which thepopulation could cultivate. 
 But it has been observed that, over time, such systems tendto evolve either into set.tled agriculture, with the rejection of the associated growing
of trees, or irto full-time forestry employment, as has happened recently in Kenya and
Bangladesh. This suggests that 
land in itself is not a sufficient inducement, other than
 
in the short term.
 

Similar considerations apply to other types of forestry. Tree cover on the upperslopes of hills in Java, Nepal, Colombia and elsewhere may well provide tangible direct
benefits to the immediate cowmnuuty in the form of protection against landslides and excessive water runoff. But a large part of the benefit will be felt in the regions downstream, in the form of reduced flooding, silting, erosion, etc. 
 Again, it is unrealistic,
and unreasonable, to expect people to commit land, labour and other resources to such endeavouro cn behalf of others, unless they are suitably recompensed. 

IISTIrTUIONAL AND T"IINICAL CCOISMAIMTS 

,here remain situations in which there is no lack of interest in forestry nor anyconflict with other aspects of the way of life, but only a lack of organization or of means. 

i/ See page 43 for a more detailed desoription of such systems. 

http:adm.nictrat,.ve
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The very successful programme of village woodlots being established in the Republic of Korea 
utilizes land, toc steep to be cropped, which is set aside by law to be used solely for 
forestry. The programme thus mobilises for this purpose idle land which individual poor
farmers are unable to afforest with their own resources. In parts of Ethiopia, Tanzania and 
Nigeria, communities suffering from shortages of fuelwood have earmarked areas marginal 
to crop production, such as hill tops and hill slopes for afforestation. 

However areas which are marginal for agriculture may well also be marginal for fores
try. This is particularly so in arid and semiarid areas, which tend to impose severe clima
tic constraints on the growing of trees, in particular fast-growing species which are needed 
if results are to be achieved within an acceptable period. Arid conditions also impose other 
constraints, including that of availability of labour. Labour is not a problem in most cort
munity forestry systems. In some, such as the gum arabic system in Sudan, the bulk of the
 
forestry work falls in the slack season. Where there is a tradition of women working the
 
fields, this releases men in the family for concurrent work on forestry. In the humid tro
pics, planting can be spread over a sufficiently long period to avoid a concurrence of tree
 
and crop planting. In arid areas, however, the planting season for both is very short and
 
coincides. As a result, the availability of labour for tree planting could be very re
stricted, and planning must allow sufficient flexibility to overcome such a constraint.
 

Forestry in arid conditions faces yet another constraint. Successful afforestation
 
of dry lands often involve elaborate techniques, such as deep ploughing, requiring sophis
ticated and costly equipment. It may, therefore, often be an activity which is beyond the
 
capability and resources of the local community. Uhile local involvement will be as
 
necessary here as elsewhere, in order to ensure recognition of the beneficial role of
 
forestry, and of the desirability of setting aside land and protecting the subsequent tree
 
crop, forestry as an activity which the community can implement may often be confined to

managed manipulation of the existing vegetation, for example, the control of use and regen
eration by control of grazing in the Sahel. Plantation forestry may often have to fall to
 
the responsible technical arms of government.
 

The technical problems of steep upland areas are also likely to be beyond the
 
capacity of local communities. In such areas, where the problem is largely one of soil
 
stabilization and control of water runoff, establishment of forest cover on parts of the
 
watershed must usually be accompanied by measures such as the construction of terraces to
 
permit stable crop production on other parts. In many instances farmers will not have the
 
resources to do this. To establish terraces, for example, they would have to forego one
 
crop. They will therefore need the sort of external support such as was provided in Central
 
Java through food aid and in Tunibia through credit and food aid.
 

Technical problems in implementing forestry at the community level are not peculiar
to the arid or upland regions. Though there are examples where a tradition of growing 
trees exists, such as in Sudan, or where it has emerged or spread spontaneously, as in parts
of southern India, eastern Africa and the Andean Sierra, a lack of a tradition of managed 
forestry is the much more common situation throughout the developing world. Thus, farmers 
are unfamiliar with the growing of tree species, with the properties of different species
and their suitability for different sites and purposes, with the techniques for planting 
and tending trees, and for harvesting them. etc.
 

Not surprisingly, therefore, a feature of most successful recent community forestry 
endeavours hAs been a strong, sustained technical support system, capable of providing
advice and essential inputs such as planting stock, and of maintaining such support through
the period necessary to generate forestry as a self-sustaining activity in a particular area. 

Access to technology and inputs alone may not always suffice. To adopt and implement 
a forestry activity, the community may need a new or strengthened internal organization.
In order to implement the village fuelwood system in the Republic of Korea, for example,
forestry associations were set up in each village to execute the work, the extent of the 
assistance given to each varying rith the level of self-reliance achieved by the village.

In Thailand, the village forestry scheme required the establishment of entirely new communal
 
institutions. In India, experience so far has been that forestry has required changes which
 
are usually beyond the competence and authority of the elected village panchayat.
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Another institutional issue is security of tenure of the land. The farmer, or 
community, must have adequate assurance that he will still qontrol the land on which he 
plants the trees at the time when they are ready for harvestkng. Thus, an important element 
in the Philippine smallholder pulpwood project was that each farmer was first given title 
to his land. However, in this case this provided few problems; the land was vacant forest 
land classified as alienable and disposable for agricultural purposes. In many parts of the 
developing world the situation is much more intractable. In large areas, notably in Latin 
America and south Asia, where the bulk of the farmers are tenant farmers, the consequent
 
insecurity of tenure militates strongly against relatively long-term activities such as
 
forestry. Elsewhere, notably in parts of Africa, patterns and traditions of use of tribal
 
or communal land make no provision for usages, such as forestry, which require the setting 
aside of land for a particular purpose for relatively lengthy periods of time. In many
situations, therefore, it may be difficult to insert forestry prior to a more far-reaching

reform of land tenure or change in land use.
 

The consequences of lack of a tradition of forestry tend to extend to more than just
 
a lack of knowledge about tree growing, or of an appropriate institutional framework within
 
which to carry it out. It contrasts with a usually deeply foumded tradition of agriculture.

This contrast is inevitably reflected in attitudes towards forestry which are sharply dif
ferent to attitudes to arable crops and animals. With the exception 
of the benign relation
ship with the forest of aboriginal forest dwellers, the forest tends to be seen as a nega
tive element of the environment by many poor rural farmers. To the settler it is an impedi
ment to the clearing of his lands which must be removed as rapidly as possible, and a haven
 
for his enemies. These views can persist in modified forms long after the forest has
 
receded from the immediate vicinity of the community. For example, hostility to forests
 
and trees can persist in areas which already experience shortages of fuelwood and building
 
-poles becauSe of the damage 
 done to crops by birds which are seen to roost in trees. 

Other attitudes and behavioural patterns based on the past also tend +o be inimical 
to forestry. There is the widely prevalent attitude mentioned earlier, of woot 
as a abun
dant free material to be collected at will. There is a lack of understanding of the role of 
forest trees in maintaining the fertility of the soil, and an inability or reluctance to 
recognize the consequences of soil loss, fuel shortages, etc., that will inevitably follow 
from continued destruction of the adjacent forest cover. Though this is clearly, in part
 
at least, a measure of the priority of present over future needs, it must often be a
 
measure of ignorance of the uixknowm. For the populations of most areas now encountering
the consequences of the depletion or disappearance of the forests and the outputs of the 
forest, this is without historical precedent. There is nothing in their past that can give 
them guidance, or which can forewarn of what is likely to happen until it does happen. The 
same tends to be true of the impact of forestry; it may be difficult for people to perceive 
or accept the beneficial effects of forestry until they occur. 

The introduction of forestry, or the conversion of destructive use of the forest
 
to managed use of the forest, will therefore often require a profound change in attitudes
 
and behaviour.
 

It is not intended here to revive the old doctrine of peasant resistance to change,

for a thousand examples from all over the world have proved that many rural peoples are
 
capable of great change. However, being strongly attached to a system of values, they have 
generally succeeded in changing those aspects of life that are least important to them in 
order to protect whatever is most important. Rather than alter their system of food produc
tion, many villages havs adopted drastic strategies, such as the temporary emigration of 
the young men: they move to the towns for several years, often leaving their wives and
 
children, in order to send back the money necessary to maintain their families. They are
 
rewarded by the possibility of returning to the country to enjoy its familiar way of life,

though many are too much changed by their experience to wish to go back permanently.
 

The problem is thus not one of bringing change to people who resist all change, but
 
one of reconciling technically desirable change with the value systems that it
seems to
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threaten. Any voluntary solution presupposes confidence on the part of the population and
 
imaginative sympathy for the local way of life on the part of the inetiratorn of developerent. 
The alternative is to force change on an unwillinC people and this ie Generally not to be
 
countenanced.
 

There remains a category of constraints which bear on thin task of brining change 
to the people: namely, constraints that arise from inadequacies in the bureaucratic otrao
turc oharged with this tosk. Some are faults thal affliot noet bureauoraciej: ri$,id proco
dureo, omphasis on interpretation of the rules rather than on the rationale of rules, 
inadequate tra-.ning at lower levels, arrogance of petty officials, eopecially to the poor, 
etc. There is also the tendency for t.e responsibility for the rural development effort to 
become fragmented, dispersed anongC a number of bodies which fail to harmonize adequately 
and coordinate their efforts. It is important that progra-ies to oncouraCe forestry in 
rural development do not contribute to this fraW.entation. Foiuutry is but one part of a 
complex of different activities that are required for rural developr.ent. Ito contrxbut -on 
muot be integrated with the rest to be effective.
 

• Finally, there are cert.,n particular features of forestry that are not aiwaya con
ducive to effective impact at the cou-dnlty level. An has been noted already, the tradi
tional preoccupation of forestry with conoerving the forest, combined with rmanagoncnt obeo
tiveo which "ocus on the production of -woodfor indust-y, are likely to be at variance with 
the needs of the rural people who live in and depend on the forest. This bias is usually 
reflected in the structure and otaffing of forootry adminiotration, and in the b'.dLe-tary 
priorities of forestry. It is also reflected in the traditional tra.-ninC of forvotoro, 
who therefore ofter find th-*. they arc not well ecipped to deal with people rather than 
trees. T-he challenge to forestry of contributing to bettering the condition of the rural 
poor is consequently likely to entail a radical reorientation extending from policy all the 
w.Vy through to its technical foundations. 
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PART II 

SOLUTIONS: POLICIES ROGRAIMES AND INSTITUTIONS 

INTRODUCTION 

This study is designed to contribute to one of the world's most pressing problems
the development of rural areas. 
 The term 'development' as it relates to the change of a
given society and its en ironment both in qualitative and quantitative terms is a phenomenonwhich hoe been debated extensively during the 
last 30 years without arriving at any commonly
accepted oonceyt or methodology. Furthermore, there is often widespread dIsagreesont rogarding the ultimate goals of development for a particular country. 
The sense in whiAl the
word 'development' is used in this study is briefly desceribed below.
 

The objective of development is to enable the populations of any rural ccmmunity to
live a 'better life' in equilibrium with the environment and natural resources of the targetarea. The natural 
resources available to any community are finite, yet population growth in
most cowfuintios has been expanding at 
an alarming rate with the result that many of thescarce natural resources are being deutroyed, thereby further compounding the problemsof attaining a stable equilibrium condition. 
There are two options to be conoldered:
I) to f.nd new systems of managing a given area or region which will maintain an acceptable
equilibrium between socioty and the natural resources; or ii) to move people out
of saturated areas to relieve the pressure on the natural resources of a given area. 
This
study deals only with finding new or improved management systems which will both maintainand improve the productivity of the natural 
resources and simultaneously increase the population carrying capacity of the target area. 
Surplus populations in excess of the acceptableequilibrium status will need to migrate.
 

The concept of a 'better life' is also a relative term both within a given society
and between various countries of the world. 
The minimum level of a 'better life' an usedin this study would be at 
least to supply the basic needs of the population in terms of
sufficient produce and/or income tc 
provide adequate food, clothing and shelter to maintain
the health of the rural population and a general state of well-being.
 

Societies maintain themselves through constant adaptive change in order to become
compatible with the surrounding physicnl environment. This adaptation is 
 being accomplished
more and more consciously by information exchanged between people with a greater variety of
experiences. Encouragment of variety and experiment is therefore one way in which a

society may ensure its survival.
 

Development processes therefore, applied to the rural coamunity, require an adapt.
tion of the population to more complex behaviour patterns which will bring about an 
improved
environment capable of achieving an acceptable ecological and economic equilibrium. Information is thus one ot 
the key elements of satisfactory development. If development Is to be
achieved at the required rate, it is necessary to avoid the acute human misery, economic and
resource losses occurring because of disadaptation of the people, through either their own
unfortunate behaviour patterns or misguided govern-ent programmes. 
An enormously greater
effort is therefore required to increase effectively the exchange of technical and economically sound information in all directions both between developing countries themselves and,
where applicable, between developed and developing nations. 
It is not the intention to
impose a toadard' or 'model' view upon each community, but rather to provide each comunity
".itha set of infoi-mation which will enable each group to find the development pattern which
is most appropriate to their particular conditions.
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This study does not, therefore, propose 'the' solution but it does suggest ways in
 
which the search for workable and readily adaptable solutions may be stimulated in the rural 
areas of the world.
 

ThE POLICY FRAMO 

As was seen in Part I, the role that forestry may play in rural development varies
 
enormously from one type of society to another and from one locality to another. The
 
strategies available to governments are bound to be even more varied in view of the range
 
of ideologies and resources. Certain considerations may nevertheless apply to all or most
 
countries, but for the pirposes of this study it is ansined that a forestry role is both
 
possible and desirable.
 

First, forestry is part of the larger problem of rural development, and this is only
 
likely to be solved if sufficiently high priority is given to the rural sector. There must
 
be a comitment by government to rural development. To a certain extent this need not 
diminiash the resources available for urban investment, since part of the rural spending will
 
prevent migration which otherwise would add to the burden on city budgets. Improved rural
 
productivity will also increase the total amount of resources available for both sectors.
 
To some extent however there is likely to be a need for some redistribution of resources
 
from town to country, which may be justified on grounds of equity.
 

Second, forest development is intimately bound up with varied aspects of the rural
 
way of life, and solutions require an integrated approach. Improvements in agricultural
 
productivity or in the organization of grazing may be preconditions for the release of land
 
to forestry, in which case coordination of the various technical services will be required.
 
In some cases a restructuring of land ownership may be necessary before imvroved use of 
resources can be achieved. A policy of integrating forestry into rural development is there
fore likely to require appropriate legislatlon relating to land tenure, land reform and
 
land colonization.
 

Third, if development is to be through the adaptation by corwanities of those techno
logies, processes, institutions and 'oytems' which are related to their own societioc, and
 
if it is not to lead to disruption of their values, there must be a vastly improved flow of
 
information and opinion between the members of the community and external bodies. 
This flow
 
should not be in one direction only: policy 3hould be forulated paying due attention to
 
the vie's of rural dwellers. It is essential that the involvement and participation of the
 
rural people in the devolopment process be ot-ured from the very outset. National and
 
regional rural development plans must embrace tha needs and ar 'irations felt at the community
 
level. Forestry for co~unity development needs to be a process which emanates from the
 
'bottom-up' and not something imposed from the 'top-down'.
 

Finally, because forestry is usually a lonG-term process, it requires a continuing 
commitment from government. It is better to have no project rather than a failed project 
or - still worse - a succession of failed projects. This does not necessarily mean that 
government should be called upon to guarantee all the resources needed for the full cycle 
of a oommunity forestry project. In pursuance of the overall objective of self-reliance,
 
ommunities should be encouraged to mobilize their own resources for their forestry projects. 
The role of goverment should usually be that of getting the process started and of ensuring
 
continuity.
 

REVISITES OF A PROGRXA2E
 

Having made a long-term policy commitment to forestry in a context of rural community 
development, it becomes necessary to lay down a programe within which projects may be 
included. Many considerations are common to programe and project design and any division 
of them is somewhat arbitrary. This section confines itself, as far as possible, to higher 
level decisions. Those respeots in ,thioh a programs is simply the aggregate of its projeoth 
will be considered in the next section.
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First, there is the question of size and this is closely bound up with that of duma.tion. There may be a temptation to opt for a large annual programme over a short periodrather than a saller one for longer, whether out of a concern to impress or because ofanxiety about a possible change of policy. The most rational choice is to start slowly ona small scale and allow the progrw~e to grow in size and speed an experience and confidenceare gained. The limiting factor at the outset is to belikely trained personnel at alllevels and the initial size should be fixed as a function of their availability. 

Second, there is the question of location. Many considerations are relevant but
perhaps the most 
important is visibility. 
Successful projects are needed for demonstration
to members of commanities that are to be affected by later projects, and also to convince
the urban deller that the expenditure of the government is producing results. The 
 firstprojects should therefore be strategically sited, for examplo, near to major roads or railways and in places,wherever possible, that ere typical of whole regions of a country.Advantage should be takcen of any existing r, alizations which may indicate that a communityis ripe for an early project and likely to succeed with it. The natural progression wouldbe to move outwards from these first project 
areas on to neiehbourinc land until the whole
 
programme is completed.
 

Third, the general objective is to enable coccunities to produce what they need atLocal demand, e.g., for fuelwood, oust often take precedence over national 
an economic cost. 
demand, e.g., for pulpwood. This does not imply that villagers should be maintained in asubsistence econocWy, producing no saleable surplus and buying little or nothing from outside.
Insofar as they have a comparative advantage, thcy should be helped to develop marketable
 
forest products.
 

The fourth area to be considered is the question of staffing. Clearly there may bea need for outside support and 8u;rvioion: if it were possible for development to occur
spontaneously, it would already be hap oning. Insofar an coc-unity action is hindered bylack of means rather than lack of informttion, the role of outside personnel ray be minimal,but there will be many countries in which a large input of infornation and skills isrequired. 
Because of the importarce of tact, humility and imagination in dealing with
villagers, especially w ero linguistic or ethnic differences are added to those of income
and education, field staff should be selected for outstanding personal qualities as well as
technical ability. 
It may even be that the progrTamme should be designed around the people
that are available to r-n it, 
at least in its first stages.
 

Fifth there is a need to specify, for the progsra.e an a whole, that local labour isto be used an cruch as possible rather than mechanical means. This does not inply thatmachines should be renounced where their contribution is important and diffiCult to replace.W/here labour is scarce mechanization might be needed. Simple levels of mechanization couldalso improve productivity, reduc3 drudgery and fatigue and permit tasks to be undertaken that
would be beyond the possibilities of anual labour. 
Where local labour is available, however,it may be that extra conetary costs are justified where machines would be cheaper. Thesocial cost of failing to relieve unemployment and of failing to involve the population in
the work oust be taken into account. 

Finally, ii estimating the budget of a prograre, particular importance must beattached to fina.,ing the period that precedes harvest or the realisation of production.Many oommunti:Uo are discouraged from planting trees essentially by the prospect of havingto bear costs or having to forego the use of land for several years. Even where there areother obstacles to planting, this factor is bound to be important. Appropriate ways of di.bursing sufficient sums, whether as grants, loans or tax relief, must be built into theprograme. In this, govornm.t might be able to draw moreor than its own resources byfostering support for comz~unity forestry from industry and other non-government sources,
through tax incentives, etc. 
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PROJ T IE II AND EVALUATICO 

In the context of the present discussion, a co=nity forestry project can 1e defined 
as a set of interconnected actions and works executed primarily by local coenunity residents 
to improve their own welfare. There may be outside inputs - extension, training, guidance, 
technical help, financing, etc. - but the basic focus of a community forestry project 
is on comxaur.ity involvement in doing something ior itself. 

At the same time, the definition also calls attention to several potential problems
 
that arise in specifying and appraising this type of project. Any project incurs 'coats' In 
that it ties up reoarcee. To be worthwhile, it should result in benefits which match or
 

exceed these costs. The traditional financial and economic criteria for judging the 'worth' 
of a project may be difficult to apply to cc-.unity forestry projects. How can ono :dge 
the financial worth of a project that involves cominitieo %thero half or more of their dai: 
productive activities are outside the monetary economy, or where a major input into the pro
ject is 'free' labour supplied by local residents ? Hot does one place a financia" valuc 
on the increase in self-reliance and self-respect that may evolve an par: of the tenefit of
 
the project ? Project planners and decioion-makern have to develop a different nec of
 
evaluation criteria which reflect the broader cocio-economic objectives of society. hus,
 
tho role of oocio-economic ar-alysio, in contrast with financial analysis, becc.ec rich more 
important in the evaluation of ouch projects. he cae for commumity development prcjects 
and prograomeo essentially reoot not on their profitability, nor oven usually or. direct
 
quantifiable estimates of their economic returns compared with competing uzors of public 
funds. This is an area comparable to health or education, which require govorr.-ent courit
mont to providing the funding necessary for "eetin, bastc needs.
 

Elements within a given counity forestry prograrme or project may be amenable to 
financial analysin - eq;., smallholder tree plantations for production of wood for sale 
and ouch should rightly be evaluated in financial terv. Financial analysis can also be 
useful in determining which way of achieving a particular goal would be most efficient. But 
in general, the overril scope of a cc¢uanity forestry project is quite different from a 
traditional ccsrxercial forestry project. The objectives are differe:" and so should be the 
basic criteria for their evaluation.
 

Project design =ust start with the formulation of goals to be achieved. A coarinity 
forestry project is one that is a response to a basic need felt by the comunity, defined 
in terom of a goal to meet that need, and the link between ouch goals and the basic objeo
tives and needs of the cor-unity craot be kept clearly in mind. A project should not be 
designed to'protect a watershed' as an end in itself. Rather, protection of the watershed 
is a means to achieve a ccmmrrnity goal of maintaining soil fertility so that people can eat 
(or can eat more cheaply); or it may be a means of protecting life and health through main
tenance of water quality; or it may be a moans for achieving any number of other goals asso
ciated with fundamental objectives and needs of local comnities.
 

The project design must be consistent with the physical, cultural,political-legal,
 
and socio-economio environments within which the project uill function. If the purpose of
 
the project is to change some aspect of the basic cultural or existing physical environ
ment, as will often be the came with com=uiuty forestry projects, the project design must
 
include the means to effect this change. In this case, a basic objective of the project is
 
to change the cond.itions of 'consistency', not ignore them.
 

The project must also 'e workable within the context of those existing constraints 
which cannot be controlled or changed, e.g., limits on the availability of resources such 
as land, skilled manpower, technical kn.owledge, fundn, etc. Again, a basic purpose of the 
comunity forestry project may be to change the conditions which constrain development, 
for example, through training prograrimeo, land redistribution, research, etc. However, 
changes can often only be made slowly over time and a community forestry project, which 
involves an interrelated set of actions, works and outputs can never move faster than the 
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slowest link. If all components but one are workable, that one will make the project unworkable, unless it is removed from the project. 
 The project as a whole maint be workable and
the role of design and evaluation is to ena','r' ;rar such I 
the case.
 

The project design which is chosen should be the one that provides an efficient means
for achieving the selected goal. It is the rule rather than the exception that there willbe more than one consistent and workable way to achieve a certain goal. 
 It is at this stage
that consideration of costs and benefits through socio-economic analysis enters the picture
to provide guidance to the decision,-maker as 
to which of the alternatives is likely to be
moot efficient and evidence 
on the project's value for use in making decisions on financial
 
commitments. 

It needs to be recognized that the identification and design of community forestry
projects, as is the cane with most rural development projects, is beset by 7ery real information problems. The Culdelinec outlined above can do little more than provide a loose
fra ework within which to exercise judgement. In addition to the measurement problems rn.tioned, little is likely to be known initially about the complex framework of factors which
make up the social, economic and physi::l environment of the comcunity in question. 
This
being so, it will renerally be desirable to initiate projects at a modest 
level, recognizing
that there is much that 
io uniqae in each situation, whuch can be assessed in torm 
of pro
2ect design only through ]9arnine-by-doing. In particular, local involvement is likely to
be a 
-radual process, which could be aborted rather than accelerated through too precipitate
an attempt to Cot the proect under way. 
 Projects should be gradually expanded only as moreknowledge is gained through,monitoring and evaluating progress as it takes place, and as
local confidence and participation builds up. 

INSTITLIONAL. AND EDUCATIONAL ASPECTS
 

INt IUCTI0N
 

If forestry is to take its rightful place in local 
comunity development, the active
interest and involvement of the rural population in forestry programes right through from
the design stage will be a first essential, followed by a continuous process of cor=sixication
between the people and the various government agencies which will be involved in any integrated rural development progra.e. 
Changing the minds and attitudes of the people and of
government officials through extension, training and education, and providing an appropriate
institutional and organizational structure to foster co-unication and participation mst
be of prime importance for the promotion of rural 
forestry.
 

Of particular relevance will be the organizational structure of the government

agencies to ensure an integrated approach and sufficient staff at the'grass-roots, level to
encourage motivation and provide technical advice; the organization at the community level
to ensure full participation; an examination of the legal provisions relating to forest land
tenure and customary usage rights to ensure 
that these will not conflict with the develop
ment process; and a reappraisal of the educational programmes to eatsure that the staff has
 a wide understanding of rural ajad social problems, not 
only from the forestry aspect.
 

INSI T" I? AL AZPECTS
 

Orpunization of local cor'anities
 

The importance of fostering self-reliance and the encouragement of oocuunities to
mobilize their own resources to run comunity forestry projects is mentioned again since a
modification of the organizational structure and the responsibilities of local communities
 
may be required to achieve these aims.
 

The most common local entity in which rural people may be organized is the formally
constituted village cosunity. 
Village comunities are different from small settlements
in the sense that they represent the lowest level of the country's adainistrative and
political organization, that they have a formally established pattern of decieionr-making
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and that they are headed by a representative of the village council who acts as a spokesman
for the comunities and represents at the same time, the goverr~ment's authority at the local 
level. There may also be customary conunities, the role and importance of which may vary
to a great extent. In some countries customary communities are well-otructured units 
'orrnally recognized by the existing legislation and exercise important politilcal and 
social funot.ono within the. country; in others they may be a reality for the rural 
people themselves but not be formally constituted and with limited influence in the adminis
trative organization. 

The existence of constituted local entities and their political and administrative
 
role, an determined by the countries' constitutional provis:ons, are of great relevance to 
the promotion of rural forestry, either directly if the communitics are the owners of forest 
land or indirectly ae a platform for fostering collaboration between the local people and the 
technical governnent agencies. In certain remote areas, to which new settlers are migrating,
the organizing and strengtheninr of local communitieo may be a. im ediate prerequisite for 
the promotion of community forestry. The forration of local or-anizations specifically con,
cerned with forestry for coriwanity development, ouch an cooporatives and voluntary associa
tions, should be encouraged. 

Thourh the approach to local development must involve the existing organizational 
structure of the comunity, it needs to be recognized that such structures can constitute 
an important impediment to chanMe. Such organizations are more likely to reflect the 
interests of the richer and more powerful elements of the cocmnnlty than its poorer .embers.
Where the ornanization is an elected one the short-term imperative of attracting votes can 
conflict w,-th the longer term actions needed to pursue forestry solutions. Cocrmunity

developinent of the sort that encourages self-reliance a:-ong the poor nay therefore be
 
difficult without changes in the organizational structure of the cocunuty, or in the atti
tudes of those wieldine power within it.
 

Land tenure, customary rights and status of forest land 

Comxrmuna forest land or co:3-unity forests owned by villages or customary entixies
 
are to be found in several countries of the tropical and subtropical zone, but the extent
 
to which the coarunity exerts its proprietary rights may vary greatly. In some countries
 
most of the decinicno relating to the use of the forest resource are made by the owners,
 
subject tc approval by the oupervisinp technical forestry aedministration; the owners may

also be directly involved in timber harvesting operations. In other countries important

rights of timber disposal are held in trust or are directly administered by the local and/or

the national government; the involvement of the community in managing the land is consequent
ly more limited. Private forest land, owned by small farmers also exists in such countries 
as Chile, Honduran, the Republic of Korea and Paraguay but this form of forest tenure is
 
limited, especially if compared with the forest ownership pattern in the Diropean and North
 
American regions. 

*In many tropical and subtropical countries the dominant or exclusive forest tenure
 
is state forest ownership, but the local population is usually entitled to a wide range of
 
customary usage rights on such land. In a few examples some form of undefined forest owner
ship exists in the 
sense that such land may eventually be transformed into state or coan
munity forests and is held in trust for the time being by the national government. 

The relation of local people to the surrounding forests and to coawunvty forestry
will certainly be influenced considerably by the prevailing form of land tenure. Their 
involve;.ent and long-term interest may be greater if they have some direct influence on the 
management and utilization of the resource. A national policy aiming at fostering community

forestry could thus lead to a reexamination of the existing forest tenure with the aim of
 
introducing ouch tenurial arrangements that allow for a rea-..r involvement of local people. 
Various possibilities could be considered:
 

- The creation or expansion of com=unity forests. These forests would not necessarily
have to cover large areas; they could consist of blocks of some tens to some 
hundreds of hectares but the area should be sufficient for the imediate needs of 
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a village or settlement and allow for its rational management. The creation of 
oomunal forests could aleo play an important role as compensation for the limita
tion or abolition of customary rights in other parts of the forest. However, it 
has to be recognized that solutions which require decisions and actions by the 
commnity as a whole are more difficult to achieve than those that are based on the 
individual, or on individual households or farms, e.g., private woodlots. 

- The promotion of private woodloto up to a certain maxicr area provided that this 
would not lead to an irrational fragmentation of forest land. 

- A more precise definition of existing custocmary rights and their further acceptance
in forest resource planning and timber management. This could lead to the more 
effective protection of certain tree species, other plants or animals which are of 
importance to local villages, and also to regulations restricting the collection of
 
customarily used forest produce in order to ensure its long-term availability.
 

- The introduction of mediu*- and long.-term leasing systems in order to set aside 
a certain portion of state owned forest land for the exclusive or restricted use 
of local cormunities. 

In many countries only a small proportion of land under forest cover or of potential
forestry use is legally constituted an permanent forest land (forest reserves) and is demar
cated as ouch on the ground. The remainder of the forest areas is either land for which no 
definite land-use decision has yet been made or land on which the forest cover will have to 
be removed since it is required for other land-use purposes. Whatever the legal status of 
the forests, it rust be recognised that a large proportion of land in the vicir.ty of rural 
settlements is used simultaneously for agriculture, grazing, fuelwood production, etc., in 
a manner that does not always ensure the conservation of its fertility. 

The leal status of forest land will be of conoern to any programme for covmunity
forestry. If its objective is the establishment of plantations for the production of ful
wood or local construction timber, it must be ensured that the land is available for forest 
use on a reasonably long-term basis. Or if comunity forests are to be created and managed
for the benefit of their owners it might be appropriate that they should have the status of 
perrnanent forest reserves. On the other hand, the combined use of agricultural and forestry
production systems could be made more difficult if all forestry land was subject to the 
conventional reservation procedures. In such cases it may be necessary to elaborate more 
flexible arrange=ents that facilitate combined production methods on a lone-teram basis or 
allow for the temporary use of forest land for agricultural production. 

In many countries, cocunity fore-t development will be concerned with land used for 
agriculture and grazing on which forestry may have a complemoentary function. This refers,
in particular, to tree planting along roads, canals, rivers and boundaries, the planting of 
fodder trees, the establishment of shelterbelts and windbreaks and alternate agricultural 
and forestry crop systems with short rotation tree species. Such land is usually owned by
small farmers or local cocrunities and subject to the agricultural land tenure legislation.
Here again specific amendments and flexible arrangements may be required in order to facili
tate the complementary role of rural forestry. 

Cooperatives, local credit schemes and other incentives
 

ost countries have actively encouraged local cooperatives an an instrument to 
promote rural development. Whereas there are many examples of cooperatives concerned with 
production, distribution and marketing of agrioultural crops, much les use has been made 
of them in the forestry sector. One reason is probably that large-scale raual forestry 
programmes are, in many countries, still at an initial stage; another could be the diffi
culties experienced in organising the utilization of tropical forests for the direct benefit 
of local comsrnities. The few examples of strong forest cooperative development are to be 
found in countries implementing sizeable reforestation programes or in those where com
munity forests are already of some importance. 

http:vicir.ty
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Greater ooncern of many governments for oommunity forestry could lead to an increased 
interest in the promotion of forestry cooperatives. Fo.-estry cooprativeu may be organined 
at village level or comprise groups of set lere and forest owners, or larger regional units 
which include several villages. Forest cooperatives will often be concerned primarily with 
planting trees and harvesting the available forest produce but they could expand to process
ing and marketing to ensare greater benefit to the corrmnity. 

Community forestry would also greatly benefit if existing agricultural cooperati'es 
became more involved by incorporating certain forestry components into their field of 
activities. 

