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FOREWORD

Por centuries, individuals and communities nave been able to live in harmony with
their environment, but during the past decades the rapid growth of populations and the
higher expectations which have been genorated throughout the world have led to an
increase in the use of forests to such an extent that forestu in mny places have become
degraded if they have not been razed to the ground, Moreover, the forest dweller's
life has, in mny places, bovome one of oisery. Industrial erploitation, while
somotines contributing to ratiomal and regiomal economios, has not benefited the rurl
poor and hae often eve: led to the impoverishment of agricultural soile that cre
dependent or tho protective value of tho foreste.

Porestry for Local Community Developzent is > new peoplo-oriented policy adopted
by FAO, the objective of which is to raise the standard of living of the rural dweller,
to involve him in tho decision mking proce~ses which affect his vory oxistence and to
transform hiz into a dynamic citizen capadble of contributing to a larg-: range of
activities than he was used to and of which ho will be tho direct beneficiary. Forestry
for Local Comrunity Developzent is therofore about the rural people and for the rural
people. Ite ultimte objective is not physical but humn, The physical goals which
will be sot are really meins towards achieving the objective of vnhancing the lives of
humn beings. And one of the vehicles which we advocate in order to assist in the
achievement of theno ob,ectives is forestry,

The first phase of foroulating this policy has been completed with the publication
of this document, which descridbes the rural dependence on wood, the m jor constraints
which can be encountered when initiating prograzmes, and suggests possible solutions
and specific forcstry practices which can benafit the rural poor.

Forentry for Local Comrunity Development is in many respects a new departure in
forest mnagement and forest utilization, It is my sincere hope that this document
will assist those who wish to tread tnie new path, which we believe will lead to the
improvement of the quality of life of the rural poor.

x.POSO Klng
Assistant Director-General
ard
Head of the Forestry Department
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INTRODUCTION

This study forms one part of a programme directed towards increasing the contribu=
tion forestry makes towards alleviating the oonditions 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 assooiated pro-
blems and possibilities, and to identify the polioies, 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 eituation
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 indusiry level to
generate income, to the activities of forest dwelling communities, It excludes large-scale
industrial forestiry and any other form of forestry which contributes to community develop-
ment solely through employment and wages, but it does include activities of forest industry
enterprises anc 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 develoupient, it does embrace most of the ways in which forestry and the goods and ser-
vices of forestry 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 inatance 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 commnicate 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 4f develop-
ing countries with actual experience in such forestry activities. :

This process was initiated by setting up a small Advisory Panel on Forestry for Lozal
Commuaity Development. At its first meeting in October, 1976, the Panel decided to proceed
by zommissioning 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, che lessons
of the additional experience of the countries represented at the meeting were added, and the
enalysis was revised in the light of this wider knowledge. The study was then rewritten to



incorporate theme revisions and additions and the coazents received i1n response to the cir-
culating draft for comment both inside and outside FAO.

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

- The nature and extent of forestry at the compunty level, and of tle problems
and posoibilities that arice.

- Policies, rogrammes ara other requisitas necessary for successfully ceveloping
forestry activities for the benefit of rural corpunities.,

- Technical considerations %o Yo taken i1nto account in ioplumenting community
forestry activities.

As forestry at the communmity ievel is an 1ntegral part of rural development, =uch
of what has to Le done to advance eich foresiry activities 18 comon to what Lag to be
done :n the pursuit of rural developnent as a whole. In order to mamintain a forestry focus,
only those technical aspects specific to forestry o:tivities are dealt with in any detail
in the document — others are referred to only in passing. However, Appendix 1 contains a
118t of the more i1mportant steps that need to te undertaken 1 order to analyze the situa-
tion of the comumity in which a forestry compone..t is to be i1nserted or strongthened.

To provide a complete account of how to rdentify, di31gn and i1mplement comunity
fo..csry projects 1t would also be necessary to extend the coverage and provide rore deta:!
on soa of the rorestry-related components. in particular, a total listing of all possidble
forest-based activities that might contribute to developrent at the houoehold or corrunity
level would be much .ore extensive than 'hat contained 1n Appendix V. In addition, much
more information on techniques, costs, marketing, etc., would be nceded for each. Similar
considerations apply to the range of posoible species that might te grown. In recognition
of this, the Expert Consultation recommended that geparcte compendia cf informatiyn te
compiled for each of these two arecas. Coverago in the prevent study 18 therefore selective,
confined to a representative 1ist of some of the more important species, products and pro-
cesees,

The study has had the benefit of input from a large number of people. In particular
the contribution 18 gratefully acknowledged of the expurts who were mombers of <‘lLe Advisory
Panel on Forestry for Lccal Community Development, Thoy provided much of the case material
which constituted the core of the ¢xperience on which the study wan based. In addition,
through the discusoions at the meetings of the Panel, they provided a vital input to he
analysic and intcrpretation of the cxperience. The expert mebers of the Panel were the
follow.ng:

Hr. Zerai AHAYA

Former General Manager

Forestry A4 Wildlife Dovelopment
Authority

Addis Ababa, Tthiopia

Mr. E. M, MN2AVA

Acting Darector of Forestry

Ministry of Natural Resources
and Tourisn

Dar-es-Salaam, Tanzania

Mr. Marc MUROJEANNI Ricordj
Direocor-General

Serviocio Forestal y de Faune
Ministerio de Agricultura
Lima, Peru

Hr. A, SAMPER Cnecco

Presidente

Corporaciua Nacional de Investigacién
y Fomorto Forestal

Bogotd, Colombia

Dr. D. E. IYAKABO Mr. B. SIVARAMAN

Direotor .
Agricultural Scierces Research g::z:;nz;:nz;n?ngf?nt"
Department

National Scicnoces and Yechnology New Delhi, India

- Development Agency
Tbadan, Nigeria


http:SIVARA.AN
http:follow.ng

Ir. J. lI. LOFEZ Parodi : Iir. SOEKIMAN Atmosoedarjo
Director Zona Agraria President
Iquitos, Peru Perum Perhutani

Jakarta, Indonesia.

Acknowledgement is equally extended to the experts from 15 countries and several
institutions who constituted the final review body at the Ixpert 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. 'fhe study was prepared by
T.G. Allen, J.E.M. Arnold, L.S. Botero, K.F.S. King, E. Pelinck, F. Schmithlisen, Tran Van
Nao and R.L. Yillan of the Iorestry Department of FAO, and P, Stewa. >t of the (,ommonwealth )
Forestry Institute in Oxford. '



PART I
THE NXTUSE AND EXTENT OF THE PROBLEY,

INTRODUCTION

During the past thirty years there has bcen considerable activity in the field of
economic development. A great amount of money has been spent by governments and by inter-
national and bilateral agencies in the pursuit of economic growth. The i1nternational
agencies have “cen expanded, the number of staff made available to thexn has grown almost
exponentially, and the developing countrioes have been sub jected to a plathora of missions
of experts, of onckindor arother, all devoted to anototing them 1c dovelop their ¢conomiea.

And yet the degrec of developement in nany countrico of the Third Jorld remains
alarmingly low. There 10 oti1ll much poverty; there 10 otill much underemployment and un-
employzont; there 10 otill much malnutrition., In general the conditione of the poor, both
in the urban and rural areas, hcve worsened. Hhere there hags boen some economic growth, 1t
has occurred in an inequitable ranner. 1he gap tetween rich and poor in many developing
countrico has i1ncreased, ae 1t hao between the ueveloped ard developing economies.

The lot of the rural poor is perhaps oore oevere, more pernicious, more hopeleos,
given current policies and prograwmen, than that of the urbdan dweller. %he problems of
towns arc concentrated and acute, and are conetantly vis.ble to town-based politiciane and
adninistrators. Apparent gsolutions are available ‘of{ the pog' 1n ‘hLe form of factories,
hospitals, schools, and o on. large sums of r~oney can be invected 1n a srall arca, easily
accespible for inspection and control. By contrast, the prodblerms of the coun‘ryside are
di “fuse and chronic, and are often visible only to tho eye of an expert. %o reredy the
s.tuatior in the rural arcas often neceseitates the spreading of i1nvestment over large areas.
Thio creates difficulties i1n the conception, executior and evaluat:or, of programes. There
io moreover an 'overflow mechaniem' wnich enoures that excesgive migery 10 iranoferred from
country to town by migration. Covernments therefore tend to invest mainly in urban develop-
Tment.

Tho roots of the problem of rural poverty are, in general, population growth and
rising cxpectationo. 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 %o
satioefy perceived demands. lowever, 1n comparatively recent ycars, most countrice have
undorgone a period of rapid population Fgro4th, making it imposoible to maintain oufficient
production by traditional methods from the available land area. At the same time the spread
of information hae led couniry dwellers to increcase their demands and to want the benefiteo
that they now know are enjoyed by many i1n the towns.

In thickly populated reg:ons, nany,rural peoples have sacrificed their forcote,
since wood is less indispeneable than food (though in the long run the absence of woodlande
zay depress farm output). This has often led to erosion, where agricultural crops have been
pioHed on to unsuitable land. Terporary relief from food shortages has thus been bought
by coneuning the biological capital of trees and 80il, leaving a emaller capital for future
production of all Kands.

At tho opposite extreme, stand the oparde human commnities of dense trop:cal forests.
Their populations have in many cases declined because of imported digeases; and their tradi-
tional methods of production by hunting and gathering or by shifting cultivation are con-
straiced by the activities of neighbouring eocieties and by the oshrinkage of the forest area.
They inhabit regions of mageive biological capital without benefiting fully froc 1te product,
New oystems of forest management are reeded i1f these comrunitics are tc develop.



-5

Between these extremes there are many intermedisato casee. Particulariy important is
that c¢f the more arid lands which are given over aainly ‘o grazing. Here the rural popule-
tion has often remained relativsly constant at a low leve!l, tut animal numbers have in-
creased to satiefy the growing demand of neighluring \owno. Natural forests have been
reduced tc pitiful relice by u cimbination of grazing, fire and overexploitation. The
biological capitrl of 80il and vegetation ins msintained near :to ~inicus level. The obvious
solution, i.c., the reintroduction of woodland into such areas, 18 particularly difficult
and depende nuinly, if not entirely, on the coaminity's willingmess to restrict grazing.

Popiletion growth ie not the only root cause of raral poverty. In many parto of
the developing wcrld, population presoure on the land resource is relatively weak,
but still large segrerts of the rura! population rema:n poor as developrment takes place
around them. Thir 18 80 because of political constrainte and obsolete power and i1nstitu-
tional structures, which aloso contribute cent.all/ to the failure of development to trickle
down' to moet ¢f the rural poor.

The following chapters scek to establ-sh prirciplens which are relevant to a wide
rapge of physical and social situations and to give examples of appropriate techniques. It
ie clearly beyord the 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 poverty.  The analysis in
this study w1ll concentrate on finding technical solutions, such as selecting appropriate
species, finding ways to hetter organize comunities to carry out forecetry operations, how
to improve the dissemnation of knowledge,etc. However, in doing 80 1t 19 rccessary to
recognize a tasic precept of rural development, which applies ruch more widely than just to
ite forestry component.,

“he central purpose of rural development is to help the rural poor become self-
reliant in their efforts to alleviate their situation. It will not suzceed unlesr it
reflects the poople's own interpretation of their needs, problems and aspirations. Forestry
for community development muet therefore be forestry for the people and involving the people.
It muot be forestry which starts at the 'grass roote'.

RURAL DYPENDENCE CN FOREST OQUTPUTS

The importance of forests and the goods and services from the forests to the rural
peoples in developing countries is nainly threefold. Forest trees provide fuel and other
g00ds cssential to meeting basic needs at the rural household and oommunity level. Forests
and forest lands provide food and the environmental stability necessary for continued food
production. Foreste and forest produots can generate incoce and enployment in the rural
compunity. 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.

FUELWOOT AND TIM3IR

dood 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 oonetruoting 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 tha home. Wood is the preferred fuel because it
can be used without complex equipment, both for use and distribution, and can be acquired
2t little cost, often no more than the coet involved in gathering it. For the poor there
is often no alternative to wood fuel or other locally available organic materials. Coo-
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
grow@ing rural populations 18, thuse, an inexorable growth in the pressures on locally avail-
able forest resources and otrer sources of woody materinl. 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 stumpe and removal of shrubs, Submequent to this there is the diversion
of agricultural residues and animal dung to fuel use, to the detriment of eoil structure
and soil fertility,



TABLE 1

BENEFITS OF FORESTRY TO RURAL COCN™NITIES

Out put Beneficial Characteristics
Fuel Low cost in use

Producible locally at low cesh cost

Substitutes for coctly commercial fuele
Subetitutes for agricultural residucs

Prevente destruction of protective ground cover
Prevanto diversion of household labour
Mairntainy availability of cooked food

Building materials Low coet in use
Producible locally at low cash cost
Subetitutes costly commercial materials
Xaintains/improves houeing standards

Food, fodder, srazing Protection of croplend against wvind and water
eyosion
Complumentary sources of food, fodder and
forege (0.g., 1n dry periods)
Environment for supplementary food production
(e.g., honey)
Increased productivity of marginal crop land

Saleable products Raising farmer/community incozce
Diversifying the community economy
Additional employment

Raw materials Inputs %o local handicraft, cottage and
small-scale industries
(Plus benefits an from ealeable produots)

At ‘¢he same tize 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 fuelwood gathering now requires
360 man days annually per household in the Cambia and 250 -~ 500 man daye in central
Tanzania. As the situation deterioratee further, and the household is forcea to purchase
1te 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 Repudblic of Korea,
and up to 25 percent in the poorer parts of the Andean Sierra and the Sahelian zone.

tventually, thic 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 gromn. 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 acre cooking.

FOOD AND THE ENVIRONMENT

There are now perhaps 200 million people living in the tropical forest areas and
practising 'slash and burn' farming (shifting agriculture) on perhaps 30C million
hectares %ha) of forest lands in order to provide their daily food. In parte of south and
gsoutheast Asia this form of land use occupies some 30 percent of the officially designated
forest arca. 7raditional systems of shifting agriculture, which eaployed a lengthy fallow
period under forests to restore the fortility of soils which were capable of supporting
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agricultural crops for only a limited nurnber 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 problems of the
gum arabic syctem of Sudan described in Appendix 2 ars 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 productlv1ty cannot be maintained indefinitely under c: 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 and about 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 iural
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 produotion. 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 million 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 onio 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 practiceés 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 anolther 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 dni.troy lives and crops and remove the necessary humus, occur more and more
frequently throughout +he Nepalese hills, in part because ground-holding trees are disap-
pearing fast. /{ present, the washing away of top soil is a threat to agrioultural produoc-
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 oover 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 the 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 peri-
urban 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, chestmuts, walnuts
and pine kernels. Bamboo can be cultivated for shoot production, as is done in Japan. In
many oountries trees are grown at the smallholder level, to provide fuelwood for sale to the
urban and semi-urban areas. In India the income from gathering and selling fuelwood is an
important 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 grown
by 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 employment generated by their industrial exploitation,
forests also provide timber and other raw material for local crafismen and small-scale
artisan and processing activities. Throughout the developing world, doors and other
builders'woodwork, furniture, toole and other agricultural inputs such as fence posts are
made locally within the community. These products, together with wooden handicrafts, and
other products of non-wood raw materials such as 'tasar! 8ilk, can also be marketed outside
the community.

Forestry can also contribute to rural incomes in less direct ways. If other alterna-
tives for raising the incomes of the rural poor are not promising, the establishment of
fuelwood 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 oontribute 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 “oommumnities, the.
necessary adjustments in management praotices are likely to be relatively easy to oonoeive
and execute. Where forests have been destroyed, either to make way for farming or grazing
or out of disregard for the principles of resouroe renewal, the reintroduction of forastry
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 com-
muity foresiry will be concerned with afforestation and reforestation., Much of it should
be ooncerned 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 faotors 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 popula~
tion intensity, in which an abundance of land permits the integration of forestry on some
parts of the area with crop growing on others, or an extensive use of the area for both trees
and grazing. Typical of the first of these are shifting cultivation systems with their
fallow periods under tree cover, and modifications of this system such as is exemplified by
the gum arabic system of Sudan. Typical of the latter are the pastoral/forestry systems
of the Sahel, However, as has been described earlier, such systems have in many cases been
unable to withstand increasing population pressure. The first signs of breakdown tend to
be the expansion of the intensive ocrop component at the expense of the extensive foresiry
component.
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FACTORS 70 BE TAKEN INTO ACCOUNT IN ANALYSING THE PLACE OF FORESTRY IN A RURAL ECONOMY

Factors

Competision for land (trees are a less
intensive use of land than oropse)

~ Coapetition for forest land

-~ Competition for orop/grazing land
to afforest

The timescale for forestry (delayed
returns from tree growing)

= Qutput from trees will not meet
irmediate needs

- The risk that the producer will not
benefit

Dispersed distridbution of benefits from
forestry '

- Benefits froa protection forests or
froa timber production may acorue
in part outside the community

Seasonal shortage of labour

lack of a tradition of forestry (untamile
iarity with the necessary techniques,
lack of understanding of cause and
effect, behavioural pattorns inimical
to forestry, inappropriate institu-
tional !‘mncvorkg,

Possible Responses

Intercrop trees and orope

Allocate foreot land rationally between trees
and crope

Improve non-food benefits to forest compuni-
ties: forest/forest industries employ-
ment; secondary foreot product incomej
social infrastructure, etc.

Plant treeo on: roadsides, river banks,
field boundaries and other unused areas;
areas narginal 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 multiplo-use epecics or mixtures of
species to increase produotivity

Intercrop trees with other crops or combine
with grazing

Introduce additional sources of income
(e.g., beekeoping)

Plant multiplo-use opecies, or mixtures of
specien, which give come early return
Provide financial support during the estab-
lishment periods: low-intorest loano,

grants, subsidico, wage caployment, etc.
Introduce or expand complementary non-
forestry oources of incomo

Ensure security of tenure of land used for
tree crops

Provide compensation for those bonefits
foregone, or inputs provided, by the
community, which generate benefits
olsowhore

Adopt forestry systems which do not compete
with peak demands for labour

Provision of guidance and support through
extension servicen: eoducation of the
people, technical advice and technical
inputs, grase-roots training

Demonstration projects

Enoour producer groupings (cooporatives,
otc.)

legislation and regulation



Such competition naturally is muoh 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 oondition for inserting forestry into such situations is that
it be accompanied by measuree 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 oftten 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 of‘ten 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. Farmming <nd 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 come 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 therefore 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 orops (including other
tree crops, suoh 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 latifclia) and sissoo (D. siss00) which minimize the shade and
root competition to adjacent orops. In China,too, trees are planted in such a way as to
minimize competition between them and food crops, Intercropping between tree rows in
plantations 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 lend~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 partiocularly intensive, the area put under trees is intercropped with grass,
to provide fedder 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 nther parts of the communities' economy and
their physical and social infrastructure, to enable them to divert iand 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 pianning. 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 seidom known. Much of forest laid unsuitable for
permanent agriculture is cleared, in preference to adjacent land which is suitable, through
ignorance, :

THE TIMESCALE OF FORESTRY

In meny 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 drzwn 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 and other resources
which could be devoted to providing the food, fuel and income needed today cannot eesily
be diverted to the production of wood which will be available only several or many years
into the future. A major effort to induce forest—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 inoome for the village poor. There was no
countervailing incentive at the oommunity 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 lucal tree cover still exists, it may be possible
1o provide the same production in a less destructive way. In an area in central India,
for example, destructive local cutting of the forest wae 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 Fhilippines cradit was provided
to farmers grcwing 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
inoome 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 BENEFITS

In the case of forest comsmunities 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 his food and cash Crors, a source of fuel and
building materiale, and possibly of fodder, shade, ntc. The fact that the traee he destroys
or uses in thio way could provide the raw material for an industry, and in this way income
and employment and processed producte to be enjoyed elsewhere, is clearly of no relevance
to him, To expect hiz to adapt his way of life in order to accommodate these interests of
othere io unrealistic. The buildup of rmore stable forest crop/trco oystems ie therefore
lakely to occur only if the corstunity in gsomc way benefito in appropriate measure from the
change. Thus, the forest villago syoten in Thailand, which is deocridbed in Appendix 2,
began to prove attractive to forest dwellero only when it was accompanied by the provision
of land upon which to practise settled agriculture, finanocial and other support to do 8o,
and social ani physical infrastructural asen:ties.

The cork of the problem for forest cormumitics is thus usually that they derive in-
sufficient benefit from the forest. That t%18 18 a0 is often attributable to conventional
forest manaser~ent obiectives and administrat:ve praciices, an orientation towards conserva~
tion, wood production, revenue collect:on, and regulation through punitive legislation and
regulation. The task of foresiry for the development of such comwmunitico 1o conscquently
to engage them more fully, positively and teneficially in ite utilization, management and
protcotion. Thig may *ake the form of greater participat:on in forest work, for cxanple
through loggmng or sawmlling cooperatives, developmont of the income potential of secondary
products that can be produced in the fores:, such as assistance :n establishing production,
distritution and market:ng gystemg for guch producte as honey, or through the allocation of
fores: land for thc concurrent production of forestry and agricultural crops, or for grazing
of arimals, As ie discussed later, this can require quite radical reorientation of tradi-
tional forcstry concepts and practicos.

The 188ue of distribution of benefits can also arigse with gystems to cstablish
industrial trve crops through farmung systemp which intercrop treeos with food and cash
crops}/. The treee in themoelves will bring no direct benefit to the farmer. They are
rather an icpedinont, congaderably complicating his task. Thece systens are, therefore,
likely to succeed only if the farmer perceiven an adequate recompense to himself. In the
many parts of the tropice in wnich guch syotems have been introduced, the principal such
incentive io secen to be sheer land hunger, the uravailatility of land elgevhere which the
population could cultivate. But it has been observed that, over time, such syotems tend
to cvolve either into settled ogriculture, wath the rejection of the associated growing
of trees, or into full-time forestry employment, as has happened recently in Kenya and
Bangladesh. This cuggests that .and in itself is not a sufficient inducement, other than
in the short tem. ‘

Similar conpsiderations apply to other typos of forestry. Tree cover on the upper
slopes of hille in Java, Nepal, Colombia and elgewhere may well provide tangible direot
benefits to the imediate community 1n the form of protection against landslides and ex-
cesoive water runoff. But a large part of the benefit will be felt in the regions down-
otream, in tho form of reduced flooding, s1lting, eros:ion, etc. Again, it is unrealistic,
and unreasonable, to expoct poople to comit land, labour and other resources to such en-
deavours cn behalf of others, unless tkey are suitably rocompensed.

INSTITUTIONAL AND TECHNICAL CONSTRAINTS

There remain cituations in which there is no lack of interest in forestry nor any
conflict with other aspects of the way of life, but only a lack of organization or of means,

1/ See page 43 for a more detailed desoription of such systems.
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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 consirainte 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 & problem in most com=
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 foresiry. 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 hoth is very short and
coincides. As a result, the availability of labour for tree planting could be vVery 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 sophig=
ticated and costly equipment. It may, therefore, often be an activity which is beyond the
capability and resources of the local community. While 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 technicel problems of steep upland areas are also likely to be beyond the
capacity of leccal 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 instences 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 Tunisia 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 Afrioa and the Andean Sierra, a lack of atradition 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 teohniques for planting
and tending trees, and for harvesting them, eto.

Net surprisingly, therefore, a feature of most successful recent community forestry
endeavours hes 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 partisular 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 fuelwocd 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 with 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 agsurance that he will gtill qontrol the land on which he
plants the trees at the time when they are ready for harvesting. Thus, an important element
in the Philippine smallholder pulpwood project was that eaoh 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 purposee. 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
inseourity of terure militates strongly against relatively long-term activities such as
forestry. Elsewhere, notably in parts of Afrioa, 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 founded 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 beoause 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 wood as a abun~
dant free material to be collected at will. There is a lack of understanding 4f the role of
forest trees in maintaining the fertility of the soil, and an inability or reluctance to
Tecognize 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 pricrity of present over future needs, it must often be a
measure of ignorance of the unknovn. TFor 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 poople 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 velues, 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 have 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 chsnge, 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 instirators of development.
The alternative is to force change on an unwilling people and this ie generally not to be
countcnanced,

There remains a category of conotiraints which bear on this task of tringing change
to the people: namely, constraints that arigse from inndequacies in the bureaucratic sirao-
turc oharged with this tosk. Some are faulte that afilict most burcauoracies: rirsid proce-
dures, omphasis on interpretation of the rules rather than on the rationale of rules,
inndequate tra:ning at lower levels, arrogance of petty officials, cspecially to the poor,
etc. There ioc also the tendency for the regponsidility for the rural developnent effort to
become fragmented, dispersed among a munber of bodies which fail to harmonize adequately
and coordinate their efforts. It is important that progra=es :o oncourage foresiry in
rural developoent do not contribute to this fragrentation., Foiwutry ic but one part of a
complex of different activities that are required for rural development. Its contribution
muot be integrated with the rest to be cffective.

- Finally, there are certain particular features of foreoiry that arc not aiways con-
ducive to effective impact at the community level. As has teen noted already, the tradi-
tional preoccupation of foresiry with conservang the forcst, coabined with rmanagoment obico-
tives which Tocus or the production of irood for indust-y, are likely to be at variance with
the noeds of the rural people who live in and depond on the forest. 7This vias 1o usually
reflected in the otructure and staffing of forestry adminietrations, and in the bidgetary
prioritico of fores:ry. It ie algo reflected in the traditional training of forvstors,
who therefore ofter find that they arc not well equipped to deal sniath people rather than
trees. Thre challenge to forestry of contributing to tettering the condiiion of the rural
poor is consequently likely to entail a radical reorientation extending from pnrlicy all the
uay through to ite technical foundations.
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PART 11

SOLUTIONS: POLICIES, PROCRAMMES AND INSTITUTIONS

INTRODUCTION

TEVELOPMENT

Thie otudy ie designed to contribute to one of the world's zost pressing problems —
tho development of rural areas, The tomm 'develomment' as it relates to the change of a
given sooiety and its em ironment both in qualitative and quantitative terme is a phenomenon
which hee been debated extensively during the last 30 years without arriving at any comonly
accepted conceypt or methodology. Furthermore, there ip often widespread disagreozont ro-
garding the ultimate goals of development for a particular country. The sense in whic) the
word 'development' is used in this study is briefly described delow.

The objective of dovelommont is to onable the populations of any rural community to
1live a 'better life' in equilibrium with the environment and natural resources of the target
area. The naturasl resources available to any commnity are finite, yet population gromth in
most communitioes has beon expanding at an alarming rate with the result that rany of the
scarce natural resources are being doutroyed, thoreby further compounding the problems
of attaining a otable equilibrium condition. There are two optione to be conoidered:

1) to find new oystems of managing 8 given area or region which will maintain an acceptable
equilitrium between socioty and the natural rosources; or ii) to move people out

of saturated areas to relieve the presoure on tho natural resources of A given area. Thio
atudy deals only with finding new or improved managensnt systecs which will both maintain
and improve the productivity of the natural resources and simultaneously increase the popu~
lation carrying capacity of the target area. Surplus populations in exceos of the acceptable
equilibrium status will reed to migrate.

The concopt of a 'better life' is also a relative term toth within a given oociety
and between various countries of the world. The ainicum level of a 'better life' as ugsed
in this study would be at least to supply the basic needs of the population in terme of
sufficient produce and/or income tc provide adoquate food, clothing and shelter to maintain
the health of the rural population and a general state of well-being.

Societies maintain therselves through constant adaptive change in order to become
compatidble with the surrounding physica) environment. This adaptation is being accomplished
more and more consciously by information oxchanged between people with a greater variety of
experionces. LEncouragement of variety and experiment is therefore one way in which a
society may ensure its ourvival.

Development processes therefore, applied to the rural community, require an adapta-
tion of the population to more complex behaviour patterns which will bring about an improved
envirommont capable of achieving an accoptable ecological and economic oquilibriun., Infor-
mation is thus one o1 tho key elements of catisfactory devclopmont, If development ie to be
achieved at the roquired rate, it is necescary to avoid the acute human nicery, econoamic and
resource losses occurring because of disadaptation of the people, through either their own
unfortunate behaviour patterns or misguided govermment programmos. An enormously greater
effort is therefore roquired to increane effoctively the exchange of technical and econo-
mically sound information in all directions both between developing countries theaselves and,
where applicable, between developed and developing nations, It is not the intention to
impose a 'standard' or 'model' view upon each community, tut rather to provide each comunity
#ith a set of info.mation which will onable 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 sticulated in the rural
areas of the world,

THE POLICY FRAMEAORK

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 goverrments 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
oountries, but for the purposes of this study it is assumed that a forootry role is both
possible and desirable.

First, foreotry io part of the larger problem of rursl development, and this is only
likely to be solved if sufficiemtly high priority is given to the rural sector., There must
be a commitment by govermment to rural development. To & certain extont this need not
diminish 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 aleo increase the total amount of resources availatle for both sectors.
To somo oxtent however therc is likely to be a nced for some redistribution of resources
from town to country, which may bo justified on grounds of oquity.

Second, foreot development is intimately bound up with varied aspoects 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 technioal services will bYe required.
In scmo caseo a restructuring of land ownership may be necessary before improved use of
resources can be achieved, A policy of integrating forestry into rural developmont ic there-
fore likely to require appropriate legislat‘on rolating to land tenure, land reform and
land colonization,.

Third, if development is to be through the adaptation by comeranities of those techno-
logies, processos, institutions and ‘systems' which are related to their own societios, and
if it io not to lead to disruption of thoir values, there cust be a vactly improved flow of
information and opinion between tho members of the comrmunity and external bodies. This flow
should not be in one direction only: policy should be forwrulated paying duo attention to
the views of rural dwellers, It ig essential that tho involvement and participation of the
rural peoplo in the devolopment procoss be o.~ured from the very outset., National and
regional rural development plans ruot embrace thy needs and ar-irations felt at the community
level, Forestry for comzunity dovelopment neceds to be a process which emanates from the
'bottom-up' and not something inposed from the 'top-down',

Finally, because foreotry is ucually a long-term process, it requires a continuing
comnitmont from governmont. It is bettor to have no project rather than a failod project
or — otill worse — a cuccossion of failed projocts., This does not nocossarily 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 sclf-reliance,
coxunities should bo oncouraged to mobilize their own resourcos for their forestry projects.
The role of govermment should usually be that of getting the process started and of onsuring
contimiity.

REQUISITES OF A PROGRAMME

Having made a long-term policy cormitment to foreetry in a context of rural communi ty
development, it beoomes necessary to lay down a progracme within which projects may be
included, Many considerations are common to prograrme and projeot design and any division
of them is samewhat arbitrary. This seotion confines itsolf, as far as possidble, to higher
level deoisions, Those respeots in ‘thioh a programme is simply the aggregste of its projects
will be considered in the next section.
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Firet, there is the question of size and this is closely bound up with that of durse
tion, There may be a temptation to opt for a large anmal programme over a short period
rather than a emaller one for longer, whether ocut of a ooncern to impress or because of
anxiety about a possible change of polioy. The most rational choice is to start slowly on
a small scale and allow the prograrme to grow in size and speed an experience and confidenoe
are gained. The limiting factor at tho outset is likely to be trained peroonnel at all
levels and the initial size should be fixed as a function of their availability,

Second, there is the questiosn of looation, Many considerations are relevant but
perhaps the most isportant is visibility. Successful projects are needed for domonatration
to members of comrmnities thtt are to be affected by later projects, and also to conmvinoce
the urban drieller that tho expenditure of the governmont is producing results. The first
projectes should therefore be strategically sited, for example, near to major roads or rail-
ways ard in places,wherever possible, that sre typical of whole regions of a oountry.
Advantage should be taken of any exioting rializations which may indicate that a community
is ripe for an carly projeot and likely to ouccoed with it, The natural progression would
be to move outwards from these first projec’ areas on to neighbouring land until the whole

programe is campleted.