There are various forms of incentives and looal credit schemes which are directly 
related to cosmunity forestry or are at least potentially of considerable interest. The 
moat comnon are of a monetary nature; they include outright financial grants related to 
standard plantation costs, tax rebate schemer providing for the rebates of tax payments from 
land and personal taxes a ainst expenditure for forestry operations and loans that are 
usually made available at lower interest rates than those charged by the comeorcial banks. 

Incentive schemes have so far been designed mainly for the promotion of larce-scale
 
forestry activities and tend to facili'.ate the operations of large landowners, timber com
panies and business investors wherenn the orall farter in a re.moto village may find it 
difficult to benefit from them. Smell farr.ers usually lack the assets necessary to secure
 
loans, the terms of loans are often unfavourable to them, and bureaucratic procedures rr-.ke 
it difficult for them to apply for loans. The considerable experience of the agricultural 
sector in channelling incentive and credit facilities to small farmers should Le drawn on 
when new program.-eo for community forestry are designed. Moreover, those procedures that 
are applicole for the implementation of forest incentive systems should be carefully scr
tinized with regard to their effectiveness for communal forests and oall landowners. 

Effective incentives for peasants and rural poor must Le simple and mvy often better 
take the form of grants or the provision of goods, or of product.cn means (fertilizer), or 
food aid to communities at or close to the iubsistence level in order to enable them to
 
divert part of their efforts to tree production. The 'dorldFood Prograrme is operating many
 
food aid schemes. Other incentives which may be rore appropriate for rural cormnunities in
 
remote areas, at least at the initial stage, include the use of physical production inputs 
as well an the execution of infrastructural improvements from which t:1 local people will 
benefit directly. AD far an forestry is concerned the most cocrion example is the distribu
tion, either free or at a nominal charge, of seedlings and the necessary hand tools for tree 
planting; the construction of access roads to cor-cranal forests by the forest administration 
is another example. In the general context of rural development these incentives my com. 
price a mach wider range of inp]ats such as medical services, construction of corannity roads 
and water supply systems, the distribution of food and fertili;*er and the provision of local 
oonstruction material.
 

A further practice, which is not strictly an incentive scheme, is crop sharing 
between corriunal landowners and the government or a private company. Its basic idea is that 
the community piovides the land and the necessary labour for ettabliohing forest plantations 
while the forest service or a private company provides the jeedlinrs, fertilizer and techni
cal assistance. When the crop is harvested the net profit is divided amng both parties on 
a proportional basis depending upon the inputs that have been made available. In some cases 
the planting and tending of the plantations is done by the forest service or a forest indue
try and not by the landowner. 

The problem of the time gap between establishment and harvesting of forest planta
tions has been discussed before and the restraints resulting have to be recognized. Examples 
have been given how some countries have dealt with the problem. An interetine approach of 
advance payments on the future harvesting return has been developed in New Zealand in order 
to allow the establishment of plantations on communal land. T1his system is based on a crop
sharing agreement but, in addition, the government makes annual payments per hectare of 
planted area against the expected net crop value at the harvesting stage. The same principle 

http:product.cn
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could be applied through a forestry credit system, through which the landowner or the community would receive annual payments, calculated in the form of a rent, in relation to the
crop value at harvest. 
 The use of the average annual increment rate of the planted trees
an the basic reference unit for the economic and financial calculation would facilitate the
application of ouch a system. 
 In line with the banic objective of cocinxty forestry ofpromoting self-reliance, incentive and support progra-mes should be designed to enable the
producer to build up hin own resources so that external support can be progressively phased
out. 

Enabling l~eillation and regulatory provisions
 

In many countries the lack of appropriate legislation has been a considerable constraint 
to the integration of forestry into rural development. Many laws are characterised
by a detailed set of provisions i.:hch are concerned more with the protection of the forest
estate than with reneral development. 
 In come cases the existing rules and regfuletiono or
the lack of appropriate provisions, in p rticular as far as 
the status of forest land is
.oncerned, might even be an obstacle to the promotion of corounity forestry. 
A close review
and, where necessary, a redrafting of the enabling legislation and regulatory provisions may
be necessary as a prerequisite for the develore.ent of a co.-nunty forest progrWWe. 

This study dceo not atempt to review in detail the various legal provisions. It i,
however, important to sumarise what type of legislation may have to be considered and to
indica.e that some of the existing legal provisions might imn*de forestry for community
development and may have to be modified in order to support effectively the execution of
 
field progra.wneo.
 

Of mazor concern to community forestry io the country's forest law together with its
subsidiary forest regulations and rules. 
This law generally establishes the principles
guid--ne theuoe and management of the forest resources, defines the nature and status of
forest land, regulates its reservation and prescribes its timber allocation procedures. 
 In
many countries specialieed forest legislation encompaoses forest cooperatives, reforestation
incentives and tax exemption. 
In others these matters are dealt with in the general agricultural 
or rural development legislation or in special 
laws on cooperatives and producers'
associations. 
There is also a wide range of other laws and regulations such as 
the land
tenure legislation, legislation on land reform, colonization and rural development, 
as well
an the organization, credit and business laws, the provisions of which might influence,
directly or indirectly, the implementation of rural 
forestry programmes.
 

Involvement of Koverment agencies and non-government oranzation,
 

As already mentioned it is the local co.-unity itself which rust play the principal
role in com unity forestry prograi..e but at 
the same ti.--me
roverrvent agencies and existing
non-governrt organizations will have to 
ake important contributions.
 

A firn co.lit-ment by the government 
to con-."ur'ty forestry development and a continuing
involvement of the various services concerned is thus essential if any major break-through
is to be obtained. 
This will entail the support of comruity forestry objectives in national,

sectorial and regional development plans.
 

Several government aencieo will usually be concerned directly or indirectly with
comunity forestry. 
 It is important to emphasize that the multi-disciplinary character of
this suboect will require the careful coordination of the various ministries and technical
agencies that are concerned both with policy for-ulation and project implementation. Coordinating co.-rltteeo at ministerial level 
or formal consultation arrangements at deartmental
and divisional level 
nay help to ensure the necessary collaboration.
 

4hatever distribution of responsibilities amon
 . the various government agencies may
be decided on 
in any particular country, it is neceeea.-y that these responsibilities should
be clearly defined and that the agency entrusted with tr'e implementation of any progra.nehas the full authority, adequate budgetary provisions and the organizational structure to 
carry it through.
 

http:progra.ne
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The national forest administration, as the government's agency primarily ooncirned
 
with forest development, will certainly have to assume an important role in any expanding
 
rural foreo',y programme. Post forest administrations have been ccncerned with commercial
 
timber pro-.uction and with the management of state owned land; their traditional concern 
with p-otetiron, policing, revenue collection and the production of wood as an industrial 
raw aterial, han had little relevance to co=%Lnity forestry. Fundamental changes will often
 
be needed in structures, attitudes and training of national forest services in .rder to
 
orient their activity more to the needs and anpirations of local communities. However, the
 
many problem-s involved cannot be solved only by a reorientation within forestry agencies but
 
will also require a complementary reorientation towards forestry within other agencies work
ing in the field of community development. This understandine should then lead to increasing
cooperation between forest departments and other govern:-ent and non-govermrment institutions. 

Forest services inll have to adapt their objectives and operational programves more 
specifically towards communlty development which will entail changes in their organizational
framework. A sope-ial division or department concerned with community forestry, extension
 
and training mawy need to be created at 
central and regional levels. In addition the field
 
staff will need to be reinforced so that continuous contact can be maintained with the rural
 
people. 3ome sort of incentives may be necessary to encourage staff to stay in the field for
 
lone periods and their career prospects should be ensured so that there do not have to be 
frequent changes of staff.
 

The staffing pattern of a strengthened field organization, as well as the number of
 
specialists required at central and regional 
 levels, will have to be evaluated carefully.

It is probable that a detailed assessment of the manpiwer demands for an increased pro
grane of community forestry will lead to a substantial revision of the forestry sector's
 
manpower cotimates. A first step towards a more realistic evaluation of future manpower

requirements would be the revision of the currently used assessment methodology which plays

little atter.tion to the aspects of rmral forestry. 

Farmer associations could play an important role and their involvement should be
 
sought at an early stage. Their interest, collaboration and support could contribute sub
stwaitially to O-e promot,.on of community forestry programmes,
 

Non-government organizations operating at the community or regional level might
also be associated with the promotion of comunity forestry. The many contacts of village
leaders, religious leaders, representatives of youth groups or other looal associations with 
neighbours and fellow community members, and their familiarity with the most pressing needs 
and problems, will put them in a position where they can respond more rapidly to the aspire
tions of rural people and help to increase their confidence and self-reliance than would be
 
the case with government officials.
 

The possible contribution of forest industry also needs to be considered. 
Where
 
forestry can be inserted as an income-generating activity, industry can certainly contribute 
directly to local forestry programmes through assuring markets and providing technical 
support. The experiences of sone companies in the Philippir.es serve as a good example.
There has been little experience of industry investing in social forestry but the management
skills of the forest companies could be a valuable complementary element in promoting com
munity forestry. Joint structures with government or non-government organizations could 
eventually emerge. Specific tax exemptions or loans to those industries that are prepared
to support cormuni.y forestry, or the introduction of a cess to be levied on certain produo
tion units to provide funds for rural forestry development could be considered. 

Research 

The final institutional aspect is that of research which is recognized to he of 
considerable importance. While some research on items connected with coamnity fcrestry has 
been and is beitig done in a number of national institutions, there has been little ooordi
nation of effort and comanioation of results. 

http:Philippir.es
http:promot,.on
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All research should be applied research, should be field orientated and should have
clear objectives and there should be cooperation between countries theaselves and with international research organizations such as the International Union of Forest Research Organizations, the International Development Research Centre and the International Council for Re-search in Agrofore .v in the design of research experiments and in sharing experiences and 
comparing results. 

The followine areas of research are likely to be relevant to community forestry:sociology, species introduction, soil improvement, farming and silvicultural systems andtechniques, systems for combined agriculture and forestry on a long-term or permanent basis,joint forestry and grazing, product utilization, identification of new sources of income,
development of technology, economics of production, and soil and water conservation. Withinouch a research framework, countries would want to pay more attention to those areas which
have a high priority according to their particular needs; these might be items such as 
incentives for people to implement soil and water conservation measures, or identification of new
sources of incomes, improving the production of land or making fuller use of resources to

increase employment and income.
 

There is a need to consider environmental objectives in coraunity forestry research
projects, particularly with 
 regard to the improvement of degraded land. Other items could
include studies on traditional systems of land use and on the nutrit-onal needs and habits

of the comrnities.
 

Social scientists should work with foresters in research projects to 
identify the
particular needs of the comnnu-.ity, identify constraints and to formulate priorities for the
 process of developing self-reliance with rega.-d to the basic community needs.
 

EXTEWSIO: AND ?RAINING 

Dissemination of information 

This subject has two equally important aspects: firstly, that the concept of community forestry should be opread widely to policy makers such as government ministers,planning comuiosions, senior officials involved in all aspects of rural development and topersons who have authority in public affairs; and secondly, that the benefits which oommunity forestry could bring to rural areas should be brought to the attention of the publicin general and particularly the people living in rural areas. 

The policy making group can best be reached by the preparation and distribution of
docurentation explaining the role! that forestry can play in rural development and stressingits libour intensive nature and any oter factors which 
ight oustify strong goverrmnt
support. 
 The role of national fore3t jerviceo and other government agencies concerned with
conservat.n and the development of the resource should be clearly set out in such documen.tation. This could be complemented by lectures, the organizing of cor:erencco and visits
to demonstraton areas  all stressing Lhe multi-discillinary nexure of the exercise.
 

The public in general can best b, reached through public information campaxgns'takingfull advantage of the mass -tedia. 
 An excellent example of such use of the masi media was
the nation-wide campaign launched in the Hepublxc 
 of Korea in which 21 000 village forestry
aseociation,- were involved in large-scale planting progranxnes. Any campaign launched throughthe mass media would require careful pre;xration and would involve close personal contacts
with media representatives and with the Ministry of Education.
 

If conunity forestry prograrrnes are envisaged on any appreciable scale it may benecessary to create specialic* posts in forest services specifically for public relations 
activity. 

A further ;erf important aspect of the diseecination of knowledge is the introductionof a.- understanding o4 the role of forestry in rura). life into schools, starting at the
primary level and cont.nuing right through to adulL education. 
In this connection regular
visit, by school children to see general forestry activities and to visit demonstration areas
 
should be encourseed.
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Extension and training for rural communities 

A wide range of promotional and educational actions, usually referred to as extension 
and training, will be necessary to obtain the active interest and involvement of the rural

population in the participation of programmes necesary 
 for corm=nity forestry. An important
first phase should be to anoint rural cosEm, nities to articulate and communicate their needs,
their problems and their solutions as they themselves visualize them; this will help to
 
reasrure the people that the progranwes 4rawn -ipare relevant to their needs and that they

will derive benefit from them; it will 
also give the people a sense of responsibility towards 
ensuring the 
success of what would be 'their' progranzes which would be carried out with
 
whatever technical government support was necessary.
 

The more traditional role of extension may include:
 

- Pilot projects that are implemented by a government agency or by active and inter
ested farmers, or by a combination of government and faror which may bring about 
a direct response from other inhabitants. Such pilot projects should b" carefully
prepared an(' should be 
seen to reflect local conditions; they should be complemented

by explanations reg;arding the inputs that are necessary to achieve the required 
results.
 

- Technical advice on many technical, economic and organizational aspects eit .ar on 
an ad hoc basis or through a progra.e of regular field visits. The supply of
printed information and instruction material could also assist provided that 
illiteracy is not a major problem. 

- Technical assistance through a technical government service which provides physical

inputs and performs specific operations. In the early stages such inputs as seeds,

seedlings, fertilizer and organizational support may be provided. At a more ad
vanced stage, technical assistance may involve help in the management of communal
 
forest land as well as support to or execution of opecialised forestry activities 
such as the organization of local timber sales, wood extraction and maintenance of 
machinery.
 

Training is, of course, an integral part of all extension work but it may also be an 
important component in itself. Active training prograesoo, usually in the form of short
term courses, field visits and practical demonstrations, are an important prerequisite for 
comunity fcrestry. The content of such training proGraneos may cover specific forestry
anpects ouch as the use and maintenance of hand tools, planting techniques, the tending of 
tree crops, the use of appropriate felling techniques and the observation of safety regula
tions. It a also be concerned with more general subjects ouch as health, agricultural 
inputs, comunity action, etc.
 

In practice several of these elements may have to be used simultaneously; it is the
 
right combination which will determine the effectiveness of the extension and training
 
measures, 

The creation of an appropriate organization at the village level is of particular

importance if duplication of extension efforts 
which may lead to confusion among the rural 
people is to be avoided. Possible organizational structures for extension work could be: 

- the forest administration being responsible and providing opeoialised personnel,
organizing forest cooperatives and collaborating directly with the villages 
and
 
other government agencies giving technical advice and support in matters for which
 
they have technical cmpetence;
 

- the agricultural servicebeing responsible and the forest service providing 
technical support and advice on request; 
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- a rural development service being responsible, relying on its own specialists
in various technical disciplines with comcinity forestry aus part of a general rural
 
extension prograrme;
 

- voluntary and other non-government traininC and extension groups engaged in
rural development activities being responsible or participating. 

Any such structure would have to be related closely to the organization of the localcou.nity; this will vary widely between countries so that any decisions on how extension prograes are to be carried out will rest with individual govornn ento. 

Extension methods, personel and teaching material 

It is beyond the scope 
o. this study to discuss, in detail, extension methods which
have been used successfully. Appendix 6 provides references on this subject. It is true to say that little work has been done in rural 
forestry extension and it will therefore be
 
necessary to adapt general experiences and techniques to the specific aspects of co~anity

forestry. 

.:tenoion work and training of rural dwellers ohculd take into account the experience
and immediate interest of the trainees. The starting point should be the assembling andanalysis of traditional knowlodge and attitudes, and these should be related to the concepts
and techniques to be introduced. The demonstration of immediate and direct benefits result
ing from the proposed measures should be a major teaching objective. The use of local 
language -ay be necessary.
 

Training progreu s will have to be organized for local comunity leaders andinterested farewra through the existing channels of the country's vocational training system,
supplemented if necessary through additional courses; they can be taught the principles ofcommunity forestry and, alone, with this, some land rtanagement rules for improved crop produo
tion. Arrangernto should be made for the training of suitable youths from the villageswhere comunity forestry is introduced. As an incentive, stipeiids could be given to inter
ested .pplicants. 

Success cr failure of a coranity forestry programme may often depend upon the prosence of competent instructors. The creation of the necessary number of posts for such
personnel, their selection and training, and continuous support to their activities are 
key

elements for the implementation of such prograes.
 

Particular attention should be paid to ensure that extension is entrusted to people
who have a Cenuine motivation and inclination for community activities and who are able to

gain the confidence of the local people. 
 in order to do this they must avoid ri,.ng the
imprencion that thcir role is to impose forestry solutions on the co mriity, but instead that 
it is to Cive advice in response to the comminity's efforts to better its situation.in ront 
cases women are mainly concerned with the collection of fuelwood and wottld thus

benefit CTeatly from co-munity forestry. In order to coeanicate effectively with the coro
-unity on improvement of wood use and supply, it may well be necessary to have women 
foresters cnd field workers.
 

There is considerable need to prepare and disseminiate teaching -aterial such as
 
rnuala, booklets and audio-visual aids that can be easily used at all 
levels of the
 
cormunity. iextbooko 
to be used for functional literacy programmes should illustrate comunity forestry aspects. uch rmaterial should be as simple as 
possible and its preparation
should be guided by what is known on the perceptual capacities of rural people. The use of
manuals and textbooks, especially in rural areas which often lave a high rate of illiteracy,may be limited. Such material should therefore be designed mainly for the extension worker 
or forestry instructor who can make use of t in working directly with the villagers.
 

The preraration of extension material for rural forestry needs to be coordinated
within the various services involved in forestry, agriculture and rural development.
Forestry extension units could have specialists for its preparation, production and 
dissemination. 
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Education and training for technicians and professionals
 

Changing the attitudes of people requires a broad understanding of rural development
problems, as well as knowledge of specific technical and econoic aspeots, by those govern
ment officials concerned with the elaboration and execution of community forestry pro
grammes. Eucation, especially at the technical and professional level, can help in the 
creation or improvement of such understanding. 

A review of the existing teaching prograes of technical foreotry schools and at

university level indicates that comparatively little attention has been given to rural
 
forestry prollems. Forestry education programes, both for oerving personnel and for new
 
entrants, should therefore place greater emphasis on:
 

- an insight into the eocio-economic problems of poor rural areas; 
- more effective ways of coenunication with rural populations and how to 

gain their confidence;
 
- land-use under arid and semi-arid conditions;
 
- soil and water conservation;
 
- fuelwood production;
 
- combined forestry and range man4ement systems.
 

In addition, they should include basic notions of related subjects such as agrononW, fruit
 
tree arboriculture and animal husbandry. New professional and technical-lev-il forestry

programmes need to be conceived to match emerging needs in the longer term. 

Sufficient experience han been accumulated over the past ten years on aspects of

comunity forestry to enable this sub.ect to be introduced into teaching prog-ares. The
 
curricula of forestry schools, both at 
the technical and professional levels, should be

revised to include comr-ranity forestry and more general cr.urses in rural develoc-ent as new

subjects. At the same time more suitable 
 teaching -terial should be prepared focussing

attention on commrunity forestry. This would help forestry utudents to 
look at social,

economic and political problems more objectively. The basis of recruitment of forestry

school instructors and forest service personnel should be expanded to include people with
 
some experience in disciplines other than forestry, such as agronomy, sociology and
 
anthropology. 

Similarly forestry and agricultural students should become mutually acquainted with
 
each other's subjects. Interdisciplinary contacts with students of other faculties, in
 
particular with sociologists and anthropologists, may be equally useful. It will also be of
 
importance that training facilities for agricultural engineers and technicians as well 
as

training progrunmes for rural extenoionists incorporate certain forestry elements in their
curricula in order to convey to the students of these disciplines some basic knowledge about 
the scope of forestry and its role in fostering the well-being of rural people. 

As far as profesooonal education programes are concerned staff and students from the
universities could become more involved in comunity forestry by having the opportunity to 
participate in surveys and studies on ongoing projects, and to work in actual field opera
tions, so that they become more acquainted with the reality of rural life. This would be 
applicable both to forestry and agricultural schools, the establishment of interdisciplinary
 
teams being particularly desirable.
 

The effective promotion of community forestry thus requires trained manpower with 
quite different skills than those of traditional forestry, and the establinhment of new
 
areas of specialization within the forestry structure. To achieve results quickly more must
be done than simply restructuring the curricula for future generations of foresters. Some 
of the additional expertise needed now can be acquired by recruiting into forest--y people
from other disciplines, such as the social sciences, and by improving the knowledge of
 
existing staff through continuing programes or postgraduate education. Where necessary,
opportunities for training staff overseas througn fellowships should be used more readily. 
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Inservice training 

The revising of teaching programes of educational institutions to incorporate the 
concepts of comaunity forestry is likely to be a slow process and it will be so time before 
new staff trained in these concepts become available. In the meantime it will be necessary
to arrange inseivice training programmes for serving forestry personnel to enable them to 
carry out their future role in the promotion of forestry with an integrated rural develop
ment approach.
 

Pror-ra -eo for inseorvice training should be arranged with great care and in close 
cooperation with the various ministries, developrer. ag ncies and personnel from other 
disciplines so that full 
use is made of all the t.-aining and other facilities which may be 
available in the country. Short courses, visits a.d seminars should be organized and any
forestry extension instructors should be given ui.et icope to spread their knowledge.
 

Advice from farmer associations, labour unions, etc., should be sought and practical
training carried out in typical areas which will illustrate the technical, economic and 
social aspects, both positive and negative, of rural forestry development programes. 
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PART III 

PROJECT SPECIFICATIcOS
 

INTR01XCTION 

This part of the study attempts to bring together factors which are likely to berelevant to project specification. Many of the procedures involved in working out technical
solutions are not peculiar to comunity forestry (site classification, sooio-economic survey,etc.), and where these are adequately covered by standard manuals they are omitted or merelyalluded to. Similarly 'here is little or no treatment of types of forest production that arealready undertaken on a large scale by forest services (production of sawlogs, pulpwood,
etc.). Nor has any attempt been made to prescribe special methods for the management of com..munally owned woodland, though this form of ownership may account for many millions of
hectares which are in need of such attention. 

IDMTIFICATIONl OF NEEDS AND POSSIBILITIES 

P OJECT AREA SURVEY 

The forestry problems of a community can seldom be solved in isolation. The purpose
of a project area survey is to ascertain the needs, problems and possibilities of the com,
munity and to determine what priorities the comrnity attaches to them. In many instances
it will only be when priority problems have been solved that it will be possible to mobilize
 
coomuity support for forestry. 

The fc.'mulation of a project should therefore be based on the availaole knowledge oi

all the interrelated parameters - physical, biological and human  and should take into
account the needs, etc., and the priorities of the community. The investigation should cover
the current situation and the various future options and possible trends arising from changes

in land use, changes in the intensity of the use of the resources, the applicat-on of inputs
for increased productivity, and the changing conditions and attitudes such as the purchasing

capacity of the comunity, market conditions, etc.
 

Because there are many project survey nanuals, no attempt is made here to provide an

exhaustive check-list that may be applicable for all types of project si*uations. However,

Appendix 1 includes guidelines on the most relevant topics to be considered in a projectarea survey. In practice, the availability of reliable and adequate info.mnation is usually

a limiting factor, and time, funds, qualified personnel, rapidly changing conditions, etc.,
ray impose constraints on data collection. However, this should not prevent project forula.
tion; the latter should proceed makine use of such information as can be obtained with the
 
resources available. 

It is desirable to consider small communities involving several hundred families,
living in a physically very clearly defined area such as a watershed, a forest reserve, 
an

irrigation district or a small administrative unit comprising a village or a group ofvillages. This territorial unit (taking into account spatial interrelationships, e.g.,
migration, marketing) should constitute the study area in which an inventory of all resources,
physical and socio-economic, should be conducted as a basis for sound economic planning. 

The depth of the investigation will vary in accordance with the records already avail
able on the environment, its resources and their potential for production, and on the ocn
munity. The information dividedcan be into three main groupe: 
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a) 	the physical and biological environment (climate, soils, vegetation, land use,
 
etc.) and the env~ronmental impacts of current and future h=M activities,
 
leading to a land capability classification;
 

b) 	any existing forest and forest-related resources, use of and needs for forest
 
products and t:he market prospects for forest products;
 

c) 	the cormunity, both qualitative (special systems, land tenure, etc.) and
 
quantitative (demography, areas, production, etc.), including survey data from
 
a large sample at farm and family level.
 

The 	procedure to he adopted in conductirg the survey in most cases will differ little
 
from standard patterns. It is necessary, however, to lay great stress on the need for infor
mation to be collected, as much as possible, through members of the co=r.nity. The aim is
 
to complement the technical, 'objective' view of the situation with a picture of it as it
 
is perceived by the irhabitanto. The process of collecting information and opinion will
 
also be the beinning of the building of relationships of mutual trust and respect between
 
project sponsors and local people. As far as possible the survey should be carried out by

those who are to assist or supervise work, so that enduring personal links may be formed.
 

For most items in the survey reference should be made to standard handbooks.
 
Three topics which relate specifically to forestry at the comuanity level are treated in
 
detail below: land-use planning, assessment of local needs for wood and fuel, and assess
ment of existing or potentitl local or market demand for other forest products and services.
 

LIXD-USE PL U.ING 

if land is to be used efficiently on a permanent basis, the distribution of uses
 
must correspond with:
 

- its inherent capabilities, as determined through the appraisal of soil,
 
topography and climate;
 

- its possibilities of improvement, through restoration, conservation,
 
irrigation, etc.;
 

- other factors influencing the land-use pattern such as population pressure
 
on land resources, population relocation, land tenure, watershed protection,

road infrastructure, distance to market, etc.
 

The first step in land-use planning is the zoning of the project area into homo
geneous physical units. There are ceveral types of land capability classification methods,

ranging from quite subjective empirical classifications based essentially on the current
 
land use, to socio-economic classifications which consider dynamic factors in addition to
 
the physical para;.eters. Simple classifications based on those factors which have a major

influence on plant prcductivity are the most appropriate. The main factors to consider ir
 
this approach would be the physical and chemical nature of soil and the limitations, hazards 
and attributes of the various topographical features. Climate is likely to be important
only if the range of altitudes is great, and may be treated an a function of topography. 

One difficulty in this approach is the arbitrary rating of parameters. Classific,.
tionsa/ based on the land systems approach, which identify land fors and land patterns,

considering the recurring charactersitico of climate, geology, vegetation, soils, land use
 
and topography as a whole, are a way to avoid this arbitrary rating. Another way is the
 
examination of the land, through a screening process, considering the presence of limitine
 
physical factors.
 

j/ 	Feferences on the most comon classification systems are provided in Appendix 6.
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Potential land-use classes should be restricted in number, and should be recorded on
 
a map indicating the series of uses, ranging from highly suitable to highly unsuitable. In
 
practice the local inhabitants are unlikely to conform exactly to such a scheme, the classi
fication map serving rather as a permanent basis for a negotiating process in which the
 
limits of compromise are represented by the unsuitable uses indicated for each site class.
 
The technical ideal would be to organize production in such a way ae to obtain from each
 
site class the moot valuable product, without dcatroyine or depleting the coil resources
 
and without creating other enviror.nmental hazards .n the area of influence (oiltin., floods.
 
droughts, destruction of wildlife, etc.). Once the land-use pattern with its basic techni
cal and sociological considerations han been agreed upon, it should be adhered to and not be
 
altered at the whims of politicians or other people with local influence.
 

In land-use planning, particular attention should be riven to areas which are cur
rently considered as land still available for cultivation, since on further examination,
 
their quality may indicate that they are not arable lands. On the other hand, lands which
 
mary be conoidered as noib-arable, right be made productive for agriculture with a higher level
 
of technology. Convorcely, low labour costs and shortage of land make it possible, on cer
ta.in sites, to .errace steep slopes which would be marginal in mechanized farming. The
 
definition of arable land must take into account inherent fertility, responsiveness to
 
management, the availtbility of the required technical and financial inputs, the possibility
 
and the responsiveness of the community to adopt improved techniques, and the hazards which
 
may result (e.g., structural deterioration of the soil or pollution of inland waters because
 
of unbalanced application of fertilizers).
 

Distance to the nearest village and accessibility will be essential factors in
 
deciding between various suitable uses and different intensities of cultivation and manage
ment. The areas in which forestry is the preferred use among suitable alternatives will
 
often be those which are unworkable for agriculture, such as steep slopes, or areas remote
 
from settlements. Nevertheless, trees may be planted on arable land if the value of the 
tree crop exceeds that of alternative crops and if the waiting period can be financed. 
Tree planting may also be envisaged for agricultural lands along roads, railroads, canals, 
boundaries, rivers and on the ridges of irrigated plots. The establishment of shelterbelts, 
the fixation of sand dunes and the protection of the quality of water resources should also 
be ensured whenever required. 

ESTIAT'IG LOCAL NEEDS FOR WOOD AND FUEL
 

An important component of the process of identification and design of projects 
intended to provide forest products required by the comunity must be assessment of the 
likely order of magnitude of the local need for these products. The starting point for such 
an assessment will be measurement or estimation of the quantities used at present. But it 
should also take into consideration how usage might changeor could Ita changed, in the
 
future.
 

Fuelwood
 

The identification of fuelwood needs is likely to require information about four
 
factors:
 

- the quantities of fuelwood, and other fuels, being used at present;
 
- the scope for using wood fuel more efficiently, and so reducing fuel
 

requirements; 
- the possible need to increase fuelwood usage, e.g., to improve avail

ability of cooked food; 
- the availability of fuelwood and of alternative fuels which could be
 

substituted for fuelwood.
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Current fuel usage may be known from recent surveys in the area. If not, then itmust be measured. If the fuelwood used is purchased then it may be possible to assess thequantities involved somewhere along the distribution chain, i.e., by recording how much issold by the fuelwood merchants, or how many lorry loads, donkey loads, etc., are broughtin for sale over a particular period, and how much wood there is in such loads. In themore usual situation, where fuelwood is enthered rather than bought, it isunlikely thatuseful estimates of use can be obtained except by direct measurement at the household level,by means of a sample survey. If the population to be surveyed encompasses areas or groupswhich are likely to exhibit markedly different usage patterns (hill and valley locations,
groups with different -ncome levels, etc.), then a stratified sample survey should bedesigned which will allow these differences to be identified, and taken into account. 

'.ieiChing is likely to be the cost accurate form of measurement of fuelwood, but caremust be taken to record the type of wood, and whether it is green or dry, in order to beable to translate this weight information into equivalert volumes of standing wood. Inmost areas fuelwood use varies markedly with the season: in mountains more is needed inthe cold soeson than the hot season, in the tropics less tends to be used in the wet seasonthan the dry, etc. The measurements of usa"e must therefore be repeated at sufficient
intervals to establish the nature and magnitude of this seasonal fluctuation, in order to

arrive at a realistic estimate for the year as a whole.
 

The survey should also incorporate measurements or estimates of such other informa,tion as will be needed in assessing future change and alternative solutions to the fuel
requirement. Such information might include some or all of the following:
 

- what other fuels are used, and in what quantities;

- to what extent is the fuelwood used for cooking, beating, and other -Ases;- is the fuelwood used in an open fire or a stove; 
- is the fuelwood burnt green or dry;
- is there evidence of increasing fuelwood scarcity: rising prices, more

hours per day spent on gathering it, etc.;- is fuelwood gathered for sale as well as for own use; if so, how mush and what
income does it generate? 

A fuelwoLd survey of this kind could well be carried out in conjunction with ahousehold budget survey. As should be the case with all such surveys, its actual form anddimensions need to be consistent with the importance of fuelwood to the com unity. If itis going to be possible to provide ample fuelwood supplies with little difficulty, thenrough ostimates of the quantities needed will probably suffice. On the other hand, if thereare severe constraints on the development of fuelwood supplies, such as acute shortage ofland for tree groing, then the situation is likely to have to be studied in some depth.The survey should therefore be preceded by a preliminary assessment to establish the dimension of the problem, the type of information needed, and the factors that should be taken
into account in designing and carrying out the survey.
 