Third, the genoral objective is to enable cormunities to produce what they need at
8n economic cost. Local demand, Cegesy for fuelwood, tnust often take precedonce over national
demand, e.g., for pulpwood, This does not imply that villagers should be maintained in a
subsistence oconomy, 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 be
a need for outside ocupport and sujarvision: 4{f it were possible for dovelopment to occur
spontancously, it would already be hapiening. Insofar as corunity action is hindered by
lack of means rather than lack of informition, the role of outoide peroornel ray be minimal,
but there will be many countrics in which a large input of information and skills ie
required. Because of the importance of tact, humility and imagination in dealing with
villagers, ospecially whero linguistic or ethnic differerces are added to those of income
and education, field staff ohould bo selected for outotanding porsonal qualitics as well as
technical ability. It may even be thut the progranmo shculd be designed around the people
that are available to run it, at least in its first stages.

Fifth there is a need to specify, for the programre as a whole, that local labour is
to be used ao much as poesible rather than mechanical means, This does not iaply that
maohines should be renounced where their contritution is important and difficult to replace,
Where labour is scarce mechanization night be nceded. Simple levels of mechanization could
also improve productivity, reducs drudgery and fatigue and perait tasks to be undertaken that
Wwould be beyond the posoibilitiecs of manual labour. Where local labour is availadble, however,
it may bo that extra ronetary costos are Justified where machines would be oheaper. The
social cost of failing to reliove unenployment and of failing to {nvolve the population in
the work rmst be taken into account.

Finally, i1 eotimating the budget of a prograrme, particular importance must be
attached to finarcing the period that precedes harvest or the realisation of production,
Many oommuniiice ave discouraged from planting troee essentially by the prospect of having
to bear coots or having to forego the use of land for several years., Even where there are
other obstacles to planting, this factor is bound to be important. Appropriate ways of dis-
bureing sufficient gums, whether as granto, loans or tax relief, must be built into the
prograzme. In this, governxz:nt might be able to drav or more than {ts own resources by
fostering support for carzunity forestry from industry and other non-goverment sources,
through tax incentives, etc.
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PROJECT IESIGN AND EVALUATIN

In the context of the present discussion, a community forestry project can Le defined
as a set of interconnected actions and works executed primarily by local community residentp
to improve their own welfare. There may be outside inputs — extennion, trairing, guidance
technical help, financing, etc, — but the basic focus of a ocommunity forestry procent '
is on commurity involvement in doing comething for itgelf, )

At the same timo, the definition also calls attemtion to several potontial problems
that arise in specifying and appraising this type of projest. Any project incure 'coste' in
that it ties up resources. To be worthvhile, it should result in tenefits which match or
excecd these costs. The traditional firancial and ocomomic criteria for judgirg the 'werth!
of & project may be difficult to apply to cormunity foreetry projects. low can orno rudge
the financial worth of a project that involves communitico sthere half or moro of their daily
productive activities are outoide the monetary econony, or where a major input into the pro-
joect 1o 'freo' labour supplied by local residents ? How dces one place a financial value
on the increagse in gself-reliance and self-reopoct that may evolve as par: of the tenefi* of
the project 7 Project plannerc and decision-makers have :o dovelop a different sct of
evaluation criteria which reflect the broader socio-economic objectives of socicty. Thus,
thu role of socio-cconomic aralysis, in contrast with financial aralysis, becomes rmch more
important in the cvaluation of ouch projects. 7he cagse for cocsmnity devolopmont prc)ecte
and programmes cosentially recto not on their profitability, nor even usually or direct
quantifiable estimates of their oconomic returns comparoed with competing users of puvlic
funds., Thic ioc an areca comparable to health or educatiorn, which require goverrment comrit-
ment to providing the funding necesoury for mceting basic needs.,

Elements within a given comzunity forestry prograrme or project may be amenable to
finarcial analysis — e.;., snallholder treo plantations for production of wood for sale —
an2 such should rightly te evaluated in financial terms. Finanoial analysis can aleo be
useful in detemining which way of achieving a particular goal would be most efficient, But
in genoral, the overr!l scopo of a covTunity foresiry project is quite different froa a
traditional commercial forestry project. The otjectives are differen’ and so should be the
basic criteria for their evaluation,

Projent design cust otart with the formulation of goals to Le achieved, A community
forestry project is one that io a response to a basic need felt by the community, defined
in termo of o goal to meet that need, and the link between ouch goals and the basic objeo-
tives and nocds of the cormunity rmot be kept clearly in mind. A project shouid not be
designed to'protect a waterchod' as an end in itself, Rather, protection of the watershed
is a means to achieve a community goal of maintaining coil fertility so that peoplie can eat
(or can eat rmore chcaply); or it may be a means of protecting life and health through main-
tonance of water quality; or it may be a moans for achieving any number of other goals acao-
ciated with fundamental objectives and needs of local communities,

The project design truot be consistent with the physical, cultural,political-=legal,
and socio-economic envirormonts within which the project will function. If the purpose of
the project ig to change some aspoot of the basic cultural or existing physical environ-
ment, 8s will often be the case with commmumaty forestry projects, the project design muet
include the means to effect this chango., In this case, 8 basic objective of the project ie
to chango the conditions of ‘consistency', not ignore them.

The project muot also te worknble within the context of those exieting constrainmte
which cannot be controlled or changod, 6.g., limits on the availability of resourcee such
as land, sidlled manpower, technical kxnowledge, funds, etc., Again, a basic purpose of the
community forestry project may be to chango the conditions which constrain development,
for eoxample, through training prograrmes, land redistribution, research, etc. However,
changes can often only be made slowly over time and a community forestry project, which
involves an interrolated set of actions, works and outputs can never move faster than the
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elowest link. If all components but one are woriable, that one will make the project umvork-
able, unlees it ie removed from the project. The project as o whole munt be workable and
the role of design and evaluation is to ensure :ra: such is the case.

The project design which is chosen should be the one that provides an officient means
for achieving the seleoted goal. It is the rule rather than the exception that there will
be more than one consistent and workable way to achieve a certain goal. It is at this stage
that consideration of coots and benefits through socio-economic analysis enters tho plcture
to provide guidance to the decision-maker as to which of the alternatives is likaly to be
moot efficient and evidence on the project's value for use in maxking decisions on financial
oomit:ents,

It needs to be recognized that the identification and design of community forestry
projecto, as 10 the case with rost rural cevelopment projecto, is beset by very real infor-
mation protlems. The guidelinec outlined above can do little more than provide a loose
framework within which to exercice Judgement. In addition %0 the measurcment probleme cun-
tioned, little i6 likely to be known initaally about the complex framework of factors which
nake up the social, economic ard physizal environment of the corunity in question. This
being so, 1t w:l) generally be desirable to initiate projecis at a modest level, recognizing
that there is much that 18 unigue in each situation, which can %e assessed ir torms of pro=
Ject dosign only through Jearning-by-doing. In particular, local involvement ie likely to
be a gradual process, which could te aborted rather than accelerated through too precipitate
an attempt to got the project under way. Projecte should be gradually expanded only as more
knowledge is gained through ronitoring and evaluating progress as it takes place, and as
local confidence and participation builds up.

INSTITUTIONAL. AND EDUCATIONAL ASPECTS
INTRODUCTION

If foroetry is to take ite rightful place in local community development, the active
interest and involvement of the rural population in forestry programmes right through from
the deeign otage will be a first esgential, followed by a continuous process of comgmnication
between the people and the various governnent agencies which will be involved in any inte-
grated rural devolopment programse. Changing the minds and attitudes of the people and of
government officials through extension, training and education, and providing an appropriate
ingtitutional and organizational structure to footer comrunication and participation must
be of prime importance for the procotion of rural forestry.

Of particular relevance will be the organizational structure of the government
agencies to engurc an integrated approach and sufficient otaff at the 'grass-roots' level to
encourage motivation and provide technical advice; the organization at the comaunity level
to ensure full participation; an examination of the legal provisions relating to forest land
tenure and custorary usage rights to ensure that these will not conflict with the develop-
ment process; and a roappraionl o the educational programmes to eusuro that the etaff has
a wide understanding of rural aud social problems, not only from the forestry aspeot.

INSTITUTIONAL ASPECTS

Organization of local corrmunities

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

The most common local entity in which rural people may be organized ie the formally
constituted village community. Village communities are different from small sottlements
in the sonse that they ropresent the lowest level of the country's administrative and
political organization, that they have a formally established pattern of decision-making
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and that they are headed by a representative of the village council who acts as a spokesman
for the communitieo and represents at the same time, the governmont's authority at the local
level. There may aloo be customary communities, the role and importance of which may vary
to a great cxtent. In sooe countries customary comnunities are woll-otructured units
Yormally recognized by the existing legislation and exercise important political and

social funct.ons within the country; in others they may be a reality for the rural

people themoelves but not be formally conetituted and with limited infTluence in the adminie-
trative organization.

The existence of constituted local entitieco and their political and administrative
role, as determined by the countries' conotitutional provis:ons, are of great relevance to
the promotion of rural forestry, cither directly if the compunitics are the owners of forest
land or indirectly ns a platforn for fostering collaboration between the local people and the
technical government agencies. In certaxn remote arcas, to which now settlers are nigrating,
tho organizing and strengthening of local comuunities may be ar imrmediate prerequisite for
the promotion of community forestry. The formation of local organizations epecifically con-
cerned with forestry for community development, cuch as cooporatives and voluntary associo~
tione, should bte encouraged.

Though the approach to local development cust involve tho existing organizational
structure of the comunity, it needo to be recognized that such structures can constitute
an important icpediment to change. Such organizations are more likely to reflect the
interests of the richor and more powerful elements of the community than its poorer =embers.
shore the organization ioc an elected one the short-term imperative of attracting votes can
conflict with the longer term actions needed to pursue foreotry oolutions. Cormunity
development of the sort that encourages sclf-reliance a:ong the poor may therefore be
difficult without changes in the organizational structure of the coreunaty, or in the atti-
tudes of those wielding power within i<,

Lard tenure, customary righto and status of forest land

Comrmunal forest land or comunity forests owned by villages or customary cntities
are to be found in several countries of the tropical and subtropical zone, but the extent
to which the commurity exertc its proprietary righte may vary greatly. In some countries
most of the decisicns relating to the use of the foreot resource are made by the owners,
subject tc approval by the supervising technical forectry adninistration; the ownere may
also be directly involved in timber harvesting opcrations. In other countries inportant
rights of tirter disposal are held in trust or are directly administered by the local and/or
the national governmert; the involvement of the corzmunity in ranaging the land 1s consequent—
ly core limted. Private forcot land, owned by orall farmers also exiots in such countries
a8 Chile, Honduras, the Republic of Korea and Paraguay but this form of forest tenure is
linited, especially if compared with the forest ownership pattern in the European and North
American regions.

‘In many tropical and subtropical oountries the dominant or exclusive forest tenure
is otate forest ownership, but the local population is usually entitled to a wide range of
customary usage rights on ouch land. In a few examples some form of undefined forest owner—
ship existe in the sense that such land may eventually be transformed into state or com-
punity forests and ie held in trust for the time being by the national government.

The relation of local people to the surrounding foreets and to communty forestry
will certainly be influenced consideradbly 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
manageaent and utilization of the resource. A national polioy aining at fostering commnity
forestry could thus lead to a reexasination of the oxisting foreot temure with the aim of
introducing such tenurial arrangements that allow for a grea.:r involvement of local people.
Various possibilities could be considored:

- The creation or expansion of community forests. These forests would not necoessarily
have to cover large areas; they could consist of blocks of some tens to some
hundreds of heotares but the area should be sufficient for the immediate needs of
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a village or settlement and allow for its rational managesent. The creation of
ocomunal forests could also play an important role as cotiponsation for the limita-
tion or abolition of customary rights in other parts of the foreet. However, it
has to be recognized that solutions which require decisions and actions by the
comzsunity as a whole are more difficult to achieve than thogse that are based on the
individual, or on individual households or farms, ¢.g., private woodlots.

=~ The promotion of private woodlots up to a certain maxitru- area provided that this
would not lead to an irrational fragmentation of forest land.

- A more precise definition of existing customary rights and their further acceptance
in forest resource planning and timber managemont. This could lead to the more
effeotive protection of certain tree epecies, other plante 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 i1ts long-term availability.

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

In many countries only a small proportion of land under forest cover or of potential
forestry use is legally conotituted ao permanent forcet land (forest recerves) and is demar-
cated as such on the grourd. 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 eince 1t is required for other land-use purposes. whatever the legal utatus of
the forests, it mot be recognised that a large proportior. of land in the vicinity of rural
cettlements is ucod simultancously for agriculture, grazing, fueiwood production, etc., in
a manner that docs not always ensurc the conscrvation of i‘s fertility,

The legal status of forest land will te of conoern to any programae for community
forestry. If its objective is the estabdblishment of plantations for <he production of fui.l-
wood or local conetruction timber, it rmuet be onsured that the land is available for forest
usc on a reasonably long-term basis. Or if comunity forests are to be crecated and nanaged
for the benefit of their ownero it might be appropriate that they should have the status of
permanent fores: reserves. On the other hand, the coobined use of agricultural ard forestry
productior systems could be made more difficult if all forestry land was oub ject to the
conventional reservation procedures. In such cases it may be nccessary to elatorate moro
flexible arrangezents that facilitate corcbined production methods on a long=-term basis or
allow for the temporary use of forest .and for agricultural production.

In many countries, coorunity fore~t development will be concerned with land used for
agriculture and grazing on which foresiry cay have a coopleaentary function. This refers,
in particular, to tree planting along roads, canals, rivers and boundaries, the planting of
fodder trees, the ectablishment of shelterbelts and windbreaks and alternate agricultural
and forestry crop systems with short rotation tree specics. Such land is usually owned by
snall farcers or local communities and subject to the agricultural land tenure legislation.
Hero again specific amendments and flexibdble arrangements may be required in order to facili-
tate the complementary role of rural forestry.

Cooperatives, looal credit schemes and other incentives

Moet countries have actively encouraged local cooperatives as an instrument to
promotv rural development. ‘ifhercas there are many examples of cooperatives concerned with
production, distribution and marketing of agrioultural orops, much loes use “as been made
of them in the forestry sector. One reason is probadbly that large-soale rural forestry
prograrmes are, in many countries, etill at an initial stage; another could be the diffi-
culties experienced in organising the utilization of tropical forests for the direct benefit
of local communities. The few examples of strong forest cooperative development are to be
found in countries implementing sizeable roforestation programmes or in thoee where com-
munity forests are already of some importance. :
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Creater ooncern of many governmente for ocommunity forestry could lead to an increased
interest in the promotion of forestry cooperativeas. Foestry cooperativey may be organined
at village level or compriee groups of sct¢lers and forcst owners, or larger regional unite
which inolude several villages., Forest cooperatives will often be concerned primarily with
planting trees and harvesting the available forest produce but thoy could expand to proceso-
ing and marketing to engure greater bemefit to the comrmunaty.

Community forestry would also greatly benefit if existing agricultural cooperatives
beoane more involved by incorporating certain forestry coaponents into their field of
activities.

There are vamous forms of incentives and looal credat schemes which are dircctly
related to community forestry or are at least potentially of considerable intereet. The
nont coomon are of a monetary nature; they include outright financial grante related to
standard plantation costs, tax recbate schemec providing for the rebates of tax payments from
land and pereonal taxes against expenditure for forestry operations and loans that are
usually made available at lower intercst rates than those charged ty the commorcial banks.

Incentive schemes have oo far been designed mainly for the promotion of larpgo-scale
foreotry activitics and tend to facili.ate the opcrations of large landowners, timber com-
panies and businenss investors wherena the srmall farmer 1n a remote village may fand it
difficult to benefit from them. 9mrll farmers ugually lack the asgets necessary to cecure
loans, the termgs of lcans arc often unfavourable to them, and bureaucratic procedurco make
it difficult for thea to apply for loans. The considerable experience of the agricultural
sector in channelling incentive and cred:t facilities to small farmers should te drawm on
when new prograrmes for community forestry are designed. Forcover, those procodures that
are applicahle for the ioplementation of forest incentive systems should be carefully scru-
tinized with regard to their effectivenens for cormunal foreots and small landowneras.

Effective incentives for peasants and rural poor runt e simple and mny often better
take the form of grants or the provision of goods, or of product:cn means (fertilizer), or
food aid to communitice at or close to the subsistence level in order to cnable them to
divert part of their efforts to trce production. The World Food Programme 18 operating many
food aid schemes. Other incentives which cay be more appropriate for rural cormunitics in
recote arcas, at leant at the initial otage, include the use of physical production inputs
as wecll as the execution of infrastructural improvements from which the local poople will
benefit directly. As far as forestry 1o concerned the most comrmon cxample is ‘he distribu-
tion, either free or at a nominal charge, of seedlings and tho necessary hand tools for tree
planting; the construction of access roads to comvmunal forests by the forect administration
is another cxample. In the general context of rural developoent these incentives may com-
prise a cuch wider range of inpauts such as medical services, construction of community roads
and water supply systems, the distridbution of food and fertili:zer and the provision of local
construction material,

A further practice, which is not strictly an incentive scheme, is crop sharing
botween cormunal landowners and the govermment or a private company. Its basic i1dea is that
the community piovides the land and the necessary labour for ectablishing forest plantations
while the forest service or a private company provides the ueedlings, fertiliczer and techni-
oal assistanoe. dhen the crop is harvested the net profit is divided acong both parties on
a proportional tasis depending upon the inputs that have been made available. In some cases
the planting and tending of the plantations is dono by the forest service or a forest indup~
try and not by the landowner.

The problem of the time gap betweoen establishment and harvesting of forest planta~-
tions has boon diccussed bofore and the restraints resulting have to te rncognized. Examples
have been given how some countries have dealt with the probler. An interveting approach of
advance payments on the future harvesting return has boen developed in New Zealand in order
to allow the ostablishment of plantations on comounal land. This system ie 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
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could te applied through a foreotry credit oysten, through which the landowner or the com-
munity would receive annual paymento, calculated in the form of a rent, in relation to the
crop value at harveost. The uoe of the average annual increment rate of tho planted trees
as the basic roference unit for the economic and financial calculation would facilitate the
application of such a system. In line with the banic objective of cormunity forestry of
promoting eclf-reliance, incentive and support prograrmes should te designed to enable the
producer to build up his own reoources so that external support can be progressively phased
out,

tnabling legislation and regulatory provisions

In cany countries the lack of appropriate legislation has been a considerable con-
straint to the integration of forestry into rural dovelopment. Kany laws are characterised
by a detailed set of provisions vhich are concerncd rore with the protection of the forest
estate than with general developzent. In some cases the exis®ing rules and reguletions or
the lack of appropriate provisions, 1n particular as far as the status of forest lond is
woncerned, might even be an otatacle to the promotion of community forestry. A close review
and, where necesgary, a redrafting of the enatling legislation anc rcgulatory provieions may
be necessary as a prerequisite for the development of a commumity forest programmo.,

Thie etudy dccs not atienpt to review in detail the varioug legul provisions. It 18,
however, 1mportant to swwrarise what type of legislation may have to be considered and to
incdicate that some of the exieting legal provisions might impede forestry for comounity
developrment and may have to te rmodified in order to support effectively the execution of
field progra=mes.

0f maor concern to comnunity forestry ic the country's forcot law together with its
subeidiary forest rcgulations and rulegs. This law generally cotadbliches the principles
guiding theuse and manegoment of the forest resourceo, defines the nature and status of
forest land, rcgulates i1ts reservation and prescribes 1to timber allocation procedures, In
many countries specialised forest legisiation encompaoses forest cooperatives, roforestation
incentives and tax cxemption. In others these mattero are dealt with in the general agricul-
tural or rural developmen: legislation or in opecial laws on cooperatives and producers'
asgociationo. There 18 also a wide range of other lawe and regulations such as the land
tenure legislation, legislation on land reform, colonization and rural dovelopment, as well
as the organization, credit and buesiness iawe, the provisiono of which night influence,
directly or indirectly, the :mplementazion of rural forestry programce.

Involvement of government agencies and non-government organizatione

A8 already mentioned 1t is the local community itsel! which must play the principal
role :n community forestry prograrmes but at the came time governtent agencies and existing
non-governmert organizations will have to make important contributions.

A firm commitment by the governten: to commun.ly forestry developmeat and a continuing
involvexment of the various services concerned 18 thus esgential if any major break-through
18 to te obtained. This will entail the support of comrmunity forestry objectives in national,
sectorial and regional deveiopment plane.

Several government agencies will usually be concerncd directly or indirectly with
community forestry. It 1s important to emphasize that the mlti-disciplinary character of
this subject will require the careful coordination of the various miniotrics and technical
agencies that are concerned both with policy forzulation and project implementation, Coordi-
nating cormittecs at ministorial level or formal consultation arrangements at dejartmental
and divisional level may Lelp to enmnure the neccesary collaboration.,

dhatever distritution of reoponsidbilities amony the various government agencieo may
be decided on in any particular country, it ie neccosa.y that these responsibilities ghould
be clearly defined and that the agency entrusted with tre implementation of any programme
kas the full authority, adequate budgetary provisions anc the organmizational structure to
carry 1t through.
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The national forest adminietration, as the government's agency primarily oonc.rned
with foreet development, will ce:tainly have to assume an important role in any expanding
rural foreo*ry prograrme. MKoest roreet adnministrations have been ccncerned with compercial
timber pro-.uction and with the management of state owned land; their traditional concern
with protestion, policing, reverue collection and the production of wood as an industrial
raw material, has had little relevance to community foreotry. Fundamental changes will often
be¢ needed in structures, attitudes and traiming of national foreet services in :rder to
orient their activity morc to the necds and aspiratiorns of local commnities. However, the
many problexs involved cannot be solved only by a recricntation within forestry agencies but
will aleo require a complementary rcoricntation towards foresiry within other agencics work-
ing in the ficld of community developront. This understanding should then lead to increasing
cooperation between forest departments and other governzent and non-governmen® institutions.

Foreot services w11l have to adapt their objectives and operational orogrammes more
specifically towards cozunity developement which will entail changes in their organizational
frazework. A opv-ial division or department concerned with comumity foreetry, cxtension
and training may need to be created at central and regional levels. In addition the field
8taff will need to be reinforced so that continuous contact can be maintained with the rural
people. Jome cort of incentives nmay be necessary to encourage staff to otay in the field for
long periods and their career prospects should be onsured so that there do not have to be
frequent changes of etaff.

The etaffing pattern of a strengthened field organization, as well as the nurber of
opecialiste rcquired at central and regional lovels, will have to be cvaluated carefully.
It 10 probable that a detailed assesomont of the manpower demands for an increased pro-
grarme of community foremtry will lead to a substantial revision of the foreotry sector's
manpower cetimates. A first otep towards a more realistic evaluation of future manpower
requirenents would be the revision of the currently uscd acpessment nethodology which plays
little attertion to the aspects of riral forestry.

Farmer associations could play an importunt role and their involvement should be
sought at an early otage. Their interes*, collaboration and support could oontribute sub-
stantially to tre promotion of community forestry programmes.

Non-government organizations operating at the comunity or regional lovel might
also be associated with the promotion of community forestry. The many contacts of village
leaders, religious lcaders, representatives of youth groups or other local aseociations 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 aspira-
tions of rural people and help to increase their confidence and self-reliance than would be
the case with governnent officials.,

The possible contribut:ion of forest industry also needs to be considered. Where
foreotry can be i1nserted as an income-generating activity, industry can certainly contribute
directly to local forestry programmes through assuring marxets and providing technical
support. 7he experiences of some companies in the Fhilippines serve as a good example.
There has been little experience of induutry investing in cocial forestry but the management
skille of the forest cocpanies could be a valuadble complementary clement in promoting com-
munity forestry. Joint etructures with govern=ent or non—-government organizations could
eventually emerge. Specific tax exemptions or loans to those industries that are prepared
to support community foreetry, or the introduction of a cess to be levied on certain produo=-
tion unite to provide funds for rural forestry development could be considered.

Fesearch

The final institutional aspect ie that of research whioh is recognized to he of
considerable importance. wWhile some research on items oonneoted with ococzunity fcrestry has
been and is being done in a number of national institutions, there has boen 1ittle coordi-
nation of effort and communication of results.
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All research should be applied research, should be field orientated and should have
clear objectives and there should be cooperation betweon countries themselves and with inten-
national research organizatione such as the International Union of Forest Research Organiza~
tions, the International Developmont Research Centre and the International Council for Re-
search in Agrofores’.v in the deeign of reeearch experimente and in sharing experiences and
comparing resulte.

The following arcas of reecarch are likely to be relevant to community forestry:
nociology, epecies introduction, soil iaprovement, farming and eilvicultural eyetems and
techniques, eystems for combined agriculture and forcetry on a long-term or permanent basis,
Joint foreetry and grazing, product utiliiation, identification of new souroes of income,
development of technology, economice of production, and eoil and water conservation. Within
such a reecarch framework, countriee would want to pay oore attention to those areas which
have a high priority accordang to their particular needs; these night be iteas such as incen-
tives for pcople to implement soil and water conservation peasures, or identification of now
sources of incomes, improving the production of land or making fuller use of resources to
increase employment and incorne.

There is a need to consider environmental objectives in cormunity foreotry reeoearch
projects, particularly with regard to the ioproverent of degraded land. Other items could
include studies on traditional systems of land uge and on the nutrit:onal needs and habits
of the coreminities,

Social scientietn should work with foresters in research projects to identify the
particular needs of the cocmunity, identify constraints and to formulate priorities for the
proceos of developing self-reliance with regad to the basio community nceds,

EXTENSIO:N AND TRAINING

Dissemination of information

This subject has two equally important aspects: firstly, that the concept of oom=
munity forestry should te spread widoely to policy makers such as government ministers,
planning commiccions, eenior officials involved in all aspects of rural development and to
persons who have authority in public affairs; and secondly, that the benefits which com-
munity forestry could bring to rural areas should be brought to the attention of the public
in general and particularly the people living in rural areas.

“he policy making group can best be reached by the preparation and distritution of
docurentation explaining the role that forestry can play in rural development and streseing
its libour intensive nature and any otrer factore which might justify etrong governmont
support. The role of national foreat services and other government agencies concerned with
conservat:on 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:erences and vioits
to deconsiration areas — all otrossing \he multi-disci,linary neture of the exercise.

The pudblic 1n general can best b. reached through public information campaigne' taking
full advantage of the maes media. An oxcellent exanple of such use of the masy media was
the nation-wide campaign launched in the Ropublic of Korea in which 21 000 village forestry
aspociations were involved in large-ecale planting prograrmes. Any campaign launched through
the mass media would require careful preparation and would involve close personal contacts
with media reprecentatives and with the Ministry of Education,

If community forestry prograrmmce are cnvisaged on any appreoiable scale it may te
necessary to create specialig® posts in forest services specifically for publio relations
activity,

# further very important aspect of the disserination of knowledge is the introduotion
of a: underetanding of the role of forestry in rura) life into echools, starting at the
primary level and continuing right through to adult education. In this connection regular
visits by school chiliren to see general foreetry activities and to vieit demonstration arcas
should be encourege..
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Extension and training for rural communitiose

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 tho rural
population in the participation of programmes neccssary for community forestry. An important
firet phase should be to assiot rural communities to articulate and communicate their needs,
their problems and their solutions as they themselves visualize them; this will heip to
reassure tho people that the programmes drasm '1p are relevant to their needs and that they
will derive benefit from them; it will aleo give the people a sense of responsivility tcwards
ensuring the success of what would be 'their' programmes which would be carried out with
whatever technical government support was necossary.

The more traditional role of exteneion may includs:

- Pilot projects that are implementud by a government agency or by active and inter-
ested farmers, or by a combination of government and farmer which rmay bring about
a direot response from other inhabitants. Such pilot projects should be carefully
preparcd and should be seen to refloct local conditions; they should be complemonted
by cxplanations regarding the inpats that are necessary to achievc the required
results.

~ Technical advice on many technical, economic and organizativnal aspects eithar on
an ad hoc basis or through a prograzme of regular field vieits. The supply of
printed information and instruction material could also assist provided that
illiteracy is not a major problenm.

- Technical assistance through a technical gove:nment service which provides physical
inputs and performe specific operations. In the early stages such inputs as ceedo,
scedlings, fertilizer and organizational cupport may be provided. At a more ad-
vanced stage, technical assistance may involve help in the management of communal
forest land as well as cupport to or execution of epecialised forestry activities
such as the organization of local ‘imber sales, wood extraction and maintenance of
machinery.

Training is, of course, an integral part of all extonsion work but it may also be an
important component in itsolf, Active training programmos, usually in the form of short-
term courses, field visite and practical demonstrations, are an important prerequisite for
community fcrestry. The content of such traiming programmes may cover specific forcetry
aspects ouch ao 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 may also be concerned with more general eubjects such as health, agricultural
inputs, community action, etc.

In practice several of these alomento may have to be used simultaneously; it is the
right combination which will determine the offectiveress of the oxtension and training
moasures,

The creation of an appropriate organization at the village level 18 of particular
ioportance 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 fcrest administration being responsible and providing specialised personnel,
organizing forest cooperatives and collaborating directly with the villages and
other government agencios giving technical advice and support in matters for which
they have technical compotence;

= the agricultural servicebeing responsible and the forest servioe providing
technical support and advice on request;
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- & rural development sorvioe being responoible, relying on its own speoialists
in various technical disciplines with community forestry as part of a general rural
externsion prograrme;

- voluntary and other non-government training and extension groupe ergaged in
rural development activities Deing reeponsible or participating.

Any such siructure would have to be related closely to the organization of the loocal
comaunity; thie will vary widely between countries so that any decieions on how extension
programces are to be carried out wall rest with individual governments.

ixtension methods, personrel and teaching material

It io beyond the scope o thio study to discuss, in dotail, oxtension methods which
have been used successfully., Appendix 6 provides references on thie subject. It ip true
to oay that little work has bteen done in rural forestry cxtension and it will therefore be
necessary to adapt goneral experiences and techniques to the epecific aspecte of commnity
forestry.

fxtension work and training of rural dwellers shculd take into account the experience
and irmedinte interest of the trainees. %She starting point should be the assemdbling and
anaiysio of traditional knowlodge and attitudes, and these should be related to the concepte
and techmiques 0 be introduced. The Jemonstration of immediate and direct benefits result-
ing from the proposed mcasuroe should be a major teaching objective. The use of local
languages =ay be necessary.

Training prograrmes will have to be organized for local community leaders and
interested farmeis through the existing channels of the country's vocational training eysten,
supplemented 1{ necessary through additional courses; they can be taught the principles of
community forestry and, along with this, some land nanagement rules for improved crop produo-
tion. arrangements should be made for the training of euitable youthe from the villages
where comminity forestry is introduced. Ao an incentive, stipends could be given to inter-
ested ~pplicanta,

Success cr failure of a community forestry programme nay often depend upon the pro-
sonce of competent instructors. The creation of *he necegsary number of posts for such
personnel, their selection and training, and contimuous support to their activities are key
elemento for the implementation of such prograrzcso.

Particular attention should be paid to ensure that extension is entrusted to people
who have a geruine motivation and irclination for community activities and who are able to
gain the confidence of the local people. In order to do thie they must avoid giving the
1apression that thear role is to impose forestry soluticns on the corrmunity, but inetead that
1t 18 to give advice in recopongse to the community's efforts to better its situation,

In ront cases women are mainly concerned with the collection of fueiwood and wo:ld thus
Yerefit greatly froz community foreotry. In order to communicate cffectively with tie com-
“unity or improvement of wood uge and supply, it may well be neccseary to have women
forestero :nd fi1eld workers.

Thereis consideradle reed to prepare and disseminate teaching material such as
ranualg, booxlets and audio-visual aide that can be casily used at all levels of the
cormunity. Texttooks o be used for functional literacy programmes should illuetrate coo-
munity forcotry aspects. Such material ghould be ao simple as possidble and 1ts preparation
should be guided by what is known on he percoptual 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 rmaterial should therefore be designed mainly for the extonsion worker
or foresiry ingtructor who can make use of t in working directly with the villagers.

The prenaration of extension material for rural forestry neods to be coordinated
within the various servicees involved in forestry, agriculture and rural development.
Foreetry cxtension unito could have specialiots for its preparation, produotion and
digsemination,
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Education and training for technicians and professionals

Changing tho attitudes of people requires a broad undorstanding of rural development
problems, as well as knowledge of specific technical and economic aspects, by those govern-
ment offic:ale concerned with the elaboration and execution of community forestry pro-
grames. Iducation, especially at the technical and profossional level, can help in the
creation or improvezent of such understanding.

A review of the existing teaching programmes of technical forestry schools and at
university level indicates that comparatively little attention has been given to rural
forestry protlems. Forestry education programmes, both for cerving personnal and for new
entrants, ohould therefore place greater cmphasis on:

- an insight into the socio-economic problems of poor rural areas;

- more effoctive ways of commnication with rural populations and how to
gain their confidence;

- land-usc under arid and semi-arid conditions;

- 80il and water conservation;

- fuelwood production;

- combined forestry and range managenent systems.

In addition, they should include basic notions of related subjocts such as agronomy, fruit
tree arboriculture and animal husbandry. New professional and technical-leval forestry
prograrmes neced to be conceived to match emorging needs in the longer term,

Sufficient experionce has beon accumulated over the past ten yeara on aspects of
comnunity foreetry to enable thio oubrect to be introduced into teaching prog—ammes. The
curricula of forestry schools, both a% the techrical and professional levele, should be
revioed to irclude cozrunity forestry and more general czurses in rural developmont as new
subjects. At the samc time more suitaole teaching material should be prepared focussing
attention on community forestry. This would heip forestry students to look at social,
econonic and political problems more objectively. The basis of recruitment of forestry
sohool instructors and forest service personnel should be oxpanded to include people with
some experience in disciplines other than forestry, such as agronoay, 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 anthropologiste, 28y be equally useful. It will also be of
importance that training facilities for agricultural engineers and technicians as well as
training programmes for rural extcnsionists incorporate cortain forestry elements in thoic
curricula in order to convey to the students of these disciplines some basic knowledge about
the ocope of forestry and ite role in footering the well-being of rural people.

As far as profess:onal education progracmes are concerned staff and students {rom the
universities could become more involved in community forestry by having the opportunity to
participate in ourveys and studics on ongoing projects, and to work in actual field opera-
tione, so that they become more acquainted with the reality of rural life. This would be
applicable both to forestry and agricultural sohools, the establishment of interdisciplinary
teams being particularly desirable.

The effective promotion of compunity forestry thus requires trained manpower with
quite different ekills 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 restruoturing the curricula for future generations of foresters. Some
of the additional expertise needed now can be acquired by recruiting into forest-y people
fron other disciplines, such as the social soienoes, and by improving the knowledge of
existing staff through continuing programmes or postgraduate cducation. Where necessary,
opportunities for training staff overseas througn fellowships should be ueed more readily.



Inservice training

The revising of teaching programmes of educational institutions to incorporate the
concepts of comaunity forestry ic likely to be a slow process and it will be some time before
now staff trained in these oonocpts become available. In the meantime it will be neceseary
to arrange inscivice training programmes for serving forestry personnel to enable thea to
carry out their future role in the promotion of forestry with an integrated rural develop-
nent approach.

Prograscen for insorvice tra:ning should be arranged with great care and in close
cooperation with the various minietries, developmer.. aguncice and personnel from other
diociplines so that full use is made of all the t.aining and other facilities which may be
available in the country., Short courses, visito ard seminars should be organized and any
forestry extension instructors should be given wife icope to spread their knowledge.

Advice from farmer associations, labour unions, oto., should be sought and practical
trainang carried out in typical areas which will jilluetrate the technical, economic and
social aspects, both positive and negative, of rural forestry development prograsmes.
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PART III
PROJECT SPECIFICATIONS

INTRODUCTION

This part of the study atteapts to bring together factors which are likely to be
relevant to project specifioation, Many of the procedures involved in working out technical
solutions are not peculiar to community forestry (eite olassification, socio-cconomic survey,
etc.), and where these are adequately covered by standard manuals they are omitted or merely
alluded to. Similarly “here is little or no treatment of types of forest production that are
already undertaken on a large scale by forest services (production of sawlogs, pulpwood,
etc.). Nor has any attempt teen made to presoribe special methods Tor the management of com=
munally owned woodland, though this form of ownership oay account for many millions of
hectares which are in need of such attention.

ID:NTIFICATION OF NEEDS AND POSSIBILIVIES
PROJECT AREA SURVEY

The forestry problems of a commnity can eeldom be solved in isolatiop. The purpose
of a project area survey is to ascortain the needs, problems and possibilities of the com-
runity and to determine what priorities the community attaches to them. In many instances
it will only be when priority problems have been solved that it will be possible to mobilize
community support for foreotry.

The fc.mulation of a project should therefore be based on the availaole knowledge or
all the interreclated paremeters — physical, biological and human — and should take into
account the needs, ctc., and the priorities of the comrunity. The investigation should oover
the current situation and the various future options and possible trends arising from changes
in land uee, changes in the intonsity of the use of the resources, the applicat:on of inputs
for increcased productivity, and the changing conditions and attitudes such as the purchasing
capacity of the cosmunity, market conditions, etc.

Because there are many project survey manuale, no atteapt io made here to provide an
exhaustive check~-list that may be applicable for all types of project situations. However,
Appendix 1 includes guidelines on the rost relevant topice to be considered in a project
area survey. In practice, the availability of reliable and adequate information is usually
& limiting factor, and time, funds, qualified personnel, rapidly changing conditions, eto.,
nay impose consiraints on data collection. However, this should not prevent projoot formula-
tion; the lattar should procecd making use of such information as can be obtained with the
resources available.

It io desirable to oonsider small communities involving several hundred families,
living in a physically very clearly defined area such as o waterohed, a forest resorve, an
irrigation district or a small adminiotrative unit oomprising a village or a jgroup of
villages. This territor:ial unit (taking into account spatial interrelationships, Cefey
migration, marketing) should constitute the etudy 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 com-
munity. The information can be divided into threes main groupe:



- 32

a) the fhyaical and biological environment (climate, soils, vegetation, land use,
otc.) and the environmental impacte of ocurrent and future huzan activities,

leading to a land capability classification;

b) any existing forest and forest-rclated resources, use of and needs for forest
products and the carket prospects for foreet products;

c) the community, both qualitative (special syntoms, land tenure, eto.) and
quantitative ZGomography, areas, production, etc.), includinz survey data froa
a large sanple at farm and family level,

The procedure %o te adopted in conducting the ocurvey in most cases will differ little
from standard patterns. It is necessary, however, to lay grea: stress on the need for infor-
mation to be collected, as rmuch as possible, through members of the community. The aim is
to complement the technical, 'objective' view of the situation with a picture of it as it
io perccived by the irhabitants. The process of collecting information and opinion will
algo be the beginning of the tuilding of rclationships of mutual trust and respect between
project sponsors and lccal people. As far as possible the survey should be carried out by
thosc who are to agssist or supervige work, so that enduring personal links may be formed.

For most items in the survey reference should be made to standard handbooks.
“hree topics whick relate specifically to forestry at the commnity level are treated in
detail below: land-usc planning, assessment of local rneods for wood and fuel, and assess-
ment of existing or potential local or market deaand for other forest products and services.

LAND-USE PLANING

if land 18 to be used efficiently on a permanent basis, the distribution of uses
nust 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, watorshed protection,
road infrastructurc, distance to market, etc.

The first step in land-use planning is the zoning of the project area into homo-
geneous physical umits. There are several types of land capability classification methods,
ranging from quite subjective empirical classifications based essentially on the current
land uge, to socio-ecconomic classifications which consider dynamic factors in addition to
the physical parazeters. Simple classifications Yased 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 physica! and chemical nature of soil and the limitations, hazards
and atiributes of the various topograpkical features. Climate is iikely to be important
only 17 the range of altitudes 18 great, and may be treated as a function of topography.

One difficulty in this approach is the arbitrary rating of parameters, Claseific~-
tionsl/ based on the land systems approach, which identify land foms and land patterns,
considering the recurring charactersitics 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 limiting
phyeical factors.

1/ keferences on the most oommon olassification 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 soerving rather as a permanent basis for a negotiating process in which the
limits of compromise are represented by the unguitable uses indicated for each site claoss.
The technical ideal would te to organize production in such a way as to obtain from each
site class the most valuatle product, without desiroying or depleting the soil regources
and without creating other environrmental hazards :in the area of influence (nilting. floods,
droughts, destruction of wnldlife, ctc.). Once the land-use pattern with its basic techni-
cal and sociological considerations has beon agreed upon, it should boe adhered to and not be
altered at the whims of politicians or other people with local influence.

In land-use planning, particular attention eshould be given to arcas 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
may be congidcred as non-arable, might be made productive for agriculture with a higher level
of technology. Convorsely, low labour costs and shortage of land make i1t poesible, on cer-
tain oites, to .errace steep slopes which would be marginal in mechanized farmang. The
definition of arable land must take into account inhorent fertility, recponsivenese to
management, the availebility of the required technical and financial inputs, the possibility
and the regsponsivencos of the community to adopt improved techniques, and the hazards which
may result (e.g., structural detorioration of the soil or pollution of inland waters bocause
of unbalanced application of fertilizers).

Distance to the nearest village and accessibility will be essential faotors in
deoiding betweon various suitable uses and different intensities of cultivation and manage-
ment. The arcas in which forestry is the preferred use among suitable alternatives will
often be thosc which are unworkable for agriculture, such as steep slopes, or areas remote
fron settlcments. Neverthelese, trecs may be planted on arable land if the value of the
tree crop excceds that of alternative crops and if the waiting period can be financed.

Tree planting may alco be envisaged for agricultural lands along roads, railroads, canale,
boundaries, rivers and on the ridges of irrigated plots. The establistment of shelterbelts,
the fixation of sand dunes and the protection of the quality of water resources should also
be ensured whenever required.

ESTIMATING |.CCAL NEEDS POR WOOD AND FUEL

An important component of the process of identification and design of pro jects
intended to provide forest products roquired by the commnity must be assessment of the
likely order of magnitude of the local need for these products. The starting point for suoh
an assesemcnt will be measurement or estimation of the quantities usod at present. But it
should also take into consideration how usage might change,or could t¢ ohanged, in the
future.

Puelwood

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 reduoing fuel
requirements;

- the possible need to increase fuelwood usage, e.g., to improve avail-
ability of cooksd food;

~ the availability of fuelwood and of alternative fuels which could de
eubstituted for fuelwood.
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Current fuel usage may be known from reoent surveyo in the area, If not, them it
rust be measured. If the fuelwood used is purohased then it mAy be possible to assess the
quantities involved somewhore along ‘he distribution chain, i.e., by reoording how muoh is
oold by the fuelwood merchanto, or how many lorry loads, donkoy loads, eto., are brought
in for sale over a particular pcriod, and how much wood there is in ouoh loads. In the
more usual situation, where fuolwood 18 gathered rather than bought, 1t 18 unlikely that
useful estimates of use can bte obtained except by direct mecsurement at the household lovel,
by means of a sample curvey. If the population to be surveyed encompasses areas or groupe
which arc likely to exhibit markedly different usage patterns (hill and valley locations,
groups with different income lovels, etc.), then a stratified sample survey should be
designod which will allow theoe differences to be identificd, and taken into account.

Jeighing 18 likely to be the coot accurate form of measurement of fuelwood, but oare
rugt be taken to record the type of wood, and whether it is green or dry, in order to be
able to transiate this weight information into equivalert volumes of otanding wood. In
zost areas fuelwood use varies markedly witk the season: in mountaings more ie noeded in
the cold scason than the hot oeason, in the tropico less tends to be usod 1n the wet season
thar. the dry, ctc. The measurcments of usage ruet therefore te ropeated at ouffioient
intervals to establish the naturc and magnitude of this seasonal fluctuation, in order to
arrive at a realistic estimate for the year as a wholo.

The survey should aleo incorporate measurements or estimates of guch other informa-
tion as will be necded in assessing future change and alternative solutions to the fuel
roquirement. 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, heating, and other uses;

= i8 the fuelwood used in an open fire or a stove; ’

= is the fuelwood burnt green or dry; .

- is there evidence of inoreasing fuelwood soarcity: rising prioces, more
hours per day spent on gathering it, eto.;

= is fuelwood gathered for sale as well as for own use; if so, how muoh and what
income does it generate?

A fuelwoud survey of thie kind could well be carried out in oonjunotion with a
household budget survey. As should be the case with all suoh surveys, its actual form and
diownsions need to be consistent with the importance of fuelwood to the oomunity. If it
ie going to be possible tc provide ample fuelwood supplies with little difficulty, then
rough cetimates of the quantities needed will probably suffioe. On the other hand, if there
are severe constraints on the development of fuelwood supplies, suoh as acute shortage of
land for tree growing, then the situation is likely to have to be studied in some depth,

The survey should therefore be preceded by a preliminary asscesmont to establish the dimen-~
sion of the problem, the type of information needed, and the faotors that should be taken
into account in designing and carrying out the survey.

In assessing how much fuelwood tie community is likely to need in the future, it
io important to consider whether requirenents per household oould be reduced. Fuelwood is
traditionally used very inofficiently and most of the heat is wasted., If it oould be used
more efficiently, a given level of requirement for heat, for oooking and warmth, could be
achieved from substantially less quantities of fuelwood, or of other fuels. Tc reduce fuel
requareasents, the important points are:

= the wood or oharcoal must be dry and the stove for burning the fuel must be
correctly designed; thie is especially important for wood}
- open wood fires should be avoided; they are very ineffioient;

- cooking utensils should bs closed, especially when food is prepared by
boiling and the use of pressure cookers makes for great savings in fuel;

= fuel used in colder climates Ray be indireotly reduced by ijmproved
bousing to reduce draughts and heat loss through walls, flcor and roof,
etc., and by better clothing.
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At the same time, it is necessary to rocognize that in situatione where fuelwood is
already scarce, current usage may be below what is needed or desirable to maintain adequate
levels of warmth or to provide guffictent cooked food. In thege oircumstances, if the
necescsary improvements cannot be effected by improving the efficiency of fuel use, an in-
crease in supplies per houschold might have to Le planned for.

In assessing what share of the community's fuel requirements might be met from
fuelwood 1n the future, the following points should be kept in mind:

1)

2)

3)

4)

Use of commercial fuele will dopend in the firset place upon their
availability: the exiotence of a distribution ne‘work which makes
them available within the comunity, However, even where theoy are
availabla, thoy will be ueed only where the population is able to
afford the coots. Because of tha cash outlays required for stoves,
installation, etc., these fuclo may not be a viable option for the
rural poor.

Charcoal can be made from any woody material but dense charcoa)

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 ouccessful in low humdity climates.
Charcoal is favoured as a fuel over wood becauge it cannot deteriorate
in storage, is convenicnt to use, produces no smoke or tar and re-—
quires a sinmple otove. Iigc comtustion efficiency considered at this
point ig ugsually higher than wood. However, there 16 a great loss in
the carbonizaticn of the wood to produce charcoal. Thus, ugse of wood
for fuel ao an alternative to charcocl should always be seriously cone
sidered. An important factor in thke 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 sources too far away to supply
fuelwood economically.

Agricultural residucs and animal dung are direct substitutes for fuel-
wood, coamonly used either when fuelwood is in short supply or seasonnlly
when the reeidues are widely available. A factor to be taken into
account in ascessing the balance between these fuels and fuelwood is the
possidble alternative valuec of the residues and dung in maintaining the
fertility and structure 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 about,

Biogasification converto agricultural residues and dung to a gas fuel,
methane, through anaerobic fermentation, while the plant nutrient value
of the organic material is rotained in the residues, which can thus be
used as a fertilizor. It is, thorefore, an alternative to be considered
where fuelwood 18 in short supply, leading to an undesirable diversion
of residues and dung to fuel use. Factors that could influence the
choicc between biogas and fuelwood are: cost of the plant and aseociated
equipment <o storc and uee the gas, a minimum si1ze more guitable for cowm-
munity than houschold use, the need for aseured supplies of water, and
the technical knowledge required to maintain a uniform tomperature.

The appropriate solution in a given situation could well involve several elements.
It i{s important to bear in mind that a situation of fuelwood scarcity might be as signifi-
oantly, 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. :



Poles and timber

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

AD in the case of fuelwood, it will be important to take into account likely future
changes 1n usage. For exa.ple, in East Africa a common early otage in the process of up~
grading rural housing as incomes rige is the substitution of corrugated iron roofing for
thatched roofing. 7o provide a proper base for corrugated iron it 19 desirable to use sawn
tirver menbers jor the ronf structure instead of poles. Therefore this trend in housing
developrent is accomparied ty a faster growth in ncede for sawn ‘imber than for poles.

nhere a need for sawn tinmber 18 foreseen, the investigation ehould be broadened to
cover an apoessment of how sawn imber could best be produced locally from roundwood. This
could be Ly handsawing, which is simple and incxpensive. Alternatively it might be possible
to eotadlish a ocmall sawmil, cor at leact a powered saw, Wwithin the comunity. Deotails of
types of equipment which mighi be suitable are given 1in Appendix S,

IDINTIFYING OTHIX FCAEST PROTUCTS

“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 community. If forestry ie
to provide the maxizun tenefit to the cormumity, it is important that the people should be
encouraged and assigted to make the widest possible use of the available producte, and made
aware of others which might be introduced if the environment is suitable and markets are
availatle.

“adble 3} summarizes gsome forest products, the species which produce them and the
benefite they provide, while Appendix 3 giveo examples of a wider range of epecies and pro-
duots with some notes on their distribution, production and uses. The producte are grouped
in three categories indicating in what ways they are likely to be relevant to rural cocmunity
needs: provision of food, income goneration and increased land productivity.

Provision of food

The role of forests in providing food for the rural community either directly in the
form of eeeds and nuts, fruite, shoots and leaves which oan be eaten raw or cooked, or
indirectly as fodder for livestock, or by providing environmental oonditions suitable for
wildlife and fish, is well known. In planning a project, tho extent to whioh the ootcmunity
has drawn on these food gources in the past would need to be evaluated and the following
factors would require consideration :

= the abundance and frequency of the tree speoies 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
(Thie may be 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 ocrop, the seo~
sonal price fluctuations and the reason for these should be established);

= the traditional rights of usage observed within the cormunity.

The impact of these 'secondary food sources' on the stability of the community should
also be asscssed. The presence of stable communities practising shifting cultivation may
be partly explained by .the fact that they presecrve trees which provide food in the course of
their usual elash and burn practice.
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SOME OTHER FOREST PRODUCTS AND THE BENEFITS THEY PROVIDE
Kind of benefits

Nature of Type of product Time lapse between Life o
product or species planting and Benefat
harvesting
Food Nute - canhew, Short to medium Very long if
chestnut, Maca- proteoted
damia, Pietachia
Nuts = brazil, Kedium "
pine, hazel,
Canariun
Pruits -~ jakfruit, Medium "
mango, Durio,
Carcinia, Picus,
acarindus
Pala Nedfum if Very long for
cultivated fruit and ofl
Pungi Short Renewadle
source {f
oultivated
Animal protein - Renewable {f
protected and
managod
Fodder Acacia, Prosopis, Short Nediun
Abisia
Forest Bamboo Very short Renewable by
producta (aleo orop diver- planting and
providing sification) good ranage-
omployment pent
or cash
Resin tapping Kedium to long Sufficiently long
if resources re-
nowed after tio-
bor exploitation
Tasar silk Short Porever if vege-
tation proteoted
%l_a senegal Short Renewable dy
80 orop planting and
diversifioation) good managesent
Nedicinal and other Short if Very long if
eoonomio plante planted proteoted
Forest pro- All species whioh .
ducts which provide bee forage
increase a8 well as wood,
land produo- nuts or frufts
tivity by
diversifios-
tion
Thea olecsa Nedium Very long

Note:

¥ain

Kut

Wood, fuel-
wood, shade

Fruit

Pruit, oil,
edidble heart

Mushrooa

Neat and fish

Fodder

Rex material
for {ndus-
tries, handi-
orafte, hand-
=ade paper

Bmployment

Income by
harvesting
eilk

Cun aradio

Incose and
esploymont
Inoome and

eaploynent,
honey

011, oilocake
for animal
foed

Secondary

Fuelwood, poles,
shade, fodder

Nut

Wood, shade,
fodder

Leaves for fuel and
roofing

Poles, fuelwood,
bee forage

Shoots for food,
forage

Further eapleymont
if rosin an. tur-
pentine industry
follows

Puelwood, employ-
sont {f eilk indud-
try follows

Fodder, fuelwood,
poles, soil
improvecent

Impact on health
(medicinal)

Imspact on mutrition

Bee forage, wood
for )_und.torml

The epecies and products menticned ubove are examples only,



Any programme for oofwmunity foreetry should therefore take into acoount:

= the food habits of the local people and their prefereroes;

- the conservation and development of all trces which yield edible produots;
= the planting and management of fodder speocies;

- ensuring suitable environmental conditions for fish end wildlife,

Income generation

7he natural resources available to the community might be able to support production
of saleable outputs theroby providing cash income which will oontribute to greater food
security and a better standard of living. Some examples of such uotivities are:

- resin tapping of some pinc and dipterocarp species which oan lead to a local
industry for the production of turpentine and rosin;

- gum cultivation in combination with foodcrops and fuelwood products;

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

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

Several non-wood products have great economic importance and can provide a fair share
of the farmer's income. Cum arabic in the Kordofan Province of Sudan io a good example, not
only providing cons:derable ircoro to the farmers but also having a significant impaot on
the national economy through its export earnings. Anacardium occidentale 18 another cash
orop very ouitadble at the farmer or corrunity level. The export prospects for the cashew
mt are good with increasing markets in developed countries and algo incrcasing world prices
for totk the nut and the o1l. Other examples are palm hearts and bamboo shoot which already
have an international market and for which, at present, the demand in developed western
countrieo io greater than the cupply.

In ecotimating the potential which could be created by this type of activaity, consi-
deration would rneced to be given to the ranpower available and whether it would be full-time
or seasonal, the resourcce available for cach type of activity envisaged, the potential for
the developrment of the resourcc and the availability of markets for the sale of the product.

If the activaty oeclected deponds on existing resources it will be essential to ensure
proper nmanagecent for nmaximun and long-lasting benefit. If new resources have to be
developed, quick establishment providing a minimum time lag from planting to resource use
would be desaradle.

Increased land productivity

Tne nceds for food, employment and income can best be mot from resources which can
provide a range of useo thereby increasing land productivity., Some examples of such multi-
purpoge species are the many plants which pro.uce nectar and pollen for honey production;
tamboo, which 18 used as a simplc building material, for handicrafts, for fecdder, for the
production of handmade paper and to provide shoote for human consunption; and euch species
as Acacia gene and Thea oleosa which have a wide range of uses (Appendix 3). Other
exampicu of miltipurpose species, of which there are many, are given in Appendix 3., Rural
communities could benefit considerably by the introduction of guch speoies if they do not
occur naturally and if conditions permit.

DISTRIBUTION AND MARKETING
Hany of the products that have been discussed are items that could or would be pro=

duced partly or wholly for sale rather than for local consumption within the community.
There will be many situations where even fuelwood or other wood produots might also be
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produced for sale. It is very important that if the small producer is to be oncouragoq to
engage in such production he be assured that he will be able to market the produot, and mar-

ket it at a profit.

A number of issues arise in this respect. The firat is the need to Le able to identi-
fy markots, to be able to match markets to the range of products that the farmer night
produce and be able to assess the likely financial profitability to the profucer through
analysis of the value in the markeiplace and the costs of producing the goods and placing
then in tho market. In short, the forest service, or whichover agency is encouraging new
or expanded production, must base this on gound market intelligence., As some of the orope
likely to be grown in commnity forestry pro:ects have a lengthy production period, it may
oe nocossary to agsess what is likely %o happen in the market gsoze yocars ahoad.

A occond factor is the need to ensure that the producer bencfite to the fullest
extent possible. All too often, a disproportionately large part of the market value acorues
to intermediaries. The latter also tend to encourage the producer in negative practices:
for exampl2, encouraging production of commercial produots at the expense of cssential pro-
tootive practices.

One solution to this problem can te to encourage and assist cooperatives and other
forms of producer grouping (see pages 22 - 23 ). It is to be noted that cooperatives, to be
effective, usually need to be vertically integrated through to the marketing stago, and the
naximum benefits will often only te achieved if they also engage in processing. Alterna~-.
tively the foreatry authority or a state forest corporation might nidertake the marketing
of their production on behalf of gaall producers. However, to be offective and efficient
thio callo for commercial and management ekille which a forest authority may not poscess.
One way of overcoming this could be for the authority to set up a )oint onterprise with
induetry for this purposc.

A related iosue is that of ensuring etabilitv of prices inorder to avoid fluctuations
in the income of the producer. Price controls, price commissions and buffer stocks are
devicos which might be appropriate in partioular situations. However, with a few notable
exanmples such as gum arabic in Sudan, the proportion of the produotion of a coemodity which
io genorated through community forestry projects is seldom likely to be 6o large as 1o
warrant a geparate 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. Community forestry projects often involve
populations in remote areas which lack even phyeical acoese to markets. The forest authority
may have to accept the responsibility to provide such access through the building or up-
grading of feeder roads to link the commnity with the existing transport network.

ENVIRQIME: AL, 3SPECTS OF FORESTRY

The following sections consider the services rendered by forestry whioh are fro-
quently insufficiently lknown to the local population, and coaprise suoh benefits as erosion
control, soil conservation, watershed proteotion, stream flow regulation, dune fixation and
local modification of wind, temperature and humidity. These are icmense topios of enormous
complexity, the treatment of which ie covered by numerous publioations some of which are
listed in Appendix 6. Of particular rclevance are two papers (FAO 1977 (a)(P) and
FAO 1977 (bm))-

Erosion control, 8oil conservation and land reolamation

In areas with a high ercsion hazard, because of the type of 80il, steep slopes or
because of the distributicn and intensity of rainfall, both the establishment of anmual
and permanent crops and the estatlishment of tree plantations require the adoption of
suitable conservation techniques. On very steep slopes, where intensive oonservation
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farming techniques, including bench terraces, cannot be established, only perennial plant
cover can ensure protection. i'ural communities are only likely to undertake proteotive
measures 1f they see disadvantages to themsclves in failing to do so (for exanple where
torrents from above deposit debris on arable land), or when they anticipate benefits in
the form of production, Incentives, such as subsidios or soft credit, may be necessary for
the introduction of conservation practices in rost cases.

In the protection of public facilities, the involvement of the compmunity should be
encouraged but the total economic burden should be the responsibility of the government.
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 himan
scttlements againet floods through river training.

Land reclamation and erosion control schemes may secure uneaployed or underexmployed
people with a regular incoame during the periods in whioh agricultural or forestry activities
cannot provide full employment. Scme of the possidbilities to be considered are sand dune
fixation, establishment of shelterbelts, road protootion, dusiccation of swanps and reolama-~
tion in arid zones, saline soils, lateritio plains or badly eroded areas,

Cffects on local climate and hydrol ogy

irces affect the climato in their vicamty by reducing wind speeds at ground level,
and by shading the ground, which causes heating to be raised to cenopy lovel, ifhere forest
maintains a deep soil that otherwise would be unexploited by roots or eroded avay, the
resulting 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 fiom time irmenorial, but some of the effects on the cycles of water
and energy are only now beginning to be realized, oven by epecialists. Villagers are
unlikely to wish to plant trees only for their climatic effects, but these may constitute
a ugeful subsidiary argument.

Amenity aspects

Kestoration of an area to scenic beauty will contribute, in addition to the psycholo=
gical, esthetic and physical benefits on the community involved, to making it more attrao-
tive to tourists through the improvement of landsocapes and the establishment of recroo-
tional possibilities. The implementation of recreational facilities will provide addi-
tional employment and cash income to the local comrunity. A pleasing landscape, in the
place of eroded slopes and a vildlife-depleted habitat, will certainly give the comounity
an outlook that will be very differont from the attitude of resignation, poverty and
diseasc that is characteristic of communities where the natural resourcce have been misuged
and abuged,

Tree plantat:ons may also be established in waste and sewage disposal areas, thus
making better use of the land, preventing wind- and water-borme diseases from affecting
neighbouring arcas and promoting the recycling of water and nutrients.

rlildlife manaprement

Wildlife can also contribute to the development of loocal communities, either by
providing food or other produots or by becoming a source of attrastion for tourists and
for gamchuntors., Crocodile-rearing in village pens and the management of deer for the
production of antlers are two of the many possibilities which are discussed in more detail
in Appendix 2,
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PRODUCTION ANT M NACEMENT SYSTENS

INTRODUCTION

7o satiefy existing and potential needs, once these have been identified, production
systems must be set up. These will rarely be oo oimple an tho systems of classical silvi-
culture if the associated products mentioned previously are to be integrated into them.
#here the need for land for food production is very great, foresiry may only be acceptable
if it is combined with agriculture or grazing in an integrated syctem,

It 18 convemicnt to treat the nany possible combinations of productive systems undor
a few man headings, comparable with the silvicultural systems of classical larpge-scale
forestry. There 16 a problem of terminology, several terms being used in sorme casecs for a
single oys:er: and a single term 1n others for several. Ffor example, 'agri-silviculture® 1o
oometimes used to mean any combination of annual crope with trees and sometirmes to rmean the
particular method of plantation mnown as 'taungya' (i.c., planting of foreot treec by faracrs
who are paid partly or wholly by being aliowed to grow foodcrops between :he trees in the
initial ycarogt Hore recently the term 'agro-foreetry' has beer introduced 1o signify any
syeten that includes both tree cultivation and food production. In the present document an
atilempt 18 made to use terms that are precise and unambiguous and that lend themgelves to
translation,

All the systems deocribed below have in common the feature of Yielding prucucte thas
can either be directly consumed or casily harvested and marketed by the local comtunity.,
At one extreme (amall-scale forcetry or 'village woodlots') this result is assuren sinply
Oy ecaling-down and acdapting clascical silviculture, At the other extremo stand coaplicated
syotems that combine two or nore simultanoous or consecutive productive sub-systems.,

The main categories urec as follows:

- multiple-product forestry,

- emall-gcale forestry (village woodlote),
- arboriculture (treo faming),

- agrisilviculture,

silvipasture.

This study kas taken into acoount the experiences of 18 projects, which are sumarized
in Appendix 2.)/ Twelve of these werc oxamined in detail in the Desk Study presented at the
Second Zxpert Consultation in June 1977 and six ticre individually tested as case studies by
participants in that meeting.