In assessing how much fuelwood t:ie coemunity is likely to need in the future, itis important to consider whether requirements per household could be reduced. Fuelwood istraditionally used very inefficiently and most of the heat is wasted. If it could be usedmore efficiently, a given level of requirement for heat, for cooking and wamth, could beachieved from substantially less quantities of fuelwood, or of other fuels. 
Tc reduce fuel
 
requirements, the important points are: 

- the wood or charcoal must be dry and the stove for burning the fuel must be 
correctly designed; this is especially important for wood; 

- open wood fires should be avoided; they are very inefficient; 
- cooking utensils should be olos.J, especially when food is prepared by

boiling and the use of pressure cookers makes for great savings in fuel; 
- fuel used in colder climates may be indirectly reduced by improvedhousing to reduce draughts and heat loss through walls, floor and roof,

etc., and by better clothing. 
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At the se time, it is necessary to recognize that in situations where fuelwood is 
already scarce, current usage may be below what is needed or desirable to maintain adequate 
levels of warmth or to provide sufficient cooked food. In these circumstancee, if the 
necessary improvements cannot be effected by improving the efficiency of fuel use, an in
crease in supplies per household might have to be planned for. 

In assessing what share of the community's fuel requirements might be met from
 
fuelwood in the future, the following points should be kept in mind:
 

1) 	Use of commercial fuels will depend in the first place upon their 
availability: the existence of a distribution network which makes 
them available within the comunity. However, even where they are 
available, they will be used only where the population is able to 
afford the costs. Because of t)'* cash outlays required for stoves, 
installation, etc., these fuels may not be a viable option for the
 
rural poor.
 

2) 	 Charcoal can be made from any woody material but dense charcoal 
which can be transported and handled easily requires wood of medium 
to high density. Because of the need to dry wood before carbonizing,
 
charcoal production is more successful in low hu. idity climates.
 
Charcoal is favoured as a fuel over wood becauce it cannot deteriorate
 
in storage, is convenient to use, produces no smoke or tar and re
quires a simple stove. Its combustion efficiency considered at this
 
point is usually higher than wood. However, there is a groat loss in
 
the carbonization of the wood to produce charcoal. 'huo, use of wood
 
for fuel as an alternative to charcoLl should always be seriously con
sidered. An important factor in the choice between fuelwood and
 
charcoal is that the latter can be transported economically over longer 
distances. It could be possible, therefore, to draw supplies of wood 
fuel in the form of charcoal from wood souroes too far away to supply 
fuelwood economically. 

3) 	 Agricultural residues and animal dung are direct substitutes for fuel
wood, comonly used either when fuelwood is in short supply or seasonAlly 
when the residues are widely available. A factor to be taken into
 
account in assessing the balance between these fuels and fuelwood is the
 
possible alternative value of the residues and dung in maintaining the
 
fertility and stricture of the soil. Increasing fuelwood supplies could
 
be desirable to avoid the loss of agricultural productivity that diver
sion of these organic residues to fuel would bring abouat.
 

4) 	Biogasification converts agricultural residues and dung to a gas fuel,
 
methane, through anaerobic fermentation, while the plant nutrient value
 
of the organic material is retained in the residues, which can thus be
 
used as a fertilizer. It is, therefore, an alternative to be considered
 
where fuelwood is in short supply, leading to an undesirable diversion
 
of residues and dung to fuel use. Factors that could influence the
 
choice between biogao and fuelwood are: cost of the plant and associated
 
equipment to store and use the gas, a minimum size more suitable for oon
munity than household use, the need for assured supplies of water, and 
the technical knowledge required to maintain a uniform temperature. 

The appropriate solution in a given situation could well involve several elements.
 
It is important to bear in mind that a situation of fuelwood scarcity might be as signifi
cantly, and as quickly, alleviated by reducing demand, in one or more of the ways outlined, 
as by embarking on an afforestation programme to increase supply. 
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Poles and timber 

In assessing local needs for poles or for sawn or hewn timber, where these are used as building naterials in the comunity, a similar investigation to that outlined for fuel
wood will usually be necessary. 

An in the case of fuelwood, it will be important to take into account likely future
changes in usare. For ex&.ple, in East Africa a common early stage in the process of upgrading rural housing as incomes rice is the substitution of corrugated iron roofing for

thatched roofin4. 
 To provide a proper base for corrugated iron it is desirF.ble to use sawn
timber rwnbern ior the roof structure instead of poles. Therefore this trend in housing
development is accomp;nied by a faster growth in needs for sawn timber than for poles. 

;here a need for sawn timber is foreseen, the investigation should be broadened to
 cover an assessment of how sawn timber could bent be produced locally from roundwood. Thiscould be by handeawing, which is simple and inexpensive. Alternatively it might be possible
to establish a small sawmill, cr at leact a powered saw, within the community. Details of 
types of eqaipment which miGh-h oe suitable are given in Appendix 5. 

1D2rT.fIC C1.iTFCtESr PRODUCTS 

"here remain to be considered the many forest products, other than wood, which are
in the forests and which may or may not be utilized by the local coa~unity. If forestry isto provide the maximun benefit to the cor.unity, it is important that the people should beencouraged ar.d assisted to make the widest possible use of the available products, and made aware of others which might be introduced if the environment is suitable and markets are
 
available.
 

'able 3 sucnarizeo sone forest products, the species which produce them and thebenefits they provide, while Appendix 3 gives examples of a 
wider range of species and products with some notes on their distribution, production and uses. The products are grouped
in three categories indicating in what ways they are likely to be relevant to rural community

needs: 
 provision of food, income generation and increased land productivity.
 

Provision of food
 

The role of forests in providing food for the rural coimnunity either directly in theform of seeds and nuts, fruits, shoots and leaves which oan be eaten raw or cooked, or
indirectly as for livestock,fodder or by providing environmental conditions suitable forwildlife and fish, is well known. In planning a project, the extent to which the community
has drawn on these food sources in the pat would need to be evaluated and the following

factors would require conside'ation:
 

- the abundance and frequency of the tree species yielding edible products; 
- the origin of the tree, whether natural or planted; 
- the period of the year when the product is available and most abundant

(This mLy b of particular importance if it coincides with the beginning
of the normal cultivation cycle or with adverse climatic conditions when
 
food reserves may be low. If the product is sold as a cash crop, the sea,
sonal price fluctuations and the reason for these should be established); 

- the traditionl rights of usage observed within the coemanity. 

The impact of these 'secondary food sources' on the stability of the ooummnity should
also be assessed. The presence of stable communities practising shifting cultivation maybe partly explained by the fact that they preserve trees which provide food in the course of 
their usual slash and burn practice.
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?ABLE 3
 
SOME OTKM FOES PROIJC S AMD THE 	 !IB -'S THT PIROVIDE 

Nature of Type of product Time lapse between Life *pan Kind of benefits
 
produot or species planting and benefit 
 Main Secondary

harvesting 
Food Nuts - cashew, Short to medium Very lone if Nut Fuelwood, poles,

chestnut, Mac- protected shade, fodder 
damia, Pistachia 
Nuts - brazil, Medium Wood, fuel- Nut 
pine, hazel, wood, shade 
Canarium 
Fruits - jakfruit, Medium Fruit Wood, shade, 
mango, Durio, fodder 
Oarcinia, Ficus,
 
famarindus
 
Palm Medium if Very long for 
 Fruit, oil, Leaves for fuel and 

cultivated fruit and oil edible heart roofing 
Fungi Short Renewable Mushroom 

source if 
cultivated
 

Animal protein 	 Renewable if Meat and fish 
protected and 
managed
 

Fodder Acacia, Prosopis, Short Medain Fodder 
 Poles, fuelwood,

Z i ia bee forage
 

Forest Bnmoo Very short 
 Renewable by 	 Raw material Shoots for food,produota (also 	crop diver- planting and for indus- forage
providing sification) good manage. tries, handi
employment 
 Bent 	 crafts, hand
or cash made paper 

Resin tapping Medi to long 	 Sufficiently long BEployment Further enplryment 
if resources re- if rosin aD', tur
newed after ti- pentine indvstry 
ber exploitation follows 

Tasar silk Short Forever if vege- Incoe by Puelwood, employ
tation protected harvesting ment if silk indu3

silk try follows 
W senegal Short Renewable by 	 Gum arabic Fodder, fuelwood,
( oloacrop 	 planting and poles, soil
diversification) 	 good management improvement 
Medicinal and other Short if Very long if Income and Impact on health
economic plants planted protected employment (medicinal) 

Forest pro- £11 species which Income and Impact on nutrition 
ducts which provide bee forage 
 esployment,
Increase as well as wood, honey 
land produo- nuts or fruits 
tivity by 
diversi flose
tion 

Thea oleos.a Medium Very long 	 Oil, oiloake Bee forage, wood 
for animal for handicraftts 
feed 

Notes The speoies and products metioned above ar* examples only. 



Any programe for ommunity forestry should therefore take into aooount: 

- the food habits of the local people and their prefererces; 

- the conservation and development of all trees which yield edible products;
 

- the planting and management of fodder species; 

- ensuring suitable environmental conditions for fish p.nd wildlife. 

Income generation
 

The natural resources available to the corrmanity might be able to support production
of saleable outputs thereby providing cash incoe which will contribute to greater food 
security and a better standard of living. Some examples of such uotivities are:
 

- resin tapping of some pine and dipterocarp species which can lead to a local 

industry for the production of turpentine and rosin;
 

- gum cultivation in combination with foodcropo and fuelwood products;
 

- use of natural shrub species for tasar silk culture which can lead to a 
local industry -n silk handicrafts; 

- beekeeping to take advantage of the nectar and pollen yield of plants to 
provide honey and beeswax. 

Several non-wood products have great economic importance and can provide a fair share 
of the farer'u income. Cui. arabic in the Kordofan Province of Sudan is a good example, not 
only providing considerable income to the farmers but also having a signficant impact on 
the national econo-y through its export earnings. Anacardiun occidentale is another cash 
crop very ouitable at the farmer or cocr.nity level. The export prospects for the cashew 
nut are rood with increasing markets in developed countries and also increasing world prices
for both the nut and the oil. Other examples are palm hearts and bamboo shoot which already
have an internationail market and for which, at present, the demand in developed western
 
countries is g.-ater than the cupply.
 

In estimating the potential which could be created by this type of activity, consi
derat'on would need to be given to the manpowier available and whether it would be full-time 
or seasonal, the resources available for each type of activity envisaged, the potential for 
the developent of the resource and the availability of markets for the sale of the product. 

:f the activity selected depends on existing resources it will be essential to ensure 
proper management for raximw and long-lasting benefit. If new resources have to be 
developed, quick eotablisohent providing a minimum time lag from planting to resource use 
would be desirable.
 

Increased land Rroductivity
 

The needs for food, employment and income can best be met from resources which can 
provide a range of uses thereby increasing l nd productivity. Some examples of such multi
purpose species are the many plants which pro. uce nectar and pollen for honey production;
bamboo, which is used as a simple building material, for handicrafts, for fodder, for the 
production of handr-ade paper and to provide shoots for human consumption; and such species 
as Acacia oeneal and Thea oleosa which have a wide range of uses (Appendix 3). Other 
exampT of rr.altxpurpose species, of which there are many, are given in Appendix 3. Rural 
commmuities could benefit considerably by the introduction of such species if they do not 
occur naturally and if conditions permit.
 

DISTRiIKrIOI AND MARK7"rNG 

Hany of the products that have been discussed are item. that could or would be pro
duced partly or wholly for sale rather than for local consumption within the comunmity.

There will be many situations where even fuelwood or other wood products might also be 
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produced for sale. It is very important that if the small producer is to be encouraged to 
engage in such production he be assured that he will be able to market the product, and mar
ket it at a profit.
 

A number of issues arise in this respect. The fir3t is the need to be able to identi
fy markets, to be able to match markets to the range of products that the famer might
 
produce and be able to acsess the likely financial profitability to the producer through
 
analysis of the value in the marketplace and the costs of producing the goods and placing
 
them in the market. In short, the forest service, or whichever agency is encouraging new
 
or expanded production, nraot base this on sound market intelligence. As some of the crops
 
likely to be grown in conmanity forestry pro.ecto have a lengthy production period, it may
 
be necessary to assess what is likely to happen in the market some years ahead.
 

A second factor is the need to ensure that the producer benefits to the fullest
 
extent possible. All too often, a disproportionately large part of the market value accrues
 
to intermediaries. The latter also tend to encourage the producer in negative practices:
 
for examnp1 , encouraging production of co-mercial products at the expense of essential pro
tective practices.
 

One solution to this problom can be to encourage and asoint cooperatives and other 
forrm of producer grouping (see pags 22 - 23 ). It is to be noted that cooperatives, to be 
effective, usually need to be vertically integrated through to the marketing stage, and the 
maximum benefits will often only t' achieved if they also engage in processing. Alterna.-. 
tively the forestry authority or a state forest corporation might i:.idertake the marketing 
of their production on behalf of small producers. However, to be effective and efficient 
this calls for commercial and management skills which a forest authority may not possess. 
One way of overcominC this could be for the authority to set up a joint enterprise with 
industry for this purpose. 

A related issue is that of ensuring stability of prices inorder to avoid fluctuations 
ir.the income of the producer. Price controls, price commissions and buffer stocks are 
devices which -night be appropriate in particular situations. However, with a few notable 
examples ouch as tm arabic in Sudan, the proportion of the production of a commodity which 
is genorated through coemunity forestry projects is seldom likely to be so large as to 
warrant a separate price control mechanism, and price stabilization measures would normally
 
have to take place as a part of the machinery for stabilization of prices of agricultural
 
products in general.
 

Other distribution and marketing issues include availability of credit, which has 
been discussed on page 23, and access to markets. Comunity forestry projects often involve 
populations in remote areas which lack even physical ascess to markets. The forest w thority 
may have to accept the responsibility to provide ouch access through the building or up
grading of feeder roads to link the comnunity with the existing transport network. 

Vi,IROUMi AL ASPECTS OF FORESTRY 

The following sections consider the services rendered by forestry which are fro
quently insufficiently known to the local population, and comprise such benefits am erosion 
control, soil conservation, watershed protection, stream flow regulation, dune fixation and 
local modifioation of wind, temperature and humidity. These are imsnse topics of enormous 
complexity, the treatment of which is covered by numerous publications some of which are 
listed in Appndix 6. Of particular relevance are two papers (AO M977(a)(P) and 
FAO 1977 (b)(P)). 

Erosion control, soil conservation and land reclamation
 

In areas with a high erosion hazard, because of the type of soil, steep slope@ or
 
because of the distributicn and intensity of rainfall, both the establishment of annual
 
and permanent crops and the establishment of tree plantations require the adoption of
 
suitable conservation techniques. On very steep slopes, where intensive conservation
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farming techniques, includin# bench terraces, cannot be established, only perennial plantcover can ensure protection. i'ural communities are only likely to undertake protectivemeasures if they see disadvantaes to themselves in failing to do so (for example wheretorrents fron above deposit debris on arable land), or when they anticipate benefits inthe form of production. Incentives, such as subsidies or soft credit, may be necessary forthe introduction of conservation practices in m.ost cases.
 

In the protection of public facilities, the involvement of the coaunity shold bc
encouraeed but the total economio burden should be the responsibility of the goverment.
Such would be the case with mountain roads which are affected by landslides and gully
erosion, the prevention of silting in canals and reservoirs, and the protection of h,an

settlements aeninst floods throuCh river traininC.
 

Land reclamation and erosion control schemes may secure uneoployed or underemployed
people with a regular income during the periods in which agricultural or forestry aotivitiescannot provide full employment. Some of the possibilities to be considered are sand dunefixation, establishment of shelterbelts, road protootion, dasicoation of swamp. and reolamation in arid zones, saline soils, lateritio plains or badly eroded areas. 

-ffects on local climate and hydroloy 

irees affect the climate in their vicinity by reducing wind speeds at ground level,
and by shading the ground, which causes heating to be raised to csnopy level.maintains a deep Mhere forestsoil that othertise would be unexploited by roots or eroded away, theresulting retention of water for local evaporation makes for lower temperature and higher
relative humidity than would prevail if the forest was absent. 
 Shade and shelter have been
known and appreciatea .,om time imemorial, but some of the effects on the cycles of water
and energy are only now beginning to be realized, even by specialists. Villagers are
unlikely to wish to 
plant trees only for their climatic effects, but these may constitute
 
a useful subsidiary argument. 

Amenity aspects 

Restoration of an area to scenic beauty will contribute, in addition to the peycholoical, esthetic and physical benefits on the comunnity involved, to making it more attraotive to tourists through the improvement of landscapes and the establishment of recreational possibilities. The implementation of recreational facilities will provide additional employment and cash income to the 
local comanity. 
A pleasing landscape, in the
place of eroded slopes and a Iildlife-depleted habitat, will certainly give the cocanityan outlook that will be very different from the attitude of resignation, poverty anddisease that is characteristic of comnunities where the natural resources have been misused 
and abused. 

Tree plantattone may also be established in waste and sewage disposal areas, thusmaking better use of the land, preventing wind- and water-borne diseases from affectingneighbourine areas and promoting the recycling of water and nutrients. 

Wildlife manapament 

Wildlife can also contribute to the development of local ooamunities, either by
providing food or other produots or by becoming a source of attraction for tourists andfor gamehunters. Crocodile-rearing in village pens and the management of deer for theproduction of antlers are two of the many possibilities which are discussed in more detail 
in Appendix 3. 
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PRODUCTION ANR M,*4AGEY.E"I SYSTIMS 

I1rRODJCTI Ct 

ffo 
satisfy existing and potential needs, once these have been identified, production
 
systemrs must be set up. These will 
rarely be as simple as the systems of classical silvi
culture if the associated products mentioned p.-eviously are to be integrated into them.
 
Th'here the need for land for food production is very great, forestry May onlj be acceptable

if it is combined with arriculture or jFrazing in an integrated syctem.
 

It is convenicnt to treat the many possible combinations of productive systems under
 
a few main headins, comparable with the silvicultural oyotemo of classical large-ocale
forestry. There is a problem of terminology, several terms beinC used in some cases for a 
oinele syst.em and a single term in others for neveral. For example, 'a4irl-oilviculture' is 
sometimes used to mean any combination of annual crops with trees tud oom.etimeo to mean the 
particular method of plantation known an 'taungya' (i.e., planting of forest treec by farmers 
who are paid partly or wholly by being allowed to grow foodcropo between ,he trees in the
 
initial years), f1ore recently the term 'agro-foreolry' has been introduced To signify any

system that includes both tree cultivation and food production. In the present document an
 
attempt is made to use terms that 
are precise and unrnbiguous and that lend themselves to
 
translation.
 

All the systems described below have in common the 
feature of yielding procucts that
 
can either be directly consumed or easily harvested and marketed by the local cou.uunity.
 
At one extreme (omall-scale forestry or 'village woodlots') this result is aouret simply

by scaling-down and adapting classical silviculture. At the other extreme stand complicated
 
systems that combine two or more sinltaneous or consecutive productive oub-systems.
 

The main categories are as follows:
 

- multiple-product forestry,
 
- mall-scale forestry (vill woodlote), 
- arboriculture (tree farming), 
- agrisilviculture,
 

- silvi pasture.
 

This stu,4y has taken into account the experiences of 18 projects, which are sumsarized
 
in Appendix 2.1 
 welve of these were examined in detail in the Desk Study presented at the
 
Second -xpert Consultation in June 1977 and six 'icre individually tested as case studies by
 
participants in that meeting.
 

Fourteen of the projects fell into the category of 'small-scale', two into aerisil
vicultural/taungya, one arboricultural and one into oilvipastoral. 
The major objectives
 
of the projects were as follows:
 

1 pulpwood production 

1 eum arabic production 

2 fodder production
 

5 fuelwood production 
9 timber, poles and fuelwood production.
 

Eight of the projects were strongly motivated by environmental protection and
 
improvement, five by social considerations and one envisaged integrated multi-groduot
 
forestry.
 

T
Two of the projects have been summarized jointly.
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PU: TIPU_-FROU(,r FORESRY 

This term is used to cover all cases in which a forest ecosystem is made to yield
other material products in addition to wood (but nct including annual crops, forage for

forest grazir, nor such products an water that would be p.oduced under any system). At oneextreme this may ean no extra management provisions other than perhaps facilitating access,
as with honey production a ongst euolypts. At the other extreme complex nanipulation of

the ecosystem may be necessary. In between lie a range of possibilities in which the

forester treats the requirements of cubsidiary production as constraints on silviculture.
 

,ultiple-product systems are particularly indicated where the local inhabitants are
forest contmunities with a trzv*tion of obtaining a variety of products from the forest, and
where past amagement has air-.ed exclusively at timber production to the detriment of the

people's livelihood. In the case of plantation forestry it seems likely that only the
simplest provision of secondary products can be catered for, at 
least in the first rotation.
 

FCESTY-IAL-SCA M£ ('VI; I.AC :lCCDOS') 

This is silviculture on the scale dictated by local demand for forest products and
Io,--I availability of suitable land. There %a 
a single main product, normally firewood,

and the techniq-aes of cultivatixn are simple. Skilled advice is likely to be necessary only

on establishment and harvesting. 
 '.he lose of the land for other uses will be felt during
the -ore or less len-t.hy period before production starts, and some .orm of compensation is
called for. Because of its simplicity this sytem is the most suitable for peoples with little 
tradit.on of cultivation, notably the grazinG co-r.nit,-eo or relatively arid lands, and for 
far Int con.anitieo that rely on a oinrle masin-crop plant. 

An inportan" sub-class is constituted by line or Group plantations, in which the trees
 are dispersed in s-all rroups or lines wherever suitable patches 
or bands of land are avail
able. 
 The purpose may be to provide wood or shelter or both. M.anagement of a set of such
 groups as a single wood-productoon unit is clearly more difficult than the case of a single

block, and protection of the yourg trees againot danage requires greater awareness and

discipline. 
This type of plantation is therefore suitable for coamunities with a strong

tradition of cultivation and crop protection.
 

It Is also convenient 
to treat under this heading the intensive plantation of fast
growinr trees for wood production by private owners, though this category merges into that

of arboriculture (see below). Quick-growing species such as Gmelina arborea and Albizia

falcataria can be regarded as cash crops. 
 A planta%:on of Crelina after years can yield

2DO m-3/ha which may rive a return which is as much as the return from several
 
agricultural crops. 7he addit-onal advantages are threefold: 
 (i) earnings become regular,

(ii) cropping may continue for a long time under a coppicing system, and (iii) soil ferti
lity is maintained. 

Other cases of trees as cash crops using Casuarina spp. on sand dunes, various
species of bamboo, or cashew (Anacardiu= occidentas7 n be found in many countries. 

AR BOR ICU LTUE 

This term is used to sirnify the intensive cultivation of trees individually or insmall groups or orchards for whatever purpose.2/ Arboricult-re is a bone of contention
between foresters and agriculturists. Where the crop is edible the latter heve usually

succeeded in taking charge, though there are many cases of forest services p.dnting fruit 
or nut t,'ees, particularly if there is novelty (for example, carob trees). Where the cropis not food, the allocation to foresters or agriculturists has been arbitrary. For example
the former has kept cork oak while the latter has had rubber. 

j1 Ihe Elish-language usage in industrialized countries, restricting the sense to thetending of ornamental trees, often in an urban context, is derived from this original
meaning. 

http:tradit.on
http:len-t.hy
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Rules for allocation do not seem to be possible or useful. Foresters should adopt
 
a pragmatic approach and be ready to help to introduce or improve arboriculture wherever
 
no one else is acting. All the trees of agriculture initially came out of the forest, and
 
if the forester can get promising new species out into fields and orchards he should do so. 

Arboriculture is skilled work and is unlikely to be successfully undertaken except

by farming or forest communities with a tradition of planting, grafting, pruning and tending 
trees.
 

AORISILVICUL7URE 

General 

This term is used here to cover all system in which land is used to produce both
 
forest trees and agricultural crops, either simultaneously or alternatezy. Where the
 
agricultural component comprises food trees 
this category merges into multiple-product 
forestry, the distinction depending on the ownership and the 
intensity of cultivation.
 
Their complexity makes these systems fragile, and they tend to simplify themselves either
 
into plain agriculture or to plain forestry. 
 And for the same reason they are more likely 
to succeed with comvunities that have a tradition of cultivating both trees and annual crops.
Several major oyste-s may be distinguished. 

Agriculture with tree fallow
 

This is simply an improved version of that most ancient system, shifting cultivation, 
the trees of the fallow boing valuable species, planted or sown instead of being allowed to 
spring up spontaneously. As withi the shifting cultivation, the problem is that increasing
demand for food may lead to the fallow period being shortened or eliminated altogether. The 
solution, to be adopted wherever the forest fallow is necessary for the maintenance of the 
doil, is to increase the productivity of one or other or both phases and to inform the farmer 
of the hazards of soil degradation. This aycem is most likely to be appropriate for forest 
co+runities but where a particularly valuabl? forest product is available it =ay also be 
proposed to farring co-srranitiec. In southern Iraq a system is practised which can be counted
 
in this category: t.aarix trees are planted on land which was onze used for growing vege
tables and was later abandoned after the well water had become very saline.
 

Agricultural afforestation
 

This system consists of interoropping a forest plantation with agricultural crops in
 
the initial years, until the canopy of the forest trees closes. In principle this system
 
may be used on any suitable land, irrespective of ownership, and with labour provided by
 
paid workers. 
 In practice, however, it has been used mainly as a method of afforesting
 
publicly owned land, using the labour of land-hungry farmers who are paid wholly or partly
 
by being given the use of the land: this is the well-known taungya system, first used in
 
Burma in 1856 and since adopted in various form. in many countries. It is important to note 
that taungya is only one possible method of agricultural afforestation. This system should 
not be used in hilly areas with steep slopes, unless special management is introduced. 

It is logical to assume that if agricultural crops are to be grown in conjunction
with forest crops, and if forestry is to be the dominant land use from the inception of the 
plantation, the tree species that are used should preferably be chosen because they display 
silvicultural characteristics that would permit them to compete effectively with the agri
cultural crops, namely: 

- they should be fisi-groing light demanders so that they may quickly 
over-top the foc~dorop;
 

- they should either be capable of closing canopy early or should be 
capable of being planted at close spaoements to allow early crown 
closure; 
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- their root system should not be superficial thus making them liable to root
daage from the cultivators; 

-
they should have the overall ability to withstand short periods of ocompeti
.
 tion for lignt, water and nutrients.
 

By the same token, the agricultural orope should also possess certain features: 

- they ought not to cast too much shade;
 
- they should not be climbers unless the 
 farmers provide supporting

sticks for climbing plants;
 
- their nutrient requirements should not 
be such that they rapidly

exhaust the soil;
 
- if rhizomes, they should not have the propensity to spread rapidly; 
- their period of gestation, and continued produotion, should not be so
 

long that competition from them is prolonged.
 
If possible, the agricultural crops should also dieplay certain qualities, advantageous to the tree crop, such as those of soil improve".ent (through the fixation of nitrogen,
for example) and water conservation. 

These general propositions are based on the assumption that the main goal is toestablish a tree crop as soon as possible. However, because of eocio-economic reasons, itmay be desirable to assist the farner an long as possible, making a compromioe between theagricultural and the forestry objectives. 
In such cases the tree species should be amenable
to early wide space.ent, should possibly possess self-pruning properties, should not cast
a dense oha-de and should themselves be tolerant of side-shade, if not full overhead shade,
in the early otageo. (Kirg, 1968 (S)).
 

The system begins with the clear-felling and burningrecently exploited forest or of the secondary growth. 
of either the rea.ins of a 

However, some valuable tree species
may be marked for retention, as is done in
some parts of Sierra Leone. In most cases the
first agricultural crops are planted befQre the tree crop, but they may be planted after thetree crop, or oi;altaneously. The actual time of planting of both types of crops is regulated by the rainfall regime of the area concerned. Where agricultural planting precedesforest planting the objectives are to provide an incentive to the farrer to clear the land,to give the farner a period of use during which he is not burdened by the necessity of
caring for the forest crop, and to ensure that the land is properly cleared before the
forest crop is introduced. 
But it is also true that when the two crops are planted simultaneously or the agricultural crop is planted first, the trees will receive an initial
boost in growth from the burnt vegetable matter and the farmertending of the trees when his own crops 
will be more careful in his are giving returns, since his interest in the treecrop will be related to the yields of his agricultural crops.
 

A few examples of particular agricultural afforestation systems are given in
Appendix 4, together with a list of agricultural crops most comonly grown in the geographic regions where 
 taungya is most frequently practised. 

Perennial crops under forestry 

Inmany countries the cultivation of tree crops or other perennial crops other than
timber species are proscribed in forest reserves for various reasons: they suppress theforest crops; they encourage the farmers to stay on after the forest trees have grown up;they compete with the forest species for water, nutrients and crown space;forest trees being found to be hosts in the event offor pests which attack the agriculturalwill be irresistible pressure crops, thereon the Forest Service to destroy the timber crop; and they
may lead to claims for ownership or rights and other claims against the Forest Service.The agricultural tree species which are sometimes grown with forest species include o'ooa,coffee, oil palm, citrus, papaya, rubber and tea. 
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SI LVI PASUR 

This term covers systemes in which controlled grazing of forest vegetation takes place 
during part of the rotation. It does not extend to destructive overgrazing such as is 
currently practised in large areas of the world's forests. Nor does it include the growing 
of fodder crops that are harvested and fed to stalled animals: this is classified as agri
silviculture even thou&.animal husbandry is involved, since only plant production takes 
place in the forest. The transition from unmanaged grazing to silvipasture is one of the 
most aifficult tasks facing rural authorities in grazing oo=unities, but the only alterna
tive is to watch further losses of biological capital. The principle considerations which 
must be the basis for all Grazing management programmes are the following: 

proper intensity of use - Plants thrive when the degree of use is moderate. 
Augh of the herbage and browaoe production must be left to permit the 

plants to keep their food fastory productive and to provide for ground 
over, and the return of or-auiic matter tc the soil. A general estimate
 
is to utilize r0 percent ani leave 50 percent.
 

Proper season of use - Grazing during rapid per-ode of growth is especially 
damaging. The most critical period is soon after growth starts on a given 
range and the animals "ust be kept off at this time. 

Uniform livestock use over the range - Livestock tends to use some areas more 
heavily than others especially near water, alone level bottoalands, ridges 
and certain range sites. To attain uniform livestock use would require well
planned water developent, eotablishment of division fences and construction 
of trails in rough and bush country. Salt may also be used to some extent 
to attract livestock to areas which would otherwise be little used. Aoign
ing the class of stock to any given locality according to forage preferences 
of the animals is also very important. Goats for example can do well on 
leaves and twigs of brush and dwarf timber species. Horses need grass. Sheep 
sometimes do well on weeds. Cattle will take a certain amount of browse from 
brush species in addition to grass which they prefer. 

Periodic rest from Krazing - year-long use of ranges places the range plants 
at a tremendous disadvantage since they have little opportunity to make root 
growth, replenish carbohydrate reserves, initiate new shoot or to meet a 
combination of these growth requirements whicn could not be met under a year
long grazing period Rest during any part of the year is therefore important 
but it is especially essential during early stages of growth. Many systems
 
of deferred and rotation grazing have been developed to permit the plants to
 
rest during part of the year. However, any successful system must fit the
 
local conditions if it is to be of any value.
 

Good livestock husbandry - A correct grazing management programme should 
not be an end in itself. Any grazing management programe should aim at 
increasing -eat product:on. This requires that special consideration be 
given to the improvement of the methods of herding, removal of marketable 
stock, to avoid shrinkage in weight, to improvement of the strains of 
grazing animals and the eradication of insects and plant pests. 

:Ihere range lands have been completely depleted as a result of overgrazinC, conserva
tion and improvement action should be undertaken. To this end the programme shoulu include 
the following steps in this order: 1) reducing the number of animals grazing in the 
particular range; 21 preventing further eros-on and repairing erosion damage; 3) improving 
fodder production by reseeding or replanting the range where necessary; 4) adopting a set 
of good management practices, which may include such requirements as provision of water,
 
rotating stock on range sub-divisions by means of fences, eradication of unpalatable species
 
and careful observance of grazing seasons.
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Ha.or work has been done on fodder improvement in forest plantations in Papua New
Cuinea, including studies on grazing rotations, carrying capacity, economies of integration,
etc. In the Araucaria forest pastures in Bulolo about 2 000 head of cattle are grazed in
some 4 O0 
ha of forest plantations. 
'.hilecattle are now introduced in open plantations
of above seven to eight years of age, it is expected that this can be done even in plant&tions over three or four years old. 
Fencing would be required to prevent cattle straying
into younger plantations.
 

In Indonesia, the State Forest Corporation (Penn Perhutani) has been investigatingsince 1973 the productivity of elephant gross (Pem.isetum w)plantations in the National Forests. 
under teak and mahogenyAlso, on private land in the Upper Solo watershed,ith technical advice from U1fDP/FAO, underplanting of elephant grass is carried c,-at
O.8 x 0.8 metres (m). 
 Trees are planted at 2 x 2 m spacing, the choice of opcci( s varying,rith climate: Pinus merkuoi, 

and Cailiandra calothyu. 
Albizia falcatari, Dzcalyptuo Llba, Acacia auriculiformis

he elephant 1craso density is increased by the farmer by plantine cuttinges during the first two years and full production of 60 tons/ha/year is attainedin year three, but yields of 140 tons/ha/year have been reached. 
The Pinus/ Albiziagraoe
system would employ two men on a full-tine basis on a 1 ha holding. 
The L!uc&1yptus grass
system would employ one man per hectare continuously, but in the area where this system
could be used, holdings are often 2 ha in extent.
 