Fourteen of the projects fell into the category of 'emall-scale', two into agrisil-
v1cultura1/taungyn, one arboricultural and one into silvipastoral. The major objectives
of the projects were as follows:

1 pulpwood production
1 gum arabic production
2 fodder production
S fuelwood production
9 timber, poles and fuelwood production,
Eight of the projects wore strongly motivated by environmental protection and

improvenent, five by social considerations and one envisaged integrated multi-produot
forestry,

1/ Two of the projeote have been summarized jointly,



KU TIPLE-PRODUCT FORESTRY

“hie term io used to cover all cases in which a forost ecosystem io nade to yield
other material products in addition to wood (but nct including annual crops, forage for
forest grazing, nor such products as water that would te produced under any system). At one
cxtrene this may mean no extra management provisions other than perhaps facilitating acceess,
as with honey production amongst eucalypts. At the other extreme complex manipulation of
the ecosystexm may be necessary. In between lie a range of possitilities in which the
forester treats ‘he requirerents of tutsidiary production as constrainte on silviculture,

Hultiple-product systemes are particularly indicated where the local inhabitants are
forest communities with a tra‘ition of obtaining a variety of products from the forest, and
where past management has aimed exclusively at tirber production to the detriment of the
people's livelihood. In the case of plantation forestry it secms likely that only the
cimplest provision of secordary products can be catered for, at lecast ir the first rotation.

SALL-SCAI £ FCAZSTRY ('VILLAGCE CODLOTS')

This 18 silviculture on the scale dicta‘ed by local demand for forest products and
louv~l availatility of suitable land. There is a single main product, normally firewood,
and the teckniques of cultivation are oimple. Skilled advice is likely to be necesoary only
on establiohment and harvesting. The loss of the land for other uces will be felt during
the more or less lengthy period before production starto, and some “orm of compensation is
called for. Because of its simplicity thio sytem 18 the =ost suitable for peoples with little
tradit:on of cultivation, notably the grazing communitico of relatively arid lande, and for
faring comrmunitice ¢hat rely on a single main-crop plant.

An 1mportan’ sub-class 16 constituted by line or group plantations, in which the trees
are dispersed in s=all groups or linces wherever guitable patches or bands of land are avail-
able. The purpose cay be to provide wood or shelter or both. “anagerent of a eet of such
groups as a single wood-product:on un:t 1s clearly more difficult than the case of a eingle
block, and protection of the young trees against damage requires greater awareness and
discipline. This type of plantation 18 therofore suitable for comunities with a sirong
tradition of cultivation and crop protection.

It 1c also convenient to treat under this heading the intensive plantation of fast-
growing trees for wood production by private owners, though this category merges into that
of arboriculture (see below). Quick-growing cpecies such as Gmelina arborea and Aldbizia
falcataria can be regarded as cash crops. A plantat:on of Crelina after 8 vears can yield
200 m3/ha which may give a return which is as such as the retwrn from several
agricultural cropsc. f5he addit:onal advantages are threefold: (i) carnings tecome regular,
(ii) cropping may continue for a long time under a coppicing system, and (iii) soil ferti-
lity is maintained.

Other casco of trees as cash crops using Casuarina spp. on eand dunee, various
aspecies of bamboo, or cashew (Anacardium occidontulei, can be found in many countries.

ARBORICULTUKE

This term isused to signify the intensive cultivation of trees individually or in
omall groups or orchards for whatever purpooc.j/ Arboricultrre is a bone of contention
between foresters and agriculturists. ‘there the crop is edible the latter heve usually
succeeded in taking charge, though there are many cases of forest services pianting fruit
or nut trees, particularly if therc is novelty (for example, carob trces). Where the orop
18 not food, the allocation to foresters or agriculturists has been arbitrary. For example
the former has kept cork cak while the latter has had rubber.

l/ The English-language usage in industrialized countries, restricting the sense to the
tending of ornamental trees, often in an urban context, is derived from this original
oeaning.
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Rules foi allocation do not oeem to be poesidble or useful. Foresters should adopt
a pragmatic approach and be ready to help to introduce or improve arboriculture wherever
no one eloe ie acting. All the trees of agriculture initially came out of the forest, and
if the forester can get promieing new opecios out into fielde and orcharde he should do so.

Arboriculture is okilled work and is unlikely to be successfully undertaken except
by farming or foreet cormunities with a tradition of planting, grafting, pruning and tending
treeeo.

AGCRISILVICULTURE
Ceneral

This term is used here to oover all systems in which land is used to produce btoth
foreot trees and agricultural crope, either simultaneocusly or alternate.y. nhere 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 %0 eimplify themselves either
into plain agriculture or to plain forestry. And for the same reason they are more likely
to succeed with communitics that have a tradition of cultivating both trees and annual crope.
Several major systems may be distinguished.

égz;culturc with trec fallow

“hie is simply an improved version of that most ancient system, shifting cultivation,
the trees of the fallow teing valuable species, planted or sown instead of being allowed to
8pring up spontaneously. Ao witih the shifting cultivation, the prodblem is that increasing
demand Tor food ray lead to the fallow poriod being shortened or eliminated altogether. The
solution, to be adopted wherever the forest fallow is necesoary for the maintenance of the
8oil, 18 to increcase the productivity of one or other or both phases and to inform the farmer
of the hazarde of soil degradation. This syctem 18 most likely to be appropriate for forest
comrunities but where a particularly valuabla forest product 18 availatie it =ay also be
proposed to farring coccanmitiec. In southern Iraq a system 1o practised which can be counted
in thic category: <amarix trees are planted on land which was onzc used for growing vege-
tablee and was later abandoned after the well water had become very saline.

Agricultural afforcotation

Thie syotem consists of intercropping a forest plantation with agricul tural crope in
the imitial 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
pudblicly owned land, using the labour of ‘and-hungry farmers who are paid wholly or partly
by being given the use of the land: this is the well-known taungya oyoten, firet uged in
Burma in 1856 and eince adopted in various forme in many countries. It is important to note
that taungya ie only one possible method of agricultural afforestation. This system gshould
not be used in hilly areas with steop 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-
oultural crops, namely:

= they should be fis\-growing light demanders so that they may quiockly
over-top the focdcrope;

= they should either be capable of closing canopy early or should be
oapable of being planted at olose spacements to allow early orown
olosure;
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= their root system should not be ouperficial thus making them liable to root
danage from the cultivators;

= they should have the overall ability to withstand short perinds of competi-
tion for lignt, water and nutrients.

By the same token, the agricultural orops 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 possidble, the agricultural crops should also display certain qualities, advanta-
geous to the tree crop, such as those of soil improve:.ent (through the fixation of nitrogen,
for example) and water conservation.

These goneral propositions are based on the asgumption that the main goal is to
establish a tree crop as esoon as posoible. However, because of socio-econonic reasons, it
may be desirable to aspiet the farmer as long as possible, making a coapromige between the
agricultural and the foreotry objectives. In ouch cascs the iree species gshould be amenable
to early wide opacezent, should poseidbly pooecso self-pruning properties, should not cast
a dense ohade and should themselves be tolerant of side-shade, if not full overhead ehade,
in the early ctages. (King, 1958 (s)).

“he syntem beging with the clear-folling and burning of either the remaine of a
recently exploited foreot or of the secondary growth. However, some valuable tree spocies
nay te marked for retention, as ie done in some parts of Sierra Leone. In most cases the
first agricultural crope are planted before the tree crop, but they may be planted after the
tree crop, or oimltanecously. The actual time of planting of both typeo of Crops is regu-
lated ty the rainfall regime of the area concerncd. dhere agricultural planting precedes
forest planting the objectives are to provide an incentive to the farmer to clear the land,
to give the farcer a poriod of use during which he is not burdened by the necessity of
caring for the foreot crop, and to enoure that the land is properly cleared before the
foreot crop is introduced. But 1t g aloo true that when the two crops are planted simul-
tancously or the agricultural crop io planted firet, the treeo will receive an initial
boost in growth from the burnt vegetable matter and the farmer will be more careful in his
tending of the trces when his own Cropé are giving returns, since his interest in the tree
crop will be related to the yiclds of his agricultural crope.

A few examplos of particular agricultural afforestation eystems are given in
Appendix 4, together with a list of agrioultural crops most commonly grown in the geo-
graphic rogione where taungya is most frequently praoctised.

Perennial crops under forestry

In many countries the cultivation of tree orops or other perennial crops other than
timber spocies are proscridbed in forest reserves for variocus reasons: they suppress the
foreet 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; in the ovent of
forest trees being found to be hosts for pests which attack the agricultural crops, there
will be irresistible pressure on the Forest Service to destroy the timber orop; and they
may lead to claims for ownership or rights and other claims against the Forest Service.
The agricultural tree species which are sonmetimes grown with forest species include oso0a,
coffeo, oil pala, citrus, papaya, rubber and tea.
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SILVIPASTURE

This term covers systems in whioh oontrolled 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 harveoted and fed to stalled animale: this ie claseified as agri-
silviculture cven though animal husbandry is involved, since only plant production takes
place in the forest. The transition from unmanaged grazing to silvipasture isc one of the
moot aifficult taske facing rural authorities in grazing commnities, but the only alterna-
tive is to watch further losses of biological capital. The principle consideratioms which
must be the basis for all grazing management programmes are the following:

roper intensity of use - Plante thrive whon the degree of use is moderate,
EEEQEE of the herbage and browase production must be left to permit the
plants <o keep their food faztory productive and to provide for ground
oover, and the return of orgaaic nmatter tc the soil. A goneral estimate
is to utilize SO percent and leave 50 percent,

Proper scason of uge - Grazing during rapid per.ods of growth is especially
damaging., The moet critical period is soon after growth starts on a given
range and the animalg rmst be kept off at thip time,

Uniform livestock use over the range - Livestock tends to use some areas more
heavily than othere cepecially near water, along level bottomlands, ridges
and certain range eites, To attain uniform livestock use would require well-
planned water developnent, establishment of divieion fences and construction
of traile i1n rough and bush country. 3Jalt may aleo be used to some extent
to attract livestock to arcas which would otherwise be little used. Aseigo-
ing the class of stock to any given locality according to forage preferences
of the animals ie aleo very important. Goate for example can do well on
leaves and twige of brush and dwarf timber specics. 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.

pPeriodic rest from grazing - Year-long use of ranges places the range plants
at a tremendous disadvantage since they have little opportunity to make root
growth, replenish carbohydrate regerves, initiate new shoot or to omeet a
combination of these growth requirements whica could not be mot under a year-
long grazing period Rest during any part of the year is therefore important
but it is eccpecially essential during early stages of growth. MHany systens
of deferred and rotation grazing have been developed to pormit the plants to
rest during part of the ycar. However, any successful systes tust fit the
local conditions if it is8 to be of any value.

good livestock hustandry - A correct grazing management programme should
not be an end in itseclf. Any grazing management progracme should aim at
increasing meat 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 peots,

ilhore range lands have been completely depleted as a result of overgrazing, conserva-
tion and improvement action should be undertaken. To this end the programme shoulu inolude
the following stepe, in this order: 1) reducing the number of animals grazing in the
partioular range; 25 preventing further eros:on and repairing erosion damage; 3) improving
fodder production by resceding 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-divieions by means of fenoes, eradication of unpalatable species
and careful obeervance of grazing scasons.
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Hajor work has been done on fodder improvement in forest plantations in Papua New
Cuinea, including studica on grazing rotations, oarrying capacity, economies of integration,
etc. In the Araucaria forest pastures in Bulolo about 2 GO0 head of cattle are grazed in
some 4 000 ha of forest plantations. .hile cattle aro po¥ introduced in open plantations
of above seven to eight years of age, it is expected that this can be done even in planta-
tions over three or four years old. Fencing would be required to prevent cattle straying
into younger plantations,

In Indonesia, the State Forest Corporation (Pern Perhutani) has been investigating
aince 1973 the productivity of elephant grase (Permipetum !EEIEEEEE) under teak and sahogany
plantations in the National Forests. Algo, on private land in the Upper Snlo watershed,
vith technical advice from UNDP/FAO, underplanting of elephant grass 18 carried c+* gt
0.8 x 0.8 metresn (m). Trces are planted at 2 x 2 = spacing, the choice of specice varying
trith clirate: Pinus merkusii, Albizia falcatari, ucalyptus alba, Acacia auriculiforais
and Calliandra calothyrus., ~he clephant prass density is increaged by the farmer by plant-
Ing cuttings during the farst two years ard full production of §0 tono/ha/ycar 18 attained
in year three, but yields of 120 tons/ha/ycar have been reached. The Pinuo/klbizig/grauo
systen would cmploy two men on a full-time bapis on a 1 ha holding. The Bucalyptus/gracs
oysico would employ one man per hectare continuously, but in the area where thio gysten
could be used, holdings are often 2 ha in extent,

In Nepal, fodder plantations are generally sulti-purpose, the main species being
Mcus cuma, F. lncos, Albizia epp, Liteea polyvantha, Morus spp, Cactanopois spp, and
leucacna glauca. Seven hundred to fifteen hundred trees per heotare aro planted
and harvesting commences some five years after planting, fuli production being obtained 4=
the terth year. Tree Toliage is harvceted all year, but particularly after the monsoon
seagon. A farmer's estimate is that one mature fodder tree i:11 provide cupplcmontary 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 cotimates of annual yield aro 5.7 metrio tons
of starch equivalent or 26 metric tons of dry matter per hectare and 5« 12,5 motric tons
of 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 35C milli-
metree(rm)), Acacia altida is planted at a 10 x 10 m spacing. Felling is prohibited and
there is no epacific fencing against cattle. GCuards or watchmen are usged to protect reoent
plantings.

INTEGRATED {ATERSHED MANAGEMENT

Comprehensive watershed management ie in fact a oomplex of systems whioh is geared
toward four main objectives:

= the rationalization of the land-use pattern, acoording to the land-use
oapability and other environmontal criteria;

~ the optimization of the use of notural renewable resources, within the

conoepts of multiple purpose use and continuous yield of goods and
services;

-~ the protection of water resources quality, quantity and timing and the
coneervation of the soil's productivity;

- the improvement of quality of life, both for the benefit of local
communities as for other human gettlements which are dependent on
the watershed's resources and on the stability of the tributury area.
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Therefore, integrated watershed managemsent requires the oombined input of all perti-
nent rural development astions plus a series of speoifio sotions whioh may involve the
application of one or more of the following measures and techniques:

- preventive regulations,

- manipulation of the vegetation ocover,
- mountain roaa stabilization,

- afforestation and revegetation,

- torrent control,

- conservation farming,

- range managoment.

Intensive erosion control works for improved upland agrioulture can be justified in
areas Wwith a high prcesure for agricultural lands, as has been demonstrated in a UNDR/FAO
pilot watershed project in Smithfield, Jamaica. The stecp slopes were systematically
terraced and fruit and forest trees were introduced, with excellent returns, particularly
from harvests of lucea yam and yellow yam (Dicscorea opp). Net returns of US § 1 875/ha
wore obtained, the annual oost of bench-terracing being US ¢ 200/ha with soil improvement
practices. At the pame time, the amount of soil losc, as compared with the traditinnal
cropping systems, is greatly reduced with terraces. In the same project a comparison was
rade of the two methods during four ycars on a 17° slope (annual rainfall 3 250 mm), which
chowed that the average of dry coil loss per hectare per year from the check plot was
135 tone, ihile the loss from the bench terrace plots was 17.5 tons. Plots with hillside
ditches with continuous counds lost 27.5 tons (FAO, 1977 (S)).

.In the Kae Sa Integrated iWatershed 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 comprisingt

~ stabilization of shifting cultivators as settled farmers through inoentives,
demonstration and extension;

=~ improvement of the living standards by adjusting the population/natural
resources ratio and by introduocing new orops, new cultivation practioces,
education and health ccasures, market promotion, security of land tenure
according to the availability of land, etc.;

- eaployment for the landless and those leaving the rural areas, training
of looal staff, introduction of labour intensive activities and improvement
of the physical and institutional infrastruoture.

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

Subsidies may be a convenient incentive for integrated watershed managenent projecte,
a0 has been shown by 20 years' experience in Venezuela, partioularly in the Andes, through
a successful conservation subsidy programme. Afforestation, conmtour ditches, check-dams and
other erosion control practices are encouraged through payment in kind of fertilizors,
sceds, livestock, sprinkler irrigation equipment, construction material and other inputs
which rapidly allow the emall landholders to increase productivity and to improve their
standard of living.

The integrated approach is partioularly pertinent in the case of watersheds. The
upper watershed and the downstream area should be compleméntary and a sooio-economio
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balanoe should be maintained. Since the coomnity is unlikely to take the initiative in this
type of effort, the government should take steps to establish the neoessary authority for
interagency cooperation but involving the community as mmch as possidble,

SELECTION OF SITZS, SPECIES AND TECHNIQUES

INTRODUCTION

Implementing the chosen production system requires detailed choice of site, specics
and technique, though to treat one decision as gubsequent to the other is merely a didactic
convenience: normally the system will have been chosen with the available options in mind
and these :rill have been gselected in the course of the survey on nceds and possibilities,

It ie therefore not necessary to reiterate considerations that have already ererged. Thus
the isgues that arisc in ensuring that production 1a cconomically sound, that were discussed
on pagos 18 and 39 are not repeated here. Nor will the following outline include much of the
dotail that 18 to be found in standar¢ handbooks (oce Appendax 6). Table & shows, in
simplified forn, the various considerations which need to be taken into account in the seleo~
tion process, and this is followed by sections which describe the principle of selection
giving come examples.

SILVICULTURAL 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 ie difficult,or impossible,
for man to alter, e.g., climate, soil depth, topography. In the present con-
text 'site’ ie considered to include climatic as well as soil factors,

Cultural trcatment - Techniques used by man which can alter the lccal environ-
ment significantly, e.g., ®oil preparation, fertilizaiion, weeding. Such
techniques may have only a temporary effect, tut they are usually applied at
that otage in the life of the trees when it is most effective, i.e., the
eutablishment stage, when the trees are young and most responsive to man's
intervention.

Because the choice of npeéieo should never be made without considering the character-
istics of the site to be planted and the cultural techniques to be used, these are dealt
with first,

Site

The effects of extreme differcnces 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.I.) is nearly four times-that on the poorest (S.W. VII).

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

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 between
the inherently fast-growing and the inherently slow-growing species. As conditions ap-
proach the limits of tree growth, for instance because of inoreasing aridity or inocreasingly
low teaperature, the mumber of successful speoies beoomes fewor and their rates of growth
and yield are reduced.
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TABLE 4
CONSIDERATIONS IN SEIECTION OF SIVES, SPECIES
Clicate
Sosl
Topography

Cultural
treatment

Speoies

Fuelwood

Poles and
posts

Sawlogs,
plywood, eto.

Pulpwood

Kultipurpose
speoies

Shelterbelts

Sand dune
fixation

¥atershed
aanageoent

Riverbank/Road-
side proteotion

Biotic factor
Plant indicatore

Heeding

Siople techniques
Protection
Seeding

Adaptadbility

Resistance to pests, eto.

Fasy seed oupply

Enoy +stadblishment

Easy regereration

Absence of adverse side offeote
Productivity

Farly returns

Heating value
Specafic gravity
Koisture content
Extractives

Ease of harvesting
Durabdbility

Straightness
Strength
Katural durability

long rotation

Short rotation

Produoing several products
sisultaneously

Adaptability
Crowth rate
Crovm formation

Adaptability to macro and
mjoroclicate

Cood survaval on ixpoverished esites
Produce large amount of litter

Strong and wide-spreading root systen
Ease of establiohment

Dense crown and all-year foliage
Resistance to dioease, eto.

Soil improvezent

Econoajic roturn

Strong, dense and widespread
root systien

AND TECHNIQUES

Remarks

Looal experience and
research

See o;nnplo-pscosz

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

See PICOP, page 54

See page 35 and
Appendix 3}

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

Clamate: temperature, rainfall, relative humidity, wind, elevation aspect, exposure.
Seasonal and amual variations in temperature and rainfall are more important than totals or
means. lergth of dry scason and ite relation to temperature ('summer' or 'winter' rainfall
regioes), ccan daily minimum temperature in the coldest month and maximum in the hottest
month are factors which may be limiting for certa. n species.

Soil: depth, texture, parent material, fertility, pH, salinity, degree of compaction
or permeability, aerat:on, wa‘er relations and drainage. Of these, soil depth is usually
the most important for tree crowth, followed by soil texture.

To aphy: important because it may have a oonsiderable effect on both local oli-
mate and locﬁi g8o1l deveiopment or ooi} erosion. .

Biotic factors: influence of man, fire, domestic and wild animals, pests and diseases
and competing vegetation. The effects of these may be modified by ocultural or proteotive
treatments.

Plant indicators: the existing vegetation, being itself ‘he result of the inter-
acting factors of olimate, soil, topography, historioal and biotic factors, may give valuadble
indications as :0 the characteristices of the site.

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

. 4ithin rural communities 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 faotors should assist in seleoting species adapted both
to the general climate of the area and to the local soil variants, such as ridge tope and
valley botioms,

Cultural treatment

The intensity of cultural and protective treatment of planted trees affects both
survival and growth. In some cases treatment may make the differonce between success and
failure, 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 rore otrikingly than do pines, to suoh an extent that weeding may make the
differenco between succeee and failure in eucalypt plantations.

For trece-planting in rural communities reliance should be placed, as far as possidle,
on relatively simple techniques, since it may be impossible to ensure the olose technical
supervioion demanded by rmore bophisticated techniques. However, certain minimum standards
are obligatory 1f it is to be worth planting at all. Adequate pitting is necessary whenever
potted etock is to be used and it is eseential to protect young trees from browsing by
goats and catile, and from fire, which can be a serious hazard, particularly if weeding is
neglected.

Species vary in their silvioultural demands and detailod information is available in
the various references listed in Appendix 6. Certain techniques which succeed with some
epecies can result in failure with others, for exansple Cessia siamea is often ocstablished
successfully by direct sowing, a technique which ie entirely unsuited to the enallor-seeded
eucalypts. The local possibilitios for cultivation and proteoction will exert a considerabdble
influence on the choioce of 8pecies. Hhere the necessary technical advice is aveilable, it
should be poseible to introduce immediately species which neod intensive culture but which,
given it, will prodvce large yiolds of products or services. If conditions are very
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difficult or technical advice is not readily available, it may be necessary to select a
‘tousher' but somewhat slower-growing species, at least in the early stages.

Selection of species

A species selected for planting should possess the following silvicultural charaoter-
istice: '

1) Ability to survive and remain healthy under the given conditions of site
and cultural treatment. Adaptability to local olimate including annual
variation in climate, and to a range of looal soil variation. ‘

2) Resistance to local hazards, inoluding pests, diseases, fire, browsing
and trampling. '

1) 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
coppiocing or prolific seeding species.

6) Absence of undesirabdble biologioal side—effects such as the harbouring
of agricultural pests or competition with agricultural crope by
surface-rooting speoies.

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

8) For rural commnities, productivity in the carly 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 ecologioal pioneer species, rather than members
of climax communities,

9) Por protective planting, speoial characteristice may be required: 0.8ey
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 wathin the country. Rural
communities seldom have the facilities to conduct their own reeearch, but often 1t is
possible to make use of research carried out by the national forest service, universities,
etc. 'here additional applied regearch does prove necesgary in order to identify appro-
priate species and techniques, it should be carried out in conjunction with the local

people.

In the case of exotics, which play an inoreasingly important role in pluntations,
useful guidance may be obtained by matching looal climate and soil with thoee 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 aleo useful, but gives loss indication of its
adaptability to new environmente than does its performance as an exotic.

There is much evidence that, for certain epecies, the provenance or geographic loca-
tion from which seed was collected may be ae important a factor in adaptability and rate of
growth as the taxonomic epecies itself. A good example is Bucalyptus camaldulensis, of
which the Lake Albacutva provenance in Victcria has given outetandirg results in the Medi-
terrancan region, while the Petford and Katherine provenances have performed excellently
in savanna conditions south of the Sahara. ifhere such Inowledge io available, it may be
as important to select the right provenance as the right species,
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UTILIZATION CONSIDERATIONS

The function of rural plantations is to provide either products such as food, fodder
anc wood, or services such us soil stabilization, shelter and shade. Any successful epecies
can fulfil at least %wo purposes because 1) all trces produce wood and all wood can bg
burnt as fuei, ?2) ali trces produce roots and all roots are beneficial in rodugxng g6oil ero-
sicn ard improving percolat.on of wator. The versatility of a speciec in fulfilling more
than one funct:on simultancously should always be esaessed and, other things being equal,
multipurpose cpecies should be preferred to the sirsle or dual-purpose opecies. ;t is,
nevertheless, necessary to attempt quantitative cot irison of the different functions
separately. In some cases 1t ray be more efficient to plant several spoeciesn, each performing
a separate function. A range of spocies may be loes prone to pest and d;ooaqo hazards than
monocultures of a single multipurpose opecies.

uoelwood

Yuei 10 likely to be the most 1mportant and the rmoot universal of wood products ob=-
tained from rural community plantations. Even where a plantation is intended to provide
other producto such as poles or pulp, 1nferior material, suitable only for fuelwood, will
maxe up a sigmificant proport.on of the total yield,

In addition to the silvicultural characteristico listed proviously, such as high
yields and quick growth, the follow.ng utilization characteristics are important in choosing
ospecics for fuclwood production.

1) Heating value. The heat produced by umit volumes of wood of different
speciee 18 determined by the factors of specific gravity,'moxoturc content
and extractives. Of theoe, differences in epecific gcravaly are likely to
be the most important in rodifying any choice of species baged on volume
yield per hectare. loioture content and cxtractiveo are less important,
although the former Tay have a o:gmificant effect on hardling and transport.
Further details of these factors are:

a) Specific gravaty (S.G.). #or wood at a giver. ooigture content, heating
value 13 directly related o specific gravaty. Comparieons zay be made
at different moicture contenteo, of which 'oven=dry' (0 percent) and
‘air-dry' (12 - 20 perceent) are those roct cozmonly used. Although air-
dry specific gravity varies by a factor of eight tctween the lighteot
(Ochroma) ard the heaviest (Pirat:ncra) opecies in the world, the ratio
betweer alternat:ive cpecien likely to be grown for fuelwood on the same
site io unlikely to exceed two. JI¢ should be noted that spccafic gravity
in fast-gro.m short rotation crops may differ considerably froa that in
Rature natural stands. An example 18 idMcalyptus grandis, which has an
air-dry S,C. of G,.82 in natural Austraiian stands but only averages 0.55
in plantaticns in Soutk Africa.

b) Moisture content (m.c.). Freohly felled wood ugually has a m.c. of betweon
0 percent and over 150 percent. A gaven volume of average density opecies
ES.C., 0.3) 1f dried from the 'green' (100 rercent m.c.) to the 'air-dry*

20 percent n.c.), loses 40 percent of 1ts weight and gaing 16 percent in
heating value (the 14 percent would be needed to evaporate the additional
moisture 1f turnt green). The €a1n in heataing value is legs inportant
than the saving in weight, an important factor 1f much handling or long
transport hauls are involved.

The moisture content of green wood tends to be higher in the lighter woods,
in ihich Lhere are plenty of air spaces, than in the denser woods. As a
goneral rule, therefore, a species which would be preferred for its higher
S.C. air-dry, 10 likely to be even zore puperior if ueed grcen.
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o) Extractives. The higher the percentage of oxtractives (oleo-resins, eto.)
by weight, the higher the available hoat per unit weight of wood. Differ-
ences rarely exceed 10 - 20 percent, even botweon the most resinous coni-
ferous opecies and the more resin-free hardwoods.

2) Ease of harvesting: e.g., disadvantages of crooked or thorny species.
Harvesting costs per m3 are inverscly related to volume por hectare.
Thus a rore productive specics will not only need less land for a given
yield than a leos productive species, but will aleo be cheaper to harvest.

3) Duradility. ihere it io necesoary to dry fuelwood before use, its natural
aurabiixty zay be important in reducing loscses from termites, borers or fungi.

4) Special characteristics. Certain characteristios of a potential fuclwocd
species may become limuting for particular uses. Dniscion of sparks is a
disadvantage in an open domestic fireplace or when burned in proximity to
inflazmadble buildings. Cdour from combusticn may rule out the use of or-
tain specics for cooking, fish drying and tobacco curing. Neither choracter-
ietic would matter if the wood was used in a furnace for production of
mechanical or electrical power.

The following example 1llustratec the sort of evaluation which may be rmade when
considering alternative species for fuelwood species. Both Bucalyptus grandie
and C. paniculata -hrive in similar conditions in Africa on varn, moist, frogte
free siteo. Publiohed data (iatt)e Kesearch Institute, 1972) indicate that the
volume yield of E. grandig is about 2,1 times that of E. Paniculata. But the
specific gravity of Z. grandis at 10 percent nm.c. is only 0.6 that of

Z. paniculata, the m.c. when green is twice ae much and the heating value per
nd green, is only 0.57. The net advantage for fuclwood is with o andis, but

only by 20 percent. E. paniculata is rmuch more durable than E. grandis (leso losse

in drying) and is in considerable demand for durable poles. Both species coppice
well, are resistant to the snout-beetle Gonipterus and pruduce exoellent honey.

L. grandig, being a quick starter, closes canopy ard snades out weeds moro quickly
Aand 18 thus cagicr to rmanage in the establishrent stagu. In this case, 1t 18 pro-

bable that E. paniculata would be favoured whero there is a demand for lurable
poles, E. grandis where there 18 not. As an iasurance against unforesoen hazards,
it would be wise to plant a proportion of the trea with each.

Poles and posto

Thege products are ucually for local use. Straightnees, sntrength and natural durabil-

ity, or puitability for impregnation by one of the cheaper methods such as the hot and
cold tank are the main devirable characteristics. Where there is a local demand for tele-
phone poles, suitable cpecies may provide a valuab)e cash crop with cxcessive rotation
length., If there 18 dermand for a variety of sizes of pole and post, this may simplify
managenment, For example, thinnings of coppice shoots may be used for gaall poots or poleo,
leaving one shoot per 8tosl to be grown on for telegraph poles.

Pine and cucalypt species have proved guccesoful in plantations for producing poles
and posto. Tecak and Acacia opp, particularly A. mcarnsii, are algso used. Preservative
trecatrment is necessary in cach case, because th: wood of plantation grown trees is rarely
durable in the ground. In wet tropical arcas freeervative treated hardwoods, especially
cucalypts, have given serious decay problenms duc to soft rot. Experionce is now favouring
softwoodn, especially pine, in these situat:ioas.

Sawlogs, p’ wood, etc.

These products can be produced best from comparatively large, and therefore old,
trcee. Rotations usually need to be long, of the order of 25 to 50 years or more, and
returns on investment arc delayed. In addit.on, the management of the plantations may
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call for ooneiderable skill, since provision must be made for operations such as pruning and
thinning. Rural commnity plantations will therefore svldom be planted for theee purposes.
However, under good climatic and soil conditions, cawloge suitable for milling with simple
equipzent to provide sawnwood for local joiner~ and furniture could be produced in about

10 years. Suitadle equipment 18 comparative.s low in cost, cheap %0 maintain and requires

a low level of skille and could function at the coxrranity level. Appendix S gives dutails
of the type of equipment which could be used under these conditions.

Pul pwood

A pulp project based solely on rural community plantations is unlikely, but a pulp-
mill obtaining part of its intake fronm large-scale incustrial plantations and part from
rural coz=umity plantations may te an attractive propnsition for both sides. A good example
io the PICOP project in Mindarao, Pnilippines, using Albizia falcataria. On the one hand
high quality nurgery stock and advice on technical matiers ouch ap spacing and pruning can
be cade available by forceters of the industrial forestry enterprise. On the other the
production from the rural community plantations can contribute a significant pruportion of
the pulpeill intake without an equivalent input 1n labou:, :anagemert, etc., from the enter-
rise. Such a cymbiotic arrangement confers cutuai advant .ges and should be encouraged
wherever the conditiono are guitable.

4ultipurpose specico

The benefits which multipurpose species can bring to communities have already been
discusocd on page 38. Further exanples are given in Appendix 3, particularly in seotion
I1I.