In Nepal, fodder plantation are generally multi-purpose, the main species being
ricus cunia, F. incos, Albizia opp, Litsea polyantha, Morus spp, CaEtanopois spp, and
Leucaena glauca. Seven hundred to fifteen hundred trees per hectare are planted
and harvesting commences some five years after planting, full production being obtained In
the tenth year. 
Tree foliage is harvested all year, but particularly after the monsoon
season. A farmer's estimate is that one mature fodder tree will provide supplementary feed
for a cow or a buffalo for one month. A buffalo will eat up to seven tons of leaves per
year, which comprises 41 percent of its feed, and a cow will eat up to 2.5 metric tons,
coaprising 27 percent of annual feed. 
Other estimates of annual yield are 5.7 metric tons
of starch equivalent or 26 metric tons of dry matter per hectare and 5 - 12.5 metric tonsof leaves per hectare. 

In the Sahelian zone, an effort is being made to regenerate and enrich the savanna
for grazing purposes. 
 In Senegal, in the Cap Vert area (annual rainfall about 350 millimetres(rM)), Acacia albida is planted at a 10 x 10 m spacing.
there is Felling is prohibited and
no spocific fencing against cattle. 
Guards or watchmen are used to protect recent
plantings.
 

INTfRATED WIATUSHED MAAGDEM2?
 

Comprehensive watershed management is in fact a complex of systems which is geared
toward four main objectives:
 

the rationalization of the land.-use pattern, according to the land-use
capability and other environmental criteria;
 

the optimization of the use of ntural renewable resources, within the
concepts of multiple purpose use and continuous yield of goods and
 
services;
 

the protection of water resources quality, quantity and timing and the
conservation of the soil's productivity;
 

the improvement of quality of life, both for the benefit of local
coemiities as for other human settlements which are dependent on
the watershed's resources and on the stability of the tributury area.
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Therefore, integrated watershed management requires the combined input of all perti
nent rural development actions plus a series of specific Potions which may involve the 
application of one or more of the following measures and techniques: 

- preventive regulations, 

- manipulation of the vegetation cover, 

- mountain roac stabilization, 

- afforestation and revegetation, 

- torrent control, 

- conservation farming, 

- range management. 

Intensive erosion control works for improved upland agriculture can be justified in
 
areas with a high pressure for agricultural lands, as has been demonstrated in a UNDP/FAO

pilot walershed project in Smithfield, Jamaica. The steep slopes were systematically

terraced and fruit and forest trees were introduced, with excellent returns, particularly

from harvests of lucea yam and yellow yam (Dioocorea opp). Net returns of US I 1 875/ha 
were obtained, the annual cost of bench-terracing being US t 200/ha with soil improvement

practices. At the same time, the amount of soil loss, as 
coipared with the traditional 
cropping systems, is greatly reduced with terraces. In the same project a comparison was 
rade of the two methods during four years on a 1'10 slope (annual rainfall 3 250 mm), which 
showed that the average of dry soil loss per hectare per year from the check plot was 
135 tons, vhile the lose from the bench terrace plots was 17.5 tons. Plots with hillside
 
ditches with continuous mounds lost 27.5 tons (FAO, 1977 (S)).
 

In the Mae Sa Integrated Watershed and Forest Land Use Project in Northern Thailand,
the objectives of soil and water conservation and also important social objectives are 
being attained by an integrated effort comprising 

- stabilization of shifting oultivators as settled farmers throgh incoentives# 
demonstration and extension; 

- improvement of the living standards by adjusting the population/natural 
resources ratio and by introducing new crops, new cultivation practices,
education and health measures, market promotion, security of land tenure 
according to the availability of land, etc.; 

- employment for the landless and those leaving the rural areas, training
of local staff, introduction of labour intensive activities and improvement
of the physical and institutional infrastructure. 

Small farmers praotising subsistence agriculture in steep upland areas, who progress
uphill as the soil is depleted, are generally reluctant to establish conservation farming
system, for in establishing bench terraces, for instance, they would initially lose a 
crop. In the case of the Upper Solo project in Indonesia, food aid from the World Food 
Programme enabled the farmers to establish bench terraces. In Tunisia, credit from the 
Government and food aid enabled the farmers to do likewise. 

Subsidies may be a convenient incentive for integrated watershed management projects,
 
as has been shown by 20 years' experience in Venezuela, particularly in the Andes, through 
a successful conservation subsidy prograsmme. Afforestation, contour ditches, check-dams and 
other erosion control practices are encouraged through payment in kind of fertilizers, 
seeds, livestock, sprinkler irrigation equipment, construction material and other inputs
which rapidly allow the small landholders to increase productivity and to improve their 
standard of living. 

The integrated approach is particularly pertinent in the case of watersheds. The 
upper watershed and the downstream area should be complementary and a sooio-eoonomio 
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balance should be maintained. 
Since the community is unlikely to take the initiative in this
type of effort, the government should take steps to establish the necessary authority for
interagency cooperation but involving ths community as much as possible.
 

Si=TION OF SITES, SMFIES AND TI)NIQUIE 

INTRODUCTION 

Implementing the chosen production system requires detailed choice of site, speciesand technique, though to treat 
one decision as subsequent to the other is merely a didactic
convenience: 
 normally the system will have been chosen with the available options in mind
and these will have been selected in the course of the survey on needs and possibilities.
It is therefore not necesoary to reiterate considerations that have already ererged. 
Thuo
the issues that arise in ensuring that production in economically sound, that were discussedon paes 38 and 39a re not repeated here. Nor will the following outline include mrich of thedetail that is to be found in standarc handbookn (see Appendix 6). Table 4 shown, insimplified form, the various considerations which need to be taken into account in the seleotion process, and this is followed by sections which describe the principle of selection
 
Giving some examples.
 

SILVICULTIURAL CONSIDERATIONS 

The choice of species is dependent on local conditions for growth. Local environ
mental conditions may, for convenience, be divided into:
 

Site - That part of the local environment which it is diffioultor impossible,for man to alter, e.g., climate, soil depth, topography. In the present con
text 'site' is considered to include climatic as well as soil factors. 

Cultural treatment - Techniques used by man which alter the local environcan 
ment oignificantly, e.g., soil preparation, fertilization, weeding. Suoh
techniques may have only a temporary effect, but they are usually applied at
that etaCe in the life of the trees when it is most effective, I.e., the
eutabiishment otage, when the trees are young and moot responsive to man's
 
intervention.
 

Because the choice of species should never be made without considering the charaotertotics of the site to be planted and the cultural techniques to be used, these are dealt 
with first. 

Site
 

The effects of extreme differences in site are self-evident but even within a
restricted area where a species is capable of surviving and growing, local differences in
climate and soil can have considerable effect on its rate of growth and yield of produce.
An example is Pinus radiata in South Australia, where volume production on the best site
planted (S.Q.I7- -narly four times that on the poorest (S.W. VII). 

In slower growing species in north temperate conditions the ratio lies between
and three (e.g., Scots pine and Sitka spruce in U.K.). 

two 

The better the site (adequate rainfall, warm temperature, deep and fertile soil),the w'der the range of species which will flourish and the greater the difference betweenthe inherently fast-growing and the inherently slow-growing species. As conditions approach the limits of tree growth, for instance because of inoreasing aridity or increasinglylow temperature, the number of successful species becomes fewer and their rates of growth
and yield are reduced. 
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TABLE 4
 

CONSIDERATIONS IN;SEITION OF SITS, SP IES AND TEIHNIQJE3
 

SI.VICULTURE Site 


Cultural 

treatment 


Species 


UTILIZATIO Fuelwood 


Poles and 

posts 

Saxlogs, 
plywood, eta. 


Pulpwood 


Multipurpose 

speoies 


ENMOMiENT Shelterbelts 

Sand dune 

fixation 


Watershed 

management 


Riverbank/Road-

side protection 


Climate
 
Soil 
Topography 
Biotic factor 
Plant indicators 

Weeding 
Simple techniques 
Protect ion 
Seeding 

Adaptability 
Resistance to pests, eta. 
Easy seed supply 
Easy establishment 
Easy regeneration 
Absence of adverse side effeo s 
Productivity 
F.arly returns 

Hwating value 
Specific ,ravity 
oisture content
 

Extractives
 
Ease of harvesting
 
Durabil ity
 

Straiehtness
 
Strength
 
Natural durability
 

Long rotation 


Short rotation 


Producing several products 

simultaneously 


Adaptability
 
Growth rate
 
Crown formation
 

Adaptability to macro and
 
microclimate
 

Good survival on impoverished sites 

Produce large amount of litter 
Strong and wide-spreading root system 
Ease of establishment 
Dense crown and all-year foliage 
Resistance to disease, etc. 
Soil improvezent 
Economic roturn 

Strong, dense and widespread
 
root system
 

Remarks
 

Looal experieno* and 
research 

See exa mple e52 

In general not suitable
 
for comunity efforts
 
but could be exceptions 
(See page 36 and
 
Appendix 5)
 

See PICOP, peg. 54
 

See pe 36 and
 
Appendix 3
 

Pioneer species better
 
a'tapted to harsh sites
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The following site factors should be considered in determining the sites most suitable for planting and in the selection of suitable species. 

Climate: temperature, rainfall, 
relative humidity, wind, elevation aspect, exposure.
Season~l and annual variations in temperature and rainfall are more important than totals or-eans. LrTrth of dry season and its relation to temperature ('summer' or 'winter'regimes), mean daily minimiun rainfall 
temperature in the coldest month and maxim in the hottestmonth are factors which ray be limiting for certa n species. 

Soil: 
 depth, texture, parent material, fertility, pH, salinity, degree of compaction
or permeability, aerat-on, water relations and drainage. 
Of these, soil depth is usually
the most 
important for tree Crowth, followedby soil texture.
 

Aopogra hy: important because it may have a considerable effect on both local climate andlocal soil development or soil erosion. 

Biotic factors: influence of man, fire, domestic and wild animals, posts and diseases
and competing vegetation. 
The effects of these may be modified by cultural or protective

treatments.
 

Plant indicators: the existing vegetation, being itself the result of the interacting factors of climate, soil, topography, historical and biotic factors, may 
 Five valuable
indications au to the characteristics of the site.
 

Acceeibility: 
 Planting sites close to the coamniity have big advantages in the
saving of transport costs and in facilitating planting and tending. In some cases a rele.tively poor quality site close to the community may be preferred to a higher quality, but
 more distant, cite.
 

.1ithin rural comnunities the scope for site selection for forest plantations is
limited because the best sites are often reserved for agriculture. Within the forestry area,
however, the assessment of the above factors should assist in seleoting species adapted bothto the general climate of the area and to the local soil variants, such as ridge tope andvalley bottoms.
 

Cultural treatment 

The intensity of cultural and protective treatment of planted trees affects bothsurvival arnd growth. In some cases treatment may make the difference between success andfailure, e.g., the exclusion of stock from newly planted palatable species, the addition
of zinc to pine plantations in Australia or of boron to eucalypt and pine plantations in
Africa. 
Species differ in their response to treatment: for example, eucalypts respond to
weeding much m-ore strikingly than do pines, to suoh an extent that weeding may make the
differencoe between success and failure in eucalypt plantations.
 

For tree-planting in rural conunities reliance should be placed, as far as 
possible,
on relatively simple techniques, since it may be impossible to ensure the close technical
supervision demanded by more bophistioated techniques. However,
are obligatory if certain minimum standardsit is to be worth planting at all. Adequate pitting is necessary wheneverpotted stock is to be used and it is essential to protect young trees from browsing bygoato and cattle, and from fire, which can be a serious hazard, particularly ifweeding is
neglected. 

Species vary in their silvioultural demands and detailed information is available inthe various references listed in Appendix 6. Certain techniques which succeed with somespecies can result in failure with others, for example Cassia siameasuccessfully by direct sowing, a technique which is 
is often established 

entirely unsuited to the smaller-Peededeucalypts. The local possibilities for cultivation andinfluence on protection will exert a considerablethe choice of species. 
Where the necessary technical advice is avpulable, it
should be possible to introduce immediately species which need intensive culture but which,
given it,will prodvce large yields of products or services. If conditions are very
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diffi'.ult or technical advioe in not readily available, it may be necessary to select a
 
'tousier' but somewhat slower-growing species, at least in the early stages.
 

Selection of species
 

A species selected for planting sbould possess the following silvicultural oharaoter
istics: 

I) 
Ability to survive and remain healthy under the given conditions of site
 
and 	cultural treatment. Adaptability to local climate nolding annual 
variation in climate, and to a range of local 
soil variation.
 

2) Resistance to local hazards, including pests, diseases, fire, browsing
 

and 	trampling.
 

3) 	Ease of seed procurement, handling and storage.
 

4) 	Ease of handling in the nursery and establishment stages.
 

5) 	Ease of regeneration for later rotations, e.g., the advantages of
 
coppicing or prolific seeding species.
 

6) 	Absence of undesirable biological side-effects such as the harbouring
 
of agricultural pests or competition with agricultural crope by
 
surface-rooting species.
 

7) 	For production planting, biological productivity under the given conditions
 
of site and cultural treatment. In the case of wood production, yield
 
data are comonly expressed in terms of volume.
 

8) 	 For rural comxnities, productivity in the early years is more important 
than later productivity, since it allows short rotations and early returns 
on the initial investment in planting. 'Quick starters' are preferable for 
this and most of these are ecological pioneer species, rather than members 
of climax commnities. 

9) 	 For protective planting, special characteristics may be required: e.g., 
crown shape for shelterbelts; rooting system for soil stabilization. 

In deciding on the species best suited for planting in rural communities, as much
 
use 	as 
possible should be made of local experience and research within the country. 
Rural 
communities seldom have the facilities to conduct their own research, but often it is
 
possible to make use of research carried out by the national forest service, universities,
 
etc. 14here additional applied research does prove necessary in order to identify appro
priate species and techniques, it should be carried out in conounction with the local
 
people.
 

In the case of exotics, which play an increasingly important role in plantations,

useful guidance may be obtained by matching local climate and soil with those of other areas
 
where a given species has performed well as an exotic. Comparison with site conditions
 
within the natural range of the species is also useful, but gives less indication of its
 
adaptability to new environments than does its performance as an exotic.
 

There is cuch evidence that, for certain species, the provenance or geographic loca
tion from which seed was collected may be as important a factor in adaptability and rate of
 
growth as the taxonomic species itself. 
A good jxanple is Eucalyptus caraldulensis, of
 
which the Lake Albacutva provenance in Victoria has given outstandirng results in the Medi
terranean region, while the Petford and Katherine provenances have performed excellently

in savanna Londitions south of the Sahara. 
;(here such knowledge is available, it may be 
as 
important to select the right provenance an the right species.
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UTILIZATION CONSIDMRATIONS 

The function of rural plantationa is to provide either products such as food, fodder
and wood, or services ouch an soil stabilization, shelter and shade. Any successful speciescan fulfil at least two purposes because I) all trees produce wood and all wood can beburnt as fuel, 2) all trees produce roots and all 
roota are beneficial in reducing soil 
erosion and improving percolat.on of water. The versatility of a species in fulfilling morethan one funct: on simultaneously should always be assessed and, other things being equal tmultipurpone species should be preferred to the sirs.le or dual-purpose species. It is,nevertheless, necessary to attempt quantitative cot Lrison of the different functions
separately. In some cases it r.ay be more efficient to plant several species, eauhprforminga separate function. A rarge of species may be loss prone to pest and disease hazards thannonocultureo of a single multipurpose species. 

?uelwood 

Fuel is likely to be the moot iiportant and the most universal of wood products obtained from rural co.rtunity plantations. Even where a plantation is intended to provideother products ouch as poles or pulp, inferior material, suitable only for fuelwood, will
.ake up a sinificant proportion of the total yield.
 

In addition to the silvicultural characteristics listed previously, ouch an high
yields and quick growth, the follow.ng utilization characteristics are important in choosing

species for fuelwood production.
 

1) Heating value. The heat produced by unit volunes of wood of different

species is deteri.ned by the factors of specific KravIty,'r.oisture content
and extractives. 
 Of these, differences in specific Gravity are likely tobe the moot important in modifying any choice of species based on volume
yield per hectare. !oirture content and extractives are less important,although the for er . ay have a oienificant effect on handling and transport.
Purther details of these factors are: 

a) Specific Pravitv (S.C.). 
 For wood at a given moisture content, heatingvalue is directly related to specific gravity. Comparisons may be made 
at 
different moisture contents, of which loven-dry' (0 percent) and
'air-dry' (12 - -0 crc4n.n)
dry specific gravity varies 

are those most cour.only used. Although air,by a factor of eight Letween the liChtest(0chro-r.) and the heaviest (Pirat'ncra) species in the world, the ratiobetween alternat-ve cecies likely to be grown for fuelwood on the samesite is unlikely to exceed two. It should be noted that specific gravityin fast-Cro-im short rotation crops may differ considerably from that inmature natural stands. An ex.%anple is Eucalyptus grardi, which has anair-dry S.C. of 0.82 in natural Australian stands but only averages 0.55 
in plantaticns in South Af-ica. 

b) Moiture content (n.c.). Freshly felled wood usually han a m.c. of between50 percent and over 1^, percent. A Civen volume of average density species(.., O.;) if dried from the 'Green' (100 percent m.c.) to the 'ai -.(20 percent m.c.), loses 40 percent of its weiglht 
dry'

and gains 16 percent inheating value (the 16, percent would be needed to evaporate the additionalmoisture if burnt Green). 
 The gain in heating value is loss important
than the saving in weight, an ir.portant factor if much handling or long
transport hauls are involved. 

The moisture content of green wood tends to be higher in the lighter woods,
in which there are plenty of air spaces, than in the denser woods. As a
general rule, therefore, a species which would be preferred for its higher
S.C. air-dry, is likely to be even more superior if used green.
 

http:follow.ng
http:percolat.on
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o) 	Extractives. The higher the percentage of extractives (oleo-resins, etc.)

by weight, the higher the available heat per unit weight of wood. Differ
ences rarely ex',eed 10 - 20 percent, even between the most resinous coni
feroun species and the more resin-free hardwoods.
 

2) 	Ease of harvesting: e~g., disadvantages of crooked or thorny species.
Harvesting costs per m are inversely related to volume per hectare. 
Thus a more productive species will not only need less land for a given
yield than a less productive species, but will also be cheaper to harvest. 

3) 	 N blity. '..'here it is necessary to dry fuelwood before use, its natural 
drailIity may be important in reducing looses from termites, borers or 	 fungi. 

4) Special characteristics. Certain characteristics of a potential fuelwoc¢d
 
species may become licuting for particular uses. Emission of sparks is a 
disadvantage in an open doestic fireplace or when burned in proximity to 
infla~nable buildings. Cdour from com.busticn mnay rule out the use of ,-or,
tain species for cooking, fish drying and tobacco curing. Neither choracter
istic would matter if the wood was used in a furnace for production of 
mechanical or electrical power. 

The following example illustratec the sort of evaluation which may be made when 
considering alterrutive species for fuelwood species. Both Eucalyptue g
and E. paniculata .hrive in similar conditions in Africa on warm, moist, frost
free sites. Published data (attle Research Institute, 1972) indicate that the 
volume yield of E. grandis is about 2.1 times that of E. Paniculata. But the 
specific gravity of E. grandis at 10 percent m.c. is only 0.6 that of
 

--niculata, the m.c. when green is twice as much and the heating value per
3
m rreen, in only 0.37. The net advantage for fuewood is with '. Krandis but 
only by 20 percent. E. paniculata is much more durable than F. Krandis (less loss 
in drying) and is in considerable demand for durable poles. Both species coppice
well, are resistant to the snout-beetle Gonipterus and prvduce excellent honey.

grandis, being a quick starter, closes canopy ard zhades out weeds more quickly

fand is thus -tusler to manape in the ontablxuhrdnt utagU. In .hiu c886, it is pro
bable that E. paniculata would be favoured where there is a demand for lurable
 
poles, E. Qrandis where there is 
not. An an i.iurance against unforeseen hazards,
 
it would be wise to plant a proportion of the Lrea with each.
 

Poles and posts
 

These products are ucually for local use. Straightness, ntrength and natural durabil
ity, or suitability for impregnation by one of the cheaper methods ouch an the hot and
 
cold tank are the main deuirable characteristics. Where there is a local demand for tele
phone poles, suitable species ray provide a valuab), cash crop with excessive rotation
 
length. If there is derand for a variety of oizea of pole and post, this may simplify

management. For example, thinnings of coppice shoots may be used for am~all 
posts or poles,
leavinr one shoot per stool to be grown on for telegraph poles. 

Pine ni eucalypt species have proved successful in plantations for producing poles

and posts. Teak and Acacia upp, particularly A. mearnoii, are also used. Preservative
 
treatment is necessary in each case, because th. wood of plantation grown trees is rarely

durable in the ground. in wet tropical areas Ireoervative treated hardwoods, especially

eucalypto, have piven serious decay problems due to soft rot. 
 Experience is now favouring
 
softwoods, especially pine, in these oituat-o.w.
 

Sawlops, p"vood, etc.
 

These products can be produoed best from comparatively large, and therefore old,
 
trees. Rotations usually need to be long, of ihe order of 25 to 50 years or more, and
 
returns on inveotment are delayed. 
In addit~on, the management of the plantations ma
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call for oonsiderable skill, since provision must be made for operations such as pruning andthinning. Rural co=runity plantations will therefore seldom be planted for these purposes.However, under good climatic and coil conditions, cawlogs suitable for milling with simpleequipment to provide oawnwood for local joiner-- and furniture could be produced in about
10 years. Suitable equipment is ccparative 1. low in 
coot, cheap to maintain and requires
a low level of skills and could function at the co=unity level. Appendix 5 gives details
of the type of equipment which could be used under these conditions.
 

Pulpwood
 

A pulp project based solely on rural comtmnity plantations is unlikely, but a pulpmill obtaining part of its intake from large-scale industrial plantations and part fromrural coma-unity plantations may be an attractive proposition for both sides. A good example
is the PICOP project in Yindanao, Pnilippinen, using Albizia flcataria. 
On the one hand
high quality nurser-. stock and advice on technical matters ouch as spacing and pruning can

be made available by foresters of the industrial forestry enterprise. On the other the
production from the rural co,.unity plantations car.contribute a significant proportion of
the pulprill intake without an equivalent inJt in laboLu, :.-anaemernt, etc., from the enter)rise. Such a c)-biotic arrangerent confers mutual advantoe and ohould be encouraged
wherever the conditions are ouitable.
 

Xultipurposoe species 

The benefits which multipurpose species can bring to communities have already been
discussed on page 38. Further examples 
 are given in Appendix 3, particularly in section 
III. 

-IRIEN;A1. CMNSI D-RAIONS 

Sheltorbelts
 

To be successful in ohelterbelts, tres must have the following speoifioations: 

Adaptability: the environment of arid regions in need of shelterbelts willgenerally teot the ha-rd-est of species. Trees with the ability to withstand 
persistent winds, drought and extreme temperatures "ust be used. 

Growth rate: this !a expreosed in terms of the rate and uniformity of71hP gowth. :!eirht is important because it determines the size of

the area protected. The 
 taller the tree the greater is the area protected

and the minimu the area occupied by the shelterbelt.
 

Crown formation: characteristics of crown such as height, width, length,

shapea-nd density determine the effectivenecs of the shelterbelt. 
'rees with

dense fol'a,7e from top to bottom, rood live branch retention, uniform and
dense crown should be used. Sometimes a combination of species that provide
 
a uniform ver-ical density for the shelterbelt can be used (eucalypte and
 
aoacia for instance).
 

Sand dune fixation
 

Trees for dune fixation must meet two major requirements. First and most important
they mist be adapted to the macro and the micro environment of the site. In general this
 
means that in addition to their adaptation to the macro climate, they can be established

ind grown %ell on the various catenary variations of the dune sites. Wherever possible
species used for dune fixation should be capable of producing firewood, poles and posts

and perhaps even timber.
 

Trees that have been successfully used for dune fixation in arid areas are Acacia spp(A. cnohyla, A. cyclopis), Pinus spp (espeoially P. pines, P. halipluris, P. aitia ), 
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Casuarina spp (c. equisetifolia, C. ounninghamiana), Haloxylon aphyllum and H. ammodendron,Callionum spp, Eucalyptus gomphocephala in combination with Acacia cyancphypla. 

Watershed management, protection and rehabilitation
 

The following general criteria would be applicable in most cases for the choice of
species, when watershed protection is the primary objective, the direct economic return
 
being a subsidiary goal (FAO, in press (I)):
 

- good survival and fast growth on impoverished sites; 
- ability to produce a large amount of litter; 
- strong and wide-spreading root system with numerous fibrous roots
 
(Inlandslide zones deep roots are usually essential);
 

- ease of establishment and need for little maintenance (The

ability to establish readily from vegetative material is an
 
advantage);
 

- capacity to form a dense crown and to retain foliage all the
 
year round, or at least during'the rainy season(s);
 

- resistance to insects, disease and browsing by game, stock
 
and smaller animals;
 

- soil improvement, such as nitrification by legumes;
 
- provision of an economic return.
 

The logical starting point is to consider the local species. Suitable species should
be examined from the natural vegetation, looking into the temporary successional stages,

rather than those of climax vegetation, since pioneer species are better adapted to exposure
and harsh sites. 
Some sites may be too severely degraded to support a tree cover, withoutpreparatory treatment. This might consist of the introduction of a pioneer species (which
may be a herbaceous species), or by subsoiling, discing, ploughing, terracing, infiltrationtrenches, 'gradoni', check dams for gully stabilization, contour wattling and staking. In some areas trees should not be planted at all where preparatory site treatment would be toocostly to be justified, or on areas where regeneration of the natural vegetation would secure the same protective function. 
There are areas where trees would be inefficient or
 even harmful such as very steep slopes subject to slippage or slopes that may be subject to
deep landslides. 
Tree root systems would not be able to provide anchorage, and the ircreased weight of the tree mass could induce solifluxion.
 

The establishment of mixed plantations of two or more species allows for a
better
 
use of the site if both deep and shallow rooted species are planted and if shade tolerant
species are established under light demanding species. Interplanting of cover crops between
the trees may also be considered. Where tree species that produce little litter are chosen,
the inducement and management of a well-developed understory may be necessary for effective
erosion control. The main goal, protection, is not in conflict with the possibility of
obtaining a direct economic return from the plantation, except in very steep or very erodable
soils. 
This possibility of a multipurpose use of the watershed is illustrated by the Rio
Blanco watershed, which secures the water-supply of the city of Manizal.s, in Colombia.
The watershed has been treated with a combination of Alnus jorullensis and Pennisetumclandestinum (kikuyu grass) at 2 200 m altitude. Nitrogen tixation by the r of thealder enhances sufficient grass growth for the grazing of three calves per hectare. Telephone poles are obtained from the alders at 12 years of age. 
 Similar successful combina
tions of Albizia falcataria and Pennisetum purrureum (elephant grass) are reported in
nutrient-deficient latosols in Indonesia. 



- 56 -


Riverbank and roadside protection
 

Because o:' the diversity of situations that may be faced in practice, general criteria
cannot be used for the choice of species for the stabilization of river banks, channel banks
and road cuts and fills. The only commton requirement is a very strong, dense and widespread

root 
system capable of buildin, a natural defense that will resist scouring, undercutting

and overland flow, in the cave of riparian plantations, and that will hold in steep slopes

and unsteady cuts and 
 fills in the case of roadside stabilization. 

Except in arid and semiarid zones, where pheatophyteo are undesirable because ofreduction in water-yyield, riparian vegetation shouald be encouraged as long as it does not

impede the no..-.al flow. lantations may be introduced over the seasonal variation level
 
(ertraordinary flood strip of the r-varbel).
 

Species of -ucalyptuo, Alnus and Poluluu are frequently planted in riparian zones,
with very hirh yields, duo to the permanent access of the roots to the water table.
 

Por the stabilization of river levees and dikes, and for riverbank protection,
cuttinrs of upecics of Salix, Alnuo and Populus are frequently used, often combined with
the physical stabilization of plants by shoring and groino. 
Bamboo and sago palm are other

species which provide 
a compact rootin, system which resists the undercutting action.of
 
water and prevent& collapse of the bank due to rapid soil moisture variations and changes in
 
the wa'er level.
 

For the stabilization of road fills, shrubs and herbaceous vegetation are nore ade
quate, altho.igh small 
trees such an Robinia p eudoacacia are also very effective. T.he

plantinr of slopes in cuts and fills is combined with mechanical treatment, including nralch
inC, in order to secure soil stability for the establishment of veg-tation cover. 

lildlifc and fisheriec habitat
 

"ild'ife, particularly mamm.alian forr.s that -ontr.bute significantly to the diet of
rural cormmnnitie in forested areas, is generally more varied and prolific where habitats 
are varied. '.hus ranngenent of forests that ersures a series of stages of the vegetation
is particularly appropriate and produces conditions that provide food and shelter, the basic
recquiremnts of all wildlife species. 

in many trop-cal areas, secondary prowth of vegetation followin, timber harvesting
or shift.ne agricultural practices is especially attractive to certain rrmal and bird

species. Indeed the distribution of some is virtually confined to areas where they have
 
access to such dit.turbed conditiono. Fire also contributes in this respect and can be a

powerful tool in the manipulation of habitat for optimal wildlife productivity. 

Fish are of course dependent on the presence of aquatic habitats that in forested
 
areas usually take the form of rivers, pools and swamps. Th. rise and fall of water levels
with the seasons arc important to the life cycle of fish in tropical waters. 

http:shift.ne
http:action.of
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Appendix IV-


PROJWT AREA SUVE 

The purpose of this Appendix is to outline the preliminary surveys that need to be
 
undertaken in order to define the present situation of a comunity, 
 and to identify what can
be done to assist that oocmunity in bettering its situation. It desoribes in vzmary, in 
checklist form, the broader range of rural development investigations of i.tich the oomi1nity
forestry development activities will usually form just one part. The surveys described are
of two kindas a survey of the social and economic framework, and a suxiey of the physioal
environment. Together, the findings of these surveys should define the framework of needs,
aspirations, resources, possibilities and constraints within which community development must 
take place. 

Before a decision is taken to initiate such a survey, care must be taken to assess
 
whether the three main requisites for a suocessful community project exist:
 

-
political support for rural development at the goverment level; 
- the willingneos of the local community to participate, and its capacity 

to continue the development process with its own means and resources; 
- an institutional framework sufficiently flexible to secure interagency
 

coordination at the working level.
 

If bottlenecks are identified with respect to any of those three areas which would
 
seriously jeopardize the prospects of a successful project, it would be advisable to oon.
centrate on removing these bottlenecks before committing resources to the project area
 
surveys.
 

Because there are a number of manualo which deal with preparatory surveys (soo

Appendix 6), the checklist here is given only in outline. 
 It needs to be recognized that
 
the range of data outlined represento what would be desirable in total. 
 In practice there
 
will be factors limiting the effort that can be devoted to data collection, such as time,

funds, qualified perconnel, rapidly shifting conditions, etc. The surveys will therefore
 
have to be tailored to these constraints.
 

Although the survey may take several months, a long period may entail the risk that
 
the information may become obsolescent and that the hopes and expectations of the people

involved, both the sponsor and the community, may turn to frustration.
 

The survey team loader should prepare a timetable for the survey, ensuring that the
 
information required can be obtained in the time made available. 
 Information feedback and

interdisciplinary exchange between the various membersteam should be taken into account, 
as well as the logical sequence of surveys and particular studies. The Critical Path Method
 
(C.P.M.) may be 
a very useful tool in survey programming. 

The fiele. worker entrusted with the collection of most of the data from the chosen

oommunity will have an opportunity of gaining a deep knowledge and understanding of the
 
local people and the situation and problems in the cotunity. He may find it worthwhile to
 
enlist the assistance of local leaders, school teachers, students, etc., 
for some appro
priate investigation, thus establishing, early in the project, 
an atmosphere of local
 

I/ This appendix has been prepared essentially on the basis of the publication "A practicalapproach to rural development" (Virone, 
1969 (G)) and on the FAO dooument, "Guidelines for
 
the development of less favourable environment areas: 
 a oomprehensive integrated watershed 
development approach". (FAO, 1977 (aXP) and FAO 1917(b)(P). 
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participation and cooperation. The field worker should, however, refrain from advising thefarmers or venturing on development operations during the survey period, since the 6omprehensive picture of local oonditions will only be available on completion of the survey,

allowing for the formulation of action programmes.
 