INVIRCIMENTAL CCNSIDZRATIONS
Shelterbelts
To be successful in shelterbelts, trees must huve the following specifioations:

Adaptability: the enviromment of arid regions in need of shelterbelts will
generally tes: the hardiest of speciesc. Treoes with the ability to withstand
persistent winds, drought and extrcme tenperatures must be used.

Growth rate: this :8 expressecd in terms of the rate and uniformity of

M Zhi growth. Height 18 important because 1t determines the size of

the area protectec. The taller the tree the greater is the arca protected
and the minioua the area cccupred by the she.terbelt.,

Crown formation: characterintics of crown such as height, width, length,
ohape ard density determine the effectivenecs of the shelterbelt. Trees with
densc fol:agze from top to bottom, good live branch retention, uniform and
dense crowm should be used. Sometimes a combination of opecies that provide
a uniforn vertical deneity for the shelterbelt can be uged (eucalypts and
aoacia for instance).

Sand dune fixation

Trees for dune fixation must meet two Ra)or requirements. First and cost important
they must 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
and grosrviell on the various catoenary variatione of the dune gites. Wherever possidble
cpecies used for dune fixation should be capable of producing firewood, poles and poste
and perhapo cven timber.

Trees that have been successfully used for dune fixation in arid areas are Aoacia spp
(A. cyanoohylla, A. cyclopis), Pinus spp (espeoially P. pinea, P. halipluris, P. raritima),
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Casuarina spp (C. equisetifolia, C. cunninghamiana), Haloxylon aphyllum and H. ammodendron,

Calligonwn spp, Eucalyptus gomphocephala in combination with Acacia cyanophylla.

Watershed management, protection and rehabilitation

The following genéral criteria would be applicable in most cases for the ohoice 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
(In landslide 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, wiihout
preparatory treatment. This might consist of the introduction of a pioneer species (which
may be a herbaceous species), or by subsoiling, discing, ploughing, terracing, infiliration
trenches, '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 too
costly 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 lardslides. Tree root systems would not be able to provide anchorage, and the in-
creesed weight of the tree mass could induce solifluxion.

The establishment of mixed plantaiions 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 hetween
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 conirol., 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 Manizalzs, in Colombia,

The watershed has been treated with a combination of Alnus jorullensis . and Pennisetum
clandestinum (kikuyu grass) at 2 200 m altitude. Nitrogen rixation by the roots of the
alder enhances sufficient grass growth for the grazing of three calves per heotare. Tele-
phone poles are obtained from the alders at 12 years of age. Similar successful combina~
tions of Albizia falcataria and Pennisetum purpureum (elephant grass) are reported in
nutrient-deficient latasols in Indonesia,




Riverbank and roadeide protection

Because o the diversity of situations that may be faced in practice, general criteria
cannot be used for the choice of opecies for the stabilization of river banks, channel banks
and road cuts and fills. The only common requiresdent is a very eirong, dense and widespread
root system capable of building a natural defernse that will resist scouring, undercutting
and overland flo«, in the case of riparian plantations, and that will hold in steep slopes
and unsteady cuts and fills in the case of roadside stabilization.

~xcept 1n arid and semiarid zones, where pheatophytes are undesirable because of
reduction 1rn water-y1eld, riparian vegetation shoald be enoouraged as long as it does not
impede the noral flow. Nlantations may be introduced over the seasonal variation level
(extraordirary flood srip of the r:ivarbed).

Species of Eucalypius, Alnus and Populus are frequently planted in riparian zones,
vith very Ligh yields, due to the permanent access of the roots to the water tadble.

for the sigtilization of river levees and dikes, and for riverbank protection,
cuttings of species of Salix, Alnus and Populus are frequently used, often cocbined with
the physical stabalization of plants by shoring ard groins. Bamboo and sago palm are other
species which provide a compact rooling system which resists <he undercutting action .of
vater and prevents collapse of the bank due to rapid goil moisture variations and changes 1n
the vaier level.

For the stabilizat:on of road fills, shruts and herbaccous vegetation are rore ade-
quatc, aithough small ‘rces such as Robinia pscudoacacia are also very effective. The
plantins of slopes i1n cuts and fille 18 combined with mechanical treatment, including malch-
ing, 1n order ¢o gsecurc 6o1l stability for the establishment of veg-tation cover,

d1ldlafe and figheries habitat

‘hldiife, particularly mammalian forms tha: ~ontribute significantly to the diet of
rural communitics in forested arcas, 1o gencrally more varied and prolific where habitats
are varied. Thus managerent of foreoto that ensurce a serice of stages of the vegetation
18 particularly appropriate and produces conditions that provide food and gshelter, the basic
requrements of all wildlife species,

In many <rop.cal arcas, cecondary growth of vegetat:on following timber harvesting
or shift:ng agricultural practices 1o copecially atiractive to certain rmammal and bird
gpecico. Indeed the dimtribution of some 1o virtually confined to arcas where they have
access to such diiturdbed condit:ons., Fire also contributes in this reopect and can be a
poverful tool in the manmipulation of hatitat for optinmal wildlife productivity.

Figh are of course dependent on the presence of aguat‘c habitats that in forested
creas usually take the form of rivers, pools and swamps. Th. risec and fall of water levels
With the scasons arc important to the life cycle of fish in tropical waters,
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Agmd.lx 11/

PROJECT AREA SURVEY

The purpose of thies Appendix is to outline the preliminary surveys that need to be
undertaken in order to define the present situation of a compmunity, and to ilentify what can
be done to aseist that coemunity in bettering its situation. It desoribos in summAry, in
checklist form, the broader range of rural development inveetigations of 1.ich the commnity
forestry development activities will usually form just one part. The surveys desoribed are
of two kinds: a survey of the social and economio framework, and a survey of the phyeioal
environment. Together, the findings of thesoc surveys should define the framework of needs,
aspirations, resources, possibilitice and constrainte within which community development must
take place.

Before a decieion is taken to initiate such a survoy, care munt be takon to assces
whether the three main requisites for a suocessful compunity project eoxist:

= political ocupport for rural devolopment at the govornment level;

= the willingness of the local community to partioipate, and its capacity
to continue the dovelopment process with its own means and resources;

- an institutional framework sufficiently flexible to secure interagenoy
coordination at the working level.

If bottleneoks are identified with respect to any of these three :zreas whioh would
seriously jeopardize the prospects of a suocessful project, it would be advisadble to oon-
centrate on removing these bottlenecks before committing resources to the projeot area
surveye.,

Because there are a number of manuals which deal with proparatory surveys (eeo
Appendix 6), the cheoklist here is given only in outline. It needs to be recoognized that
the range of data outlined ropresents what would be desirable in total. In practice there
will bo factors limiting the offort that can be devoted to data collection, such as time,
funds, qualified perconnel, rapidly shifting conditions, oto. The surveyn will therefore
have to be tailored to these conctrainte.

Although the survey may take several montha, a long period may entail the riok that
the information may become obsolesoent and that the hopes and expeotations of the puople
involved, both the sponsor and the comrunity, may turn to fruetration.

The survey team loader should prepare a timetable for the survey, ensuring that the
information required oan be obtained in the time made available. Information fecdback and
interdieciplinary exchangoe between the various team members should be taken into acoount,
as well as the logical sequenoce of gurveys and particular studies. The Critioal Path Method
(c.P.M.) may be a very useful tool in survey programming.,

The field worker entrusted with the collection of most of the data from the ohosen
oormunity will have an opportunity of gaining a deep knowledge and urderstanding of the
looal people and tho situation and problems in the ocommunity. He may find it worthwhile to
enlist the assistance of looal leaders, sohool toachers, studente, oto., for some appro-
priate investigation, thus establishing, early in the project, an atmosphere of looal

1/ This appondix has been prepared eseentially on the basis of the publication "A praotical
approach 1o rural development” (Virome, 1969 (C)) and on the FAO doounent, "Cuidelines for
the development of less favourable environment areas: a oo rehensive integrated watershed
development approach". (FAO, 1977 (aXP) and FAO 1977(b)(P;?



- 58 -

participation and cooperation. The field worker should, however, refrain from advising the
farmers or venturing on development operations during the survey period, sinoe the dompre-~
hensive 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 pro-
blems of the community, the environment and the resources, but it does not represent the
end of the investigation. In fact, specific investigations will have to be oarried out as
a part of the development programre to analyse individual problems and yrospeots and to find
suitable solutions. Finally, investigations will be required at future stages, to examine
the changes in the community and to evaluate the impact of the project.

An indicative check-list follows, covering thy main topios to be oonsidered in the
project area survey.

1. SUCIO-ECONUMIC SURVEY AT THE COMMUNITY LEVEL

A. Socio~demographic characteristice

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

b; econonic activities, unemployment,underemployment;

c) villages, road and telegraphic connections (map with numan settlements and

road network); '

the family, the clan, the council, political parties;

the reliqacn, traditions, attitudes to change;

habitat, housing, water-supply, fuel esources, etc.;

social amenitier and services: transport, communications, power, mediocal

care (including witch doctors), sducation (11l1iteracy), markets (including

shope, crafte=anship, ceremonies, leisure, folklore, clubs, asscoiations,

cooperatives, credit unions).

N 50 O

B. Tenancy

a) Land o;norohip, righte and regulations (exploitation units to be indioated
on map);

b) ownership distribution-sice sroupings;

¢) values and land market;

d) sharecropping, communal land use, State land leasing/permit systanms.

c. Capital investaert (Values if possible to be indicated)

a; Housing and roads;

b) land clearanoce and reclamation, irrigation, permanent orope, agroindustrial
plants, howe and cottage industry;

og forest lumbering and industrial enterprises;

d) warehouses, public and freight transportation.
D. Exploitation units
a) The farm: relationship between farm and land property;
b) total number of farms, farm distribution (anp), size groupings (graph);
0) types of exploitation units;
d) uee of f rm area, rotation of crops.,
E. Labour

a) Relationship between farm management and labour;
b) quantity and type of labour;
o) hired workers, corvee, axohanges of labour in the community;
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G.

H.

I.

J.

K.
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° seasons and hours of vork;

d) sepecialization of ladour by age and sexi
f) employment, underemployment and unemployment, by sex and age group.

Working capital (Communit: statistics)

b) livestock: type, quantities, values;
c) other working capital: foedstuff, seeds, fertilisers, their quantities
and market.

a§ Tools and equipment: production, maintenance, repair and market;

Crops, cultural practices

a) Cash orope: total area, varieties, oultural practices, inputs and otbher
expenscos, yield, production per unit and total produotion;

b) cubsistence crope: total area, varioties, soil preparation, rotation, oultural
praotices, yields,production per unit and total for the cozmunity;

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

dg permanent crops: total avrea, cultivation practices, yield, total production;

e) livestock breeding: types and quantity of livestook, breeding practices,
inputs, produotion per unit and total for the commnity;

fg poultry: types, total, produciion;

g) staple diet and teohniques of preparation.

Porestry and forest-related activities (avoiding duplication with the pertinent
survey)

a) Timber output: sepecies, unit prices, production costs, markets;
b) wood prooessing industries;
0) other forest products: fuelwood, charcoal, etc.

Other economic activities (earning values)

a) Fisheries, hunting;

b) handcrafts;

¢} uon=agricultural labour;

4) akilled workers and professionals,
Production

a) Gross production (values per unit and for the community);
b) gross saleadle production (processing, marketing, prices);
©) products consumed by the peasant.

Expenses (other than for productive activities)

Pood;

housing and power;
clothing;

aducation;

transport, communications;
taxes and contributions;
ceremonies;

leisure;

dobto.

oy e A0 OO



2. FARM AND HOUSEHOLD SAMPLES

The community level socio-econoeic survey should be supplemented by a farm and family
level survey, comprising 30 to 40 percent ¢ the exploitation unit./fnmﬁliel of the progjeot
area., Again, for particular situations *.iie outline should be adapted to secure all rele-
vant information,

a) Information on location, tenure, type of exploitation, name of surveyor, area,
topography and aspeot of the land, road accees, membership of cooperatives or
asgociations;

b) information on the family (inoluding employment, education,etc.), labour units
and how they are opent, hired workers, labour distribution during the year,
labour peakn, exchange of labour, wages, diet and food preparation;

6) information on land use, indication of the production pcr unit and the total
value a8 well as the value of fixed assets, livestock fzy type) and their value,
machinery and equipment and determining the value per hectare;

d) information on farm production (and total value) will inolude: total produotion
for each product, saleable production (stating price por unit and total value),
family ccnsumption and ite value;

e) information on farm expenditure, specifying (per unit and total) expenditure on
eeeds, fertilizers, organic manure, pesticides, machinery (imoluding hired),
trees or stumps for planting, fodder, feedstuff, litter, veterinary and druge,
servicing of livestock, restooking, operation, repair and amortization of
machinery and equipement, irsuranoe, electricity, irrigation water, proceseing of
product, <ransport, repair and maintenance of buildings, roads, tracks, feuces,
channels, ctc., adding the total value;

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

g) information on farily exponditure, speoifying food purchased, fuel, clothing,
medical, education, transport and vieits, house repair and maintenance, house-
hold and furnishing, social events, personal taxes, fees, oto. The total amount
of debts should be indicated;

h) family earnings outside farm (source of earning), indicating the annual total.
A balance of incoze and assc~s should finally be obtained, determining:

1) net famm product (total, value per heotare and value per labour unit) as the
difference between the saleable production and the farm expoenditure;

11) net famm incote as a result of deducting from the net farm product the wages,
the rent (in the case of tenancy) and the repayment of farm debte;

111) final balance as the difference of the net farm income (plus other income)
and faiily expenditure and the consumption in the household of farm produoce.

The 'balance' may often show a deficit beceuse it ie normal for family expenditure
to be adjusted to family income, but without allowing for the amortization of machinery,
replacement of livestock, replanting of treos, all of which have been taken into account
in the questionnaire outline.

The assets will be obtained by deducting the total indeb'ecness from the total
family asscets (saveabdle incooe, plus land and fixed assete belousing to the fenily, plus
livestoock, machinery and other assets), the total indebtedness being the sum of the debts
on the farm and the fanily debts,
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3. EXIST™NG AND POTENTIAL DEMAND FOR WOOD AND OTHER POREST PRODUCTS

Current oonsumption of forest products may be taken to fix one point on the demand
ourve. To asesess the level of potential effeotive demand, given certain assumptions about
future chauges in inoome and way of life, is a more oomplex procedure, espeoially in the
case of produots that are not currently available. It implies deoisions about the price or
pevceived cost of goods delivered to members of the community. All that oan be done here
is to suggest the main heads for a survey:

A, Fuelwood and charcoal
a) Current consumption, total and per ocaput;
b) possible savirgs by improved efficienoy or substitution;
¢) projeoted demand at assumed prices and inoomes.
B. Poles and construotion wood
a) Current consumption;
b) possible savings;
o pro jected demand.

Cey Doy otoc, Other forest products

Similar rubrics to A and B, for as many produots as are oonsidered, esch being
studied separately; e.g.,

Fodder

Ruts

Edible palm products
Fruits

Gua arabic

Tannine

Honey

Pungi
Medicinal and other economio plants
Teasar silk.

N. Soil oonservation and erosion conmtrol

a) Needs for protection as ocurrently perceived by local people;
b) needs as perceived by conservation experts;
c possible ocosts and benefite to inhabitants of projected oonservation works.

0. Climatic effects

a) Needr for shade and sheltor looally perceived;
b) needs perceived by experts;
0) possidble costs and benefits.

4. INVENTORY OF FOREST AND RELATED RESOURCES

This seotion is bound to vary enormously in nature and coeplexity, from the study of
natural forest ecosystexs in or around which some forest communities live, to an assessment
of plantation possibilities in the totally deforested lands ocoupied by many grazing peoples.
In considering natural forest, ths standard procedures of forsst inventory may be followed,
but with more attention than usual to associated forest products. In oonsidering possibdble
plantations, little will need to be added to the data on possidble sites, colleoted above,
as a bdbasis for the searoh for suitable species.
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5. CLINATE, HYDROLOGY AND WATER RESOURCES UTILIZATION

Depending on the type and reliability of the available information on rainfall and
other data regarding the neteorological parx.eters, analysis should be nade, firstly, of the
distribution of rainfall in time (hyntograms or curves showing monthly rainfall throughout
the year) and space (isohyetal maps). Rainfall intensity will be necessary in conneotion
with erosion studies and tho design of soil and water oonservation measures. Frequenoy
analysie of rainfall may be useful in areas affccted by long dry periods, as well as in
areas affected by heavy rainfall and floods. Monthly temperature diotribution charts may be
prepared and the mean, minimum and maximum monthly valuos should be cooputed. When daily
temperature range ie relevant i1t should be noted, as well as frost occurremce. Potential
cvapotranspiration studies will be required where selection of crops for dry farming or
irrigation are envisaged. Information on wind direction frequency will be necessary for
ehelterbelte, fircbreaks and sand dune fixation.

If the project has ocome connection with watershed protectign, flood oontrol, water
harvesting or irrigation, accuratc information will be necessary in all the parameters of
the hydrological cycle, including a water budget and an analysis of the vari.ouo uses of
water. GCround water surveys and well inventories may also be apph;able. f water for
domestic and agricultural uce 18 affected by important seasonal variations c¢r by droughts,
a frequency analysio of the flow in the rivers, channels or sources will te essential.
dater quality analysis may be also rneccesary particularly where water-borie diseases are
affecting the health of the people.

6. GEGKORPHCLOGY, SOILS AND EROSION

If geomorphological maps are available or may te made by photointerpretation, they
may fao.litate the task for so1l surveye, 8oil erosion inventories and land systen claseifi-
cation. They may also allow the preparation of hydromorphologic mape indicating the response
of the different land unite to runof{, eubsurface flow and phreatic flow. In soil surveyns
the moet inmportant parameters to be obtained are olope, soil depth, texture, stoniness,
rock outcrops and hard-pan preeence. For crop and forest epecics seloction, laboratory
analysis of 80il samples will te desirable, indicating organio matter content and mineral
oomposition, in order to recormend fertilization, application of lime and other soil manage-
ment neasures. Eroeilon and erosion hazard naps 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 aleo very useful for general
land management planning.

7. ECOLOGICAL ZONING, WILDLIFE, VEGETATION 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 multiple~purpose use of land unite, an ecological zap may be
desirable. The Holdridge eystem of life-zoneo is widely used for this purpoee, partioularly
in latin America. Vegetation maps may also be obtained from serial photos and & combined
vegetation-present land-use map may te drafted from recent aerial photographs. If these
are outdated and no timo or funding for a now flight are availadble, it is necessary to oheok
the land~use survey very carcfully on the field, since the accuracy of this {nformation will
be essential for suggesting changes 1n the land-use pattern. Wildlifo, beoause of risk of
extinction of certain species or because of commercial hunting or farming possibilities may
be a significant element within the FLCD Project: en assossment of the population of the
relevant species rust to made, considering the spatiel and temporal distribution of the
specice. Other environmental facets, Buoh as sites of interest for recreation and the pro-
teotion of wator quality, quantity and timing, should also be oxamined taking into considera~
tion its utilization in areas located downstream and other effects, such as floods.
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8. ENVIRONMENTAL IMPACT ASSESSMENT

On the basis of the available information 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 if possible. Somo of these hazards may be:

- erosion and depletion of soil resources because of improper oropping and grazing
methods;

= erosion due to logging and road construction;

- degradation of water quality, yield or timing because of inadequatec land manage-
ment practices;

- sedimentation in reservoirs, intakes, oanals and agricultural lands;

- water pollution because of the use of fertilizers and pesticides, affecting
fisheries and water supply for human use;

- waterborne diseases;

- outrophbication in water impoundments;

- floods and doughts caused by changing land-use patterns or by engineering works;

- air pollution, affecting particularly visibility for ainr-traffio, because of
the uee of fire;

- depletion or extinction of wildlife specios.
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Appendix 2

CASE STUDIES

This appendix summarizes the case studices presented at the Second Expert Consultation
on Forestry for Comprunity Development held 21 - 22 June 1977. Six of thesoc were presented
by participants (the Sahelian and Senegal papers are surmarized jointly), and twelve were
oomlined in the FAO Desk Study. The seventoen papers are arranged alphabetically by country
and are detailed below:

1.
2.
3.
4.
Se
6.
T.

8.
9.

10.
1.
12,
13.
14.
15.
16.
17.

China -
Colombia -
Ecuador -
Ethiopia -
Inaia -

Indonesia -~

Kenya -

Repudblic of -
Korea

Nepal -
Nigeria -
Philippines -
The Sahel -
Sudan -
Tanzania -
Thailand -

"

Intograted Village Forestry

Forestry for Local Community Development

Legislation and Organization of the Social Afforestation System
Forostry for Community Development in Tiro

Forestry for Comrunity Developoent (Villege Forestry)

Upland Torest and Fodder Syster on Privato Lands

Community Devolopment Programme in the State Forest of East and
Central Java

The Shamba Syetenm
Village Fuolwood Plantation System

Fodder Tree System in an Integrated Rural Development Projeot
Farm Forestry

Smallholder Tree Farming

Forest/Cattle Syotoem

Acacia genegnl Cum and Troe Fallow System

Village Afforestation — Dodoma District

Forost Village System
An Approach to Integrated Watershed Management ~ Mas Sa

M

Previous Page Blank
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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 resocurces of
the country. %<he development of agriculture ip aimed at strengthening the collective economy
of the comzines which have extensive financial and administrative autonoxy and regponeibility
for many aspocts of econoric and social life.

One of the rosources China pocsesses in abundance io manpower. Xassive efforts
with the involvement of millions of peasants have gone into protection and productive affores—
tation, dune fixation, sholterbelts, catchment affores:ation, dyke consolidation, farm
woodlots and scattered trees. kass approach is adopted even in research activitics.

The combination of wideapread education and the oteady accwsalation of vieible
benefits has helped to dovelop the epirit of mass participation by the people. This is, in
offect, a manifestation of the epirit of sclf-reliance and the desire for action. Yassive
activity aleo is part of the clase sirugglo reflecting the advantages of a communal oociety
and feelings of sharcd interest with benefito reaching not juet the few but the community
as a whole. This is the main motivation for mase participation.

The underlying technical principle in China 16 rational use of land for agricul=-
ture, forestry ard related activities witk the object of maximizing productivity. The
following sysiems are employed:

= types of 'taungya plantation' with inter-row cropping of such crops as molons,
cassava, groundnut, ginger and soyabeans;

- raising of fodder crops and grazing under foreots;

~ growing of non-timber forests using f-2d, fodder, medicinal and oil troes
and other economic crops such as walnut, cheotmt, fig, camphor, tea oil, tung
0il and banboo;

= 'four around' forestry, around houses, villages, along roads and waterways
using such fast-growing trees as poplars, willows, pines, firs, cuoalypts, and
other types of vogetation such ao banboo;

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

In all of the forest systems, state policy and wood gcarcity ensures complete
utilization of the forest resources as timber, pulpWwood, fuel and ever prunings are salvaged
for fuel or ocompost. Hultiple use is extended to forest nurgeries, where pig rearing or
vegetablc growing io associated with raising tree scodlings (in Chaniu Tai nurgary, edible
Chinese cabbage was grown at the edges of seedbeds). '

Mass participation in forestry by communes is fundamental to local forestry.
Article 3} of the Forest Rogulations of 196} piates:

'Revolutionary committees at the various levels must strengthen propaganda

and romote “orest consciousness and forest eduocation
and A 08,

Must of the plantation techniques employed are labour intensive. Profeseional forcsters
and technicians provide guidance ¢o men and wocen engaged in afforestation and logging.
Forest research also provides a backing up service. Aspects of silvicultural management
are the responsibility of 'professional :oano'.
Regional forestry bureaux arc direotly involved in coramnal -forestry. The regional
forestry bureau of Tailin, for instance, controle 31 produotion units in 11 forest farms,
and a full infrastructure organization. The bureau is responsible for providing such
sooial services as health, oducation, recreation and shopping facilities.
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One of tne 11 foreot farms, of some 3 000 ha, provides employment for some 48
people, including tecachers, doctors and maintenance workers. The farm “acilities include
housing, sohoolinus;, tath houses, olinic ard a dormitory for working middle school graduates.

Reporte on forestry in China give a generally favourable impression of rapid and
dynanic forest development and of enthusiastic cormitment to forestry by the people and
leaders at village or commune level.

Intogration of forestry and agriculture, which has occurred at all levels in China,
has had a positive inpact. A shelterbelt project, for instance, in the northwest,
1 500 lon long by 12 m wide, wan executed in two seasons by some 700 000 farmers from neerby
communes. In Fu Kou cvounty, from 1958 to 1975, 74 million or some 140 trees per head of
population had been planted and some 10 000 ha of windbrecaks were cstablished. Between
1970 and 1975 thinning yields in the county contributed to the construction of 80 000 houe-
ing unite. In Yin Chin county 30 000 ha of sand dunc planting and sheltertelts doudbled
food production per unit arca over a protected area of 150 C00 ha. In Chouchou county exten-
sive forestry prograrmes, including planting 16 million 4rees in 'four around' systenms,
wore closely ansociated with the doubling of agricultural yields over a ten-ycar period.

Key Factors

- The oomplete integration of forestry with agriculture in the droadest scnac;

- The ability to motivate the people and develop a strong national and comrunal
comitment to create and conserve forests as part of an integrated agricultural
programnme;

= The commitment of the State to fores: and agricultural development;

- That despite initial disappointing planta’.ion resultc, the motivation and
enthusiasn of the pcople 18 such that, employing improved techniques, they
were able to continue developing planting programmes without any major check.

2. Colo:oin —~ Forestry for local Community Developnent

Forestry activities could become one of the mos: important possibilities in
genorating direct employment in rural areas and assisting employment in urban areas. Until
now the main foreotry activitics have not been integrated into the rurai <evelopment procens
though thero has been gome community participation in forestry work both in the agriculture
dominated lands and in the foreo: arcas.

2xamples in the agricultural areas include:

a) The growing of Ingn opp ao eande for coffee, on which many smali farsers have
been dependent for thear living for more than a century. This epeoies also pro-
vades fuelwood, i1ncreases goil fertility and assists in preventing erosion on
high steep arcas. Diversification in the coflee producing areas by planting
cypress, pincs and Cordia spp eithor in arcas not swtable for coffco »r as chade
treos with coffee. Some 3} 1CO ha have beon establisjied under a spocial coffee
based diversification fund, one of the objectives being to satisfy the fuclwood
and charcoal needs of the rural cosmunities. A. interesting exanmple >f diverpi-
fication ror watershed protection may be found in the Xio Blanco watershed where
plantations of Alnugs jorullensis are combined with Kikuju grase.

b) A form of agrisilviculture in the Pacific Coast region in which priveie
farmers plant trces in pastures, and ocacao and banana plantations. The main
trees are ccdar and Cordia epp and are plan‘ed at soaez 200 per hectare. The trae
socdlingo and technical assistance are provided free of charge by a private lum-
ber company, which requires that the trees be correctly planted and naintained.
The trees are the farmer's property, but it is probable that ‘hey will be sold
to the lumber company for timber.
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o) The INDERENA (National Institute for Xatural Renewable Resources and ™hviron—
ment)/WFP (World Food Programme) reforestation project in Ayapel aime to establish
fast-growing species such as eucalyptu. People working in the plantations received
food in addition to wages. Some 1 860 ha were cstablished over 5 ycars, which
represented only 20 percent of the target planting area. The main constraint was
land availability, as there was considerable pressure for grazing land.

d) An Integrated Rural Development (IRD) prograrme was set up to :improve rural
incores by such neasures as improved agriculture, better marketing facilities and
improved infrastructure. The forestry components are emall and on private land
and i1nvolved reforestation on s=all farmg. Farmers were granted credit for such
operations. Other foreestry components included the creation of protective forecsts
and lhe establishing of productive foresiry plantations. The progranse aleo pro-
vided technical assistance in the form of plantat.ons. ‘The programie also provided
technical assistance in the form of rescarch, surveys and the setting up of demon-
stration plots. The prograrme aims to establich over 10 GO ha of plantatior in
oeven different regions over the next Y years.

Fxamples of cocmunity Participaticn 1n the management of foreet areas include:

¢) An integrated proiect for development of commnity forcetry (PRIBOCO), which
wap 1nitiated in 1976, is based on a tradition of commural work ard has a recop-
nized legal base. PRIBCCO attempts to link rural commurities with the conserva-
tion and development of forestry, wildlife and fishery resources. INDZRENA pro-
vides technical scrvices and physical inpute with the following main ob)ectives:
(1) increasing famly income by employment; (i1) reducing agricultural pressure
on forest rewerves; (iii) integrated management of resources, with particular
attertion being paid to margiral areas. Programes are 1nplerented through com-
munmities to whom INDIMIXNA pays a planting and maintenance gsubsidy. In relation
to foreotry, communmity 1nputs are latour, tools and land whilet the agency con-
tridbutes nurscries, ocedlingc, techn:ical assictance, 1ncentive payments ard work
supervigion. Hunds reculting from harvesting are evenly ghared tetween the com-
fmunity and the agency. INEDHRINA cask is funded to continue further prograrmes.
Pro ects are sclected on the tasio of those having the courdest physical and
social possibilitice for 1mplesentation, and ¢ number are cited 1n areas where
foreste are being destroyed by agricultural activities.

f) Developrent of agrisilvicultural syotems 1n the wet repgions under CONIP
(¥ational Corporation for Forestry Research and Developrment) and the Matia
Hulurba Irstitute cover five commumity projecis. 7The cormbined agricultural,
forestry activities are prograxued to produce steady annual incomes, and dominant
crope include tinber trees, fruit treeac, mlas and bamboo. Social arnd resource
surveyo are carried out and rescarch is an eesential element of cack project.

¢) The colonization project in the Amazonian watersked attempio to reduce the
harmful effecte of uncontrolled settlement. Phase I of the project aimed to
rescttle 4 500 famers by granting secure land titles, supervised credit,

roading, schools, health services and technical extension. Phase IT has continued
the programme since 1975 and particularly attempts to implement a prograime 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 gome protection is necessary, and the jungles of
Caquéta where shifting cultivation is destroying forest cover. Extemsive forestry
programnes and rescarch are required as part of an integrated programme to reduce
the problems in the differcent zoncs.

Ecuador - legislation and Organization of the Social Afforestation System

The Ecundorian social afforestation system aims to develop local forestry and,

where possible, to involve local comuunities. There is only very limited inforaation
available on the programme, and this indicates that some 6 CCO to 8 00D ha of plantation
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were established between 1965 and 1974. The main reasone for devising the programme were
to protect natural resources, to create opportunities for permanent and seasonal exmployment,
and to provide additional sources of income for rural populations.

The 'Soocial Afforestation System' was established by Presidential Deoree in 1964.
The Decree contained the following articles azong others:

‘Art. 1 Reforestation of idle landes suitable for forestry is of national interest.
' Reforeetation will take place through the Sooial Reforestation System,
that ie the formation of foreets in which the workers participate as
Joint owmers.

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

a; Those which should have forest cover to protect natural resources.

b) Thoee idle lands which arec not adequate for agriculture or artificial
pastures, but which may considerably increase production by the
establishment of forest plantations.

Art. 5 The owners of lande suitable for forestry shail 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 acoount, under terms and conditions specified by the
Ninietry of Development.

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

The law implioitly refers to different possidle contracts and designates the
responsibilities of and the benefits to the contraoting partice. After promulgation of the
law, the Forest Service implemented afforestation through ‘oontratos', 'consorcios' o-
'cooperatives', which terms are defined as follows:

‘Contratos! ~ The landowner provides land and pays the Forost 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.

‘Consorcios' -~ Planting is carried out by the Forest Service but the landowner
contridbutes no funds, providing only the land. The distribution
of yield is 30 porcent to the landowner and 70 puicent to the
Forest Service.