The initial survey should bring out and record the bulk of the basic data and problems of the community, the environment and the resources, but it 
 does not represent theend of the investigation. In fact, specific investigations will have to be oarried out as a part of the developnent programme to analyse individual problems and ',rospeots and to findsuitable solutions. Finally, investigations will be required at future stages, to examinethe changes in the community and to evaluate the impact of the project.
 
An indicative check-list follows, covering 
tho main topics to be considered in the 

project area survey. 

1. SCIO--XON.XIC SURVEY A. THE CO"mflITY LEVEL 

A. Socio-demographic characteristics 

a) Population: origin, total number and number of households, sex, age groupe,
migrations (tables and graphs); 

b) economic activities, unemployment, underemployment;
0 
 villages, road and telerraphic connections (map with human settlements and
 

roAd network);
 
dl 
 the family, the clan, the council, political parties;
 
o the relincn, traditions, attitudes to change;

f habitat, housing, water-supply, fuel sources, etc.;

g social amenitiep anrd services: 
 transport, coraunications, power, medical 

care 
(including witch doctors), bducation (illiteracy), markets (including

shops, crafte--anship, ceremonies, leisure, folklore, clubs, associations,
 
cooperativeo, credit unions). 

B. Tenancy 

a) 
Land ownership, rights and regulations (exploitation units to be indicated
 
on map);
 

b) ownership dietribution,-sie 7.roupings;
 
c values and land market;

d sharecropping, communal land use, State land leasing/permit systems. 

C. Capital investment (Values if possible to be indicated) 

a) Housing and roads;
 
b) land clearance and reclamation, irrigation, permanent crops, 
agroindustrial


plants, hoAe and cottage industry;
 
o) forest lumbering and industri.l enterprises;
 
d) arehouses, 
 public and freight transportation. 

D. Exploitation units
 

a) The farm: relationship between farm and land property;
b) total number of farms, farm distribution (map), size groupings (graph); 
o types of exploitation units; 
d use of f .m area, rotation of crops. 

E. Labour
 

a Relationship between farm management and labour;
 
b quantity and type of labour;
 
0 hired workers, corvee, axchanges of labour in the comunity;
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d) specialization of la.bour by age and sex; 
e seasons and hours of work; 

f employment, underemployment and unemployment, by sex and age group. 

F. 	 Work.ing capital (Coinuuit:, statistics) 

a Tools and equipment: production, maintenance, repair and market; 
b livestock: type, quantities, values; 
c other working capital: foodstuff, seeds, fertilisers, their quantities 

and 	market.
 

0. 	 Crops, cultural practices
 

a) 	Cash crepe: total area, varieties, cultural practices, inputs and other 
expenses, yield, production per unit and total production; 

b) cubsistence crope: total area, varieties, soil preparation, rotation, cultural 
practices, yields,production per unit and total for the oo~munity; 

o) need and fodder production: total area, grass species, cultural practices, 
yield; 

d 	 permanent crops: total area, cultivation practices, yield, total production; 
livestock breeding: types and quantity of livestock, breeding practices, 
inputs, production per unit and total for the community; 

f) poultry: types, total, producton;
 
g) staple diet and techniques of pre;-tration.
 

H. 	 Forestra and forest-related activities (avoiding duplication with the pertinent 
survey) 

) Timber output: species, unit prices, production coats, markets;
 
b wood processing industries;
 
o other forest products: fuelwood, charcoal, etc.
 

I. 	 Other economic activities (earning values)
 

a) Fisheries, hunting;
 
b handcrafts;
 

non-agricultural labour;
 
, skilled workers and professionala.
 

J. 	 Production
 

a) Gros production (values per unit and for the ocmmunity),
 
b gross saleable production (processing, marketing, prices);
 
c products consumed by the peasant.
 

K. 	 Expenses (other than for productive activities) 

a Food;
 
b housing and power;
 
o clothing;
 
d education;
 
e transport, communications;
 
f taxes and contributions;
 
g 	 ceremonies; 
h leisure;
 

i debts.
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2. FARM AND HIOUSEOLD SAMPLES 

The comminity level socio-econoaic survey should be supplemented by a farm and faailylevel survey, comprising 30 to 40 percent r. the exploitation units/families of the projeot
area. Again, for particular situations *tis outline should be adapted to secure all rele
vant information. 

a) 	Information on location, tenure, type of exploitation, name of surveyor, area,
topography and aspect of tho land, road access, membership of cnoperatives or 
associations; 

b) 
information on the family (including employment, education,eto.), labour units 
and how they are spent, hired workers, labour distribution during the year,
labour peaks, exchange of labour, wages, diet and food preparation; 

o) 	information on 
land use, indication of the production r unit and the total 
value as well as the value of fixed assets, livestock (by type) and their value,
machinery and equipment and deter7ining the value per hectare; 

d) 	information on farm production (and total value) will include: 
 total 	production

for 	each product, saleable production (statine price per unit and total value), 
family ccnsumption and its value;
 

e) information on farm expenditure, specifying (per unit and total) expenditure on
seeds, fertilizers, organic manure, pesticides, machinery (including hired), 
trees or stumpe for planting, fodder, feedetuff, litter, veterinary and drugs,
servicing of livestock, restocking, operation, repair and amortization of 
machinery and equipment, inouranoe, electricity, irrigation water, processing of 
product, transport, repair and maintenance of buildings, roads, tracks, feices, 
channels, etc., adding the total value;
 

f) information on indebtedness, stating the nature of the debt and its repayment;
 

g) information on family expenditure, specifying food purchased, fuel, clothing,
medical, education, transport and visits, house repair and maintenance, house
hold and furnishing, social events, personal taxes, fees, etc. 
The total amount
 
of debts should be indicated;
 

h) family earnings outside farm (source of earning), indicating the annual total. 

A balance of income and assec's should finally be obtained, determining: 

i) net farm product (total, value per hectare and value per labour unit) as the 
difference between the saleable product:on and the farm expenditure;

ii) net farm income as a result of deducting from the net farm product the wages,
the rent (in the case of tenancy) and the repayment of farm debts; 

iii) 	 final balance as the difference of the net farm income (plus other income)
and fm.ily expend'ture and the consump.ion in the household of farm produce. 

The 	'balance' nay often show a deficit because it is normal for family expenditure

to be 	adjusted to family income, but 
 ithout 	allowi'ng for the amortization of machinery,

replacement of livestock, replanting of trees, all of which have been taken into account
 
in the questionnaire outline.
 

The assets will be obtained by deducting the total indebtecness from the total 
family assets (saveable income, plus land and fixed assets belosing to the family, pluslivestock, machinery and other assets), the total indebtedness being the sum of the debts 
on the farm and the family debts. 
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3. EXISr-MO AND POTErAL DDEAND FOR WOOD AND OTHER FORE9T PRODUCTS 

Current oonwumption of forest products may be taken to fix one point on the demand 
curve. To assess the level of potential effective demand, given certain assuptions about 
future chaiges in income and way of life, in a more complex procedure, especially in the 
case of produots that are not currently available. It implies decisions about the prioo or 
perceived cost of goods delivered to members of the comunity. All that can be done here 
is to suggest the main heads for a survey: 

A. Puelwood and charcoal 

a Current coneumption, total and per oaput;
 
b possible savirge by improved effioienoy or substitution;
 
c projected demand at assumed prices and income.
 

B. Poles and construction wood 

a Current consumption; 
b possible savings; 
0 projected demand. 

C., D.# etc. Other forest products 

Similar rubrics to A and B, for am ma products as are ocnsidered, each being

studied separately; e.g.,
 

Fodder
 
Nuts
 
Edible palm products
 
Fruits 
Gum arabic
 
Tannins
 
Honey
 
Fungi.
Medicinal and other economic plants
 
Tasar silk.
 

N. Soil conservation and erosion control 

a) Needs for protection as currently perceived by local people;

b needs as perceived by conservation experts;
 
c possible costs and benefits to inhabitants of projected conservation works.
 

0. Climatic effects 

a) Need. for shade and shelter locally perceived;

b needs perceived by experts;
 
0 possible costs and benefits. 

YTORY FOET AND4. DIV OF RELATED RESOURCES 

This section is bound to vary enormously in nature and complexity, from the study of 
natural forest ecosystecs in or around which some forest oommunities live, to an assessment 
of plantation possibilities in the totally deforested lands occupied by many grazing peoples.
In considering natural forest, the standard procedures of forest inventory nay be followed,
but with more attention than usual to associated forest products. In considering possible
plantations, little will need to be added to the data on possible sites, oolleoted above, 
as a basis for the search for suitable species. 
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5. CLIMATE, HYDROLOGY AND WATER RESOU'RCES UTILIZATIO11 

Depending on the type and reliability of the available information on rainfall and
other data regarding the meteorological par.matere, analysis should be made, firstly, of thedistribution of rainfall in time (hytograns or showing monthly rainfallcurves throughout
the year) and space (isohyetal maps). Rainfall intensity will be necessary in connection
with erosion studies and the design of soil and water conservation measures. Frequenoy
analysis of rainfall may be useful in areas affected by long dry periods, as well as in 
areas affected by heavy rainfall and floods. Monthly temperature distribution charts may beprepared and minimim andthe mean, max ium monthly values should be computed. When dailytemperature range is relevant it should be noted, as well as frost occurrence. 
 Potential

evapotranspiration studies will be required where se]ection of crops for dry farming or
irrigation are envisaged. Information on wind direction frequency will be necessary for
 
ohelterbelto, firebreaks and sand dune fixation.
 

If the project has some connection with watershed protection, flood control, water
 
harvesting or irrigation, accurate information will be necessary in all the parameters of
 
the hydrological cycle, including a water budget and an analysis of the various uses of
 
water. 
Cround water surveys and well inventories may also be applicable. .f water for
 
domestic and agricultural use is affected by important seasonal variations cr by droughts,
 
a frequency analysis of the flow in the rivers, channels or sources will t.e 
essential.
 
Water quality analysis may be also necessary particularly where water-bor-ie diseases are
 
affecting the health of the people.
 

6. GEXCORPHOLOCY, SOILS AND :OSION 

If ceomorphological maps are available or may be made by photointerpretation, theymay fao.litate the task for soil surveys, soil erosion inventories and land system classifi
cation. They may also allow the preparation of hydromorphologic maps indicating the response
of the different land unite to runoff, subsurface flow and phreatic flow. In soil surveysthe moot important parameters obtained soil texture,to be are slope, depth, stoniness,

rock outcrops and hard-pan presence. For crop and forest species selection, laboratory

analysis of soil samples will be desirable, tndicating organic matter content and mineral
 
composition, in arder to reco.mmend fertilization, application of lime and other soil manage

ment measures. 
Erosion and erosion hazard maps will be useful in the design of afforesta
tion and other conservation measures, as well as in setting apart areas which should have

restrictions concerning land use. Clinographic (slope) maps are also very useful for general

land management planning.
 

7. ECOLOGICAL ZOING, WILDLIFE, V-METATO AND LAND USE 

In order to provide a sound basis for decision making on the various land uses and as 
a guide towards an optimal of land units, an map may bemultiple-purpose use ecological
desirable. 
 The Holdridge system of life-zones is widely used for this purpose, particularly

in Latin America. Vegetation maps may also be obtained from serial photos and a combined
vegetation-present land-use map may be drafted from recent aerial photographs. If these 
are outdated and no time or for a new flight arefunding available, it is necessary to check 
the land-use survey very carefully on the field, since the accuracy of this information will
be essential for suggesting changes in the land-use pattern. Wildlife, because of risk of
extinction of certain species or because of comercial hunting or farming possibilities maybe a significant element within the FLCD Project: an assessment of the population of the
relevant species must ta made, considering the spatie-l and temporal distribution of thespecies. Other environmental facets, suoh as sites of interest for recreation and the pro
tection of water quality, quantity and timing, should also be examined taking into consider
tion its utilization in areas located downstream and other effects, such as floods. 
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8. ENVIRONMENTAL IMPACT ASSESSKM
 

On the basis of the available inforu&ton on the environment and its resources, on 
the one hand, and on the goods and services which may be affected by current or future 
human activities, on the other hand, the environmental hazards should be assessed, quanti
tatively ifpossible. Some of these hazards may be: 

- erosion and depletion of soil resources because of ir~roper cropping and grazing 
methods;
 

- erosion due to logging and road construction; 
- degradation of water quality, yield or timing because of inadequate land manage

ment practices; 
- sedimentation in reservoirs, intakes, canals and agricultural lands; 
- water pollution because of the use of fertilizers and pesticides, affecting 

fisheries and water supply for human use; 
- waterborne diseases; 
- eutrophication in water impoundments; 
- floods and doughte caused by changing land-use patterns or by engineering works; 
- air pollution, affecting particularly visibility for air-traffic, because of 

the use of fire;
 
- depletion or extinction of wildlife species.
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Appendix 2 

CASE SIUDIES 

This appendix suarizes the case studios presented at the Second Expert Consultation 
on Forestry for Conanity DevelopMent held 21 - 22 June 1977. Six of these were presented 
by participants (the Sahelian and Senegal papers are suarized jointly), and twelve were 
ooaLined in the FAO Desk Study. The seventeen papers are arranged alphabetically by country 
and are detailed below: 

1. China 


2. Colombia 


3. Ecuador 


4. Ethiopia 


5. India 

6. Indonesia 


7. " 


8. Kenya 


9. Republic of 

Korea
 

10. Nepal 


11. Nigeria 


12. Philippines 

13. The Sahel 


14. Sudan 


15. Tanzania 


16. Thailand 


17. 


- Integrated Village Forestry
 

- Forestry for Local Comunity Development
 

- Legislation and Organization of the Social Afforestation System
 

- Forestry for Comunity Development inTiro
 

- Foreetry for Comunity Development (Village Forestry)
 

- Upland voreot and Fodder Systen on Private Lands 
- Community Devolopment Progracme in the State Forest of East and
 

Central Java
 

- The Shamba System
 

- Village Fuelwood Plantation System
 

- Fodder Tree System in an Integrated Rural Development Projeot
 

- Farm Forestry 

- Smallholder Tree Farming
 

- Forest/Cattle System
 

- Acacia oeneKal Cur and Tree Fallow System
 

- Village fforestation - Dodoma District
 

- Forest Village System
 

- An Approach to Integrated Watershed Management - ase Sa 

Previous Pag Ikmk
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1. China - Integrated Village Forestry
 

Agricultural planning in China is fully integrated with forestry, animal husbandry

and fisheries, so that maximum benefit can be derived from the land and water resources of
 
the country. The development of agriculture is aimed at strengthening the collective economy

of the comurneo which have extensive financial and administrative autonomy and responsibility
 
for many aspects of econor.ic and social life. 

One of the resources China possesses in abundance io manpower. Massive efforts
 
with the involvement of millions of peasants have gone into protection and productive affores
tation, dune fixation, shelterbelts, catchment afforestation, dyke consolidation, farm
 
woodlots and scattered trees. 
Ioro approach is adopted even in research activities.
 

The combination of "idespread education and the steady accumulation of visible
 
benefits has helped to develop the spixrit of mass participation by the people. This is, in
 
effect, a manifestation of the spirit of self-reliance and the desire 
 for action. Maassive
 
activity also is part of the class struggle reflectine the advantages of a co inal society

and feelings of shared interest with benefits reaching not -ust the few but the cormurity
 
as a whole. This is the main motivatlon for mass participation.
 

The underlying technical principle in China is rational use of land for agricul
ture, forestry ard related activities with the object of maximizing productivity. The
 
following systems are employed:
 

- types of 'taungya plantation' with inter-row cropping of such crops as melons, 

cassava, groundnut, ginger and soyabeans;
 

- raising of fodder crops and grazing under forests;
 

- growing of non-timber forests using f-id, fodder, medicinal and oil 
trees
 
and other economic crops such as walnut, chestnut, fig, camphor, tea oil, tune
 
oil and bamboo;
 

- 'four arorund' forestry, around houses, villages, along roads and waterways 
using such fast-growing trees as poplars, willows, pines, firs, euoalypts, and 
other types of vegetation ouch an bamboo; 

- forestry farmo with the prirary objective of timber production, which often
 
have subsidiary activities yielding minor products such as medicinal plants,
 
mushroom or basket fibres.
 

In all of the forest systems, state policy and wood scarcity ensures complete

utilization of the forest resources an timber, pulpwood, fuel and even pruninge are salvaged

for fuel or oompost. Multiple use is extended to forest nurseries, where pig rearing or 
vegetable growing is assooiated with raising tree seedlings (in Chanku Tai nurenry, edible
 
Chinese ootbbage was grown at the edges of seedbeds).
 

Kass participation in forestry by coomunes is fundamental to local forestry.
 
Article 3 of the Forest Regulations of 1963 states: 

'Revolutionary committees at the various levels must strengthen propaganda 
and~t , _ro oto forest consciousness and forest eduoation
 

Moat of the plantation technicques employed are labour intensive. Profeosional foresters 
and technicians provide guidance to men and women enguged in afforestation and logging. 
Forest research also provides a backing up cervice. Aspects of silvicultural management 
are the responsibility of 'professional teamo'.
 

Regional forestry bureaux are directly involved in coraxnal forestry. The regional 
forestry bureau of Tailin, for instance, controls 31 production units in 11 forest far=s,
 
and a full infrastructure organization. The bureau is responsible for providing such
 
sooial services as health, education, recreation and shopping facilities.
 

http:econor.ic
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One of tne 11 forest farms, of some 3 000 ha, provides employment for some 48 
people, including tLeachers, doctors and maintenance workers. The farm ."acilities include 
housing, sohooliis;. bath houses, clinic ard a dormitory for working middle school graduates. 

Reportr, on forestry inChina give a generally favourable impression of rapid and 
dynamic forest development and of enthusiastic cor*itnent to forestry by the people and 
leaders at village or commune level. 

Integration of forestry and agriculture, which has occurred at all levels in China, 
has had a positive impact. A sholterbelt project, for instance, in the northwest, 
1 500 km long by 12 m wide, wan executed in two soaoono by some 700 00 farmers from nearby 
co--nee. In Fu Kou ;ounty, from 1958 to 1975, 74 million or come 140 trees per head of 
population had been planted and some 10 000 ha of windbreaks were established. Between 
1970 and 1975 thinning yields in the county contributed to the construction of 80 000 hous
ing units. In :Min Chin county 30 0OO ha of sand dune planting and ohelterbelto doubled 
food production per untit area over a protected area of 150 000 ha. In Chouchou county exten
sive forestry programmes, including planting 16 million trees in 'four around' systems, 
were closely associated with the doubling of aCricultural yields over a trn-year period. 

Key Factors
 

- The complete integration of forestry with agriculture in the broadest sense; 

- The ability to motivate the people and develop a stronG national and cor.al 
commitment to create and conserve forests an part of an integrated agricultural 
programme; 

- The commitment of the State to forest and agricultural development;
 

- That despite initial disappointing plantat.ion results, the motivation and 
enthusia= of the people is such that, employing improved techniques, they 
were able to continue developing planting program-mes without any major check.
 

2. Co:zirr, - .oreotr-v for local Co..unity Development 

Forestry activities could become one of the moo" important possibilities in 
generating direct employment in rural areas and assisting employment in urban areas. Until 
now the main forestry activities have not been inteCrated into the rtral development process
 
though there has been come co=unity participation in forestry work both in the agriculture
 
dominated lands and in the forest areas.
 

Examples in the agricultural areas include: 

a) The growinr of In~s opp as shade for coffee, on which many small far.-ers have 
been dependent for their living for more than a century. This species aluo pro
video fuelwood, increases soil fertility and asoisto in preventing eroeioni on 
high steep areas. Diversification in the cof.eo producing areas by plantirg 
cypress, pincs and Cordia spp either in areas not suitable for coffee ,r as shade 
trees with coffee. Some 3 100 ha have been established under a special coffee 
based diversification fund, one of the objectives being to satisfy the fuclwood 
and charcoal needs of the rural communities. A.. intereeting example af diversi
fication for watershed protection may be found in the Rio Blanco watershed where 
plantations of Alnus Lorullennis arc combined with Ki)aayu grace. 

b) A form of agrisilviculture in the Pacific Coast region in which privz.e 
farmers plant trees in pastures, and cacao and banana plantations. The mair. 
trees are cedar and Cordia spp and are planted at scon 203 per hectare. The troe 
seedlingo and technical assistance are provided free of charge by a pr.vate lum
ber company, which requires that the trees be correctly planted and n._intaxned. 
The trees are the farmer's property, but it is probable that they will be sold 
to the lumber company for timber. 
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o) The INDFNLNA (National Institute for Natural Renewable Resources and Environ-.
ment)/'dFP (World 'ood Prograr-re) reforestation project 'n Ayapel aims to establish

fast-growing species ouch as eucalypta. 
 Peop e worki.ng in the plantations received

food in addition to wages. Some 1 860 ha were established over 5 years, which 
represented only 20 percent of the target planting area. 
The main constraint was
 
land availability, ao there was considerable pressure for grazing land.
 

d) An Integrated Rural Development (IRD) prograre was set up to irprove rural
incomes by such measures as :.nproved agriculture, better marketing facilities and

improved infrastructure. 
The forestry components are a.-all 
and on private land

and involved reforestation on small farms. Farmers were granted credit 
for suchoperntions. 
 Other forestry components included the creation of protective forests

and :;e establishing of productive forestry plantations. The progravne aleso provided technical assistance in the form of plantatons. 'he progra.mme also provided
technical assistance in the form of research, surveyo and the setting up of demon
stration plots. The prograime aims to establish over 10 O ha of plantation in 
seven different regions over the next 5 years.
 

• xa.pleo of cocvnuity pl-rticipaticn in the manage..ent of forest areas include: 

e) An integrated pro-ect for development of con-nranity forestry (PIBOCO), which 
was initiated in 1976, is based on a tradition of co=-unal work and has a recog
nized legal base. P91.90C00 attempts to link rural co.-.air.itieo with the conserva
tion and devAlopment of forestry, wildlife and fishery resources. I!u;D..A provides technical services and physical inpers with the followin, main objectives:
(i) increasing fanly income by employment; (ii) reducing agricultural presrre

on forest reuerves; (iii) integrated .angernent of resources, with particular

attention being paid to .nargr.al a&raa. Prograrmes are implemented through cor
unities to whom Il'D I2; pays a planting and maintenance subsidy. In relation 
to forestry, conr-unity inputs are labour, tools and land whilst the agency contributes nurseries, oeedlinrc, technical ausistance, incentive payments and work
 
salorvision. 
.\undo resulting from harvesting are evenll- shared between the 
com
munity and the agency. WD.2A cash is funded to continue further prolg.rarmmeo.
Pro:ecto are selected on 
the basis of those having the soundest p.hysical and

social poosibilitieo for impler.entation, and - number are oited in areas where
 
forests are being destroyed by agricultural activities.
 

f) Development of agrisilvicultural syste.s in the wet recions under CONIF
 
(National Corporation for .'orestry Research and Development) and the Hatia
 
Mulumba Institute cover five cor.-unity projects. 
 The combined agricultural/'

forestry activities are progra.x=ed to produce steady annual incomes, and dominant
 
crops include tinber trees, fruit trees, 
 alms and bamboo. Social and resource 
surveys are carried out and research is an essential element of each project. 

g) The colonization project in 
the Anazonian watershed attempts to reduce the 
harmful effects of uncontrolled settlement. "hase I of the project aimed toresettle 4 -5C-C farmero by granting uecure land titles, supervised credit,
roading,, schools, health services and technical extension. Phase I has continued
the programme since 1975 and particularly attempts to implement a pro.rasme of 
natural 
resource utilization and conservation. The watershed forms three main 
zones, the mountains where protection is necessary, the foothills which are
allocated for grazing but where oome protection is necessary, and the jungles of

Caqu6ta where shifting cultivation is destroying forest cover. 
i~rtenoive forestry
prograrnmes and research are required as part of an integrated programme to reduce 
the problems in the different zones.
 

3. Fcuador - Legislation and Orpanization of the Social Afforestation System 

.he Ecuadorian social afforestation system aima to develop local forestry and,
where possible, to involve local comunities. 
There is only very limited information

available on the programme, and this indicates that 
some 6 C00 to 8 000 ha of plantation 

http:worki.ng


- 69

were established between 1965 and 1974. The main reasons for devising the programe were 
to protect natural resources, to create opportunities for permanent and seasonal employment,
and to provide additional sources of income for rural populations. 

The 'Social Afforestation System' was established by Presidential Decree in 1964. 
The Decree contained the following articles among others: 

'Art. I 	 Reforestation of idle lands suitable for forestry is of national interest. 
Reforestation will take place through the Social Reforestation System,
that is the formation of forests in which the workers participate as 
joint owners. 

Art. 3 	 For the purpose of this Law, the following are considered lands suitable 
for 	forestry:
 

a) 	 Those which should have forest cover to protect natural resources. 
b) 	 Those idle lands which are not adequate for agriculture or artificial 

pastures, but which may considerably increase production by the 
establishment of forest plantations. 

Art. 5 	 The owners of lands suitable for forestry shall be obliged to afforest 
such lands, employing one of the following systems, in this order of 
priority:
 

a) Through the Social Afforestation System.
b) On their own account, under terms and conditiona specified by the 

Ministry of Development. 
c) At the expense of the Ministry of Development.' 

The law implicitly refers to different possible contracts and designates the 
responsibilities of and the benefits to the contracting parties. After promulgation of the 
law, the Forest Service implemented afforostation through 'oontratos', 'oonsorcios' or 
'cooperatives', which terms are defined as follows:
 

'Contratos' - The landowner provides land and pays the Forest Service the costs 
of planting. The entire planting operation is the responsibility 
of the Forest Service, but the plantation and its produce belong 
to the landowner. 

'Conoroios' - Planting is carried out by the Forest Service but the landowner 
contributes no funds, providing only the land. The distribution 
of yield is 30 percent to the landowner and 70 pen cent to the 
Forest Service. 

'Cooperatives' - Planting is carried out on private land belonging either to an 
individual or to a cooperative. All labour is provided by me
bere of a cooperative and the Forest Service arovides supervision 
and planting stock. Future yields are divided 25 percent to the 
landowner, 65 percent to the cooperative and 10 percent to the 
Forest Service. If the cooperative is also the landowner it
 
consequently receives 90 percent.
 

After initial success, there are recent indications that the programme has lost 
some impetus. It is suggested that this is due to lack of trained personnel and leadership
for organization and administration of the system, logistic problem created by the diffuae 
nature of the small land holdings and too ambitious a spread of activities by the Forest 
Service in promoting the system nationally, and inadequate financial resources to provide 
incentives for comunity participation.
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Despite these constraints, however, with some foreign aid inputs, 000 6 8 000 haof forest plantationahave been established. What has been achieved may, Zo some degree, be
attributed to the following factors: 

- pertinent forest legislation;
- a traditional and deeply rooted custom prevailing since Inca times, called'minga', which consists of voluntary unpaid work provided by the members of 

a community;
- willingness of the Forest Administration to promote social afforestation systems;- land availability, both denuded and in process of accelerated erosion;
- availability of a few species, mainly eucalypts, suitable for the range of

climatic and soil oonditions in the country;
- foreign aid to provide incentives to the communities.
 

4. Rthiopia - Forestry for Comunity Developzent in Tiro 

This pilot project is very much in the initial stages and full implementation lies
in the future. The Tiro Subworeda comprises a 
mountainous vmlley with a population of
15 000. The people are mainly Oromo who have been sedentary agriculturisto in the area
since tha nineteenth century. Deforestation is prevalent, but Tiro FO-eot of 5 000 ha ofmainly Juniperun prca and Podocarauo Mciclis remains. A 50 ka all-weather road has beenconstructed to allow Togging of this forest. The road has had some co~munity inputs and is
associated with the forestry project. There are local shortages of fuelwood and poles, butit is considered that the oituation will continue to worsen over the years.
 

Prior to the 1974 revolution there were extensive farm owner occupiers, but sincethen all ldnd is vested in the state. Many of the former owned cattle, sheep and goats.The land-use pattern in the valley has not been studied. 
The main aspirations of the people
are reported to be for clinics, schools and employment. The objectives are:
 

- to initiate and encourage sustained self-reliance in forestry within the context
of rural development;
 

- to test and evaluate a methodology for rural development in Ethiopia. 

Land-use and wood-use surveys are preliminary requirements. It is envisaged that5 - 40 ha blocks will be available on steep slopes; 1 - 5 ha blocks will constitute minorareas, and 0.1 - 1.5 ha areas around dwellings. As only an initial I ha is planned for

development, no technical details are given.
 

The State Forest Development Agency (FWdA) provides the main management and technical inputs. Within the project area 
there are 14 Peasant Associations (PAs) who elect arepresentative committee. All land is nationalized but the people have rights of utiliza
tion. The PAs control land and labour. Forests over 80 ha in
area are state forests sontrolled by the FWDA; forests of less than 80 ha are generally classified as for the cocmunity and are controlled by the PA. The project is carrying socialout studies to understand the local population's attitude to forestry.
 

The PA contributss land, Labour and cocmunity organization. The P4DA contributestechnology, seedlings, training, transportation and tools. All of the material benefitsare intended to accrue to the coemunity and the state benefits from environmental effects. 

The project is at too early a stage for any achievements to be recorded.
 

5. India - Forestry for Ccwmunity Development (Village Forestry) 

Historical customary rights to forest produce are discussed and it ie noted thatthese were vested in basic village unite. The past inteisive forest reservation programsin seen as a natural consequence of agricultural pressure on forest lands. Forest destruction has intensified years ain recent partly as reaction to freedom and as an assertion 
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of rights but also due to population growth, over-exploitation of resources and diainishing 
forest areas. Coinmal rights have tended to be misused and shortage of productive ooainzity 
forests is sufficiently critical as to be a national not a local problem.
 

Exmples of approaches to commnity forestry are given. The destruction of tradi

tional societies, more accelerated in recent times, had made it difficult to maintain suc
cessful local organizations. Even in northeast India where tribal culture still persists, 

Village Councils have been unable to control harmful shifting cultivation. In the Punjab 

it was thought that a programe of planting roadsides, canal banks and wastelands was un
economic, but when financial returns and benefit3 were assessed it was found to be profitable 

and the programme was extended. Fam forestry, which would be a natural development cones

quenoe of wood shortage, has been constrained by a 6Ticultural and forestry conflicts, and 
the peasant fariiero dedicated priority to agriculture. In Dinajpur, however, boundary plant
ing of a light crowned tree (ralbergia sissoo) has boon successfully carried out, as has the 
planting of Casuarina on sandy soils in south India. 

The effect of higher per caput urban fuel consumption on forest resources is die

cussed. Increased oil costs have affected this issue and such alternative fueln as gas 
and soft coke are expensive possibilities. For rural areas, the initial development of 
methane gas from organic wastes may prove a useful altermative to fuelwood. 

In an attempt to improve local forests, legal limitations were put on the use of 
the forest, whilst conserving local rights. The legal status of local forests was cen
tralized for national decisionm-nking, and removed from the local arena where it was often 
difficult to make the necessary progress in forestry. The application of cheap individual 

forees licence raies tended to be abused by exploitation for sale. The employment of local
 

people in improving degraded forests mot with some modest success. Clearing of forests for 
agrioulure is a major problem and sometimes this approach was used as a subterfuge to 
exploit timber. 

The National Commission for Agriculture has stressed the need for more intensive
 

use of forest land. A national programs is being developed on a sound land-use base. The
 

rate of forest deterioration, however, puts a constraint on the time available to effect
 

meaningful programmes. Customary leadership at co.-unity level is rare, yet leadership, 
either customary or statutory, is essential for implementing progra.-eo. Local government 
is based on a three tier elected Panchayat System, at village, area and district levels. 
Whilst the Panchayat is responsible for village forests, ouch elected bodies tend more 
towards immediate problems with short-term solutions rather than long-term forestry .rojeots.
 
The Panchayats have experienced great difficulty in attempting to control the use of forests.
 

Part-time forest employment of people formerly living on forest pilfering has a 
beneficial effect. The organizing of collection of minor forest products on an individual 

basis, rather than on a contractual basis, has increased community benefits. The setting 

up of purchasing centreo paying fair prices improves cash crop possibilities. 'Taungya' 
by making fuller use of land can constitute a benefit, as can full employment in large-scale 
plantation projects.
 

Comunity participation in village forestry has not, in general, been successful.
 

While it is accepted that state forestr., programes cannot provide for all local needs, 

responsibility for village forests has been assumed by the forest department which under
takes plantation planting and maintenance, and the usufruct is shared between the forest 
department and the Village Panchayats. The causes of failure are not analysed, but by 
implication, the ain faults are attributed to comunities, but the following may be 
contributory: 

- poor institutional framework;
 
- lack of forestry traditions and lack of traditional organization;
 
- incentives insufficient to enoourage participation;
 
- initial government inputs and planning inadequate.
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Despite these difficulties, farm forestry is being promoted at the national level.
In Uttar Pradesh there are signs that communities wish to partioipate in local forestry.
The Forest Department i'i looking for ways to diversity forestry and create more benefits for 
local communities. 

6. Indonesia - Upland Forest and Fodder System on Private Lands 

The Solo River System is the largest in Java. Like in many other parts of the
island, erosion and flooding are widespread in the Solo basin and have reached such a cr'ti
cal stage that more than 100 000 ha have been virtually abandoned for aericulture in t*ae 
Upper Solo area alone. There, the intensive population pressure on the land is estimated at870/ki and is increasing at a rapid pace. Farm income is low and the treat majority of the

rural population are subsistence farmers. Degradation of natural resources and population
growth are anticipated to continue at such a rate that if no drastic measures are taken, the

production of food energy in one sub-basin of the Upper Solo will drop from 93 percent 	of

acceptable nutritional requirements at present to 36 percent in 40 years.
 

Realizing the need for soil and water conservation measures, the Government of

Indonesia set up in 1973 a multidisciplinary proect to study the deterioration of watershed
 
resources, develop remedial measures, demonstrate these techniques in pilot areas, levelop

planning procedures and make recommendations for strengthening the administrative michinery.

Substantial food inputs from WFP, fertilizer from M.tC and technical advice from UNJP/FAO
have been provided. 

Reforestati,)n is seen an an important component of a comprehensive watershed manage
ment prograsme. Four forest systems are proposed: 

i) permanent protection forest on state-owned forest land;
 

ii) perrmanent protection forest 
on private land along riverbanks;
 
iii) 	 temporary soil regeneration plantations on privat( land, critically

eroded and nearly abandoned, below 50 percent slope, which after one or two 
forest rotations will be returned to agricultural ise; 

iv) 	 permanent protection/production forest on private land over 50 percent slope

(As the local population often depend solely on that land for their survival, 
a silvipastoral system has been developed comprising trees, grass and ani
mals, the rrass/anial component providinG the land operator with a yearly
income almost irnediately after forest establishment. Tree spacinjr is 2 m
 
x 2 m, aiming at early canopy closure. The choice of tree species depends

mainly on climate, particularly rainfall, and elevation, and the rain species
 
are Pinue merkusii interplanted with Albizia falcataria, or Eucalyptus alba.
 
Pines are given no fertilizer as Albizia, a legume, is included to improve

the fixation and recycling of nutrients. Vucalyptue is fertilized in the
 
first two years for good establishment. The estimated rotation is 30 years

for the pine, etc., system, Albizia beine clear-cut in year fifteen and pine

being t apped for resin frcci year ten. On other sites, the Eucalyptusgrase 
system is managed as a coppice stand on a 10-year rotation. 
Underplanting of elephant erase (Pennisetum purpureum) is carried out at 
0.80 m x 0.80 m. The elephant grass density is increased by the farmer by
planting cuttings in the first two years and full production of 30 to 60 t/
ha/yr, depending upon site condition, is attained in year three. The grass
oroprequires 200 kg/ha of urea. A financial compensation is provided, suffi
cient to maintain the owner and his family during these three years. This 
system would allow the farer to raise at the stable 1.5 to 3.0 cattle per

hectare (zero grazing) and to generate an adequate and steady income from
 
year four. 
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The Pinue/Albizia/grase system would employ two men on a full-time basis 
per hectare while the E-ical us grass system would employ one man per 
hectare continuously. 7stimated I.R.R. for the pine/Albizia grase/cattle 
syotem varie from 16 to 21 percent and for the rass/cattlegucal 
system 13 to 14 percent, depending upon site oondtions. 
The silvipastoral component on private lands is at the recomendation and 
pilot stage only, no single organization exists to execute a large-scale 
osheme. Since 1974, some 300 ha have been planted in four sub-watersheds). 

Besides forest or silvipastoral systems, the Upper Solo project is also envisaging 
to .mprove the traditional homegardens where multi-storied and multipurpose vegetation
already prevails and forms from time iemorial a quite stable ecological system. This 
concept, still partly on the drawing board, would consist of rationalizing the production
of annual food ar.d cash crops, establishing in each garden a fruit tree section and a 
fuelwood species section and building a small pond for seasonal fish culture. The aim is 
to improve soil conservation practices ana the diet of the local population, to increase 
farm income through the sale of production surplus, to provide badly needed fire wood and 
therefore to prevent over-exploitation and illegal tree cuttings in the forest. 

Key factors: 

The pilot stage of the reforestation and silvipastural activities have pointed up 
the need for credit for cattle, and for credit for fodder crops in the Government fertilizer 
credit programze; for diversification and intensification of extension and education pro
grammes to ensure understanding on the part c the farers; for participation of the popu
lation at the planning stage, and by farmers in the improvements made by the project on 
their own land; and for some of -he support to be paid in cash, which has more incentive 
value 	 than food. 

This experience points to the key factors for the success of the programe in the
 
future: 

i) 	 to apply a well-defined multidisciplinary approach to comprehensive water
shed management with forestry as one of the many components; 

ii) 	 to create a single organization for planning and supervision of, and con
tinuing technical assistance to, watershed managernt programmes and, at 
the execution stage, to develop effective operational linkages between the 
various branches of the Government machinery to ensure the timely delivery 
of complementary inputs, particularly credit, fertilizers, extension and 
training; 

iii) 	 to secure the people's active partici-ation, from planaung to execution 
and management, so as to ensure a self-propelling development process in 
the local comunity.
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7. Indonesia - CogmnitY DeveloMent Programm in the State Forest of East and 
Central Java 

The forest area covering almost 2 million ha in East and Central Java is managedby the State Forest Corporation, Perum Perhutani. The forests are mainly planted with teakwhich covers some 845 000 ha. The area enjoys an extensive i~frastruoture. An importantfeature of the area is a population density of 570 pereons/kn , which puts some pressure onland and the forent areas. One of the aims of Perhutani is to improve the life of peoplein the vicinity of the forest in an effort to reduce demands on forest land. The familiesare close knit and there is significant social ranking u-sd a particular respect for elders.Whole family units assist in harvesting agricultural crop. Perhutani employs an extensivelabour force. The planned programe to improve comiity life is mainly directed at increased production through agrisilvicultural systems. The main system is 'tumpangsari'(taun.ya) combining food production and planting of forest trees, mainly teak. A furthersystem involves raising granss fodder under teak, with the fodder used for a zero grazingcattle fattening programe. Other projects involve the growing of red kaliandra(Calliandra calothyrous) fuelwood belts, to provide firewood for industry and
counities. 
Pilot projects in beekeeping and sericulture have also been introduced
 
recently.
 

The main objectives are firstly conservation of the forest resources and secondlyraising the standard of living of the local community by increasing food production fromforest land by using agrisilvicultural systems. This latter objective aims at having aannual programe of 50 000 ha of taunta plantation by 1978/79, as well as establishing
10 000 ha by other plantation methods. 

The main tree species is teak planted at 3 
x 1 m, and the silviculture of thistree is well known and techniques are well established. The 'taunga' system which is
restricted to comparatively fertile flat 
or gently sloping sites is also well established,
but improved agricultural crop varieties and fertilizers have increased yields threefold.
The fertilizer applications also appear to have increased teak growth rates. 

In 1973 Perhutani began investigating the productivity of elephant grass,
Pennisetum arpureum, under teak, mahogany and pine plantations in the forest area.Craeis being sold to farmers and no cattle are allowed to graze in the forest. 
The 

The Pennioetum fodder grass is productive for 4/1 years and can be out 10 11times per year if irrigated, giving up to 150 t wet grass/ha/yr and up to 75 trainfed. Average yields of 60 t/ha/yr are expected. 

All activities are controlled, organized and take place on state-owned forestland managed by Perhutani, which provides a number of inpute 

- loans for fertilizers or cattle,
 
- improved nonr-teak wooden housing in temporary (5 - 6 year) forest oampe 
 withthe houses being dismantled and given to labourers after 6 years,- social inputs including health facilities,
 
- training and extension for forest workers and farmers. 
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The participants in the schemes contribute their labour and in return enjoy in,
creased incomes from cropping and fodder and the payment of an incentive bonus after 2 years. 

Loans and extension allow the development of improved agriculturai methods. 

Perhutani puts in a range of inputs and the main benefits which accrue are
 
reduced plantation establishment costs, increased tree growth and security from squatter
 
activities.
 

Most of the projects are at early stages and achievements are slight at this stage. 
Some 5 0OO ha are under intensive taungya cultivation with application of fertilizers, 
superior seeds, etc., and a rapid rate of development is projected. For grass fodder 881 ha
 
were established by 1976 as were733 ha of rod kaliandra fuelwood. There is a waiting list 
of people eager to participate in these projects.
 

Key Factors:
 

- The main factor is land hunger which allows the extensive development of 'taungya' 
plantation systems. 

- The recognition by the forest authority of the need for good public and local 
relations, by the promotion of a number of projects which will benefit local 
commuit iee. 

- The forest estate has been established for a considerable period, and conse
quently forest mAnagement takes precedence over other factors. 

- Inputs and benefits require some quantificatio.a to determine the relative return 
on inputs to the comunity and forest agency. 

8. Kenya - The Shamba System 

The Wa Kikuya tribe, finding itself faced with land shortage, readily accepted
employment as licensed cultivators under the Forest Department's Shamba System, the first 
recording being in 1910. 

Since then the number of people employed under the system increased steadily and 
by 1975 was estimated to be 9 000. 

The Wa Kikuyu and some related tribes are industrious agricultural people having 
a considerable demand for land to cultivate. In 1966 the Forest Department considered that 
there remained some 4;0 OCO ha of existing forest reserves, mainly in the Kenya highlands, 
:.uitable for this sytem, and the soils are generally productive under agricultural crops. 

The main difference between the 'shamba' system and many 'taungya' systems is the 
considerable integration of the cultivators into the Forest Department. Under the 'ohamba' 
system as organized in the 1960o the resident workan agreed to work for the For,,t Depart
ment for nine months each year, to clear in hio own time the low value cut over indigenous 
bush cover from a specific area of land (0.4 - 0.8 ha) each year, to allow the Forest 
Department to plant trees in the cleared land (the shamba) after 1 montho, and to keap 
these trees wee-.d for 3 years. By tradition, the men carry out the iuitial clearing, but 
the subsequent 'shamba' cultivation is by women. 

The Forest Department g aranteed the resident workman nine months of work per 
year, supplied a house and land for shamba cultivation, assisted in folling large unnerchant
able trees during clearing, allowed the grouring of annual crops (maize, potatoes, beans, 
peas and other vegetables) and the pasturing of 15 sheep. The resident worker's duties
 
included nursery work, planting, weeding, pruning, house and road construc'tion. The pro
duoe from the participant's shamba was considered as part of his emolufents. An assessment 
made in the 1960s showed that depending on distance from areas of demand and the state of 
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the market, and after providing for his family needs, the surplus agricultural produce couldbe worth up to 2.8 times the annual minimu agricultural wage applicable in the area. Theapparunt savings to the Forest Department, by considering the 'shamba' as part of emoluments,were to some extent offset by the necessity to employ a labour force large enough to prepare
adequate areas of land for reforestation. The surplus 'shamba' produce made a significantcontribution to national food requirements. In 1962 and 1963 the maize marketed by this
I percent of the population contributed 6 - 10 percent of the total smallholder production
and it was estimated that potato production formed an even larger proportion of nationalproduction. In the mid-sixties, increased agricultural production from smallholdings,
created by splitting larger farms, reduced vegetable prices and had an adverse effect on the
 
income from the hohmba system.
 

In 1976 there was a radical change in the system. All the resident forest workers
 
are employed for a full year and have the status of civil service workers. If they wish to
cultivate crops they have to rent the land from the Forest Department. This virtual elimina
tion of the 'shamba' system has resulted in significantly increased direct establishuent
 
costs. It was estimated that of the 9 000 shamba workers, only 6 000 full-time workers were
required to meet the labour needs of the plantation programe. 

Key Factors: 

- Land hunger and the availability of industrious traditional shifting cultivators. 
- The facility with which shifting cultivation could be developed into the 'shambal

agrisilvicultural seytem and good fertile soils i.A forest areas. 
- The sharing of agricultural preparation and cultivation between men and women


permitted men to take up paid employment for nine months each year. 
- Increased government inputo of housing, social services and settled forest

villages have assisted in the continuation of the system. On the other hand,
the creation of settled comunities hea cre#ted problems of transport as the
 
distance between village and ohamba has increased.
 

9. Republic of Korea - Village Puelvood Plantation System 

The supply of fuelwood inthe Republic of Korea is inadequate to meet the demaa.ds of the
rural population, and leaves, grass and forest litter are collected for fuel. 
 Rice straw,

maize stalks and other agricultural residues are also consumed in large quantities. The

removal of forest litter has caused erosion and downaxtream flooding and also the lowering

of soil fertility, whilet the burning of agricultural residues deprived individual farmers

of a potential 
source of income and the country of valuable raw materials.
 

Recognizing the seriousness of the situation,the Covernment introduced a number

of measures in 1973 to strengthen the forest service, make the rural population aware of
 
their own predicament, enforce regulations forbidding disturbance of forest floors and

initiate a national reforestation scheme to create village fuelwood plantations through

village labour. 
A national survey was made to determine fuelvood requirements by location,

and establish priorities of action.
 

The village fuelvood plantations come under the Saemaul Movement, which was
initiated in 1971 as a nationwide oomprehensive self-help programe to improve living oon
ditions in the rural are,., to achieve greater decentralized economic growth and to slow 
the flow of rural people to the large metropolitan centres. 

At the village level, each village has a Saemaul Conmittee of about 15 elected
members who decide on needs and priorities and send requests to District and County Co
mittees. The executicn of forestry work is the responsibility of the Village Forestry

Association (VFA), part of the Saemaul Move.rent. 
 The VFA can call on technical guidance
from both foresters of the VrA Union and of the Office of Forestry. A government legal
require-cent affecting availability of private land is that all steep land has to be put

under forest cover and most private owners find it convenient to have such an afforestation

scheme taken over by the VFA or Government, who fully subsidize seedlings, fertilizers
 
and other materials.
 

http:demaa.ds
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The annual planting rate attained over 40 000 ha-in 1975. 

Key Pnotors: 

The main feature of this programe is the villager' ommitment to rural develop
ment and the ooemunity spirit directed towards improving standard" of living and quality of 
life which has led them to undertake, on a voluntary unpaid basis, a wide range of rural 
improvement activities, one of which is the establishment of fuelwood plantations. The 
creation of such plantations is an integral part of the overall Saemaul concept, and the 
villagers are comitted to forestry development through their Village Forestry Associations.
 

A further positive factor is the Government's awareness of the demand for fuel
wood, requiring urgent control of forest areas and increased development of plantations,

and the creation of a policy to upgrade forestry and actively to encourage and support the
 
establishment of fuelwood plantations. This policy, aided by strong and effective super
vision, assists in motivating the villagers' well-disciplined social structure implement

colunity forestry projrameo. Relevant legielation has been enacted.
 

Other important factors:
 

- Early returns from the plantation system, resulting from a species yielding
fuelwood and cash after the first year. 

- The existence of a reasonable infrastructure. 
- Strong government pressure for over 10 years for small private landowners to 

give up or afforest non-agricultural land. This has been accepted by landowners 
and there is little difficulty in securing such marginal hill land of low 
agricultural potential. 

- The technical knowledge of suitable species, site preparation, sound techniques,
together with ouch factors as efficient extension services, particularly through 
mass comunication media.
 

10. Nepal - Fodder Tree Sstem in an InteRrated Rural Development Project 

Some 60 percent of the population of Nepal lives in the hills, 30 percent in the 
Terai and 10 percent in the Himalayas. The national density average is 620/km of culti
vated land rising to 1 100/kn 2 in the hills. Estimated per caput GNP is US$90 - 100 and 
Nepal is classed as one of the least developed nations. 

Agricultural development strategy seeks to balance economic growth with income 
distribution and provide more equitable regional development. It proposes to correct 
declining agricultural productivity, and control spontaneous settlement in lowland forests 
by large numbers of marginal famere from the hills. 

As par of this strategy a pilot rural development project has been drairn up to 
develop part of the hill districts where 29 003 families (a total of 191 000 people) reside,

96 percent of whom farm lees than 1.0 ha, with holdings averaging about 0.3 ha. Only
4 percent of the population is landless. Present farm production in the area is only
capable of meeting family subsistence for two-thirds of every year, with the balance being
made up by wages from employment outside of the district. 

The full rural development project aims at intensive agricultural extension,
improving crop yields, farmer and staff training, livestock development, improving marketing,
improved land use and control of soil erosion, proveion of small warehouses and credit,
providing health centres and developing village water supplies, reforestation, providing 
tracks and bridges and improving cottage industries. 
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Forestry is part of a wide restructuring of the rural eoonoNy, which makes itpossible to reduce cropping and grazing pressures on land that should be regenerated or 
replanted to forest cover.
 

The forestry components of the project are:
 

- reafforestation for fuel and fodder on government land, 
- regeneration and protaction of forest areas,
 
- forest erosion control.
 

The total forestry programme covers some 8 600 ha over an initial five-year periodand all of the functions are interrelated. Fuel and fodder plantations total 2 100 ha, butof this 25 ha blocks of fodder plantation will be sited in each village Panchayat area.Some 6 000 ha of degraded forest would be regenerated by the provision of fencing and guards
whilst 470 ha of planting would be sited on bare erosion sites. 
The forestry programme is
to be preceded by a first year survey to determine precise areas for development. All of
the forestry progra-ime has a protective function, but apart from the areas designated forspecific local production, the protection forests are also expected to yield fuelwood and,more importantly, fodder. There is
a large livestock por'lation which, as has been already
noted, is highly prized by the village coemanities and, as a consequence, fodder ts 
a most
important forest product. 
 A buffalo will eat up to 7 metric tons of leaves which comprise
41 percent of its feed ina year, and a 
cow will eat up to 2.5 metric tons, comprising

27 percent of annual feed. 

In Nepal, local development programes are planned and implemented by institutions
set up under the Panchayat system which is a structurally integrated four-tier system of
administration. Legislation introducing the system was enacted in 1962 and the first eleotion of office bearers was held in 1963. 
 The four levels of this local government system are
elected Villa Panchayats, District Panchayats, Zonal Pancha.yats and the National Panchayat.The main aim of the system are to secure grass root level participation in local development
and welfare schemes, to make higher levels of government administration responsive to the
needs of the people, and to decentralize administration to utilize more fully local 
resources

of men and materials. 

To attempt to secure the required level of cooperation and coordination between
district Panchayats and technical ministries, they have been put into a secretariat ander
the control of Chief District Officer (CDO) for local development at district level. 
 The
CDO'e function will be to promote the smooth implementation of district developoent plans
and he is also responsible for law and order. 
When a plan has been approved, the individual
components are implemented under the direct supervision of the technical function aires ofthe concerned ministries, but under thi overall guidance of the CDO with the support andcooperation of the District Panchsyat. 

The Nepalese Government has recognized the need for cocmunity involvement inforestry. The recent 
1976 policy provides for the vesting of responsibility in the localcommunity for small woodland areas in agricultural zones together with rights to producefrom these areas. Forestry development will be carried out by the forest department withthe cooperation of District and Village Panohayats.
 

Key Factors:
 

As this analysis is based mainly on a pro-projeot appraisal, the identification 
of key factors must be conceptual rather than actual. 

- That forestry as part of an integrated rural development prograe could
oontribute to raising the standard of nutrition of the local comamnity

from below subsistence level.
 

- Realisation of the importance of forestry, to the extent of transferring
cultivated land to forestry by increasing agrioultural yields using improvedmethods on the remaining farmlands. 
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- The recognition that not only community production forests but local protection
forests should make some contribution tu local needs, provided the main protec
tion function is attained. 

- In an area of high livestock population, the established importance of the 
forests as a valuable source of fodder for supplementary feeding. 

- Directing rural development strategy, including that of forestry, through the 
Panohayat (local government) system so that both planning and implementation 
are discussed and approved at the village level. 

- The recognition thct technical weakness in the Panchayat at district level 
requires to be made good by Oovernment and exteri*l technical inputs and 
training. 

11. Nigyria - Farm Forestry 

The problems in three different locations which typified the differences in
 
ecological zonation, peoples and objectiveeof farm forestry were described in general. 
 The
 
term 'farm forestry' was used to mean the raising of forest and fruit trees in private and

comunity lands outside forest reserves. Such trees and wood were owned awd managed by the
 
farmer or comunity, with or without technical, financial or other &soietance from Govern
ment or non-governxent agencies but preferably with ouch assistance. 
Farm forestry could

be practised on farmlands, compounds and unused tracts of conmunity land. Forestry played
 
a further important role in rural development in Nigeria through many other programmes

within forest reserves ouch as taungya, shelterbelts, pulpwood and other plantations and

through traditional employment generating activities of cxDloitaticn and regeneration.
 

Three examples where farm forestry was started are cited:
 

a) Shelterbelt proect in Northern Nigeria -
 This is an area with urgent nied of
 
environmental improvement with a low annual rainfall averaging 700 
m. Earlier
 
attempts at establishing some form of shelterbelts had met with mixed success. 
Seedlings of fruit trees had been distributed free to all interested persons and 
organizations. By 1976 over 760 0OO seedlings had been planted. There was a
 
certain preference for fruit trees since they had dual advantages and were tradi
tionally protected in far-.lands by rural comuities.
 

b) Soil erosion control in Eastern Nigeria -
This is an area short of wood with a
 
serious erosion problem. The Forestry Services of the two states had been
 
establishin C forest plantations through agrisilvicultural rethods, whilst recently

seedlings of oitnly fruit trees had been produced and sold at reduced prices.
 

o) Rural forestri development project in Western Nigeria - Here, there is a high

demand for wdood both for domestic and for industrial parpoes. The State 
Forestry Service, in cooperation with the Federal Department of Forestry, was 
'nvolved in a crvpaign to encourage rural inhabitantu to grow Gmel-na arborea 
and tea,: for fu'.wood, timber, transmission poles and as raw material for a pulp
and pep.r ,'1. As in the shelterbolt project, seedlings were Kiven free of 
charge to for!~3rs. Within its first year of operations, 1976, about 700 ha had 
been planted and over 700 
OO0 tree seedlings had been diatributed. In this parti
cular area much initiative had comte from the local co=rmunities themselves, and
 
the Forest Department ccncontrated its efforts mainly on extension and public

information. The Ministry of Informtation had helped to disseminate inforation
 
on the project through television and radio.
 

It was noted that the availability of markets in nearby large urban areas and wood
 
requiring industries had creatcd particular conditions favourable to farm forestry. Although

the primry use of the wood product would be for the farmer himself, any excess to his own

needs could easily be sold outside the comnunity thereby providing an additional income.
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The need for cooperation between the various ministries involved was recocmendi I.Since this is a forectry project, the centre of activities would be the Forestry Service.

However, an resources would have to be developed 
within the comuiity, inputs by other 
government organizations would be necessary. The Forestry Service would heve an executive
role and a oordinating comittee of people representing other branches would be established 
to review periodically the progress made. 

12. Pilippines - Smaholder Tree Farmng 

In the late 1960a, in line with government policy and with government financial
 
support, the Paper Inductries Corporation of the Philippines (PICOP) launched a combined

agriculture and tree farming development plan, firstly to ensure a constant supply of raw
 
material for its pulp mill and secondly to improve the socio-economic position of farmers
 
on the periphery of its forest concessions and at the same time to strengthen its rels
tionahip with them. 
The farmers are generally squatters or poor emallholders who had
 
migrated to the Biolig region of eastern Kindanao from other parts of the Philippines some

time previously, and who were cultivating the land in an extensive fashion. 
Yany of them

had no title to the land, which wan classified as alienable and disposable by Government.
 
When such land has been surveyed by the Bureau of Land, it is open for settling and a

claim for legal title of 
.ptn 24 ha can be filed aftor 20 percent of the holding is culti
vated. The original land survey subdivided moot of these lands into 10 ha units.
 

Under the tree farming scheme a participating farmer devoted up to 80 percent of
his land to growing Albizia falcataria on an eight-year rotation. PICOP provided seedlings
(at cost) and technical anoiotance both for pulrwood production and for the agricultural
crope on the remaining 20 percent of its land. The development of the agricultural portion

of the farm was given full priority. In 1972 the Development Bank of the Philippines (DBP)

undertook the financing of credit-worthy farmgrs. Eligibility for a.loan required having

title to at least 10 ha of land.
 

This scheme was expanded in 1974, when the World Bank participated financially.

The conditions of entry to the scheme wererelaxed; the minimrm land holding was reduced to
5 ha; farmers with ten years' land occupancy who did not have title but who had applied for
 
a homestead lease becae eligible; and a grace period of seven years on loan interest and

capital repaynent wan allowed. The other conditions remained as before, with PICOP providing
technical assistance, a contractual agreement to buy the wood and eetting a minimum price.
The farms are sited within a 10C km radius of the pulpmill, which is considered the maximum

economic distance for transporting 
timber and for extending technical assistance.
 

The avtrag small-holding size is 10 ha, of which 2 ha are utilized for crops am
livestock and 8 ha for growing trees. 
The farm family clears and plants some 4 ha of
 
Albizia falcataria in each of the first two years. 
Albizia is chosen largely because it is

suited to the area, is easy to establish and maintain and the wood is suitable for pulping.
 

The general topography is gently undulatine and generally below 20) m elevation. 
Soils are typically rich clay learns of limestone origin. Sloping areas are considered 
marginal for bananas, coconuts or maize but are eminently suitable for Albizia planting.
 

As the land has been heavily logged, the bushcover is light and clearing is done

manually. With a rainfall of 4 830 mm planting can be carried out during most of the year

and lining out, staking and digging of planting holes should be done about one week aheadof planting. Spacing is 4 m x 4 m, i.e. 625 seedlings/ha. Seed is collected locally.
Seedlings are raised and transported to farm by PICOP who have iur-erieo of 5 millionplant capacity. The potted seedlings are planted and a 50 gm application of NPK fertilizer 
per seedling is applied. Replanting of failures is carried out as early possibleas after
planting. Albizia has rapid initial growth and a broad crown and a weeding regime of three 
spot weedings at one, three and seven months after planting and a blanket weeding at
eleven months is usua ly sufficient to allow establishment. A the species is free from 
pests and diseases and as fires are rare, no special precautions are necessary. 
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Although a possibility, thinning regimeq have not been intraduoed. Tho rotation 
is eight years and a total average yield of 240 ma/ha is repaily ettW.nrWle. Harvesting is 
by the farm family labour foroce supplemented by hired laboar jd u3iag oxen for extraotion. 
The Albitia regenerates profusely from coppice and unnecessary uckera are removed. 

The rate of planting varies with the size of farm. At an early eta" it wan 
envisaged that tree planting on a 10 La farm would Do at the rate of 1 ha per annum, but 
this is no longer considered practical. Sometimes a second application of fortilizer is 
given seven months after planting. 

Calculations made in 1974 indicated that a or 10 aa5 fairm should show a 
financial rate of return over 20 years of 25 percent and an tconomic rate of return 
of about 14 percent. 

It is fundamental to the scheme that the farmer shold have assured irippiy ofan 
agricultural produce before co~eroial tree planting. For thin purpose the extension ser
vice concentrates on the agricultu.'al development of the participant's farm in the first 
instance.
 

Loans are for 15 years and security is generally a mortgage on the farmlani. 
Interest charged is at the rate of 12 percent and a grace period of up tn sever. years .a
allowed before comencing repayment of interest or capital. It is possible to participate
in the scheme and enjoy the technical services without teking up a finanoial loan. 

Key Factors: 

- The smallholder secures tenure of his land, changing his status from landless 
to land owner. 

- A guaranteed ck'rket for the pulpwood at a guaranteed price; a period of 
monetary recession underlined the importance to the farmer of these guarantees. 

- A strong technical extension service which inter alia first enured that the 
farmer' s food situation was secure. 

- The species grown was well known. Albizia falcataria had been grown success
fully in the area for over 15 years and costs and yieldo had been thoroughly 
studied.
 

The provision of finance through loans proved not to be key factor. Thea 
facilities provided oy the Corporation proved sufficient to enable the bulk of the parti
c.ipating farmers to proceed with the scheme whilst only the wealthier farmer, with large 
areas took out loans. 

13. The Sahel - Forest/Cattle System 

The Sahelian zone is a loosely defined ares across Africa lying within the
100 - 600 an mean annual rainfall lirni-s. The limited rainfall, on particular sites, can 
produce and support only a limited biomase, so that .there is an ecological balance sensi
tive to biological or climatic stresses. The main domestic demand on the forest is for
 
fuelwood with a lesser demand for poles and iumber. For the bulk of .he inhabitants of the
region, wood is the sole source of energy for heating and coc&ing. Popilation growth ver 
the last 50 years taa meant ever-inoreasing demands on the forests. Some 15 nillion m are
currently out and used as fuel each year, constituting some 90 p.tcent of the total timber 
consumption of the Sahelian countries. 

Intensity ef demand for wood has increased around new urb&% concentrations. The 
areas in the vicinity of large towns have been largely atr-pped of tiees and such deforest.. 
tion is reaching serious levels. Other areas of extensive deforestation are those in the 
vicinity of wood-using industries such as drying and saoking fish. In some areas the fuel
wood shortage is so great that for pdrt of the year people are reduced to eating uncooked 
foods.
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Forest areas also meet a considerable demand for grazing, much of it uncontrolledand, in certain ocuntries, illegal. The lopping of trees for fodder is a common dry season 
practice. 

The problems of the Sahol are not torecent, they have been brought light periodically in the past and have led to measures, always localized in their application, to
alleviate periodic critical situations. Localized interventions, limited to certain sectors,
without any overall direction, have frequently given only temporary solutions, and on many
occasions have created new and worse problems.
 

History, population pressure and changing economic socil trends haveand impelledstock farmers to increase their herds and to grow crops while, of r.-eater consequence,arable farmers have been forced to increapb %he cultivated area and move the Sahelian
agricultural frontier further north. 
This has resulted in an even wider use of the land
in the Sahel without any appreciable improvement in soil productivity.
 

The disastrous effect of a series of dry years combined with the sharp unforeseenincrease in the prices of energy, cereals and modern agricultural inputs during the period1970 to 1975, were of ouch a scale that they radically disrupted an already changing economic and social life of the populat-on. 
 The drought reduced millet and sorghum productionby one-third and cattle herds by 30 percent. The however,drought, merely aggravated the
problems which had long been facing the Sa.elian countries.
 

Two projects have been started in the zone. 
One at N'Djemena in Chad which
 concerns the regeneration of degraded natural vegetation, and tne other in Senegal where
the objective is to stabilise sand-dunes to protect the 'Niajes', or inter.-dune area of the
valuable agricultural land. Both are at an early 3tags but initial reoultt are reported
as promising and the demonstration targets have beer achieved. 

Key Factors: 

- The need to consult and cooperate with the local people in oarryin, out 
forest programes for their benefit.
 

- The economic status of the cowmunity is such that their participation
is confined to part-time ezployment. 

- Where the ecological balance has been severely damaged, despite local 
forest needs, protection is paramount. 

14. Sudan - Acacia Seneial Gum and Tree Fallow System 

Gum arabic has been known item of tradea for over 2 000 years and records ofthe Sudan gum trade show sales increasing from 126 tons in 1825 to 52 000 tons in 1965

after which exports fell to 42 OCO tons in 1970. 

Gum was originally tapped from wild trees. Subsequently, in areas close to temporary villages or centres of population, the acacia trees were grown and later a system
of permanent villages with agriculture employing an Acacia senegal fallow was developed. With
recent increases in populat-on, the value of land for cultivation is so great that in
certain areas Acacia is forced (rut of the fallow, as there is insufficient tire for the
establishment of gum gardens. 
Apar-t from affecting gum production, the shortening of thetree crop fallow rotation adversely affects soil fertility and stability, and this can
affect food production and the peasant economy. Apart from its value in producing gum as 
a cash crop, Acacia plays an important function in many other facets of peasant life, for 
example: 

- thorny branches are used for fences or enclosures; 
- the trunks are used as house-building poles, or, with the branohes, provide

firewood or oharcoal; 
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-. the trees markedly increase soil fertility; 

- blocks of trees protect the soil from wind erosion;
 

- small shoots, in leaf or leafless, are a source of fodder for camels and goats;
 

- when in leaf, the trees provide dense shade for grazing animals; 

- the roots are utilized for rope making and for lining wells.
 

Other than land pressure, adverse factors affecting the tree crop are fire and
 
overgrazing. Fire reduces yields of gum and kills off established trees, whilst overgrazing
 
in the forms of browsing or pollarding has a similar effect but seldom causes tree death.
 

The peasant family averages an annual income from agriculture of SE 66 and some 
gum tapping is economically necessary io supplement this income. In 1966 the average return 
from gum would represent a 25 to 28 percent addition to this a&-:icultural income. 