'Cooperatives' — Planting is oarried out on private land belonging either to an
individual or to a cooperative. All labour is provided by mem-
bers of a cooperative and the Porest Service orovides 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 aleo the landowner it
consequently receives 90 rpercent.

After initial succees, there are recent indications that the programme has lost
some impetus. It is suggested that this is duc to lack of trained personnol and leadership
for organization and adminietration of the system, logistic problems oreated by the diffuse
nature of the saall land holdings and too ambitious a spread of activities by the Forest
Servioe in promoting the systom nationally, and inadequate financial resources to provide
incentives for community participation.
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Despite these constraints, however, with some foreign aid inputs, 6 000 = 8 000 ha
of forest plantatiomshave been established. wWhat has been achieved may, 1o some degree, be
attridbuted to the following faotors:

-~ pertinent forest legislation;

a traditional and deeply rooted custom prevailing sinoe Inca times, called

'minga', which consists of voluntary unpaid work provided by the mezbers of

a cormunity;

- 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 condit:ions in the oountry;

- foreign aid to provide incentiveo to the communities.

4. Ethiopia - Forestry for Cocmunity Developrent in Tiro

This pilot project is very much in the initial stages and full implerentation lies
in the future. The Tiro Subworeda comprises a mountainous valley with a population of
15 000. The people are mainly Oromo who have been sedentary agriculturiste in the area
sinoe tha nineteenth century. Deforestazion is prevalent, but Tiro Forest of § 0CO ha of
mainly Juniperuo procera and Podocarpus gracilis remains. A 50 km all-weather road has been
constructed to allow logging of this forest. ~he road has had some cozmunity inputs and is
associated with.the forestry project. There are local shortages of fuelwood and poles, but
it is considered that the situat:on will continue to worsen over tho yoars.

Prior to the 1974 revolution there were oxtensive farm oWwner ozcupiers, but since
then all land is vested in the otato. ¥any 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 roported to be for clinics, schoole and enployment. The objectives are:

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

= to test and evaluate a methodology for rural developnont in Ethiopia.

Land-use and wood-use surveys are preliminary requirements. It ip envisaged that
5 = 40 ha blocks will be available on oteep slopes; 1 -~ S5 ha blocks will oconstitute minor
areas, and 0.1 - 1.5 ha arcas around dwellings. As only an initial 1 ha is planned for
development, no technical detaile are given.

The State Foreot Development Agoncy (FWDA) provides the main managenent and tech-
nical inputs. Within the project arca there are 14 Peasant Associations (PAs) who eleot a
roprosentative comittee. All land is nationalized but the people Lave righte of utilizae
tion. The PAs control land and labour. Forests over 80 ha in area are state forcsts con-
trolled by the FWDA; forests of less than 80 ha are generally olassified as for the coom
munity and are controlled by the PA. The project is carrying out social studies to under-
etand the local population's attitude to foroetry.

The PA contributas land, labour and coamunity organization. The FADA contributes
technology, seedlings, training, transportation and tools. All of the material oenefits
are intended to acorue to the community and the stato benefits from onvironmental effects.

The project 'ie at too early a etage for any achievements <o be recorded.

Se India - Forestry for Comwmnity Development Lvmm Foreotry)

Historical customary righte to forest produce are discussed and it i noted that
these wore vested in basio village units. The past inteisive forest reservation programme
is seen as a natural consequence of agrioultural pressure on forest lands. Forest destruo-
tion has intensified in recent Years partly as a reaction to freedom and as an assertion
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of rights but also due to population growth, over-exploitation of resources and diminishing
foreest areas. Communal rights have tended to be misused and shortage of produotive commnity
forests is suffioiently critical as to be a national not a local prodlem.

Examples of approaches to community forestry are given. The destruction of tradi-
tional societies, more accelarated in recent times, had made it difficult to maintain suo-
cessful local organizations. Even in northeast India where tribal culture still persists,
Village Councils have been unable to control harmmful shifting cultivation. In the Punjab
it was thought that a programme of planting roadsides, oanal banks and wastelands was un-
economic, but when financial returns and benefits were asscesed it was found to be profitadble
and the programme wap extended. Farm forestry, which would be a natural development conse-
ruenoe of wood shortage, has beon constrained by agricultural and forestry conflicts, and
the peasant farmers dedicated priority to agriculture. In Dinajpur, however, boundary plant-
ing of a light crowned tree (Calbergia sissoo) has been successfully carried out, as has the
planting of Casuarina on sandy soilg in south India.

The effect of higher per caput urban fuel consumption on forest resources ie die-
cussod. Inoreased oil costs have affected this issue and such alternative fuels as gas
and soft coke are expensive possibilities. For rural areas, the initial development of
methane gas from organic wantes aay prove a useful alternative to fuelwood.

In an attempt to inprove local forests, legal limitations were put on the use of
the foreest, whilet consoerving local rights. The legal status of local forests was cen~
tralized for national decision-raking, and rezoved from the local arona where it was often
difficult to make the nocessary progress in forostry. Tho application of cheap individual
foree* licenco raics tended to be abused by exploitation for eale. The employment of local
people in improving dograded forcste cot with some modest succose. Clearing of forests for
agrisulture is a major problem and sozetices this approach was used as a subterfuge to
exploit timber,

The National Commission for Agriculturc has stressed the need for more intensive
use of forest land. A national programme ic being developed on a sound land-use base. The
rato of forest deterioration, however, puts a constraint on the time available to effeot
peaningful programses. Customary loadership at cormunity level is rare, yot leadership,
either customary or statutory, is cogential for implementing programes. Local government
18 based on a three tier clected Panchayat Systom, at village, aroa and district levels.
Whilst the Panchayat is responsible for villege forests, osuch olected bodies tend more
towards immediate prodblems with short-term solutions rather than long-torn forestry nrojeots.
The Panchayats have experienced great difficulty in attempting to control the use of forests.

Part-time forust employment of people formerly living on forest pilfering has a
beneficial offect. The organizing of cullecticn of minor forest products on an individual
basis, rather than on a contractual basis, has inoreasod community benofits. The setting
up of purchasing centroc paying fair prices improves cash crop possibilities. 'Taungya'
by making fuller use of land can constitute a benefit, as can full omployment in large-scale
plantation projecte.

Comunity participation in village forestry has not, in general, been successful.
#While it is accepted that state forestr.’ programmes oannot provide for all local needs,
responsibility for village forests has been assumed by tho forest department which under-
takes plantation planting and maintenanoc, and the usufruct is shared betweon the forest
department and the Village Panchayate. The causes of failure are not analyned, but by
implication, the main faults are attributed to commnitics, but the followang may be
contributory:

poor institutionnl framework;

lack of forestry traditions and lack of traditional organizations
incentives ingsufficient toc enoourage participation;

initial government inputs and planning inadequate.
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Despite these difficulties, farm forestry is Leing promoted at the national level,
In Uttar Pradesh tnero are signs that communities wish to partioipate in local forestry.
The Forest Department 19 looking for ways to diversity forestry and create more benefits for

local communitice.

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 wideespread in the Solo basin and have reached such a criti-
cal stage that more than 100 000 ha have been virtually abandened for agriculture in *.e
Upper Solo area alone. There, the intensive population presoure on the land is cotimated at
870/km and 18 increasing at a rapid pace. Farm income is low and the great 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 porcent of
acceptable nutritional requirements at prosent to 26 percent 1n 40 years.

Realizing the need for soil and water conservation reasures, the Covernment of
Indonesia eet up 1n 1973 a multidisciplinary project to etudy the doterioration of watershed
resourcco, develop remedial mecasures, demonstrate these techniques in pilot areas, develop
planning procedures and make recommendations for strengthening the administrative michinery.
Substantial food inputs from WFP, fertilizer from FFHC and technical advice from UNJP/FAO
have teen provided,

Reforestati>n is ceen as an important cooponent of a comprehensive watershed ranage-
ment programe. Four foreet systems are proposed:

1) permanent protection forest on state-owned forest land;
i1) perzanent protection forecet on private land along riverbanks;

111) temporary soil regeneration plantations on privatc land, critically
oroded and nearly abandoned, below S50 percent slojo, which after one or two
forest rotations will be returned to agricultural ise;

iv) permanent protection/production foreet on private land over 50 percent slope
(As the local population often depend solely on that land for their curvival,
a silvipastoral system has been developed comprising trecs, grasc and ani-
mals, the grass/animal coaporent providing the land oporator with a yeariy
income alrcost irmediately after foreot cetablishment. Tree spacing 18 2 m
x 2 m, aiming at early canopy closure. The choice of tree specicg depends
mainly on clizate, particularly rainfall, and eclevation, and the main epecice
are Pinus merkusii interplanted wath Albizia falcataria, or iuculyptus alba.
Pines arc given no fertilizer as Albizia, a leguce, is included to improve
the fixation and recycling of nutrients. Eucalyptus 16 fertilized in the
firet two years for good cotablishoent. The eotimated rotation 18 30 ycars
for the pine, etc., system, Albizia being clear-cut in year fifteen and pine
being tapped for resin frem ycar ten. On other s1tes, the Eucalyptue/grase
system is managed as a coppice stand on a 10-year rotation,

Underplanting of elophant grase (Pennisetum purpureun) ie carried out at

0.80 » x 0.80 m. The elephant grass density is increased by the farmer by
planting cuttings in the first two yoars 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 18 provided, suffi-
cient to maintain the owner and his family during these three ycars. Thie
eystom would allow the farmer to raise at the etable 1.5 to 3.0 cattle per
hectare (zero grazing) and to generate an adequate and steady inoome from
year four,
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The Pinus/Albizia/grass system would employ two men on a full-time basis
per hectare while the Eucalxzzue/graso system would employ one man per
Lotimate

hectare continuously. I.R.R. for the pine/Albizia/grase/cattle
system varie . from 16 to 21 percent and for the Bucalyptus/grass/cattle
syetem 13 to 14 percent, deponding upon site oonditions.

The silvipastoral component on private lands is at the recommendation and
pilot stage only, no single organization existe to cxecute a large-soale
ochese. 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 prevaile and forms from time immemorial a quite stable ecoological system. This
concept, 8till partly on the drawing board, would consist of rationalizing the production
of annual food ard cash crops, cotablishing in eaoch garden a fruit tree section and a
fuelwood species section and building a emnall pond for seasonal fish oulture. The aim is
to improve soil conservation practices ana the diet of the local population, to incroase
farm income through the sale of production surplus, to provide badly nceded fire wood and
therefore to prevent over-exploitation and illegal tree cuttings in the foreet.

Key factors:

The prlot stage of the reforestation and eilvipastural activities have pointed up
the need for credit for cattle, and for credit for fodder crops in the Covernment fertilizer
credit prograame} for diversification and intensification of extension and education pro-
grammes to ensure understanding on the part ¢’ the farmers; for participation of the popu-
lation at the planning ctage, and by farmers in the improvements made by the projeot 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 programme in the
future:

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

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

i1i) to secure the people's active particination, from planning tc execution
and management, 80 as to ensure a sclf-propelling development prooess in
the local community.



7. Indonesia ~ Community Development Prograrme in the State Forost of Fast and
Central Java

The forest area covering almost 2 million ha in East and Central Java is managed
by the State Forest Corporation, Perum Perhutani. The forests are mainly planted with teak
which covers some 845 000 ha. The area enjoys an oxtensive igfraatruoturo. An important
feature of the area is a population density of 570 persons/kn“, whioh puto eome pressure on
land and the forest areas. One of the aims of Perhutani is to improve the life of poople
in the vicinity of the forest in an offort to reduce demands on forest land. Tho familics
are olose knit and there is significant social ranking and a partioular respeot for elders.
dhole family unite asoist in harvesting agricultural cropu. Perhutani employs an extensive
labour force. The planned programme to improve community life is mainly directed at in-
oreased production through agrisilvicultural systens. The main systen is 'tumpangeari'’
(taungyay combining food production and planting of forest trees, cainly teak. A further
systen involveo raising grase fodder under teak, with the fodder used for a zero grazing
cattle fattening program=e. Other projects involve the growing of red kaliandra
(calljandra calothyrsus) fuelwood belts, to provide firewood for industry and
communities. Pilot projects in teckeeping and sericulture have alno been introduced
recently.

The main objectives are firstly conservation of the foreot resources and seoondly
raicing the standard of living of the loocal community by inoreasing food production from
forest land by using agrieilvicultural oystems. Thio latter objoctive aime at having ap
annual prograrme of 50 000 ha of taungya plantation by 1978/79, as well ao establishing
10 000 ha by othe:r plantation methods.

The nain troe speocics is teak planted at 3 x 1 n, and the silviculture of this
troe is woll kmown and techniques are well eotablished., The 'taungya' systom which io
restrioted to comparatively fertile flat or gontly sloping sites is also well eotablished,
but improved agricultural crop varietics and fertilizers have inoreased yiclds threefold.
The fertilizer applications aleo appear to have increased teak growth rates.

In 1973 Perhutani began investigating the productivity of elephant grans,
Pennigsetum puipureum, under teak, mahogany and pine plantations in the forest arca. The
grass is being sold to farmers and no cattle are allowed to graze in the forest.

The Pennisctum fodder grase is productive for 4/5 years and can be cut 10 - 11
times per year if irrigated, giving up to 150 t wet gruno/ﬁa/yr and up to 75 ¢t
rainfed. Average yields of 60 t/ha/yr are expected.

All aotivities are controlled, organized and take place on state~owned forest
land managed by Perhutani, which provides a number of inputse:

- loans for fertilizers or cattle,

- improved non-teak wooden housing in temporary (S - 6 year) forest oamps with
the houses being diomantled and given to labourers after 6 years,

social inputs including health facilities,

training and extension for forest workers and farzers.



The partioipants in the schemes contribute their labour and in return enjoy ino-
oreased incomes from oropping and fodder and the payment of an incentive bonus afier 2 years.

Loans and extension allow the development of improved agriculturai methods.

Perhutani{ pute in a range of inputs and the main benefits whioh accrue are
reduoed plantation establishment costs, increased tree growth and seourity from squatter
activities.

Nost of the projects are at early stages and achievoments are slight at this stage.
Some 5 000 ha are under intensive taungya oultivation 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 were 733 ha of red kaliandra fuelwood. There is a waiting list
of people eager to participate in thesc projects.

Kox Factors:

- The main factor is land hunger which allows the extensive development of ‘taungya’
plantation systeas.

- Tho recognition by the forest authority of the need for good publio and local
relations, by the promotion of a number of projects which will benefit looal
oommunities.

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

- Inputs and tenefits require some quantification to determine the relative return
on inputs to the community and forest agency.

8. Kenya — The Shamba Systenm

The da Kikuya tribe, finding iteelf faced with land shortage, readily acoepted
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 estirated to be 9 000.

The da Kikuyu and some related tribes are industrious agricultural people having
a considerable demand for land to cultivate. In 1956 the Forest Department considered that
there recained sode 40 OCO ha of existing forest reserves, mainly in the Kenya highlends,
suitable for thie sytem, ard the soils are generally productive under agricultural crope.

The main difference between the ‘shamba'’ systen and many 'taungya' systems is the
considerable integration of the cultivators into the Foreet Department. Under the 'shamba’
eystem as organized in the 19608 the resident workman agreod to work for the Forest Depart—-
mont for nine monthe 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 yoar, to allow the Forest
Department to plant treee in the cleared land (the shamba) after 18 monthe, and to kesp
these trces wee.:d for 3 years. By tradition, the men carry ou: the initial clearing, but
the subscquent 'shamba' cultivation is by women.

The Forent Department g.aranteed the reeident workman nine months of work per
year, supplicd a house and land for shamba cultivation, assisted in folling large unmerchant-
able trees during cleering, allowed the growing of annual crope (maize, potatoes, beans,
peas and other vegetables) and the pasturing of 15 sheep. The resident worker's duties
inoluded nursery work, planting, weeding, pruning, houce and road construction. The pro-
duoe from the participant's shamba was considered as part of his emoluwents. An assessment
made in the 19608 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 could
be worth up to 2.8 times the annual minimum agricultural wage applicable in the area. The
apparunt savingse to the Forest Departmont, by considering the 'shacba' as part of emoluments,
were to eomec extent offset by the necessity to employ a labour force large enough to prepare
adequate areas of land for reforestation. The surplue 'shazba' produce made a significant
contribution to national food requirements. In 1962 and 1963 the maize marketed by thie

1 percent of the population contributed 6 -= 10 percent of the total smallholder production
and it was costimated that potato production formed an even larger proportion of national
production, In the mid-sixtiee, increased agricultural production froa szallholdinge,
created by eplitting larger farms, reduced vegetable prices and had an adverse c¢ffect on the
income from the shamba systea.

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

Key Factore:
- Land hunger and the availability of industrious traditional ehifting cultivators.
-~ The facility with which shifting cuvltivation could be developed into the 'shamba’
agrisilvicultural syetea-and good fertile soils ia forcet areas.

- The sharing of agricultural preparation and cultivation between men and women
permitted cen to take up paid employment for nine months each year,

- Incrcased government inputs of housing, social services and settled forest
villages have aseioted in the continuation of the system. On the other hand,
the creation of sottled communities has crected probleme of transport as the
distance between villago and shamba has increased.

9. Republic of Korea - Village Fuelwood Plantation System

The supply of fuelwood inthe Republic of Korea io inadequate to meet the demends of the
rural population, and leaves, grass and forest litter are colleoted for fuel. Rice straw,
maize stalks and other agricultural residues arc also consumed in large quantities. The
removal of forest litter has caused erosion and downgtrean flooding and aleo the lowering
of soil fertility, whilst the burning of agricultural residues deprived individual farmers
of a potential source of income and the country of valuable raw materiale.

Recognizing the seriousness of the 8ituation,the Covernment introduced a number
of measures in 1973 to etrengthen the forest service, cake the rural population aware of
their own predicament, enforce regulations forbidding disturbance of forest floore and
initiate a national roforestation echeme to create village fuelwood plantations through
village labour. A national survey was pade to determine fuelwood requirements by location,
and estadblish priorities of action.

The village fuelwood plantatione come under the Saemaul Movement, which was
initiated in 1971 as a na‘ionwide oozprehensive self-help programme to improve living oon-
ditions in the rural are.s. to achieve greater decentralized eoonomic growth and to slow
the flow of rural people to the large metropolitan centres.

At the village level, each village has a Saemaul Committee of about 15 eleoted
members who decide on reeds and priorities and send requests to District and County Com-
mittecs. The executicn of foreetry work is the responsidbility of the Village Forestry
Association (VFA), part of the Saemaul Movesent. The VFPA can call on technical guidance
from both foresters of the Vii Union and of the Office of Forestry., A government legal
requirement affecting availability of private land is that all steep land has to be put
under forest covor and rmost private owners find it convenient to have such an afforestation
scheze taken over by the VFA or Government, who fully subsidize seedlings, fertilizers
and other materials,
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The anmual planting rate attained over 40 000 ha-in 1975.

Key Fastors:

The main feature of this prograrme is the villagers' oommitment to rural develop-
ment and the oommunity spirit directed towards improving standards 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
oreation of suoh plantations is an integral part of the overall Saemaul concept, and the
villagers are committed to forestry development through their Village Forestry Associations.

A further positive factor is the Covernment's awarenoss of the demand for fuel-
wood, requiring urgent control of forest areas and inoreased development of plantatione,
and the oreation of a policy to upgrade forestry and actively to encourage and support the
establishment of fuelwood plantations. This policy, aided by strong and effeotive super-
vision, assiets in motivating the villagers' woll-disciplined sooial structure implement
comunity forestry programmes. Relovant legislation has been onacted.

Other important factors:
- Early returns from the plantation system, resulting from a speoies yiolding
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
€ive up or afforest non-agricultural land. This has been accepted by landowners
and there is little difficulty in securing ouch marginal hill land of low
agricultural potential.

- The technical knowledge of suitable species, site preparation, sound techniques,
togethor with such factors as effioient extension services, particularly through
mass comrunication media.

10, Nepal — Fodder Tree System in an Integrated Rural Development Pro ject

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/im° of culti-
vated land rieing to 1 100/km? in the hills. Estimated per caput GNP is US$S0 - 100 and
Nopal is classced as one of the least developed nations.

Agricultural development strategy cocks to balance ecomomic growth with inoome
distribution and provide zore equitable regional development. It proposes to correot
deolining agricultural productivity, and control spontaneous settlement in lowland forests
by large numbers of marginal farwers from the hillse.

As part of this strategy a pilot rural development projeot has been dram up to
develop part of the hill districts where 29 000 families (a total of 191 000 people) reside,
96 percent of whom farm less than 1.0 ha, with holdinge averaging about 0.3 ha, Only
4 percent of the population is landless. Present farm produotion in the area 18 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 distriot.

The full rural development projeot aims at intonsive agricultural extension,
improving orop yields, farmer and staff training, livestock development, improving marketing,
improved land use and control of soil erosion, provision of emall warehouses and ocredit,
providing health centres and developing village water supplies, reforestation, providing
traocks and bridges and improving cottage industries.



-78 -

Forestry is part of a wide restruoturing of the rural eoonomy, which makes it
poseible to reduce cropping and grazing pressures on land that should be regenerated or
replanted to forest cover,

The forestry oomponents of the projeot are:

- reafforvstation for fuel and fodder on government land,
- regencration and protaction of forest areas,

~ forest erosion control.

The total forestry programme covers some 8 600 ha over an initial five-year period
and all of the functions are interrelated. Fuel and fodder plantations total 2 100 ha, but
of this 25 ha blocks of fodder plantation will be pited in e.ch village Panchayat arca.

Some 6 000 ha of degraded forest would be regeneratcd by the provision of fencing and guards
whilst 470 ha of planting would be sited on bare erosion eites. The forestry programme is
to be preceded by a first year survey to determine precice areas for development. All of
the forestry programme has a protective function, but apart from the areas designated for
specific local production, the protection forests are alsc oxpocted to yield fuelwood and,
more importantly, fodder. There io a large livestock popalation which, as has boen already
noted, is highly prized by the village communities and, as a consequence, fodder is a most
important foreet product. A buffalo will eat up to 7 metric tons of leaves which comprige
41 peroent of i1te feed in a Year, and a cow will eat up to 2.5 metric tons, comprising

27 percent of annual feed.

In Nepal, local develonment prograzmes are planned and implemented by institutions
set up under the Panchayat system which ie a structurally integrated four-tier system of
administration. Legislation introducing the system was enacted in 1962 and the firet eleo-
tion of office bearers was held in 1963. The four levels of this local governmont system are
elected Village Panchayats, District Panchayats, Zonal Panchayats and the National Panchayat .
The main aims of the system are to secure grass root level participation in local development
and welfare scheres, to make higher levels of government administration responsive to the
needs of the people, and to docentralize adninistration to utilize more fully local resources
of mon and materials.

To attempt to secure the required level of cooperation and coordination be¢tween
district Panchayate and technical ministries, they have been put into a secretariat ander
the control of Chief District Officer (CDO) for local development at dietrict level. Tho
CDO's function will be to promote the smooth implementation of district development plans
and he 18 also responsidble for law and order. When a plan has been approved, the individual
coaponents are implemented under the direct supervision of the technical functionnaires of
the concerned ministries, but under th, overall guidance of the CDO with the support and
cooperation of the District Panchayat.

The Nepalese Government has recognized the need for cocmunity involvement in
forestry. The recent 1976 policy provides for the vosting of responsidility in the local
coomunity for small woodland areas in agricultural zones together with rights to produce
from these areas. Forestry dovelopzent will be oarried out by the fcrest department with
the cooperation of District and Village Panohayats.

Kex Factors:

As this analysio is based mainly on a pre-pro ject appraisal, the identification
of key factors must be conceptual rather than actual,

= That forestry as part of an integrated rural development programe could
oontribute to raising the standard of nutrition of the local community
from below subsistence level.

~ Realisation of the importance of forestry, to the extent of transferring
oultivated land to forestry by increasing agricultural yields using improved
methods 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 nceds, provided the main protec—
tion funotion 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 foreetry, through the
Panchayat (locql government) system so that both planning and implementation
are digscussed and approved at the village level.

~ The recognition the: technical weakness in the Panchayat at district level
requires to be made good by Government and external technioal inputs and
training.

11. Nigeria -~ Farm Forestry

The problems in three different locations which typified the differences in
ecological zonation, peoples and objectivesof farm forestry wore described in general. The
term 'farm forestry' was used to mean the raising of foreet and fruit trees in private and
community lands outside forest roserves. Such trees and wood were owned ad managed by the
farmer or commnity, with or without technical, financial or other cosistance from Govern-
ment or non-government agencies but preferably with such aseistance. Farm forestry could
be practised on farmlands, compounds and unused tracts of coxunity land. Forestry played
a further important role in rural development in Nigeria through many other programmes
within forest resorves such as taungya, shelterbelts, pulpwood and other plantations and
through traditional omployment generating activities of cxploitaticn and regeneration.,

Three examples where farm forestry was otarted are cited:

a) Sholterbelt proiect in Morthern Nigeria - Thio is an area with urgent nsed of
environmental improvement with a low annual rainfall averaging 700 mm. Earlicr
attempts at cetablishing some form of shelterbelts had met with mixed success.
Soedlings of fruit trees had been distributed free to all interested persons and
organizations. By 1976 over 760 00O seedlings had been planted. There was a
certain preferenco for fruit trees since they had dual advantagos and were tradi-
tionally protrcted in far-lands by rural communities.

b) Soil erosion contrcl in Fastern Nigeria - Thie is an area short of wood with a
serious erosion problem. The Forestry Services of the two statee had beon
establishing forest plantat:ons through agrisilvicultural rethods, whilst recently
seedlings of mainly fruit trees had been produced and sold at reduced prices.

c) Rural forestry dovoloFcnt project in HWestern Nigeria - Here, there is a high
d for wood both for domestic and for industrial parposes. The State
Forestry Servico, 1n cooperation with the Federal Deopartment of Forestry, was
snvolverd in a campaign to encourage rural inhabitants to grow Goelina arborea
and tegi: for fusiwood, timber, transmission poles ard as raw material for a pulp
ard peger mill., Ap in the shelterbolt project, soedlings were given free of
charge to feriers. Within its first year of operations, 1976, about 700 ha had
been planted and over 700 000 tree scedlings had been diastributed. In this parti-
cular area ruch initiative had come from the local communities themselves, and
the Forest Lepartment ccncontrated its offorts mainly on oxtension and public
information. The Ministry of Inforuation had helped to disseminate information
on the project through television and radio.

It was noted that tho availability of markets in noarby large urban areas and wood
requiring industries had creatcd particular oonditions favourable to farm forestry. Although
the primary use of the wood product would be for the farmer himsolf, any exoeos to his own
needs could easily be sold outside the cormuns ty thereby providing an additional income.



-80 -

The need for cooperation between the various ministries involved was recocmends 4.
Since this is a foresotry project, the centre of activities would be the Forestry Service.
However, as resouroes would have to be developed within the comzunity, inputs by other
government organizations would be neocesary. The Forestry Servioe would heve an executive
role and a coordinating committee of people representing other branches would be established
to review periodically the progress made.

12, Philippines - Smallholder Trec Farming

In the late 19608, in line with government policy and with governdent financial
support, the Paper Inductriece Corporation of the Philippines (PICOP) launched a combined
agriculture and tree farming development plan, firetly to ensurc a constant supply of raw
material for its pulp mill and secondly to improve the socio-economic position of farcers
on the periphery of ite forest conceseions and at the same time to strengthen its rela-
tionship with them. The farpers are generally squatters or poor smallholders who had
nigrated to the Bislig region of castern Mindanao from other parte of the Philippines gome
time previously, and who were cultivating the land in an extensive fashion. Yany of them
had no title to the land, which was claseificd as alienable and disposable by Government.
then such land hae been surveyed by the Burcau of Land, it is open for secttling and a
claim for legal title of 'p to 24 ha can be filed aftor 20 percent of the holding is culti-
vated. The original land survey subdivided most of these lands into 10 ha unite.

Under the tree farming scheme a participating farzer devoted up to 80 percent of
his land to growing Albizia falcataria on an cight-year rotation. PICOP provided scedl ings
(at cost) and technical assistance both for pulywood production and for the agricultural
cropo on the remaining 20 percent of ite land, The development of the agricultural portion
of the fam was given full priority. In 1972 the Development Bank of the Philippines (DBP)
undertook the financing of credit-worthy farmsre. Eligibility for & loan required having
title to at least 10 ha of land,

Thie scheme was oxpanded in 1974, when the World Bank participated financially.,
The conditions of entry to the scheme wererelaxed: the minicus land holding wao reduced to
5 ha; farmers with ten years' land cccupancy who did not have title but who had applied for
& homestrad lease becare eligiblo; and a grace period of seven years on loan interest and
capital repayrent was allowed. The other conditions remained as before, with PICOP providing
technical aseistance, a contractual agreement to buy the wood and octtirg a minimum price,
The farms are sited within a 10C ko radius of the palpmill, which 10 conesidered the maximum
eoononic distance for transporting timber and for extending technical ageiotance.

The average emall-holding eize is 10 ha, of which 2 ha are utilized for cropo and
livestock and 8 ha for growing trees. The farm fanily clears and plants gome 4 ha of
Albizia falcataria in each of the firet two years. Albizia ie chosen largely because it is
suited to the area, is casy to establish and maintain and the wood is suitable for pulping.

The general topography is gently undulating and generally below 200 m clevation.
Soils are typically rich olay loams of limestone origin. Sloping areas are considered
marginal for bananas, coconuts or maize but are eminently suitable for Albizia planting.

As tho land has been heavily logged, the bushcover is light and clearing is done
mapually., With a rainfall of 4 830 mm planting can be carried out during moet of the yoar
and lining out, staking and digging of planting holes should be done atout one week ahoad
of planting. Spacing is 4 o x 4 m, i.e. 625 seedlings/ha. Seed is collected locally.
Seedlings are raised and transported to farms by PICOP who have uurseries of 5 million
plant capacity. The potted seedlings are planted and a S50 gm application of NPK fertilizer
per seedling io applied. PReplanting of failures is carried out as early as poseible after
planting. Albizia has rapid initial growth and a broad crown and a weeding regice of three
spot weedinge at one, threce and seven months after planting and a blanket weeding at
eleven conths is usua ly sufficient to allow establishment. As the species is free from
pests and diseases and as fires are rare, no speoial precautions are necessary.
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Although a possibility, thinning regimog have not been introduced. The rotation
is eight years and a total average yield of 240 m)/ha is readily etta‘nahle. Harvesting is
by the farm family labour foroe supplemented by hirod labour and usiag oxen for extraction.
The Albizia regenerates profusely from ooppioe and unnecessary suckors are removed.

The rate of planting varies with the size of faro. At an early vtage it wan
envisaged that tree planting on a 10 La farm would be at the rate of 1 ha per anmum, but
thie is no longer coneidored praotioal, Sometimes a necond application of fertilizer is
given seven months after planting.

Calculatione made in 1974 indicated that a 5 or 10 aa farm phould show a
financial rate of return over 20 years of 25 percent and an cconomic rate of return
of about 14 percen®.

It ie fundamental to the soheme that the farmor should have an assured supply of
agricultural produce before commercial tree planting. For this 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 seccurity is generally a mortgage on the farmland.
Intereot charged is at the rate of 12 percont and a grace period of up tn severn years is
allowed before commencing repayment of interest or capital. It is poseidble to participate
in tho scheme and enjoy the technical services without teking up a finanoial loan.

Key Factors:

- The emallholder seoures tenure of his land, changing his otatus from landless
to land owner.

= A guarantced msrket for the pulpwood at a guaranteed price; a period of
monetary reoession underlined the importance to the farmer of these guarantecs.