The sole species is Acacia senegal and its silviculture is widely known and 
methods of regeneration, growing and utilization are well established. The generally 
accepted land requirement figure is 25 ha of which one quarter is for food production, one 
quarter under Acacia from 0 - 4 years, and one-half under productive Acacia from 5 - 12 
years old. Grazing among the trees is incorporated in the fallow cycle. The rotation should 
ideally be so arranged that a normal series of age classes is established in the Acacia 
fallow. Acacia regeneration needs to be supplemented by sowing of seed and a stocking of
 
600 treesha s desirable.
 

It is the policy of the Government to allow the gum trade to continue on the local 
basis that Las evolved and the main intervention in the last 60 years has been to regularize 
the system of sales to the benefit of the producer. Government can stimulate production 
under the 'Minimum Price Agreement' by stabilizing or raising prices when market conditions 
allow. This Agreement, which was introduced in 1962, is the formulation of the gum price 
structure. The Government reviews prices annually and fixes a minimum auction price to the 
producer and a minimum export price. 

In theory all land is owned by the Government, but in practice individuals have
 
acquired rights over land allotted to them and entitled to the income from such, irrespective
 
of whether they work it themselves or hire it out.
 

Key Factors:
 

- The main factor is the strong and continuous demand for gum arabic. The indus
try isbased on a single and well-known species, Acacia senegal. 

- With the development of settled agriculture in the Acacia areas, the species 
has been incorporated into an agricultural system suited to the ecology of the 
region in which, during the tree fallow period, not only is soil fertility 
replenished but production of gum is promoted. *The local community has shown 
considerable self-reliance in organizing gum collection and developing the 
agrisilvicultural system. 

- With increasing population and scarcity of water limiting the openirg-.up of new 
agricultural land, the ecological status of the agrisilvicultural system has 
become finely balanced. Any reduction in the period of fallow produces stress
 
in the system, with consequent reduction in gum production 6-id soil fertility.
 
The Government is now taking an active interest in both the gum production and
 
the agricultural system.
 

15. Tanzania - Village Afforestation, Dodoma District
 

Community forestry is part of the 'Ujamaa process', wherein the state wishes to
 
mobilize all resources towards the elimination of poverty, ignorance and disease. The
 

http:openirg-.up
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basic unit is the 'Ujama6m Villa&e' 
ance 	

and forest policy requires the encouragement and assistof forestry by local .ud village organizations. Dodoma District contains some 120villages 	 with some 500 families 	in each. The peopl are 	mainly farmers and per oaput income is T.sh. 34 - 45 per annum. There is an average per caput holding of five head ofcattle, and this creates considerable pressure for grazing land. Community 	 plantationscommenced 	 in 1967, but have been placed on 	a sounder planned basis since 1973. Fuel andother forest needs are taken from an over-diminishing natural savanna forest. 

The primary objective is to establish local woodlotes fcr fuel and poles for local
needs. 
 Other aims include tree planting for soil and water conservation, and to reclaim

depleted land.
 

A preliminary general soil survey 
was carried out. Some eight tree species areused including Cassia, Eucalyptus, Grevillea, and neem, 	 with eucalypto being the main woodlottrees. EUcalypte are grown on a ten-year rotation with an m.a.i. of 12 m /ha. Plants areraised in 	departmental nurseries in polythene pots. The seedlings are transportedvillages 	and villagers carry out planting and 
to

tending with technical advice from the ForestDepartment. 
Tending has proved a constraint in particular areas.
 

The project comes under the dual control of the District Commissioner or Party
District 	Secretary who is
a political appointee and the District Development Director who
is a civil servant. 
 All of the land is state owned. The Forest Department provides technioal advice, extension, nurseries and transport for plants. 
Villagers 	are trained-in forestry
pract!*ces 	but no financial incentives are paid. 
The forestry staff of one professional, twn
forertere 	and nineteen others is insufficient for the required progranme. 
The scheme also
involves the Ministries of Agriculture, Land and Education. 

The community provides labour and the Government provides land, technical servicesand extension. The main co.=Lnity benefits are: 

- fuel and poles, 
- increased agricultural production due to reduced erosion and from time savedby not havinZ to travel distances for fuelvood, 
- income 	 from sale of surplus products, 
- technical knowledge of forestry. 

Some 650 	 ha of plantations were established betweensents approxinately 40 percent 	
1972 and 1976, and this repreof targets. Some of the plantations are already producingand meeting needs. 
Some areas have been lost due to insufficient "ending, fire or grazing.
 

Key Factors: 

- Governmentls sustained commitment to raise the rural standard of living. 
- Need for integrated approach to land use to reduce the conflict between

agriculture and forestry. 
- The 'Ujamaa process' has replaced the traditional system with a new 'nontribal' approach, but the development of local forestry appears to requiregreater extension or incentives to encourage participation.
 
- The technical requirements for the local woodlots require to be moreclearly defined and the rimber of species is perhaps greater than necessary. 
- Comnity inputs and benefits 	have not been quantified so it is difficultto convince people that their labours will be adequately rewarded. Failedplots saint have an adverse effect on participation. 

16. 	 Thailand - Foreat Village System 

Destruction of forests by shifting cultivation is a serious 	problem in Thailand,particularly in the northern and northeastern regions. 	 The evolution of a Forest Village 
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System is an attempt to relate the work of forestry and public welfare, to promote rural 
development, reforestation and sound land-use. 

The objectives of the forest village scheme are: a) to attract landless people to 
establish themselves in forest villages, which offer improved facilities, a better standard
 
of life and greater stability than nomadic life; b) to encourage village people to establish 
'taungya plantations' to reforest areas of the forest estate which have been degraded by 
over-exploitation or shifting cultivation; c) to create, in so doing, opportunities for 
long-term forest employment.
 

A forest village comprises approximately 100 families and each family unit is 
allotted 1.6 ha per annum, for clearing and taungya cultivation for 3 years. The scheme and 
the village programme is supervised by an officer of the Forest Industries Organization (FIO). 
Other inputs by the Government include the land, tools, social services and infrastructure 
and a cash bonus of'up to US$ 155 per year for a good performance. Besides this cash bonus 
the forest villagers get some income, which may be up to USS 500 per year, for the agricultural 
crops they grow between the forest trees. The programme is assisted by an extension service. 

Progress with the forest village scheme, which conmenced in 1968, has been gradual, 
and at no time was it anticipated that there would be rapid development. Taking Mae Moh 
village as an example, involvement was gradual with 31 families joining during the first 
four years, 55 families in year five, and 14 families bringing the number up to the planned 
total of 100 in year six. During this development and settling-in stage it was not possible 
to meet the annual target of 160 ha of taungya plantation without hiring outside labour to 
make up area deficiencies. By 1973 the Forest Village System was achieving some 2 000 ha of 
taungya plantation per year which is well short of the possible rate of 32 000 ha/year, but 
is a useful beginning. 

In 1976 the whole reforestation programme of PIO had some 30 units and trees were 
planted on an area of 10 600 ha. There were 21 forest villages with 817 families and 4 325 
persons. PIO provided 11 permanent primary schools for 886 pupils. 

In 1977 35 units of reforestation were under FIO control. These units are expected 
to increase to 40 in.1978. The projection is that 5 units will be added every year up to 
1980. 

(One unit of the FIO reforestation programme is a working group for reforestation 
of 160 ha/yr over the whole area of the rotation of a specific species such as teak. The. 
whole area of a unit for teak would be set at 9 600 ha for a 60-year rotation, and for 
Parkia spp, at 4 800 ha for a 30-year rotation, etc.). 

Key Factors: 

- The absorption of shifting cultivators into permanent forest village communities 
by providing incentives which should improve their standard of living, at the 
same time providing cash incentives for the development of 'taungya plantations' 
with prospects for long-term employment in forestry. 

- The relating of forest village planning to Hill Tribe Welfare Studies which 
determine, in depth, the needs and possibilities of the local people. 

- Teak, the main species planted, is indigenous to Thailand and its silviculture 
is well defined.
 

- Adverse features include low income and periodic distributions of cash often 
causing financial hardship to participants, transport problems as taungya areas 
become more distant from the village, and the unsatisfied aspirations of the, 
participants to have a permanent farm area of their own. Attempts are being 
made to eliminate adverse factors through the establiahment of resettlement 
villages of 200 - 500 family units, provision of 2.4 ha leases for permanent 
farming and long-term loans to assist house construction costs and initial 
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iarming investments. These recommendations take care of the main adverse factorsnoted, but the provision of farmland creates some conflict between the farm andthe taungya plantation for the available cultivators'input.
 

17. Thailand - An Approach to Interated Watershed Management, Mae Sa 
The major problem in this catchment area is the steady and uncontrolled destruction
of the protective forest Mostcover. of the land belongs to the Crown, and although thereare lowland private agricultural areas, no private ownership is allowed in the uplandareas. The agricultural activities of the hill farmers, therefore, are technically illegal.Until 1975, hill tribesmen were not allowed to become Thai citizens and since the law waschanged in 1975 few have adopted citizenship. Their traditional agriculture includes noconcept of inputs to the land to improve conservation and long-term fertility; consequentlythey show little regard for the land they cultivate.
 

A project was set up in 1973 to carry out a pilot and demonstration programme of
integrated watershed management in the Mae Sa catchment area. 
The project covered several
fields, such as watershed management, horticulture
t conservation farming, road construction,
and maintenancet reforestation, fire control, rural sociology, plus many other secondary
activities.
 

The project carried out detailed surveys of natural and human resources, includingland capability classification, a forest inventory and socio-economic surveys. 
Each of
these surveys yielded important information but the socio-economic survey showed up a numberof factors including different tribal methods of agriculture, and the limitations and misuse
of resources. The Meo practising anare extensive and destructive type of clearing at around1 000 m elevation with upland rice as a subsistence crop and opium as a cash crop. Thaiclearing is usually much less intensive, and involves lighter forest and less thorough tree
felling. It was found that 30 percent of the Thais and 97 percent of the Meo are landlessin that they have no legal ownership of any land. 

Following lafid capability surveys, allocation of land is considered critical if theland-usc situation is to be improved, but in practice ina pilot scheme it
was found that
survey and allocations were 
a slow process to be carried out on a
funds large scale with limitedand manpower. The basic pilot land allocation was carried out in one village on thebasis of the requirements of the individual farmers, and was of the following order: 

i) 0.25 rai (0.04 ha) with less than 35 percent slope for household and garden;
ii) 1 rai (0.16 ha) irrigated or 2 rai (0.32 ha) rainfed or the combined equivalent on less then 35 percent slope for subsistence cropping; 
iii) 1 rai (0.16 ha) with less than 85 percent slope and proper soil andconservation measures eatablished for fruit and food tree crops;

iv) 3 rai (0.48 ha) with less than 85 percent slope as a share of communal
village woodlots managed under the supervision of the forest officer


and the village headman. 

It is proposed that a temporary land occupancy certificate be issued for five yearsand, upon satiqfactory performance
title will be 

over this period, a leasehold certificate or ownershipissued. Lease-rentals will be nominal and transfer will only 'e possible understrict conditions. 
To prevent the more undesirable activities of money-lenders,'leasest
will not be valid as mortgage securities. 
In the initial stages, Government will have toarrange low interest loan facilities to finance the participants during the establishmentphase. The villagers were kept fully informed of objectives of the land allocation schemeand their agreement to the scheme secured.was 

Key Factors: 

The project is at an early stage in developing integrated watershed management, butnonetheless sufficient information has been determined for work on a large scale to be 
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advanced. The project has an extensive list of proposals for larger scale operation in the 
immediate future of which perhaps the most important are those given below: 

- The development of sound technical and organizational institutions. 

- The carrying out of human and natural resource surveys as a basis for allocating 
areas to the oorrer land uses. 

- The allocation of land suitable for permanent agriculture to inhabitants of the 
area who are currently landless and practising shifting cultivation; the pro
vision of technical advice on land layout and permanent agricultural techniques. 

-Strict control of sale or transfer of leases or individual land allocations and 
prohibition of outsiders obtaining land and the development of land specula
tion.
 

Incentives such as compensation for labour inputs and fertilizers to encourage 
and assist farmers to establish conservation works on their lands.
 

The concept of land allocations requires inputs from the participant who should 
benefit from his ownership and status. The concept also attempts to build up 
community awareiiess, by having community woodlots and requiring inputs from the 
individual to certain community activities. 

- The setting up of an area or regional fire control system and organization. 

- The setting up of forestry working circles to provide for local demand. Such 
working circles would probably incorporate community village woodlots as 
permanent agriculture develops.
 

In plantation establishment the standards of post-planting maintenance should 
be improved.
 

The use of taungya plantations and forestry pasture systems should be developed. 
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Appendix 3 

OTHER FPE3T "PRODUCTS 

This appendix given examples of a range of speoies and products from many countries 
with some notes on their distribution, production and uses. It is arranged as below: 

I. FOOD 

A. Food direct 

1) Seeds and nuts
 

2) FTruits
 

3) Edible products froc palm 

4) Fuxgi 

5) Animal protein 

B. Fodder 

II. FVEST PRODtCTS RiOVIDM0 EIPLOYMENT OR CASH INCKE 

i) Bamboo
 

2) (a) Rosin and turpentine (naval stores)
 

(b) Resins and g¢s from broadleaved species
 

3) Tannin
 

4) Tasar silk
 

5) Gu arabio
 

6) Medicinal and other economic plants
 

7) Raw material for the manufaoture of handmade paper 

III. FORUST ROUJCTS WHICH INCREASE LAND PROWUCTlMTY BY CROP DIVERSIFICATION 

I) Honey and beeswax
 

2) A senexal
 

3) Thea oleosa
 

4) Others
 

Provious Page Ailan
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I. FOOD 

A. Food direct
 

i) Seeds and nuts
 

Anacardium oooidentale provides the popular cashew nut and is also a species often

introduced for windbreaks or firebreaks; it is 
an excellent source of nectar for beekeeping.
Berthlolettia excelsa, the source of the brazil nut which contains about 66 percent fat,

17 percent protein and 7 percent carbohydrates and vitamin B, originally from the Amazon

forests, can reach a height of 30 - 50 m, a diameter of 1
- 2 m and yield 250 - 500 kg of
nuts annually: the annual export of nuts from Brazil 30 000 - 40 000is tons. Macadamia
originally from Australia, yields up to 150 kg/ha/year of nuts. Castanea spp - the chestnut (C. sativa in Europe, C. crenata in Japan, C. mollissima in China and C. dentata in North
America) has had a very important role in the economies of several countries and particularly

in France and Italy where the annual yields are as hi h 
as 2 000 kg/ha and 3 000/kg/ha,

respectively. A large number of wild'chestnut trees (Castapsis spp) are found from India
through to Indochina. Wild hazels are used for food particularly in Asia (Corylus chinensis,

C. heterophylla). Pistaohia vera is grown extensively in 
some regions of North Africa and the

Near East for its nuts, and Ceratonia siliqua in semi-arid to sub-humid areas of North Africa
produces a fruit which contains 40  50 percent of sugar. Canarium spp in southeast Asia

and the Pacific region provides a nut which is eaten raw, cooked or salted. Edible pine
kernels are obtained from Pinus 2in, P. cembra, P. gerardiana and P. koraiensis. Araucariafrom Brazil, Chile, Australi-aand Papua New Guinea has several species which are highly

appreciated because of their edible seeds. 
Terminalia catappa and T. kaernbachii produce

important cash crops of the sea almond.
 

2) Fruits
 

One of the best known examples is the bread fruit tree, Artocarpus incisus, which
is planted for shnade and for fruit; other species such as A. intera, A. nobilis and A. attitis

provide edible fruit and seeds. 
The leaves are used for fuel and the branches and stms are
utilized for building and furniture. Another well-known source of edible fruit is the mangofamily, Mangifera indica being the most widely planted; besides the fruit, the young leaves

of M. zeylanica 
are eaten as green salad. Another widely cultivated tree yielding edible

fruit is P juliflora (algaroba, mesquite), originally from America but extensivly

introduced in Africa and Asia. 
At 4 years it gives substantial yields of algaroba beans

which are cereal substitutes. The beans or pods also provide animal feed. and the tree exudes
 
gum of commercial quality, while the flowers are a satisfactory source of honey. Good varie
ties of algaroba provide up to 50 tons of flour per heotare annually. Similar yields of

flour may be obtained from Ceratonia silicrua (carob or St. John's bread), another species

suitable for semi-arid zones (Shol-o Douglas, 1972 (0)). Other trees yielding edible fruit 
which are widely cultivated belong to the genera Garcinia, Diospyros, Dario and Zizyphus.
Some other widely distributed species which are well known for their fruit are Mammea afrioana,
Tamarindus indica, Balanites aegyptiaca, Cordyll pinnata, Parinari macrophylia, Parkia 
biglobosa and Butyrospermum paradoxum. Special nention should be made of Adansonia digitata,
known as the baobab; the fruit gives a pulp which can be powdered (cream of tartar) and mixed
with milk for children; the seeds (2 000 per kg) provide oil and the young leaves are eaten 
as salad or cooked. There are also tree species which provide gum for cooking, such as
 
Sterculia setigera and several Ficus spp.
 

3) Edible products from palms
 

A number of palm trees provide food and oil, among them Jessenia polycarpa and
Orbimnva mariana, originally from the Amazon basin. 
The buriti palm, Mauritia flexuosa,
and the oil palm (Elaeis guineensis) provide edible fruit" oil and shoots (hearts-ofpalm).
The sap of Borassus a 
 iopum is rich in sugar, palm wine may be produced from it, and the

fruit may also be eaten. Phoenix paludosa also produces edible palm heart and the great

palmetto-worm which is considered as a delicacy by some communities.
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Euterpe edulis is a Brazilian palm which produces palmito palm heart which may be 
exported. In 1975 exports from Brazil reached 7 012 223 kg at US $ I 294/ton, the internal 
market being three to four times the exports. The edible portion of the plant, the palmito
constitutes 50 percent of the stem, the rest of it being utilized for both poles and 
pulpwood. 

Sago palm (Metroxylon sagu, a. rumphii, !. salomonense) produces a starch extracted 
from the pith of the trunk.
 

With their quantities of decaying litter, forests support many fungi, some of 
them edible. There are also many tree species that harbour mycorrhizal fungi on their roots,

and, where there is a choice of the latter, it may be possible to introduce edible strains
 
onto nursery stock. Because of the fear of poisonous fungi, many people do not eat any

species, or limit their attention to one or two; the existence of a local tiadition of fungus

eating is necessary if any hopes are to be placed on this resource. Even where such a tradi
tion exists, fungi do not constitute a major food source in terms of calories or protein.

The greatest contribution they can make to a village economy is by providing an expensive

delicacy that can be marketed. Many species can be dried and thus require little outlay for
 
preservation and packing.
 

Some of the main mushrooms which are cultivated are Lentinus edodes in Japan,

Volvariella volvacea in China and the oak and black mushrooms in the Republic of Korea.
 
Since ancient times the Greeks and the Romans have cultivated Pholiota aererita on poplar.

In France most of the oak forests in the Massif Central are now oriented towards the produc
tion of Melanosporum truffles. The price of truffles is around US $80/kg and its cultiva
tion may produce higher returns than lumbering. In Italy another variety of truffle has
 
been successfully inoculated on the rootz cf Pinus strobus. The Japanese fungi, shiitake,
 
has been tried successfully in wood residues in Chile, the prospects of producing it with
 
residues of Nothofagus dombei being quite attractive since this fungi species multiplies

300 percent in a period of 5 years and the international price is US $14 per kg. Mushrooms
 
represent a very important source of income in the Republic of Korea, their cultivation
 
being promoted by the Village Forestry Associations. The 1977 exports, of pine mushrooms
 
amounted to about US $9 million and oak mushrooms to about US $6 million.
 

5) Animal protein
 

Traditionally rural communitieE have depended on forest lands as a source of
 
animal protein. A great variety of animals is still being consumed, ranging from insects,

reptiles, amphibians to fish, birds, and mammals. Unfortunately, conventional nutrition
 
and socio-economic surveys have often underestimated, or even ignored, the impact of wild
life on the day-to-day life of rural people. However, although accurate data have yet to
 
be obtained, it is clear from the indications of limited in-depth studies that wildlife and
 
fish constitute the principal sources of animal protein in many rural areas, particularly

those where there are constraints to domestic livestock husbandry. In Africa, surveys have
 
been carried out in Ghana and Nigeria which showed that as much as 70 percent of locally

produced meat may come from wild animals, particularly from some of the smaller types, such
 
as grassoutters (Thryonoys spp), hares (Lepus app), giant rat (Cricetomys gamlianus),
snails and insects. In South America the capybara, a giant rodent weighing between 40 and 
60 kg, has long been the object of intense exploitation. In Argentina they are hunted
 
everywhere for their meat and hides, while several ranches in Venezuela raise them
 
commercially. 

Equally, in Asia many rural communities utilize wild animals as food, but other 
products from wildlife do contribute to the development of local communities. A typical
example is the management of deer for the production of antlers. The average yield of 
antler is 2 kg per stag, which dried can be sold for US $200  250/kg. In Papua New
 
Guinea juvenile crocodiles are captured in the wild for rearing in village pens until they
 
attain optimum size for skinning.
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In order to set figures for a sustainable harvesting froo the various wildlife speoies
in an area, whether for food or other axuial products, an assessment of their populat-ons
must be made. This assessment met be of a dynamic nature that not only estimates popila'
tion series, but also the distribution of the species within the habitat. 
With ouch infor
mation it is then possible to set quotas for harveoting and select the Most appropriate

cethodo and t:meo for carrying it out.
 

The processing of wildlife for food meets with many constraints imposed by health and

veterinary regulations in some countries. 4hile harvestir of wildlife remains on a tradi
tional basis, there is usually no problem, but orce it becomes official, regulations and

restrictions deoi-ned to cater for domestic livestock can come into play and preclude the
adoption of traditional methods of neat preservation. With this in mind, the easiest proco
dure for the preservation of meat in tropical oituat-ono is an adaptation of the traditional
 
dryinC/Jmok.ing techniques.
 

Fish production in swamp or mangrove forests is an important protein source. 
Hanrrove

and swamp forests offer a moot valuable protective habitat :o fish. In the Tonleoap area,
Democratic Kampuchea, during the high flooding per-od, the fish population disperses in the
 
surrounding swamp forest which provides food for them to develop very rapidly. 
Fi::h produo
tion there wan oai to be 10 times more than the Atlantic fishing grounds (10 t/km"" 
as

compared to 1 t/On ). The mangrove serves mainly as an area in which many marine organisms
breed; for oxx pie, fish molluscs or cristacea which play an important part in the local
 
econo_-y and diet. !he mangrove forests in the Ganges delta and in the Indochineoe and

laloyeian peninsula are particularly rich in fish, nmooelo and ohrimpo, which give rise to a flourishing industry. Iterioration of the mgrove forest ecosystems means deteriora
tion of the foodweb wid breeding groundts fo marine organisms and this will cause a decrease 
in fish production. 

B. Fodder
 

The foliage or fruit of many tree species may be collected and used for animal fodder,
 
either raw or after simple processing.
 

Species for fodder production should meet the following requirements: 

- adaptabilty: the speoies should have the ability to establish and maintain itself
 
in the selected environment;
 

- alatability: a fodder species, be it a tree or a shrub, should be readily accepted
by animals. Palatability varies from one animal species to another and is influ
enced by the inter-relationship of plant, animal and environmental factors; 

- nutritive value: palatability influences feed intake, but some plants may be of 
low nutritional value even if their palatability is high. This means that besides
 
palatability and resultant feed intake, fodder plants should have high levels of

various nutrient components of which protein is considered to be the most important.

This nutrient is usually recorded an crude protein. Acacia arabica pods and leaves
 
contain 15 percent crude protei-. Leaves of some other species contain an much as
 
20 percent of crude protein (Al'lizxn lebbeck, Prosopis peccera);
 

- production and &,owth: production of substantial amounts of fodder in the earlyyears after planting is an important economic consideration. In the Near East and 
North Africa areas, this requirement was satisfactorily met by using fast-growing
and high-yieldi-g drought-resiotant genera ouch as Atriplox, Opuntia and Acacia; 

- resistanre to utilizat~on: fodder species can be grazed either directly or indirectly

(lopping, cut-and-carry method). The capacity of the species to recover quickly
by producing new buds from the browsed and cut stems is important;
 

- not harmful to animals when eaten: toxicity possibilities should be carefully

checked before trees are introduced to provide animal fodder. 
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II. FOREST PROIUCTS lHOVIDrXO fPLOY)Mf' OR CAMi INC E 

1) Bamboo
 

Several species of bamboo are widely cultivated in many countries, mainly in
 

southeast Asia. The various species have innumerable uses: shoots for human consumption,
 
fodder for horses, building material, furniture, fishing poles, pulpwood, fibre for paper
makinr,in addition to their role in windbreaks, riverbank stabilization and erosion control.
 

A valuable and expensive medicine, tabashee, is fowd in tho :ointo of several species,
 
Helocanna banbusoides being one. "'he most popular species .n cultivation axe Phyllostachyu 

edulis ard P. pubcscens. In temperate climates, Phyllostachus spp may yield arnually up to 
15 7ha itherean with tropical speciecs ouch as Dendrocala-ric, Bambusa and .elocanna, the 

yield is lower. Bamboo shoots, if canned and exported, provide a good source of income. 

A market for the canned shoots is readily available in America and 4estern EVrope where 

demand ic higher than supply. Properly fertilized and m.naeod, one hectare of banboo can 
yield annually from rGO kg - 1 ton of ohoots in addition to 2 or 3 tons of dry bamboo. 
Bamboo cultivation can bring a good annual income to farrero 3 or .4years after planting. 

2)(a) *.oon and turpentine (naval stores)
 

Pines (Pinuo spp) produce an exudate from the cambium region when they axe injured. 
This exudate is a complex mixture of terpenes and fatty acids and is known as crude gun. 
This gum can be refined to produce turpent'.ne and rosin which are important co~mericial 
products. Pine species vary in their yield of gum. important commercial species are 
P. elliottii, P. palustris, P. silvestrie ard P. merkusii, but zany other pine species are
 
used in specific areas. Yields must be found by experiment.
 

The refining of the crude gum is not difficult, but requires a certain mini=.Lr
 
quantity to make an installation economic. If refinine facilities are not available in a
 
country, marketing of the crude gum might be d.ifficult. The prices of rosin and turpentine
 
on the world market are oubet to considerable fluctuation and must be carefully taken into
 
account in considering the value of gum tappine. The industry has the advantage for develop
ing countries in that it is labour inte.sxve and requires a rinimum capital investment to
 
produce crude gu.-. The refining operation is not complex technically, but significant in

vestment is required to build a refirery of economic size.
 

(b) Rosins and Kurus from broadleaved species
 

Many broadleaved species, specially those from the .ropics, yield marketable resins
 
nd guns. Notable examples are the Acacia spp which yield gum arabic, Dipterocarpus app
 
which yield daar-type resins and Manilkara spp which yield balata.
 

An with the naval stores industry, colleotion of resins is labour intensive and
 
usually requires very little capital investment. Generally, resins are exported in their
 
crude form an collected, to be worked up in the larger centres of consumption. In some
 
oases, however, resins have traditione.1 local uses and this should always be encouraged,
 
since it reduces the need for imported industrial products.
 

3) Tannin 

'annins are complex polyphenolic substances found in the bark, wood and seeds of
 
certain trees. They are i ainly used Aor the preserving of leather but smaller quantities
 
are used for dying and in chemical industries. There are two broad types of tannins: the
 
hydrolysable tannins and the condensed tannins. Both are used for tannage. Tannins are
 
produced commeroially by extracting the soluble tannin iith water from the ground or chipped
 
wood or bark and then evaporating the water to produce the solid tannin or, in some oases,
 
a concentrated solution for direct industrial use.
 

http:mini=.Lr
http:turpent'.ne
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Some species which produce industrial tannins are 
the bark of acacia species,
specially Acacia mearnaii 
(black wattle), the fruit 
pods of Acacia nilotica, the bark of
 
various mangrove species (Rhizophora, Avicennia, etc.), bark of -- ak aOpp), 
chestnut
(Castanea app), and the woo0T laT vea o? rtan eucalypte (E. redunoa, E. exeerta), the
wood of quebracho (quebracho colorado), and the bark of certain 
pines, specialy Pinus
radiata. To be economic, at least 10 percent yield of tannin in the wood or bark is required;
the species listed give yieldi of 10- 30 percent of tannin. 

Where the tannin is required directly for use in tanning leather at the village level,

it is practical to harvest bark or wood and make an extract of tannin from the chipped

material. A tanning liquor of sufficient strength 
 is then prepared and used directly. Preparation of solid tanning extracts for the market is complex and technically difficult and
 
should not be attempted on a small scale.
 

4) Tasar silk
 

Most coImercial silk is produced by the domestically reared caterpillar larvae
 
Bm mori which rrist be fed exclusively on the leaves of white and 
black mulberry trees

{ opp- . ]owever, raw material comes increasingly from the so-called tasar silkworms
 

tfeed 
 on the leaves of a variety of trees of tropical, sub-tropical and temperate zones.Taaar silk, having uneven tad filaments which are coarser, stronger and shorter than the
normal cultivated silk, has been produced for centuries by upland and forest tribes.
 

Tasar silk culture is known as wild or forest sericulture, the silk being secreted

by several specics of the genus Antheraea (Saturniidae), 36 species and 40 forms being

recorded. A. mylitta is at present 
the only species exploited somercially in the tropics.

The temperate tasar insect is an interspecific hybrid, A. proylei; it produces the finest
 
tasar silk.
 

The tropical A. rglitta feeds primarily on Terminalia tomentosa, T. attune, Shores
robusta, but also on two dozen other species, including mauritiana, Terminalia 

t, Anogeinsus latifolia, Syzi ium cumini, Careva arborea, Lagerotroemia Darvifoliaand --ardwckia binata. .-he temperate hybrid A.pro7lei is mainly reared on oaks -

Qercus serrata, a. incana, S. dealbata 
and . hmalayaa. 

5) Cumarabic 

Of the many species of Acacia, only A. oenal and A. laeta secrete gum arabic, asubstance in which there has been an active-tr for over-2 WOyears. Gum arabio is used
in medicine, in textile and food industries and in the preparation of paints and printing
 
ink.
 

The g= is tapped during the dry season by cutting and peeling a piece of bark on thebrmches, 2 - 3 ca wide and 30 - 40 c= long; the gum leaks out three weeks later and a ballof 5 - 10 om in size is formed. The average number of balls per tree is 10 - 15, and theyield per tree is 100 - 200 grame, maximum production being obtained from trees between
and 15 Year, old. (Booth, 1966 (0); Ciffard, 1975 (O)). 

7 

6) Medicinal and other economic plants 

The health of a very large proportion of the population of developing countries 
said to be a., high as 84 percent in India and Pakistan - depends almost exclusively on
indigenous medicines, and there is a rapidly increasing global use of homeopathic drugs
that gives medicinal plants very Cood prospects for development. Careful survey and research
should be made of the plants existing in the forest, including the systematic study of their
clinical, pharmacological, toxicological, chemical and pharmacognistic aspects, in view of 
their comercial exploitation. 

In order to avoid the possible extermination of plant species by too thorough
collection of wild-gTowing speoimens, specially when the reproductive structures are 
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collected, it is convenient tot i) cultivate the plant in enclosures, setting aside areas 
in the forest where cultivation and eventual irrigation can be done profitably; ii) prcp.
gate the plant in its natural wild habitat, closing certain areas for collection; 
iii) induce the peasants to leave behind a remnant of the root system of the plant (as is
 
d'%ne with ipecacuanha in Brazil) and limit the size of plants which are har-ooted.
 

There are several thousand species of trees and shrubs which are of economic interest 
for pharmacological and broad chemical purposes. In India alone over 70 species have been 
identified and described (Kanny, 1973 (0)). Some of the rost appreciated mediciral plants

in the world market, which mauy be planted and cultivated are: Artemioia mant-r.a,

A. vulgaris, Colchicum lutem, Dipitalio rprea, A belladona, Crocus eativun (saffron),
Coriandrun sativunr, Cohelio acurdlnata (ipecacuanha, Foeniculum vulare (fen.el) and 
Zingiber officinale (ginger). 

Plants yielding dyes can also be of interest in cco.zinity forestry, ouch as the
 
indigo (Indigophera spp) which has a large export market and is beine :ncroasingly planted

in 2 Salvador. Spices may also be a source of income to the community; Cardamon, which
 
produces a spice with a vory large market is cultivatcd in Sri Lanka under forest canopy. 

7) Raw material for the manufacture of handmade paper 

A great shortage of paper for educational purposes exists in the rara1 areas of
 
many developing countries. At least part of this need could be 
met by the local co.-Cunities
 
thiemselves producing handieade papers which could be used for school exercise books and other 
writing purposes. 