= A strong technical extension service which inter alia first ersured that tle
farmer's food situation was secure.

- The species grown was well knowm. Albizia falcataria had been growvm oucceso-
fully in the area for over 15 ycars and costs and yieldo had been thoroughiy
etudied,

The provision of finance through lvans proved not to be a key factor. The
facilities provided oy the Corporation proved sufficient to enable the bulk of the parti-
cipating farmers to proceed with the scheme whilst only the wealthior farmors with large
areas took out loans.

13. The Sahe) - Forest/Cattle Syetem

The Sahelian zone io a loosoly defined aree across Africa lying wvathin the
100 = 600 om mean annual rainfall linite. The limited rainfall, on particular sites, oan
produce and support only a limited biomase, 8o that .there is an ecological balanoe sensi-
tive to biological or climatic etresses. The main dooestic demand on the forest is for
fuelwood with a lesser demand for poles and :umber. For the bulk of .he inhabitante of the
region, wood 18 the gole source of onergy for haating and cocling. Pop.lation growth gvor
the last 50 ycars wuas meant ever-inoreasing demands on the forests. Soze 15 million m3 are
currently out and used as fuel each year, comstituting some 90 peccent of the total timber
consunption of the Sahelian countrics.

Intensity cf demand for wood has increased around new urba: concentrations. The
arcas in the vicinity of large towns have becn largely str:pped of tiees and such deforcste~
tion is reaching serious levels. Other arcas of extensive deforestation are those in the
vicinity of wood-using industries euch as drying and scoking fishe In some arcas the fuel-
wood shortage is 80 great that for part of the year people are reduced to eating uncooked
foods.,



- 82 o

Forest areas aleo meet a considerable demand for grazing, much of it unoontrolled
and, in certain oountries, illegal. The lopping of trees for fodder is a common dry season
practice.

The problems of the Sahol are not recent, they have been brought to light periodi-
cally in the past and have led to measures, always localized in their application, to
alleviatz periodic oritioal 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 and socil trends have inpelled
stook farmers to incrcase their herds and to grow crops while, of greater consequence,
arable farmers have been forced to increars the cultivated area and move the Sahelian
agricultural frontier further nor:h. This has resulted in an even wider uee of the land
in the Sahel without any appreciable improvement in soil productivity.

The dieastrous effect of a serivs of dry Yyears combined with the sharp unforeseen
increase in the prices of cnergy, ceroals and modern agricultural inpute during the period
1970 to 1979, were of ouch a woale that thoy radically disrupted an already changing econo-
mio and soocial life of the populat:on. The drought reduced millet and sorghum production
by one~third and cattle herds by 10 percont. The drought, however, merely aggravated the
probleas which had long been facing the Sakelisn countries.

Two projecte have been started in the zono. One at N'Djemena in Chad which
concorns 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 atage but initial result. are roported
as promising and the demonstration targets have beer achieved.

Ke! Factore:

= The need to consult and cooperate with the local people in oarrying out
forest programmes for their benefit.

- The economic status of the community is such that their partioipation
is confined to part-tice eaployment, :

- Where the ecological balance has been severcly damaged, despite lboal
forest needs, protection is paramount.

14. Sudan - Acacia Senegal Cum and Trce Fallow Systen

Cum arabic has been a known item of trade for over 2 000 Years and records of
the Sudan gum trade show sales increasing from 126 tons in 1825 to 52 000 tons in 1965
after which exports fell to 42 CCO tone in 1970.

Gun 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 enploying an Acacia senegal fallow was developed., With
recent increases in populat:on, the value of land for cultivation 1e 8o great that in
certain arcas Acacia is forced out of the fallow, as there ip insufficient tirme for the
establishmont of gum gardens. Apart from affecting gum production, the shortening of the
tree crop fallow rotation adversely affects soil fertility and stadility, 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 funotion in many other facets of peasant life, for
exanple:

= thorny branches are used for fences or enclosures;

= the trunks are used as house-building poles, or, with the branches, 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 animels;

the roots are utilized for rope maldng 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 S£ 66 and some
gum tapping is economically necessary to supplement this income. In 1966 the average return
from gum would represent a 25 to 28 percent addition to this agricultural inccme,

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 necds to be supplemented by sowing of seed and a stocking of
600 trees/ha is desirable.

It is the policy of the Government to allow the gum trade to continue on the local
basis that ias 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 end fixes & 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, irrespeotive
of whether they work it themselves or hire it out.

ng Factors:

~ The main factor is the strong and continuous demand for gum arabic. The indus-
try is based on a single and well-known species, Acacia senegal.

= With the development of settled agriculture in the Acacia areas, the speocies
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 opening-up of new
agricultural land, the ecological status of the agrisilvicultural system has
beocome finely balanced. Any reduotion in the period of fallow produces stress
in the system, with consequent reduction in gum production end soil fertility.
The Government is now taking an active interest in both the gum produotion and
the agricultural system.

15, Tanzania - Village Afforestation, Dodoma District

Community forestry is part of the 'Ujamaa process!, wherein the state wishes to
mobillze all resources towards the elimination of poverty, ignorance and disease. The


http:openirg-.up

-84 -

basio unit is the 'Ujamax Village' and forest polioy requires the enocouragement and assiste
anoe of foroetry by looal and village organizations. Dodoma Distriot contains some 120
villages with some 500 families in each. The peoply are mainly farwers and per oaput in-
come is T.sh. 34 - 45 por annum. There is an average per caput holding of five head of
cattle, and this creoatos considerable pressure for grazing land. Community plantations
commenced in 1967, but have been placed on a sounder planned basis sinoe 1973. Fuel and
other forest needs are taken from an ever-diminishing natural savanna foreot.

The primary objective is to establish local woodlots fcr fuel and poles for looal
needs. Other aims inolude tree planting for eoil and water congervation, and to reolaim
depleted land.

A preliminary genoral soil survey was carried out. Some eight tree species are
used including Cassia, Eucalyptus, Grevillea, and reem, with eucalypto beﬁng the main woodlot
trees. Eucalypts are grown on a ten-year rotation with an m.a.i. of 12 m /ha. Plants are
raised in departmental murseries in polythene pots. The seedlings are transported to
villages and villagers carry out planting and tending with technical advice from the Foreat
Department. 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 Districe Development Director who
18 a civil servant. All of the land ig state owned. The Fores: Department provides techni-
oal advice, extension, nureeries and transport for plants. Villagers are trained in forestry
practi.ces but no financial incentives are paid. The forestry staff of one professional, twn
forerters and nineteen others is ingufficient for the required programme. The scheme also
involves the Ministries of Agriculture, Land and Fducation,

The community provides labour and the GCovernment provides land, teohnical servioces
and extension. The main comunity benefits are:
- fuel and poles,

= increased agricultural production due to reduced erosion and from time saved
by not havinz to travel distances for fuelwood,

= income from sale of surplus produots,
= technical knowledge of forestry.
Some 650 ha of plantations were established between 1972 and 1976, and this repre-

sents approximately 40 percent of targets. Some of the plantations are already producing
and meeting needs. Some areas have been lost due to insufficient lending, fire or grazing.

Kox Factors:

- Government's sustained commitment to raise the rural standard of living.

- Need for integrated approach to land use to reduce the confliot between
agrioculture and forestry. .

= The 'Ujamaa process' has replaced the traditional system with a new 'non-
tribal' approach, but the development of local forestry appears to require
greater extension or incentives to encourage partioipation,

- The technical requirements for the local woodlots require to be more
clearly defined and the number of spocies is porhaps greater than necessary.

= Comsmunity inputs and benefits have not been quantified so it is difficult
to convinoe people that their labours will be adequately rewarded. Failed
plots must have an adverse effect on participation.

16, Thailand - Forect Village System

Destruction of forests by shifting cultivation is a serious problem in Thailand,
particularly in the northorn 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 attraot landless people to
establish themselves in forest villages, which offer improved facilities, a better standard
of 1ife 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 bormus 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 US$ 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 commenced 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 familiep 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 wae 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./yea.r, but
is a useful begimning. ‘

In 1976 the whole reforestation programme of FIO had some 30 units and trees were
planted on an area of 10 600 ha. There were 21 forest villuges with 817 families and 4 325
persons, FIO 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 groupfor reforestation
of 160 ha./yr over +the whole area of the rotation of a specific species suoh as teak. The:
whole area of a unit for teak would be set at 9 GOO 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 oommmities
by providing incentives which should improve their standard of living, at the
game 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 probiems 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 establishment of resettlement
villages of 200 - 500 family units, provision of 2.4 ha leases for permanent
farming and long-term loans to assist house construotion costs and initial
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farming investments. These recommendations take care of the main adverse factors
noted, but the provision of farmland creates some conflict between the farm and
the taungya plantation for the available oultivators'input.

17. Thailand - An Approach to Integrated Watershed Management, Mae Sa

. The major problem in this catchment area is the steady and uncontrolled destruction
of the protective forest cover. Most of the land belongs to the Crown, and although there
are lowland private agricultural areas, no private ownership is a2llowed in the uptand
areas. 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 was
changed in 1975 few have adopted citizenship. Their traditional agriculture includes no
concept of inputs to the land to improve conservation and long=-term fertility; consequently
they show little regard for the land they cultivate.

A project was set up in 1973 to carry ou! a pilot and demonstration programme of
integrated watershed management in the Mae Sa catchment area. The pro ject covered several
fields, such as watershed management, horticulture, comservation farming, road constiuction:
and maintenance, reforestation, fire control, rural sociology, plus many other secondary
activities, ‘

The project carried out detailed surveys of natural and human resources, including
land capability classification, a forest inventory and socio-economic surveys. FEach of
these surveys yielded important information but the socio-economic survey showed up a number
of factors including different tribal methods of agriculture, and the limitations and misuse
of resources. The Meo are practising an extensive and destructive type of clearing at around
1 000 m elevation with upland rice as a subsistence crop and opium as a cash crop. Thai
clearing 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 landless
in that they have no legal ownership of any land.

Following land capability surveys, allocation of land is considered critical if the
land-use situation is to be improved, but in practice in a pilot scheme it was found that
survey and allocations werea glow process to be carried out on a large scale with limited
funds and manpower. The basic pilot land allocation was carried out in one village on the
- basis of the requirements of the individugl farmers, and was of the following order:

i) 0.25 rai (0.04 ha) with less than 35 percent slope for household and garden;

i1) 1 rai (0.16 ha) irrigated or 2 rai (0.32 ha) rainfed or the combined equiva-
lent on less thean 35 percent slope for subsistence cropping;

iii) 1 rai (0.16 ha) with less than 85 percent slope and proper soil and
~ oonservation measures established for fruit and food tree orops;

iv) 3 rai (0.48 ha) with less than 85 percent slope as a share of oommunal
village woodlots managed under the supervision of the forest.officer
and the village headman. :

It is proposed that a temporary land oocupancy certificate be issued for five years
and, upon satigfactory performance over this period, a leasehold certificate or ownership
title will be issued. Leage .rentals will be nominal and transfer will only *e possible under
strict conditions. To prevent the more undesirable activities of money-lenders,'leases!
will not be valid as mortgage securities. In the initial stages, Government will have to
- arrange low interest loan facilities to finance the partiocipants during the establishment
phase. The villegers were kept fully informed of objectives of the land allocation scheme
and their agreement to the scheme was secured.

Key Factors:

The project is at an early stage in developing integrated watershed management, but
nonetheless sufficient information has been determined for work on a large scale to be
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advanced, The projeoct 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 correr* 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 advioe on land layout and permanent agricultural techniques.

‘Striot 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 onr their lands.

The concept of land allocations requires inputs from the participant who should
benefit from his ownership and siatus. The concept also attempts to build up
commnity awareness, by having commnity 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 commmnity 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 FOREST PRODUCTS

This appendix gives 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 direot
1) Seeds and nuts
2) Pruits
3) Edible products {roa palma

4) Fungt
5) Animal protein

B. PFodder
II. FOREST PRODUCTS PROVIDING EMPLOYMENT OR CASH INCOME

1) Bamboo
2) (a) Rosin and turpentine (naval stores)
(b) Resins and gums from broadloaved species
3) Tamin
4) Tasar eilk
¢) Gum arabio
6) Medicinal and other economio plants

7) Raw material for the manufacture of handmade paper
III. POREST PRODUCTS WHITH INCREASE LAND PRODUCTIVITY BY CROP DIVERSIFICATION

1) Honey and beeswax

2) Aoacia senegal

3) Thea oleosa

4) Others

Provicus Page Blank



I. FO0D
A. PFood direct

1) Seeds and nuts

Anacardium occidentale provides the popular cashew nut and is also a species often
introduced for windbreaks or firebreaks; it is an excellent source of neotar for beekeeping.
Bertlolettia excelsa, the source of the brazil mut which contains about 66 percent fat,

17 percent protein and 7 percent carbohydrates and vitamin B, originally from the Amazon
forests, ocan reach a height of 30 -= 50 m, a diameter of 1 = 2 m and yield 250 - 500 kg of
mits annually: the annual export of nuts from Brazil is 30 000 -~ 40 000 tons. Macadamia
originally from Australia, yields up to 150 kg/ha/year of nuts. Castanea spp — the chestnut -
(C. sativa in Iurope, 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 high as 2 000 kg/ha and 3 OOO/kg/ha,
respectively. A large number of wild ‘chestinut trees ?Castanopsis 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 siliqus 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 rawW, cooked or salted. Edible pine
kernels are obtained from Pinus pinea, P. cembra, P. gerardiana and P. koraiensis. Araucaria
from Brazil, Chile, Australia and 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 siade and for fruit; other species such as A. integra, A. nobilis and A. attitis
provide edible fruit and seeds. The leaves are used for fuel and the branches and stems are
utilized for building end furniture. Another well-known source of edible fruit is the mango
family, 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 Prosopis 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 homey. Good varie-
ties of algaroba provide up to 50 tons of flour per heotare anmmally., Similar yields of
flour may be obtained from Ceratonia siliqua (carob or St. John's bread), another species
suitable for semi-arid zones {Sholto Douglas, 1972 (0))., Other trees yielding edible fruit
which are widely cultivated belong to the genera Qarcinia, Dios o8, Durio and Zizyphus.
Some other widely distributed species which are well known for their fruit are Mammea afriocana,
Tamarindus indica, Balanites aegyptiaca, Cordyla pinnata, Parinari macrophylla, Parkia
biglobosa and Butyrospermum paradoxum. Special mention should be made of Adansonia digitata,
known as the baobab; the fruit gives a pulp whicli can be powdered (cream of tartar) and mixed
with milk for children; the seeds (2 000 per kg) provide o0il 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
Orbignya mariana, originally from the Amazon basin. The buriti. palm, Mauritia flexuosa,
and the oil paim (Elaeis,ggineensie) provide edible fruit, oil and shoots (hearts of palm).
The sap of Borassus aetﬁioggg 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 vhich is considered as a delicacy by some commwities.
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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 § 1 294/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 segu, M. rumphii, M. salomonense) produces a starch extracted
from the pith of the trunk.

4) Fungi

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 itscultivae
tion may produce higher returns than lumbering. In Italy another variety of truffle has °
been successfully inoculated on the roots 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 communitiet 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 arees, particularly
those where there are constraints to domestic livestock husbandry. In Aftica, 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 grasscutters (Thryonomys spp), hares ZLeEus spp), 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 oommunities. A typiocal
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 harveeting from the various wildlife species
in an area, whether for food or other amimal productse, an asscosment of their populat:ons
oust be mado. This anoesement rust be of a dynamic nature that not only eetimates popula~
tion geries, but aleo the distribution of the species within the habitat. «With such infor-
mation it ie then poseible to set quotas for harvesting and select the moot appropriato
nothods and t:mes for carrying it out.

The processing of wildlife for food meeto with many constraints imposed by health ard
veterinary recgulations in gome countries. ithile harvesting of wildlife remains on a tradi-
tional basis, there is usually no problem, but orce it becomes official, regulations and
restrictions designed to cater for domestic livestock can come into play and preclude the
adoption of traditional methods of mcat preservation. With thie in mind, the easiest proco-
dure for the preeorvation of meat in tropical situations 1s an adaptation of the traditional

drying/emoking techniques,

Fioh product.on in owanp or mangrove forests is an inportant protein source. Mangrove
and gwamp forcets offer a moot valuable protective habitat :o0 fish. In the Tonleceoap area,
Democratic Kampuckea, during the high flooding per.od, the fish popalation disperscs in the
surrounding swanp foreot which provides food for them %o develop very rapadly. Fiih produo-
tion there wan naxg to be 10 times more than the Atlantic fishing grounds (10 t/km~ as
compared to 1 t/km¢). The mangrove ocrves nainly as an arca in which many marino organioms
breed; for oxa-ple, fish mollusce or cructacea which play an important part in the local
econony and diet. “hc mangrove forests in the Canges delta and i1n the Indochinese and
Halaysian peminsula are particulariy rich in fish, muscels and shrimps, which give rice to
a flourishing industry, Deterioration of the rangrove forest ccoscystems means deteriora-
ti1on of the foodweb and treeding grounds foi marine organioms and this will cause a decrease
in fish product:on.

B. Fodder

The foliage or fruit of many trve species may be collected and used for animal fodder,
either rav or after simple processing.

Species for fodder production should muet the following requirements:

- adaptability: the speoies should have the ability to establish and maintain itself
in the selected environrent;

- Ee}atabilit!: a fodder species, be it a tree or a shrub, should be readily accepted
y animals. Palatability varies from one animal specics to another and ie influ-

enced by the inter-relationehip 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 ie high. This means that besides
palatability and regsultant feed intake, fodder plants should have high levels of
various nutriert components of which protein 18 considored to te the most important.
Thie nutrient is usually recorded as crude protein. Acacia aratica pods and leaves
contain 15 percent crude protein. Lecaves of pome other spocies contain as much as
20 percent of crude protein (Albi:aia lebbeck, Progopis apecifera);

= production and growth: preduction of cubstantial amounts of fodder in the oarly
years after planting is an important economic conoideration. In the Near East and
North Africa areas, this requirement was catisfactorily mot by ueing fast-growing
and high-yieldi:g drought-resistant gonera such as Atriplex, Opuntia and Acacia;

- resiotance to utilizat:on: fodder species can be grazed cither directly or indirectly
{lopping, cut-and-carry method). The capacity of the species to recover quickly
by producing ncw buds from the browsed and cut stems ise important;

- not hamful to animals when caten: toxicity pcesibilities should be oarefully
checked before trees are introduced to provide animal fodder.
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1I. FOREST PRODUCTS PHOVIDING EMPLOYMENT OR CASH INCOME
1) Bamboo

Several spccics of bamboo arc widely cultivated in many countries, mainly in
southeast Asia. The various species have innumerable usee: ohoots for human coneumption,
fodder for horses, building material, furniture, fishing poles, pulpwood, fibre for paper-
caking, in addition to their role in windbrcaks, riverbank otabilization and erosion control.
A valuable and expensive medicine, tabashee, 1s fow:d i1n the :oints of several opecies,
¥elocanna tarbusoides being one. Tho most popular cpecies :n cultivation are Phyllostachys
edulig and P. putcscens. In temperatc climates, Phyllostachus spp may vield annually up %o
15 n37ha vhereas with tropical species such as Dendrocalamuc, Bambusa and Melocanna, the
yield io lower. Bamboo shoots, if canned and exported, provide a good source of inco=e.

A market for the canned shoots 18 readily available in America and Weetern Europe where
demand ic higher than supply. Properly fertilized and managed, one hectare of bamboo can
yi1old annually from 5G0 kg - 1 ton of shoota in addition to 2 or 3 tons of dry bamboo.
Bamboo cultivation can bring a good annual income to farmers 3 or J years after planting.

2)(a) #ooin and turpentire (naval stores)

Pines (Pinus opp) produce an exudate from the cambium region when they are injured.
This exudate io a complex mixture of terpencs anc fatty acide and is known as crude gun.
Thios gum can be refined to produce surpeatine and rosin which are important commericial
products. Pinc spocies vary in thear yield of gun. Important comsercial speciec are
P. olliottii, P. paluotris, F. pilvestris and P. nmerkusii, but =any other pine apecies are
used in npccxfic arcas. Yiolds nust te found by experiment.

The refining of the crude gun 18 not difficult, tut requires a cortain minimum
quantity to mako an ingstallation economic. If refining facilitieo are not avmalable in a
country, marketing of the crude gum might be difficult. The pricos of rosin and turpentine
on the world market arc out:ent to consideratle fluctuation and must be carefully taken into
account in coneidering the vaiue of gum tapping. The industry has the advantage for develop-
ing countries in that it 16 labour inte.sive and regquirce a minimun capital inveotaent to
produce crude gun. Tiie refining operation 18 not complex technically, but sigmaficant in-
vestment 10 required to build a rofirery of economic size.

(b) Rooins and gunmo from broadleaved specics

Many broadleaved species, specially those from the .ropics, yield marketable reeins
and guns. Notable examples are the Acncxn spp which yneld gum arabic, Dipterocarpus spp
which y10ld damar-type resins and Manilkara spp which y1eld balata.

An with the naval etores industry, collecotion of resins ie labour intensive and
usually requires very little capital investment. Generally, resins are exported in their
crude form as collected, to be worked up in the larger centres of consumption. In some
cases, howover, resins have traditionel local useo and this should always be encouraged,
since it reduces the neced for ioported industrial products.,

3) Tannin

Tannine are complex polyphenolic substances found in the bark, wood and sceds of
certain trees. They are rainly used for the preserving of leather but emaller quantities
are uscd for dying and i1n chemical industries. There arc two broad types of tannine: the
hydrolysable tannins and the condonsed tannins. Both are uscd for tannage. Tannins are
produced commeroially by extracting the soluble tannin with water from the ground or chipped
wood or bark and then evaporating the water to produce the solid tanmin or, in gome oases,

a concentrated golution for direct industrial use.
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Some epecies which produce industrial tannine are the bark of acacia species,
opecially Acacia mearnsii (black wattle), the fruit pods of Acacia nilotica, the bark of
VAT10US DANGTOVe Bpecies (Rhizophora, Avicennia, etc.), bark of oak (Quercus spp), chestout
(Castanea opp), and the wood and Yeaves of certain cucalypts (E. redunca, E. exeerta), the
wood of quebracho (Quebracho colorado), and the bark of certain pines, upZCialTy Pinus
radiata. 7o be economic, at least 10 percent yield of tannin in the wood or bark 18 required;
the species listed give yr1elde of 10 - 30 percent of tannin.

dhere the tannin 10 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 etrength is then prepared and used directly. Pro-
paration of solid tanning extracts for the market is complex and technically difficult and
should not bo attempted on a small scale.

4) Tasar eilk

Kost cormercial silk is produced by the dooestically reared caterpillar larvae
Bombys mori which rrust be fed exclusively on the leaveo of white and blaok mulberry trees
(Moruo m. Howoer, raw material comes incroasingly from the so-called tasar sillworms
that feed on the leaves of a varicty of trees of tropical, sub-tropical and temporate zones.
Tasar silk, having uneven taa filaments which are coarser, stronger and shorter than the
nornal cultivated silk, has boen produced for centuries by upland and foreet tribes.

Tasar silk culture is known as wild or forest gsericulture, the silk being seoreted
by several specics of the genus Antheranca (Snturniidm), 36 opocies and 40 forms being
recorded. A. mylitta 18 at present the only spocies exploited commercially in the tropics.
The temperate tasar insect io an interspecific hybrid, A. proylei; it produces the finest
tasar silk.

The tropical A. ylitia feeds primarily on Terminalia tomentosa, 7. arjuna, Shorea
robusta, but also on two dozon other species, including Zizyphue mauritiana, Terminalia
Exmntn, Anogeissus latifolia, Syzigaum cumini, Careya arborea, Lagerstroemia parvifolia

ardwickia tinata. <“he temporate hybrid A. proylei is mainly reared on oaks =

Quercus serrata, Q. incana, Q. dealbata and Qe himlgm.

5) Cum arabic

Of the many species of Acacia, only A. ocne and A. lasta secrcte gum arabic, a
substance in which therc has been an aotive trade for over 2 m::.m. Cum a-abio is used
in medicine, in textile and food industries and in the preparation of paints and printing
ink,

The gun ie tapped during the dry scason by cutting and peeling a piece of bark on the
branches, 2 = 3 cm wide and 20 - 40 om long; the gum leaks out three weeks later and a ball
of 5~ 10 om in size is formed., The average nuzbor of balls per tree is 10 = 15, and the
Yield per tree is 100 - 200 grane, maxinum production being obtained from trees between 7
and 15 years old, (Booth, 1966 (0); Giffard, 1575 (0)).

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 aloost exolusively on
indigenous medicinen, and thero is a rapidly increasing global use of homeopathic drugs
that given medicinal plants very good prospocts for development. Careful survey and research
should be made of the plants exioting in the forest, including the syotematio otudy of their
clinical, pharmacological, toxirological, cheaical and pharmacognistic aspects, in view of
their commoroial exploitation,

In order to avoid the possible extermination of plant species by too thorough
oolleotion of wild-growing speoimens, speo’ally when the reproductive structures aro
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collected, it is convenient to: i) cultivate the plant in enclosures, setting aside arcas
in the forest where cuitivation and eventual irrigation can be done profitably; ii) procpa-
goto the plant in its natural wild habitat, olosing certain areas for collection;
iii) induce the peasants to leave behind a remnant of the root systen of the plant (as is
dene with ipecacuanha in Brazil) and limit the oize of plants which are harvested.

There are several thousand specieo of troes and shrube which arc of cconomic interest
for phamacological and broad chemical purposes. In India alone over 7CO especies have been
identified and described (Kanny, 1973 (0)). Some of the most appreciated mediciral plants
in the world market, which may be planted and cultivated are: Artemisia mant:rna,

A. vulgaris, Colchicum lutem, Digitalis purpurea, Atropa belladona, Crocus oativun (saffron),
Coriandrur sativuz, Cephaelis acurinata !ipocacuanhai, Foeniculum vulgare (fenrel) and
Zingiber officinale (ginger).

Plants yiclding dyes can also be of interest in coarunity forestry, such as the
indigo (Indigop_hcra opp) which has a large oxport market and 1o being :ncreoasingly planted
in O Salvador. Spices may algo be a source of income to the community; Cardanmon, which
produces a opice with a very large market is cultivatzd in Sri Lanka under forest canopy.

7) Raw material for the manufacture of handmpde paper

A great shortage of paper for cducational purposes exists in the rura’ arcas of
many developing countries. At loast part of thio need could be rmet by the local cocmunities
tuemselves producing handmade papers which could be used for school exercise books and other
writing purposccs.

Ito manufacture requires a miniecmn amount of chemicals, equipment and okills for
developing a produotion of low grade papers. Beoause the whole operation would be ranual ,
it would be labour-intensive, with no outside power source roquired.

The necessary fibrous raw materials could be supplicd by local forests. Bark from
some woody plants such an Broussonetia papyrifera could bte used while bamboo, palm leaves,
banana otalks, reed and grasses would provide plentiful raw material for the parpoee.,

In the Republic of Korea, villages produce handmade vallpaper made out of kudzu
grasy, particularly for export. The revenues for 1977 wero estimated to be US 5 27 million.

ITI. FOREST PRODUCTS /HICH INCREASE LAND PRODUCTIVITY BY CROP DIVERSIFICATION

1) Honey and beeswax (Crane, 1975 (0); Razafindrakoto, 1972 (0); Smith, 1560 (o).

The most universal non-fibre crop of tropical and subtropical forests is undoubtedly
honeycomb, a convenient cocbination of honey, a valuable and much desired carbohydrate
food, and beesvax, an exportable cash crop. Beckeeping is an industry well psuited to
developing countries, requiring little capitalization and malking 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.

Boekeoping should not be considered as an isolated industry, but rather as an
integral part of a foreet management systom which utilizes an otherwise vasted forest
resource,

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 nuxter of bees, ard (d) the weather, which determines how plant and bee
potential oan be realized. Of this totai production, the partition betwoen the becs and
the oeokeeper depends on environment and management. In poor arcas with no management the
beekooper harveste less than 5 percent of the total production; in good areas with modern
management, 30 - 40 percent of the total production may be harvested. Hith a given bee,
in a given environnental situation, the harvest production of bees can be dramatically
increased by the introduction of minor improvezents in the oquipment and management skills
of the beckeepora.
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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 countriee 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 inoorporate the movesble
comb advantages of the framehive without the complexity and cost of mamifacture.

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 tkept! 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~
sidered. In areas where no indigenons 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 (O)S 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, Gymnopodium antigonoides,
Haematoxylon campechianum, and Citrus spp. In Africa Citiusspp, Lucalyptus spp,

Brachystegia spp, Julbernardia spp and Acacia spp 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.

tThen 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 vwhile 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. ¢) 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 8§25 - 30 for protective clothing and a smoker and an emuivalent amount for honey cone
tainers. lModern framehives may cost as much as US $25 = 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 availsble 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 if-(s), provides fod&er;"
fuelwood and poles, and tannin is obtained from the bark. . It is a nitrogen-fixing speoies
valuable in s0il rehabilitation, : e e e
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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 70O mm.
It begins to yield after 4 = 5 years and thrives for 100 years. Iach 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, inoreasing 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 Morocoo 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 Thajland. 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
industrial usejund it produces bast fibre for cordage and first-grade shori-fibre pulp for
paper and rayon manufacture, Sesbania grandiflora is nitrogen-fixing; it provides poles and
is good for pulping; the bark produces tannin and the flowers are eaten as a vegetzble.
Tamarindus indica is a good shade tree and provides construction wood as well as leaves and
fruit for human consumption; the pulp of the fruit has several medicinal uses,




Appendix 4

NOTES OM TAUNGYA PRACTICE AND SCME
AGRICULTURAL CROPS AND TREE SPECIES CROWN

Teak (Tectona grandis) 18 by far the most popular tree species used in taungya and
ie planted as etumps or scedlings. Cmelina arborea is aleo widely used. Apart froa the
growth of tree crops for the production of timber and other traditional wood products, the
taungya nyntem may be used to raieo cash crops such ap cashew (Anacardium occidentale). This
opccies hin heern guccessfully introduced on poor sites in the oavannas of eouthern Guinea,

gce:m at a @ :ang of 2 x 4 m wath maize, or sometines cotton, between the rowe of trees.
Tre cashew  mno fruit production atout the filth year; the average production in the Ivory
Cernt o kg/ha at the age of 15 yoars, which provides the farmers with a very good return.

“here ie oore evidence that where troe crops are planted with agricultural crops, a
wider eopaccment of the tree crops reduces mortality, incrcases the rate of growth and, at
the same t1me, the presence of ouitable agricultural epecins effectively reduces soil ex~
posure. In addition, the farmer obtains higher yieldn per unit of plantation. Closer tree
espaccment frequently reduces early tree growth boca .ue of the increased competition, and
neceositates carlier e:lvicultural tending.

The agricultural crops which are grown in conjunction with the forest trees are
generally chosen because of the agricultural and feeding habite of the cultivator, The
most coeronly cultivated are bajara (Ponnisctun typhones), barley (Hordeum vulgare), baans

Phaseolus epp, Vigna spp), bhajee (Amaranthue epp), brinjal (Solcnum mclanguna;, cabbage
Braseica epp), castor (iicinus communis), chilli peppors (Cngsicun epp), coco yam
Colocasia antiquarun), cotton (Coseypum spp), cucumber (Cucumie sativue), dasheen
Colocasia esculenta), dhal (Ca 8 opp), ginger (2inziber officinale), groundnut
(Arachis hypogaea], lady's fingers (Antr,llis vulneraria), linsced (Linum usitatissimum),
lucerne (Medicago sativa), melon (Citrullus vulgaris - Cucumio nelo), millet {Pennisctum epp,
Panicun epp), mustard (Brasoica spp), oate (Avena sativa), ochra (Hibiscus esculentus),
papaya (Carica aya), pincapple (ananas comoous), potato (Solanum tuberosum), pumplkdn
(Cususbita maxima;, ryc (Secale cereale), sesome (Seoamum indicum), sorrel (Hibiscus
sabdariffa), soyabean (Clycina 80)a), 6weot potato (Ipomoea batutas), <annia {<{anthosoma
sagittifolium), tomato (Lycopersicon esculentum), tumoric (Curcusalongr. spp), wheat
(Triticum spp).