Its manufacture requires a minium amount of chemicals, equipment ard skills for
 
developing a produotion of low grade papers. Because the whole operation would be .anual,

it would be labour-intensive, with no outside power source required.
 

The necessary fibrous raw materials could be supplied by local forests. Bark from
 
some woody plants such an Broussonetia papyrifera could be used while bamboo, palm leaves,
 
banana stalks, reed and grasses woild provide plentiful raw rmterial for the purpose.
 

In the Republic of Korea, villages produce handmade wallpaper made out of kudzu
 
gras, particularly for export. The revenues for 1977 were estimated to be US 3 27 million.
 

III. FOREST PROIUCTS :MICH InCREASE LAND PRODUCTIVITrY BY CROP DrVERSIFICATION 

1) Honey and beeswax (Crane, 1975 (o); Razafindrakoto, 1972 (0); Smith, 1960 (0)). 

The most universal non-fibre crop of tropical and subtropical forests is undoubtedly 
honeycomb, a convenient combination of honey, a valuable and much desired carbohydrate
food, and beemsax, an exportable cash crop. Beekeeping is an industry well suited to 
developing countries, requiring little capitalization and making virtually no demands on 
natural resources. It may be carried on in conjunction with subsistence or modern agri
culture at any convenient scale of operation. 

Beekeeping should not be considered as an isolated industry, but rather as an 
integral part of a forest management system which utilizes an otherwise wasted forest 
rsour O 

The total amount of honey and beeswax produced from a given area of land depends on 
(a) the nectar and pollen yield of plants in the area, (b) the foraging ability of the 
bees, (c) the number of bees, and (d) the weather, which determines how plant and bee
 
potential can be realized. Of this total production, the partition between the bees and 
the beekeeper depends on environment and management. In poor areas with no management the 
beekeeper harvests less than 5 percent of the total production; in good areas with modern 
management, 30 - 40 percent of the total production may be harvested. Uith a given bee, 
in a given environmental situation, the harvest production of bees can be dramatically
increased by the introduction of minor improvec-ents in the equipment and management skills 
of the beekeepers.
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With traditional, fixed combhives honey yields rarely exceed 7 kg/hive and the 
average is much less. 
The world average in honey production with modern framehives is 15 
20 kg, though ir some countries such as Australia, average yields of 200 kg/colony and even
 
as high as 350 kg are consistently reported. Recently several designs of "transitional"
 
hives have been developed for labour-intensive management which incorporate the moveable
 
comb advantages of the framehive without the complexity and cost of manufacture.
 

Experience to date indicates that honey yields with these hives can be almost as
 
high as yields with framehives, though handling cannot be easily mechanized. The ratio of.
 
beeswax to honey production in traditional hives is 1:15; it is much lower in framehives
 
using modern honey extraction methods.
 

There are several species and many ecotypes of bees which are presently 'kept' in
 
the tropics and subtropics. Bees are not domestic animals in the conventional sense in
 
that they cannot be kept in captivity. It is impossible for the beekeeper to prevent intro
duced bees from breeding with wild stock. The first stage in the development of beekeeping
 
programmes is therefore the introduction of improved equipment designs and the development

of management skills suitable for the indigenous bees. 
The gradual replacement of indi
genous stock with improved varieties to develop easier to manage strains may then be con
siderad. in areas where no indigenous honeybees exist, carefully selected improved stock
 
may be introduced.
 

A knowledge of the nectar and pollen source plants in the area is necessary before
 
initiating a beekeeping programme. Since the knowledge of melliferous plants of the tropical

and subtropical forests is at present limited 
the best source of information is usually the
 
local traditional beekeeper. Crane (1975 (0)1 has recently summarized the most important

150 honey-producing plants of the world. 
In Central and South America the most important
 
trees presently utilized are: 
 Roystonea spp, Piscidia piscipula, Gymnodium antigonoides

Haematoxylon campechianunm, and Citrus spp. In Africa Citia spp, Eucalyptus spp,

Brachystegia spp, Julbernardia spp and Acacia app are most important, while in Asia
 
Tilia spp and Nephelium litchi produce most of the marketed honey. There are many other
 
melliferous trees which have not been mentioned due to their more restricted distribution.
 

lhen planting multipurpose trees, it is possible to take into account bees in
 
several ways: a) Firstly, species or provenances which produce plentifully, high quality

nectar can be selected. Most eucalypts are good sources of honey if selected for the right

ecological zone. For instance, E. maidenii and E. paniculata are best in certain semi
arid zones while E. saligna and E. grandis yield small quantities of low quality honey under
 
the same conditions. Prosopis juliflora can be a good source of nectar in semi-arid zones.
 
b) Secondly, species which bloom at different times can be planted adjacently to extend the
 
honey production period. 
c) Thirdly, the beneficial effects of bees in pollinating fruit
 
and nut crops can be catered for by planning appropriate apiary sites in the plantations.
 

The capital outlay for beekeeping is very small with traditional hives made out of
 
straw, hollowed logs, tree bark, clay or reeds which require only the labour of the bee
keeper to construct. 
One man may manage up to 50 hives part-time with an investment of 
US $25 - 30 for protective clothing and a smoker and a:1 equivalent amount for honey con
tainers. Modern framehives may cost as much as US 425 - 40 per unit and may or may not be 
used with modern honey extracting equipment which could be shared amongst several bee
keepers in a village. Transitional hives vary in cost from US $5 - 15 depending on the
 
materials used and the skills locally available for manufacture. The early stages of a
 
beekeeping development programme should combine an intensification of traditional beekeeping

with the introduction of modern equipment and methods.
 

2) Acacia senegal 

This tree, as well as yielding gum arabic as discussed in ii (5), provides fodder,

fuelwood and poles, and tannin is obtained from the bark. It is,a nitrogen-fixing species

valuable in soil rehabilitation.
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3) Thea oleosa
 

This plant has a wide adaptation to varying climatic and ecological conditions pro
vided the site is below 330 parallel north, 800 m in altitude with a rainfall of 700 nam. 
It begins to yield after 4 - 5 years and thrives for 100 years. Each hectare of T. oleosa 
can yield annually 75 kg of oil and 225 kg of oilcake which serves as feed for pig raising. 
Refuse from pigs is a good fertilizer, increasing the yield of agricultural crops. Hundreds 
of thousands of hectares of T. oleosa are now planted in China. 

4) Others 

Among a wide range of species which have multipurpose uses and which have not been 
mentioned previously are the following: Argania spinosa from Morocco which provides fuel
wood, leaves suitable for fodder and a nut that yields edible oil. Leucaena leucocephala 
which is nitrogen-fixing and yields fuelwood, poles and fodder, and is also used for land 
boundaries in northern Thailand. Sesbania aculeata, which is a semi-annual legume and is 
nitrogen-fixing, provides green manure for land reclamation of both saline and alkaline 
areas; its seeds, leaves and branches are suitable for fodder; the seeds yield gum for
 
indust-'ial use;and it produces bast fibre for tcordage and first-grade shor-fibre pulp for 
paper and rayon manufacture. Sesbania prandiflora is nitrogen-fixing; it provides poles and 
is good for pulping; the bark produces tannin and the flowers are eaten as a vegetable.
Tamarindua indica is a good shade tree and provides construction wood as well as leaves and 
fruit for humaz consumption; the pulp of the fruit has several medicinal uses. 
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Appendix 4
 

NOTES ON TARTGYA PRACTICE AND SC1E
 
AGRICUJLTURAL CROPS AND TREM SPECIES GROWN
 

Teak (Tecton.a Krandis) is by far the moot popular tree species used in taungya and 
is planted as stumpa or seedlings. Gmelina arborea is also widely used. Apart from the 
growrth of tree crops for the production of timber and other traditional wood products, the 
tau.py:x nyotem may be used to raise cash crops such as cashew (Anacardium occidentals). This 
ep,,ieu :.:.,beer succesosf'lly introduced on poor sites in the savannas of southern Guinea, 
oc~n at a : .-inC of 2 x 4 m with maize, or someti-eo cotton, between the rows of trees. 
'7e cashe:: ino fruit production about the fiftn year; the average production in the Ivory 

. at the aWe of 15 years, which provides the farmers with a very rood return.
kha 


fhere is oome evidence that where tree crops are planted with agricultural crops, a 
wider espace-ent of the tree crops reduces mortality, increases the rate of growth and, at 
the same time, the presence of suitable agricultural species effectively reduces soll ex
poeure. In addition, the farmer obtains higher yielCn per unit of plantation. Closer tree 
espacement frequently reduces early tree growth beca ue of the increased competition, and 
necessitates earlier s-ivicultural tending. 

The agricultural crops which are grown in conjunction with the forest trees are 
generally chosen because of the agricultural and feeding habits of the cultivator. The 
most commonly cultivated are ba-ara (Pennimetum yones), barley (Hordeum vuii e), beans 

Phaseolus Opp, V a app), bhajee (Aaranthus opp), brinjal (Sol -m mela"ena, cabbage 
Brassica opp), castor (i icinus conr-xe), chilli peppers (Copsicr Opp), Coco yar. 
Colocaoia ant(quaruml, cotton epp),soep cucumber (Cucumis nativue), dasheen
 
Colocasia esculenta), dhal (Caa spp), ginger (Zinziber oficin;e, groundnut
 
Aracbis hy e), lady's fingers k(An llio vulneraria), linseed (Linum usitatisoiwim),


lucerne (.4edcago sativa), melon (Citrullus v - Cuc'rns es, millet (Pennietum app, 
Panicum app), mustard Brassica opp), oats (Avena oativa,-ochra-"i7{biscun esculentus),
 
papaya(arca py), pineapple (Ananas co;osu), potato (Solanum tubero ), pumpkin
 
(Cu'.sbita maxima), rye (Secale cereale), sesame (Seoamum indicum), sorrel (Hibiscus 
sabdariffa), soyabean (Glycin a , sweet potato' (Ipomoea batutas), tannia (.(-anthooma 
sagittifolium), tocmate L0cporotcon eoculentum), tumoric (Curcum---W. app), wheat 
(Trti cum "pp).
 

7here are several agricultural species which are controversial and are excluded in
 
plantations in some countries, ouch az bananas and plantairn (Musa app), cassava (Manihot
 
utiliesima), maize (Zea may), rice (Oraza sative), ougar cane-T9_ccharum officinariau., 
tobacco (Nicotina tabacun) and yam (Dioccorea app). L.imitation or exclusion of bananas and 
plantains is due to various reasons, iv.ong which are: to avoid human interference in the 
plantations (since the f-ri.era are reluctant to cut or abandon a plant wh-ch continues to 
produce foodstuff), to conserve so fertility, and to prevent young trees from being 
deformed. 11owever, at Yayunbe, Congo Brazzaville, bananas combined with Termtinalia nuperba 
ceedlin.Fe are exploited durinp, four or fivc years in state sylvo-bananiers, the spacing of 
the trees being 12 x 4 .-m with bananas in two or three intervening rows. Cassava is excluded 
in Dahomey and Ueanda because it exhausts the soil, it has a long life and it attaino a 
height of 2 - 3 m rapidly, thereby retdrdinC the development of the tree crop. The same 
reason, fast grow h, is Fiven for the exclusion of maize in Malawi, M4auritius and Senegal. 
However, maize has had no sig ifi-ant effect on the mortality of teak (from atumpo and 
seedlings) in plantations made in Gabari in Nigeria, but nay have an effect on height 
growth according to the type of planting stock used. Tobacco may be excluded because it 
has a deleterious effect on soil nutrients and because of its inability to provide adequate 
soil cover and therefore the liability of the land on which it is planted to erode.
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Hill rice is grown with tree crops particularly in Malaysia, Senegal, Assam and 
Kerala, the growth of trees being enhanced because rice suppresses the weeds. However,
in Sri Lanka it is felt that th6 returns from rice are so high that farmers are likely to 
exert their influence to convert the land to single use agriculture. Sugar cane is
generally excluded because it is a long-growing crop, because of fear of soil depletion and
 
because it casts a heavy shade. Nevertheless, where it has been cultivated with considerable
 
success in Assam, India and in Burma, the presence of the cane led.to increased height growth

of the tree seedlings.
 

In China intercropping is generally applied in forestry. 
There are examples of
 
agricultural crops being planted between rows of poplars, Cunninghamia lanceolata and

Pinus app (massoniana, taeda or elliottii) for a period of two years. 
 In some plantations,

particularly pine, tung oi- trees (e 
 es spp) are interplanted concurrently with the
 
agricultural crops; they yield oil from the fourth to the tenth year after which they are
 
felled leaving the pine as the final tree crop. Intercropping is not only regarded as a

tending operation to replace weeding bu also a multiple land-use practice for joint produc
tion of wood and food. Depending on soil quality, crops may be sweet potatoes, soyabeans,

peanuts, watermelons, or maize. In general, intercropping with legumes is preferred as it
 
enriches the soil, provides green manure and also feed for animals. Depending on crops and
 
on the management skill, intercropping may yield 1.4  4.0 tons of food per hectare. In
 
some places, it may yield 20 tons/ha of green leaves which are used as 
feed for animals

(pi.gs) or as manure. The effect on tree growth has been observed as very favourable. Sur
vival rate of Cunninghamia is 5 percent higher than that of non-interoropped plantations 
and plant height is 33 percent greater.
 

A further example of mixed cropping can be taken from the southern Pacific coast of

Colombia where Cordia alliodora and Cedrela odorata are planted on small landholdings con
currently with the traditional crops of plantain, maize and cocoa (Theobroma cacao).
 

Although mixed cropping may be contrary to the thought of many foresters, accustomed 
to the tidy and regular appearance of their plantations, this system is practiced not only
for traditional reasons, but bedause" it suits the environment, maintains soil fertility and 
combats erosion and leaching. There is also an economic justification, since more produc
tion may be achieved from mixtures of crops, thus making full use of the space available.
 
Good management is an important factor in intercropping with strict enforcement of any rules

that may be laid down. In cultivating and in harvesting the agricultural crops, and
particularly tubers, great care must be exercised in order not to damage the roots of the 
tree crop. If creeping species are used, against the general rule, the farmers should
 
provide bean-stakes or poles (in the case of yams) to prevent strangulation of the tree
 
seedlings. It is important to emphasize that growth and yield of the agricultural crops
are directly influenced by the spacing and density of the tree crop. Concommitant with
these two factors are the rate of growth and relative crown size of the tree species. 

The taungya system is a way to reduce the costs of forest plantations, and at the 
same time to contribute to solving social problems. In Campeche, Mexico, where Cedrela
mexicana, Swietenia macrohylla and Cordia ciricote were the main species planted, the net 
costs per hectare for planting and tending during 5 years, with 2 weedings per year, were 
reduced to as much as 27 percent (to US S 58.4) of the normal costs because of the revenues 
from the maize harvest. If mechanization is used, the costs drop to 18 percent
(to US $34.3/ha). 

-. 
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Appendix
 

SINPLE SAMILLTNG EQUIMi(D 

The equipment detailed below would be suitable for use at the comunity level. 
References have been made to this appendix on paces 36 and 54. 

1. 	 Horizontal Frame Saw. A single blade reciprocating saw trith a simple 
carriaCe with dogs. Coot is approximately US SIO 000 - 20 000. Power 
consumption is between 10 - 25 kw. This machine particularly lends 
itself to the conversion of larrm dianetor logo. It can, however, also 
be used for s-aller loge if few cuts are made (squares, flitches). 

2. 	Vertical Frane Saw. '.'his is the traditional oaw for Austrian conditions 
and is the one upon which the Austrian sawmilline industry was built. 
It is easy to raintain and suitable for logo up to 1.0 m diameter. It 
is slightly hiCher in coot and has approxirmately the saoe power consunp
tion as 1. 

3. 	 Scandinavian Rack Be-ch Circular Saut. This saw is very suitable for 
converting plantation-grown trees up to a diameter at breast height 
if approximately 35 cm. 

4. 	A new t-rpe of saw suitablc for small-scale operations is being developed 
at present. if tests prove successful this could supercede other types. 

All 	these saw types could be manufactured locally.
 

These types of mill require some sources of energy. lihile electric energy from the 
grd is available in most cities, it is not normally supplied to rural communities and 
fossil-based fuels, such as diesel oil, are often beyond the means of villagers. The 
solution would be the use of a forest product - wood waste. NIo possibilities, among 
others, present themselves: 

a) 	 a wood-based power plant, su-.h as a boiler and 'steam motor' supplying 
the sawmill and the village with electric energy. This would be a 
substantial investment; 

an old-fashioned 'locomobile' which is still manufactured in some countries, 
notably in Brazil, and which is relatively cheap but very uneconoco in 
its fuel consumption. 
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Appendix 6 

ANOT.ATED RL7ERENCES 

These eleoted references are divided into six group. 
with a reference letter for each as below 

0 - GENERAL
 

I - INSTITUTIONAL AND ORGANIZATIONAJ. ASPECTS
 

S - SYSTDES AND TkrHNIWUES 

E - EXPERIENCES WD C.SE STUDIES 

O - OUTrrPJT OF FCREST LANDS 

P - PROJECT AREA SURVEY AND PROJECT FOPXULATION 

PrevioU4 Page BlCxa'k
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ANOTATED R CES 

LIMUL (0) 

Adeyoju, S.K. Land tenure problems and tropical forestry development.

1976 Doo. FO: FI/76/5(b) submitted to the Comittee Forest
on Develoment 

in the Tropics, 4th 	Session, FAO, Rome.
 
Reviews principal components of land tenuro, individual rightA and group
ownershiv, traditional land use and factors changing the land-uve 

.,n, transfer and tanancy, non aericultui-l influences and
agricultural 'and use, private forest laud anc. "ocal rights of asage,
forest policy objectives, land-use oboectives ani supporting 
legislation. 

Carpenter, R.R. 	 A development approach for small farmers and the rural poor. RegionLl
1976 	 Consultation betweon FAO mmber nations aid international trade union 

organizations in Latin Amerioa.
 
ESH:TU/LA/76/6. FAO, Rome. 

Dabasi-Sohwent, L. 	 Economic aspects of shifting c, ltivation. Soils Bulletin (FAO),

1974 No. 24, 72-77.
 

FAL, 	 I 'agriculture nomads. Vol. 1 Congo belge et CMte d'Ivoire par
1956 G. Tondeur et B. Bergeror-Campagne. FAO Forestry Development Paper No. 9, 

Romb, 232 p. 

FAO 11anun6v agriculture in the Philippines by A.C. Conklin.

1957 FAO Forestry Development Paper No. 12, Rome, 210 p.
 

FAO 	 Shifting agriculture in tropical forests. In Report of the seoond
1970 
 session of the FAO Co~ittee on Forest Development in the Tropics. 

Rome, p. 12-25. 

PAO 	 Shifting cultivation in Latin America by R.F. Walters.
 
1971 PAO Forestry Development Paper No. 17, Rome, 305 p.
 

FAO ) oployment in forestry. FA0/S',E/TF 126, Rome, 27 p.1974(a) 	 Includes discussions, lectures and studies centred on social and economic
 
restraints in forestry development, technological oonetraints and
 
adaptations, forest labour, and the promotion of forest development

and rural economy in Asia and the Far East. Recovendations include
the use of an integrated approach to the employment of rural labour,
improvementa in administration and forestry techniques, increased 
research and data collection and the establishment of 'forest villages'. 

FAO 	 Sa.helian Zone. Survey of the problems. FAO/SWE/TF 117, Rome.
 
1974(b)
 

PAO Shifting Cultivation and Soil Conservation in Africa.

1974(c) 	 Papers presented at the FAO/SIDA/ARCN Regional Seminar on Shifting

Cultivation and Soil Conservation in Africa (Ibadan, Nigeria 2-21 
July 1973). Soils Bulletin (FAQ), No. 24, Rome, 248 p. 

FAO Report on the FAO/SIDA ueminar on forestry sooial relations for Englisb
1975 speaking countries in Africa and the Caribbean, held in Rome,

1-26 April 1974. PAO/SWE/TF 148, Rome, 184 p. 
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FAO 	 Forestry for Local Comunity Developwent. Comittee on Forestry. 
1976(a) 	 Secretariat Note. COFO 76/3, Rome, 6 p. 

The paper shows that a new dimension of forestry in necessary to 
contribute in stabilizing the natural foundations of food production 
and to "jverse the impoverishment of rural areas, the immediate 
objeotives being essentially the production of goods and services to 
cover the needs of the local population and the inputs coming 
primarily in the form of productive labour.
 

FAO Perspective Study on Agricultural Development in the Sahelian 
1976(b) Countries, 1975-1990. PS/SAH/76/FSP/1/E, rome. 

FAO Forestry for Local Commiunty Development in %sia and the Far East. 
1977(a) Secretariat Note. Asia-Pacific Forestry Commission. Tenth Session. 

Katmandu.
 
Examines the Increased needs for agricultural land, fuelwood and
 
timber, the regression of forests and the ecological deterioration.
 
The role of forestry for food production, in rural employment, in
 
counity development and in reestablishing the ecological balance is
 
discussed.
 

FAO 	 Report on the FAO/SIDA ibpert Consultation on Forestry for Ccw.inity
 
1977(b) 	 Development. 271 (SWE), Reme, 21 p. 

Contains the case studies presented by participants fr = 7 countries, 
the discussion of the Forestry Department's dook study and the 
recommendations for further action. 

Foabrooke, H.A. Socio-economic aspects of shifting cultivation. 
1974 Soils Bulletin (FAO), No. 24, p. '12-77. 

Gill, T. 
19 

Shifting agriculture: new aspects of an old problem. 
the first session of the FAO Committee on .orest Devel
?ropicc, Pme, p. 10-22. 

In 
op5e

Report of 
nt in the 

King, K.F.S. 
1975 

Putting the emphasis on tropical forestry. 
Unasylva (FAG), Vol. 27, 110, p. 30-35. 
Briefly reviews FAO policy in developing countries wit
development of wood as n ener' scourct, agriculture/forestry 
pulp and paper production and forest industry. 

h re
relations, 

gard to the 

Permanent Interstate Committee for Drough; Control in the Sahel.
 
1976 	 Final Report on the CILSS/UNSO/FAO Consultation on the role of forestry 

in a rehabilitation progra=e for the Sahel, Ouagadougou, 53 P. 
(Also in French). 
After a general review of the problem of desertization, the role of 
forestry and its implications for forestry institutions are examined. 
A plan af action Is proposed. 

Prate ilaurado, J. 	Problems of financing forestry development. Doo. ESR:TCIJ/73/10
 
1913 	 submitted to the FAO Se-ar on Agricultural Credit for Selected 

Countries in the Near East and )editerranean Basin, 6 p. 
Reviews the existtng experience of private reforestation activity 
through special credit schemes in various noiutries and the ponsibilities 
of forestry development as part of agricultural credit schemes for 
small farmers. 
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Sohmidt, D.R. 	 Anthropological and ecological considerations regarding the transition1973 	 of shifting cultivation in the tropics. African Soils, 18, 2, p. 59-68.
In the tropics, population pressure may force a transtion of thetraditional shifting cultivation system to another cultivation system.
Underst.wLing the ecological, economic and social 	aspects o: shifting
cultivation can help to avoid costly mistakes if the e~stem is to be
modified or even completely changed. This article attempts to 	summarizepertinent ecological and anthropological information on basictwo aspeots
of shifting cultivation, fallowing and burning, and outlines fields of
anthropological research which can contribute to the progressive
transition of shifting cultivators. 

Unesco 	 Expert Panel on Project No. 1: Ecological effects of increasing human1972 activities on tropical and oub-tropical forest ecosystemse in the
Prograxme on Han and the Diosphere (MAB) - Final Report. NAB Report
Seriec No. 3, Paris, 35 p. 

Unesco 	 Programme on Man and the Biosphere (NAB). International Working Group1974(a) on Project 1: Ecological effects of increasing human activities on 
tropical and sub-tropical forest ecosyoter-o - Final Report. AD Report
Series No. 16, Paris. 

Unesco 	 Progravie on Man ar d the iosphere (MAB). International Working Group1974(b) on Project 3: Impact of human activities a.d land-use practices on
grazing lands: savanna, grassland (from temperate to arid areas) -
Final Report. MAB Report Series No. 25, Paris, 97 p. 

Virone, L.E. A practical approach to rural development. The Agricultural Studios
1969 	 Centre. Borpo a Kozzano, 40 p.
 

The prerequisites for a rural development pilot project are set and the
role of the rural community, project personnel and outside experts and

advisers are discussed. 
Guidelines for the implementation of rural

development projects are providcd, including outlines fo'r cocmunity
 
survey and farm/family survey.
 

INSTITUTIONAL AND ORGAIZATIONAL ASPECTS (I) 

Buggel, H. 
 Basic problems of building up progressive co-operative forestry in

India. Beitrage
1973 zur Tropiuchen Landwiatschaft und Veterinarmedizin,
 
11, 3, 217-236.
 
A brief discussicn of Andian forestry and forest 
policy since independence, rural fuel end fodder problems, promotion of farm forestry and 
tree 
planting outside the forest by the Forest Service, the 
u.-e of the
 
taungya system and the potential role of village cormnities in improv
ing forest productivity. A model 
for voluntary cooperation is
 
proposed.
 

FAO 	 Manual do Ertension by F. Sanchez Narvaez. FO:SF/ECU 18. Informs
1970 t6onico 2, Quito, 115 p. 

Manual for forest engineers and agricultural technicians engaged in
teaching of extension work. Reviews the objectives and methods of

agricultural asd forestry extension work; the requirements for

effectively working 	extension joeronnel; principal aspects of rural
sooiology, social 
psychology and communication; organizational pattern

of a forestry extension and inforration unit.
 



- 107 -

FAO Agrioultural extension, a reference manual by A. H. Maunder, Rome, 2-0 p. 
1973 Ertension manual providing a definition of extesion and analysing 

extension programes and teaching as wel: as extension administration 
and operation. :ncludes a comprehensive bibliography.
 

FAO 	 Conference on modarnization of the publio administration in the forestry 
1975(a) 	 seator in Latin Amerioa. Eight docrum.nts oomprising the programe 

(FOKAFP/LA/75/11 nd seven workln. papers (FO:N /LA/75/2 - 8). The 
rapers in order of serial numbore are: 
Principles and strategy of adrministrctive reform by developmenw functions 
by D. A. Ferrari. 
The role of public administration in socio-economic development by 
J. Sargent.
 
Eoonomic incentives in forestry in Lati.a America by 1. X. Bombin.
 
Humcn factors in the rationalization and study of the efficiency of
 
organizations by R. 	Gouin and J.C. Waller. 
Principles, approaches and mcthode for administrative analysis in
 
public forest administrations by X. Paveri.
 
Planning and use of C + K (organidtion and methods) services in public
 
forest admi-nistrations by X.E. Ankerstam.
 
Forest administration in developing countries by 1. Velaey., Rome, 113 p.
 

FAO 	 Seminar on forestry social relations for FWgliuh-opeaking countrieb
 
1975(b) 	 in Afiica and the Caribbean. FAO/SE/7F 148, Rome, 184 p. 

Manual reviewing the basic nopecto of social relations an related to 
forestry development, communication theory and organizational behaviour, 
practical comnunication and its role in national and rural development,
 
social relation problems in forestry developont.
 

FAO Training for agriculture and rural development. FAO Econotist and 
1976 Soci.-1 Development Series No. 2, Rome, 1.4 p. 

A collection of 17 articles and case studies covering training of rural 
workers and farmers; rural leaderahn and population education for 
rural development; &Ymonstration methodo and practical training; use of 
television and othar m.ass media.; teaching requi.ementi. for extension 
personnel and curric.ulum changeo; organization and coordination of 
research, training and extension work. In'ludes a bibliography of 
recent F4O, Unesco and ILO publications on agricultural education and 
training. 

Hedoretrbo, T. 	 Iesarrollo del novimiento cooperative forestal. Documento de trabajo
 
1977 	 No. 20, 23 p. LIDP/FAO GUA/72/C06, Guatemala.
 

Describes the development of forest cooperctives in Guatemala, their
 
major ob3ectiveo, activities and organizational pattern; the relation
 
between cooperatives at regiorml and national level; and the legislative
 
and institutional framework.
 

SYSTEMS AND TECHNIQUES (S) 

Bene, J.G., Beall, H.W. & CtS, A. Trees, food and people: land management in the tropics. 
1977 Ottawa, International Development Centre, 52 p. 



1976 
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Douvlas, J.S. 

Dabor, E.E. 
1974 


FAO 
1956 

FAO 
1957 

FAO 

1958
 

FAO 
1959 

FAO 
1974 

FAO 

1977(a) 

PAO 

1M77(b) 


FAO 

1977(o) 

& Hart, R.A. Forest farming. London, Robinson L. Watkins Books Ltd.

Discusses the role of foreois and tree crops in farming and offers

detailed advice and information on various economic species, the use
of their products for food and raw mterials, planting techniques andsuggestions and guidance for the layjout r.nd operation of schemes of
forest fzrming. kEicourageu the adoption of multiple-usage methods
and the integration of forestry with farming to form one pattern of 
agrisilviculture, %vhereverthis may be appropriate.
 

Sooic-economic aspects of taungya (agrisilviculture) in relation to
traditional shifting cultivation in tropical developing countries. 
Soils Bulletin (FAO) No. 24, p. 191-202. 

Tree planting practices in tropical Africa. FAQ Forestry Development
Paper No. 8, Rome. 

Tree planting practices in tropical Asia. FAO Forestry Develolment 
Paper Yo. 11, Rome. 

Choice of tree species. wAO Forestry Development Paper No. 13, Rome.
 

Tree planting practices in temperate Asia, Birma - India - Pakistan. 
FAO Forestry Development Paper No. 14. 

Tree planting practices in African savannas. FAO Forestry Development
Paper No. 19. 

Guidelines for Watershed Kanagement. Protection of Cultivated slopes;

terracing steep slopes in humid regions by T.C. Sheng. FAQ Conservation
 
Guide 1, Rome, p. 147-171. 

Guidelines for watershed management. FAO Conservation Guide No. 1,
 
Rome, 293 p.

Contents: Land olissification for watershed management; the
 
watershed approach for development project formulation; environmental
 
impact analysis and forestry activities; evaluating results of integrated

conservation projeots; application of remote sensing to watershed
 
management; evaluation of erosion conditions and trends; methods of
 
soil erosion monitoring for improved watershed management in Tanzania;

predicting soil losses due to oheet and rill erosion; procedures for
determining rates of land damage, land depreciation and volume of

sediment produced by glally erosion; use of runoff plots to evaluate
soil loss; protection of cultivated slopes - terracing steep slopes in
humid regions; gully control structures and systems; logging and the 
environment, with particular reference to soil and straeam protection
in tropical rainforest cituationa; reducing erosional impacts of roads;

watershed organizations and sooio-economic factors; forest management

to minimize landslide risk; wattling and staking.
 

Hydrolog.cal techniques for upstream conservation. FAQ Conservation 
Guide No. 2, Rome, 134 p.
Contents: Managing forests for water supplies a.d resource conserve,
tion; erosion hazard classifi oation and inventory techniques in
mountainous areas; sampling streams for suspended sediment, with
reference to tropical rainforest observations; reservoir sedimentatior 
survey methods; some simple techniques for reconnaissance work in
watershed management; hydrology for soil and water conservation in the
coastal regions of North Africa; methods of estimating evaporation and 
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evapotranspiration; water quality studies on experimental catohments 

and an ecosystem balance sheet; wastewater disposal in forests; 

applioation of an inexpensive double ring infiltrometer; anow measure

ment; torrent control in the mountains with reference to the tropics. 

FAO Conservation Guide No. 3,
FAO 	 Conservation in arid and semi-arid zones. 


1977(d) 	 Rome, 125 p. 
Contents: Can desertisation be halted?; shelterbelts - functions and 

uses; arid zone examples of shelterbolt establishment and management; 

management and regeneration of degraded catchments and eroded pastoral 

land with particular reference to range reseeding; harvesting surface 

runoff and ephemeral etreanflow in arid zones; vegetation manageMont 
guidelines for increasing water yields in a semi-arid region: an 

Arizona case study; a review of some dune afforestation procedures; 
simple visual methods for identification of critical watersheds; 
restoration and protection of degraded slopes. 

Forest plantations for rehabilitating eroded lands by D. A. HaroharikFAO 

In press and S. H. Kunkle. FAO Conservation Guide 4, Rose.
 

Haufs, H.R. The Sunchon method. A method to demonstrate quick ard attractive 
1973 fuel and wood production in forest lands with huavy erosion hazards 

in the Doniin Gang Watershed. FAU FO/ROY/67/523. Project report 2, 
Seoul, 54 p. 

King, K.F.S. 	 Agrisilviculture ('he Taungya system). Bulletin No. 1, Department of
 
1968 	 Forestry - University of Ibadan, 109 p. 

A survey of the experience of a number of tropical countries in the 
field of agrisilviculture, by means of a questionnaire; the analysis 
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