There are ceveral agricultural epecies which are controversial and aro excluded in
plantations in some countries, such as bananas and plantains (Musa spp), casoava (Manihot
utiliesima), maize (Zea mays), rice (Oryza sativa), sugar cane (Saccharum officinarium),
‘obzcco (Nicotina tabacum; and yam (Dioscorea spp). Limitation or exclusion of tananas and
plantains 18 duc to various reasors, among which are: to avoid human irnterference in the
plantations (since thc farmers are reluctant :o cut or abandon a plant which containuce to
produce foodstuff}, to conserve go:l fertility, and to prevent young trees from being
deformed. However, at Mayumbe, Congo Brazzaville, bananas combined with Terminalia nuperbda
seedlinge are exploited during four or fivc yecars in ctate sylvo-bananiers, the spacing of
the trces teing 12 x & @ w@ith bananas 1n two or three intervening rows. Cassava io excluded
in Dahonmey and Ugandn becauoe 1t oxhausts the soil, it has a long lifc and it attaing a
height of 2 - 3 m rapidly, thereby retarding the dovelopment of the tree crop. The same
reasor, fast grow:h, is given for tre exclusion of maize in Malawi, Mauritiue and Senegal.
However, maize has had no significant effect on the mortality of teax (from stumps and
seedlings) 1n plantations made in Cambari in Nigeria, but may have an effect on height
growth according to the type of planting otock used. Tobacco may be excluded because it
has a deleterious cffect on soil nutrients and because of its inability to provide adequate
8oil 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 growih of trees being enhanoed because rice suppresses the weeds. However,
in Sri Lanka it is felt that the returns from rice are so high that farmers are likely to
exert their influence to convert the land io 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 spp (massoniana, taeda or elliottii) for a period of two Years. In some plantations,
particularly pine, tung oil trees (Aleurites 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 +ree crop. Intercropping is not only regarded as a
tending operation to replace weeding bui 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. 1In
gome places, it may yield 20 tons/ha of green leaves which are used as feed for animals
(pigs) 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 cdorata are planted on small landholdings cone
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 hecause it suits the environment, maintains soil fertility and
combats erosion and leaching. There is also an economic justification, since more produo=
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 macrophylla and Cordia ciricote were the main speoies 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 $§ 58.4) of the normal costs because of the revenues
from the maize harvest. If mechanization is used, the costs drop to 18 percent o
(to US $34.3/ha).
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Appondix 5

STHPLE SAWMILLING EQUIPMENT

The equipment detailed below would be suitaldle for use at the cormunity level.
References have been made to this appendix on pages 36 and 54,

1. Horizontal Framo Saw. A single blade reciprocating oaw with a simple
carriage with doge. Cost ic approximately US S10 000 - 20 000. Power
conoumption 168 boetween 10 - 25 kw., This maachine particularly lends
1teclf to the conversion of larsre diameter logs. It can, however, aleo
be used for smaller logs 1f few cuts are made (squares, flitches).

2. Vertical Frare Saw. <“his 18 the traditional sav for Austrian conditions
and 18 the one upon which the Austrian esawmilling industry was built.
It 18 cany to maintain and vuitable for logs up to 1.C m diameter. It
10 oligitly higher 1n cost and has approximately the same power consurip-
tion as 1.

3. Scandinavian fack Berch Circular Sav. This saw 10 very suitable for
converting plantation-grown trees up to a dianeter at breast height
57 approximately 135 cm.

4. A new type of sav suitadle for small-scale operations ie teing developed
at present. If tests prove successful this could supercede other types.

All these oay ¢ypes could be manufactured locally.

Theoe types of mill rcquire some sources of ernergy. \lhile electric energy from the
gmd 18 availatle in moet cities, it io not normally supplied to rural communities and
foesil~-baned fuels, cuch as diesel o0il, are often beyond the means of villagers. The
solution would be the upoe of a forest product — wood waste. 11wo possibilities, among
others, preseent themselvco:

a) a wood-tased power plant, such as a Loiler and 'steam motor' supplying
the smmiil and the village with electric energy. This would be a
osubstantial i1nvestment,

L) an old-fashioned 'locomobile' which is still manufactured in some countries,
notadbly in Brazil, and which is relatively cheap but very uneconomic in
its fuel conoumption.
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ANNOTATED REFERENCES

These selected references are divided into six groupe
with a 1eference letter for each as below —

0 ~ GENERAL

I - INSTITUTIONAL AND ORGANIZATIONAI. ASPECTS
S - SYSTEMS AND TECHNIQES

E - EXPERIENCES AND C)ASE STUDIES

0 = QUTPUT OF FOREST LANDS

P « PROJECT AREA SURVEY AND PROJECT FORMULATION

Previouve Page Blank
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Adeyoju, S.K.
1976

Carpenter, N.R.
1976

Dabaei-Sohweng, L.
19174

FAL
1956

FAO
1957

FAO
197G
PAO
1971

FAO
1974(a)

FAO
1974(v)

PAO
1974(c)

FAO
1975
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ANNOTATED REFERENCES

land tenure problems and tropical forestry development .

Doo. FO: FDT/76/5(b) submitted to the Coomittee on Forest Development

in the Tropice, 4th Session, FAC, Rome.

Reviews principal oomponente of land tenuro, individual rights and group
ownershi,, traditional land use and factors ohanging the land-uwue
Fetiean, transfer and tonancy, non agricultur\ influences and
agricultural 'and uee, private forest laund anc. local righte of usage,
forest policy objectives. land-uso objectives anc oupporting
legislation.

A development aporoach for omall farmers and the rural yoor. Regioncl
Consultation betweon FAO nember nations and intermational trade union
orgamizations in latin Amerioa.

ESH:TU/LA/76/6. FAO, Rome.

Econozic agpects of shifting crltivation. Soils Bulletin (FAO),
HOQ 2-1' 72—77.

| 'agriculture nomado., Vol. 1 Congo belge et CB8te d'Ivoire par
G. Tondeur ¢t B. Bergoror-Campagne. FAO Forestry Development Paper No. 9,
Rome, 232 p.

Hanunév agrioulture in the Philippines by A.C. Conklin.
FAQ Forestry Developrent Paper No. 12, Rome, 210 p.

Shifting agriculture in tropical forests. In Report of the seoond
segeion of the FAO Committee on Forest Development in the Tropics,
Rm. Pe 12"250

Shifting cultivation in Latin America by R.F. Walters.
FAO Forestry Devclopment Paper No, 17, Rome, 3C5 p.

Boployment in foreetry. FAO/SWE/TF 126, Home, 27 p.

Includes diocuseions, lectures and studics centred on 8o0oial and economic
restrainte in forestry development, technological oonstraints and
adaptations, forest labour, and the promotion of forest develcpment

and rural economy in Asia and the Far fast., Recommendations include

the use of an integrated approach to the eaployment of rural labour,
improvementa in administration and forestry techniques, increased
resoarch and data colleotion and the establishment of 'forest villages',

Sahelian Zone. Survey of the problems. FAO/SWE/TF 117, Rome.

Shifting Cultivation and Soil Congervation in Africa.

Papers presented at the FAO/SIDA/ARCH Regional Seminar on Shifting
Cultivation and Soil Conservation in Africa (Ibadan, Nigeria 2-21
July 1973). Soile Bulletin (FAO), No. 24, Rome, 248 p.

Heport on the FAO/SIDA ueminar on forestry sooial relations for English-
speaking countries in Africa and the Caribbean, held in Rome,
1-26 April 1974. PAO/SWE/TF 148, kome, 184 p.
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FAO Forestry for Local Community Developwent. Cocmittee on Forestry.
1976(e) Secretariat Note. COFO 76/3, Rome, 6 p.
The paper shows that a new dimension of forestry is necessary to
contribute in stabilizing the natural foundations of food production
and to - averse the impoverishment of rural areas, the immediate
ob jeotivee being eossentially 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 Peraspective Study on Agricultural Developmont in the Sahelian

1976 (b) Countries, 1975-1990. PS/SAH/16/ESP/1/E, Rome.

FAO Torestry for lLocal Community Developzent in ‘sia and the Far East.

1977(a) Secretariat Notu. Asia=-Pacific Forestry Comamission. Tenth Session.
Katmandu.

Exarines the increased needs for agricultural land, fuelwood and
timber, thc regression of foresta and the ecclogical deterioration.
Tho role of forestry for food production, in rural eaployment, in
comrunity development and in rcestablishing the ecologacal balance 18

discusged,
FAO Report on the FAVSIDA ixpert Consultation on Forestry for Ccmmnity
1977(®) Development. ¥/INT 271 (SWE), Rome, 21 p.

Contains tho case otudies prescnted by participants from 7 countries,
the discucsion of the Forestry Department's desk study and the
recocmendations for further action,

Fosbrooke, H.A, Socio-economic anpects of shifting cultivation.

1974 Soile Bulietin (FAO), YNo. 24, p. 72-11.

Cill, T. Shifting agriculture: new aspocto of an old problem. In Report of

1956 the firot seosion of the FAO Committee on Forest Development in the
Tropicc, iome, p. 10-22.

King, K.F.S. Putting the emphasig on tropical forestry.

1975 Unasylva (FAC), Yol. 27, 110, p. 30=35.

Briefly revicus Fi0 policy in developing countries with regard to the
development of wood ns an energy cource, agriculturc/fomntry rolations,
pulp and paper production and forest industry.

Pormanent Interstate Committee for Droughc Control ain the Sahel.

1976 Final Report on the CILSS/UNSO/FAO Consultation on the role of forestry
in a rehabilitation programxe for the Sahel, Ouagadougou, 53 p.
(Aloo 1n French).
After a general roview of the problem of desertization, the role of
forestry and 1tg implications for forestry institutions are examined.
A plan of action 18 proposed.

Prats ilaurado, J. Problems of financing forestry development. Doo. ESR:TCNE/73/10

19173 submitted to the FAO Sexanar on Agriocultural Credit for Selected
Countries in the Near Xast and Mediterranean Basin, 6 p.
Reviews the existing exporience of private roforestation activity
through special credit ochemes in various conntries and the possidbilities
of forestry dovelopment as part of agricultural credit schemes for
emall farmors.
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Sohmidt, D.R, Anthropological and eococlogioal oconsiderations regarding the transition

1973 of ehifting cultivation in the tropics. Afrioan Soils, 18, 2, p. 59-68,
In the tropios, population pressure may force a transtion of the
traditional shifting oultivation system to another cultivation systen,
Understanling the ecological, economio and social aspects o. shifting
oultivati_n can help to avoid costly mistakeo if the s:stem is to be
modified or even completely ohanged. This article attempts to summarize
pertinent ecological and anthropological information on two basio aspeots
of shifting oultivation, fallowing and burning, and outlinecs fields of
anthropological research which can oontribute to the progressive
transition of shifting cultivators.

Unesoo Expert Panel on Froject No. 1: Ecological effects of inoreasing human

1972 aotivities on tropical and oub-tropical forest ecosystems in the
Prograrme on Man and the Dicophere (MAB) - Final Report. MAB Report
Series No. 3, Paris, 35 p.

Unesco Programme on Man and the Biosphere (MAB). International Working Croup

1974(a) on Projeot 1: Ecoiogical effects of iacreasing human activities on
tropical and sub-tropical forost eoosyotocs - Final Report. MAB Report
Series No. 16, Paris.

Unesco Prograrme on Han ard the Biosphere (MAB). International Worldng Group

1974(d) on Project 3: Impact of human activities a.d land-use praotices on
grazing lands: savanna, grascland (from temperate to arid areas) -
Final Report. MAB Report Serieo MNo. 25, Paris, 97 p.

Virone, L,.E, A practical approach to rural devolopment. The Agricultural Studios
1969 Centre. Borgo a Kozzano, 40 p.
The preroquiscites for a rural developnent pilot project are set and the
role of the rural community, project pereonnel and outside experts and
advieers aro disoussed. Cuidelines for the implementation of rural
dovelopment projects are provided, including outlines for comerunity
survey and farm/family survey.

INSTITUTIONAL AND ORGANIZATIONAL ASPECTS (1)

Buggel, H. Basic problems of tualding up progressive co-operative forestry in

1973 India. Beitrage zur Tropischen Landwiatschaft und Veterinarmedizin,
11, 3, 217-236.
A drief discuesicn of indian forestry and forcst policy since indepen~
dence, rural fuel end fodder problems, prozotion of farm forestry and
tree planting outside the forest by the Foreet Service, the uze of the
taungya system and the potontial role of village corrunities in improv-
ing toreet procuctivity. A model for voiuntary cooperation ise

proposed,
FAO Manual de Exteneion by F. Sanchez Narvaez. FO:SF/ECU 18. Informe
1970 téonico 2, Quito, 115 p.

Manual for forest engineers and agricultural technicians engaged in
teaohing of extension work. Keviews the objectivee and methods of
agrioultural aid forestry extension work; the requirements for
effeotively working extension Jersonnel; principal aspeots of rural
sooiology, social psychology and communication; organizational pattern
of a forestry extension and inforration unit.
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Agricultural extension, a reference manual by A. H. Maunder, Rome, 270 p.
Extension manual providing a definition ¢f extension and analyeing
oxtension programmes and teaching as wel. as extension administration
and operation. Includes a comprehensive bibliography.

Conference on modarnization of the pudblic administration in the forestry
seotor in latin Amerioa. PEight docuncnts comprising the programme
(FO:MAFP/LA/75/1) and seven workirs papers (FO:NAPP/LA/75/2 - 8). The
rapere in order »of serial numtore ares:

Prinoiples and etrategy of administretive reform by developmen’. functions
by D. A. Ferrari.

The role of public administration in socio-economic development by

J. Sargent.

Eoconomic incentives in foreetry in Lati. America by [. M, Bombin,

Humen factors in the rationalization and study of the efficiency of
organizations Ly R, Gouin and J.C. Waller.

Principles, approaches and mecthods for admanietrative analysis 1in

pudblic forest administrations by M. Paveri.

Planning and uee of C + ¥ (organi.ation and cethods) services in public
forest adm:nietrations by M.E. Askerstan,

Forest adminietration in developing countries by [. Velay., Rome, 113 p.

Seminar on forestry eocial relations for ngliuh-speaking countrics

in Africa and the Caribbean. FAQ/SJE/TF 148, Rome, 184 p.

Manual revaewing the basic aspocts of sccial reiations an related to
forestry developnent, communication theory and organizational behaviour,
practical communication and ite role in national and rural development,
eocial relation problems in foreotry developoment.

Training for agriculture and rural development. FAO Economist and
Soci-l Development Series No. 2, Rome, 144 p.

A collecticn of 17 articles and case etudies covering training of rural
workers and farmers; rural lcadershyn and population education for
rural development; dumonstration methods and practical ‘raining; use of
television and othor mass medius; teaching requiicementr. for extension
personnel and curriculum changes; organization and coordination of
research, training and cxtension work. Inrludes a bibliography of
recent F20, Uncoco and ILO publications on agricultural education and
training.

Desarrollo del movimiento cooperative forestal. Documento de trabajo
No. 20, 23 p. UNDP/FAO GUA/T72/C06, Guatemala.

Doscrites the developrment of forest cooperctives in Cuatemala, their
major objectives, activities and organizational pattern; the relation
botwoen cooperatives at regional and nationul level; and the legislative
and institutional framework.

SYSTEMS AND TECHNIQUES (S)

Bene, J.G., Beall,

1917

H.'d.‘& Coté, A. Trees, food and people: land management in the tropics.

Ottawa, International Development Centre, 52 p.
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Dovgles, J.S. & Hart, R.A. Forest farming. London, Robinson L. Watkins Books Ltd.

1976 Discusecs the role of orec*s and tree cropes in farming and offerse
detailed advice and information on various eoonomic species, the use
of their products for food and raw materials, planting technigques and
suggestions and guidance for the layout cnd operation of schemes of
forest furming. Enoourageu the adoption of tultiple-usage sethods
and the integration of forestry with farming to form one pattern of
agrisilviculture, vherever this may be appropriate.

Enabor, E.E. Socio—economic aspecte of taungya (agrisilviculture) in relation to

1974 traditional shifting cultivation in tropical developing countries.
Soils Bulletin (FAO) No. 24, p. 191-202,

PAO Tree planting practices in tropical Africa. FAO Porestry Development

1956 Paper No. 8, Rome.

FAO Tree planting practices in tropical Asia. FAO Forestry Develogpnent

1957 Paper MNo. 11, Rome.

PAO Choice of tree specics. WAO Forestry Developoent Paper No. 13, Rome.

1958

FAO Tree planting practices in temperate Asia, Burma - India - Pakistan.

1959 FAO Forestry Development Paper No. 14.

FAO Tree planting practicos in African eavannas. FAO Forestry Development

1974 Paper No. 19.

FAO Guidelines for Watershed Management. Protection of ¢ultivated slopes;

1977(a) terraoing steep slopes in hunid regions by T.C. Sheng. FAO Conservation
GCuide 1, Rome, p. 147-171.

FA0 Guidelines for watershed management. FAO Conservation Guide No. 1,

1977(v) Rome, 293 p.

Contents: Land olassification for watershed zanagement; the
watersiied approach for development project formulation; environmental
impact analysis and forestry activaties; evaluating rosulte of integrated
conservation projects; applioation of remoto soneing to watershod
Danagerent; evaluation of erosion conditions and trends; methods of
80il erosion monitoring for improved watcrshed Panagement in Tanzania;
predicting soil losses due to sheet and rill erosion; procedures for
determining rates of land damage, land deprociation and volume of
sediment produced by gully orosion; use of runoff plots to ovaluate
s0il loss; protection of cultivated slopes - terracing oteep slopes in
hunid regions; gully control struotures and eyotemn; logging and the
environment, with particular reference to soil and strean protection
in tropical rainforest cituations; reducing erosional impacts of roads;
watershed organizations and eocoio-oconomic factors; forest managemont

. to minimize landslide risk; wattling and otaking,

PAO Hydrological techkniques for upstrean conservation., FAO Conservation

1977( o) Guide No. 2, Rome, 134 p.
Contents: Managing forests for water supplies aid resource conserva~
tion; erosion hazard classifisation and inventory techniques in
oountainous areas; sampling otreams for sunpended sediment, with
reference to tropical rainforest obsorvations; reservoir sedimentation
survey mothods; some simple techniques for reconnaissance work in
watershed management; hydrology for soil and water conservation in the
ovastal regions of North Africa; methods of esticating evaporation and
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evapotranspiration; water quality studies on experimental catohments
and an ecosysten balance sheet; wastewater disposal in foreots;
applioation of an inexpensive doudle ring infiltrometer; anow measure-
ment; torrent control in the mountains with reforence to the tropios.

FAO Conservation in arid and semi-arid zones. FAO Conservation Guide No. 3,

1977(3) Rome, 125 p. ,
Contents: Can desertisation be halted?; shelterbelts - functions and
ugses; arid zone examples of shelterbolt ostablishment and management;
management and regeneration of degraded catchments and croded pastoral
land with particular reference to range repeeding; harvesting surfece
runof{f and ephemoral streamflow in arid zoneo; vegotation managemont
guidelines for increasing water yiclde 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 protaction of degraded slopes.

FAO Foreet plantations for rehabilitating eroded lands by D. A. Harcharik

In press and S. H. Kunkle. FAO Conscrvation Cuide 4, Roao.

Haufe, H.R. The Sunchon mcthod. A method to demonstrate quick ard attractive

1973 fuel and wood production in foreet lands with heuvy erosion hazards
in the Dongiin Cang Wutershed. FAU FO/ROY./61/523. Project report 2,
Seoul, 54 p.

King, K.F.S. Agrisilviculture (The Taungya System). Bulletin No. 1, Department of

1958 Forestry - University of Ibadan, 109 p.

A survey of the experience of a number of tvopical countries in the
field of agrisilviculture, by mcans of a questionnaire; the analyeis
of the b.ological, socio-economic and legal aspects of thio experience.
Initial conclusions aro drawn on technical aspects such as time and
sequence of planting, forest speciec, agricultural crops, spacement,
effeots on the soil, etc., and on the e¢ffecte on the pocio-economic
conditions, including such aspects as incentives and the econoajc
advantagos both to the forestar and to the farmer,

EXPERIENCES AND CASE STUDIES (E)

paier, S. & King, D, J, Drought and the development of Sahelian economies: A case study
1974 of Hauea-Tuareg interdependence. LiC Newslotter, No. 45, lLand Tenure
Center, Univ. cf Wisoonsin, Madison.

Barrows, R. L. African lard =eform policien: the case of Sierrc Leone. Wisconsin,
1974 Madiynon, Land Economics, 50, 4, p. 402-410.
The s4:uoiv 2 and functions uof the Nende and Limba tenure eystezs in
Sierra Leone arc examined; their agricultural systems being based on
shifting cultivation and bush fsllow. The benofite and oosts of
changing the land tenure eyotem are examined and policy implications
for other African nations are discusged.

FAO Case Study of Forest Village Systeme in Northern Thailand, Fuaoculty

1974 of Social Soience. Chiang Mai University. PLO/SWE/TF 126. Annex
to Roport of the FAO/ILO/SIDA Consultation on Pmployment in Forestry
Rome., :



FAO
1976(a)

FAO
1976(b)

FAO
1977(a)

FAO
1977(b)

FAO
1977(0)

Faustino, D.M. Jr,
1976

- 110 -

NasSa integrated watershed and forest land use (Chiang Mai), Thailand.
Draft Interim Report. FO1DP/THA/72/008, Roue.

Upper Solo Watershed Management and Upland Development, Indonesia.
Termination Report. AG:DP/INS/72/006, Rome.

Savanna Afforestation in Africa. Irrigated plantations by J.%. J=-‘=on.
FOR:''F-RAF 95 (DEN), Rome, p. 168-172.

Savarna Afforestation in Africa. Shelterdelts and envirommuntal
forestry by J.C. Dolwaulle. FOR:TF~RAF 95 (DEN), Rome, p. 173-180.

Savanna Afforestation in Afrioa. Speoies, teohniques and problems of
the semi-arid zones -~ the Sahol. FOR:TF - RAF 95 (DEN), Rome,
pe 160=167.

The PICCY Agro-Forestry development programme and its socio-economic
impnot: Proo. Ann, Symnosium of Philippines For, Kesearch Soc.,
Los Banog.

Kenyn Forest Department Taungya 1n Kenya: The Shamba Systemn'. Doo. of FAO Horld

19617

Kio, P. R.
1972

Hg'u\dvc. C.O.N.
1976

Oughton. G.A.

1974

Rees, J.D.
1972
Roohe, L.
1973

Symposium on Man-mude Forests. Vol. 2, Rome.

Shifting oultivation and multiple use of forest land in Nigeria.
Commonwealth Forestry Review 51, 2, No. 148, p. 144~148,

African traditional land temuro and agricultural development: case
study of the Kunda people in Jumbe. Zambia Univereity, Lusaka,
African Socicl Research, 21, p. 51-67.

Disouspes a land tenure system originally establishod for a nemi-
noradio society with no money economy, limited neods of land and an
exoess supply of land. The impact of a money economy, improved
agricultural techniques, increased congumption habits and dependence
on land for economic and social development have now raised the vital
quecotion of land tenure.

Notes on somo current measureo aimed at the oolution of shifting
cultivation-induced problems in tho highlandn of northorn Thailand
with particular referenoe to forestry and rural employment.
FAO/SWE/TF 126. Annex to Heport of FAO/ILO/S1DA Concultation on
Bnployment i1n Ferestry, Rooe.

Forest utilization by Tarascan agriculturalists in Michoacan, Kexico.
Diesertation Abstracts Internatiunal, Doy 32, 11, 6466-6461.

Describes oxioting forest.exploitation activities and analyses the
resources, demographic, social, cconomic and legal factors affecting
forest utilization. The pine/uak foresto surrounding two villagee

are comrunally owned and are used for grazing, and to provide fuel-
wood and wood for construction, utilitarian furniture and simple
utenoils. The felling and esale of lumber in any quantity is restricted
by law, but as the oconoaic solf-pufficienoy of the villages declines,
there is an increasing trade in illegally felled timber.

The practice of agri-silviculture in the tropics with spooial reference
to Nigerir. FAO Regional Seminar on Shifting Cultivation and Soil
Conservation in Africa, University of Ibadan, 29 p.

Reviews the role of the taungya system in rural development, insluaing:
reduotion of the destructive effeots of shifting cultivation on forests,
the oonversion of degraded forests to oocmmeroial plantations, the supply
of proteins and oarbohydrates as well ag cellulose, the need for capital
expenditure in tha initial otages, continued research and planning, and
for conservation of areas of natural speoies — rich foreot ecosystems.
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Samapuddhi, K, Thailand's forest villages. Unasylva (FAO), Vol. 27, 107, p. 20-23.

1975 Desoribes the forest-village system, developed by Thailand's Forest
Induistry organization in order to provide an adequate labour forve for
the long-term needs of foreetry and, at the same time, satisfy the
traditional farming practices of the local people and induoce those who
practise shifting cultivation to eottle.

Saith, C. Planned shifting cultivation. A case study of shifting ouitivation on
1973 regicnal development in northern Tanzania, Frankfurt a.M., Zeitschrift
fur Auslandisohe Landwirtsohaft, 12, 1, p. 22-39.
Reiewn opinions as to whether shifting cultivation is a desiructive form
of agricultural land use or is an acceptarle ecologioal ecysten.
Desoribes a system in northern Tanzania where oultivation iz allowed for
up to six years which includes pyrethrum as a oash orop and an afforee-
tation programms. The sociai and admiristrative problems aro discussed.

Van Dillewijn, F.J. Forestry: Upper Solo Watershed Kanagement and Up and Development,

1976 Irdonesia. Draft Expert lemination Heport, Rome.
Yen, D.E. Arboriculture in the subsistence of Senta Cruz, Solomon Islands.
1974 Economic Botany 28, p. 274-284.

OUTPUT OF FOREST LANDS (0)

Arnold, J.E.M, & Jongma, J.H. Wood as a source of energy in developing countiies.

1978 Unasylva (FAO), Vol. 29, 1i8 (In press).
Booth, G.A. Study of the gum Acacia senegal and the supply of other forest produce
1966 in relation to land uese planning. Land and Water Use Survoy in Kordofan

Province, Republic of Sudan, Report for FAO Doxiadis Assooiates.
Document DOX/SUD/A4S, Rome, 145 p.

Brown, A. & Hall, N. Growing trees on Australian farme. Forestry and Timber Burcau,
1968 Canberra, 397 p.

Chakrabarti, K. & Chaudhuri, A.B. Wildlife oiclogy of the Sundarbane forests: honey

1972, production and behaviour pattern of the honeybee. Science & Culture
8, 6, p. 269-276. )
Presents the results of inteneive studies in the tidal, ewampy
forests of the Sundarbans, and gives information on: plants preferred
for bse pasture; corb sizes and yicld of honey and wax; distance of
the comdb from ground level in r~lation to yield of honey; yiold of
honey in relaticn to comb length and distance from ground level;
phenology, etc. In this study the plante preferred for bee pasture
were Excoecaria agallocha and Avicennia 8pp.
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Crane, E., {d.) Honey. A ocoeprehensive survey. London, Heinemann Ltd.

1975

Earl, D, E. Forest energy and economic development. Oxford, Clarendon Press.
1975

Fanshave, D.B. (Comp.) Useful trees of Zambia for the agriculturist. Ministry of Lands
1972 and Natural Resources, lLusaka, 125 p.

Summary information on 53 tree species, including vernacular names,
desoription, habitat, distribution and uces, together with line
drawvings of foliage, flowers and fruit. The trees are olaseified into
four groupe according to their uesfulness %o agriculturists for fruit,
fodder anc timber, and as trees of ecological importance.

FAO FPuelwood in Pakistan by T. Huesain. FAQ Forestry Ocoasi >nal

1959 Paper No. 7, FAO/59/10/72C0, Rome, 29 p.

SAO Improvement of fuelwood cooking stoves and economy in fuelwood

1961 ¢onsumption by H. Singer. Report No. TA 1315, Rome, 23 p.

PAO Poplars in foreetry and lanl use. FAO Forestry and Forest Produots

1965 Studies No. 12, Rome, 51¢ p.

PAO Bucalypte for planting. Draft 2nd ed. compiled by Dr. M. Jaocobs to

1976 be published as an FAO Forestry Dovelopment Paper. FO:MISC/76/10,
Rome, 1398 p.

Ciffard, P.L. L'arbre dane le paysage Senegnlais., Centre Technique Forestier

1974 Tropical, Dakar, 431 p.

Inoludes details on the natural vegetation and the diotribution and
growth of forest otands. Lists species that provide the full range of
major and minor forest productes and species for windbreaks, orosion
oontrol, soil improvement and roadside planting. Denls with nursery
practioe, planting techniques and choice of plantation specien. Lists
botanical and vernacular nazee.

Giffard, P.L. l.es gomuiers, essences de reboisement pour les régions sahélionnes.
1975 Bois et For8te des Tropiques No. 161.

Goor, A.Y., & Barney, C.H. Forest tree planting in arid zones, 2nd ed. The Ronald Press,
1976 Now York, 504 p.

Jolly, M.S., Sen, S.K. & Das, H.G. Silk from the forest. Unasylva (FAO), 18, 114,
1976 p. 20-23,

Kanny Lall Dey & Rai Bahadur The indigenous urugs of India. Pana Primlane. The

1973 Chronica Botanioa, New Delhi, 387 p.

Lewie, N.B., Keeves, A. & Leech, J.i. Yield rogulation in South Australian Pinus radiata

1976 plantations. Woods and Forest Dept., South Australia, Bulletin No. 3 '
174 p.

National Academy of Soiences. Underexploited tropical plents with promising economio
19795 value, Washington, D.C., NAS, 189 p.

National Academy of Sciences. Leuoaena. Promising forage and tree orop for the tropiocs.
1977 H”himon' D.C., BAS, 115 P
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1960
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1972
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1975
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1972

- 113-

A guide to the characteristics and uses of trees and shrubs. Republio
of South Africa Forest Department Bulletin No. 19, Pretu.-ia. The
Government Printer, 70 p.

lL'apiculture a Madagascar. Univ. Paul-Sabaier de Toulouse, 123 p.

1 homme ot l'animal, Institut Internatiounal d*Ethnosciences, Paris,
644 P

Papers presonted at the Firet Colloquiua on Ethnozoology in November
1973. Contain new and little Xnown material on relationshipo between
man and a wido variety of animale in many little known parts of the
world, Bees are referred to in three papers: by J. Se,'in on an
ethnoentomological study of the Laotians of tho midlle Hekung valley
(p. 237-246); by M. Pavan on man as protector of ant/forest associa~
tions (p. 259-261); by K. Gessain and T. Kinzler on honey and honey-
producing ineccto emong the Bassari and other peoples of easteru
Senegal (p. 247-254) which includes an explanation of techniques of
beekeeping and wild honey harveeting, anc uses of honey, wax, pollen,
eto., collected from bees anl other inructs.

Tree cropr for food, forage and cast. Parta I & II, world Crops,
24,1 ¢+ 2, 2: 15-19; 86-89, 97. Sec. Jnl. Source: Tropical Abstracts
27, v2162, v2266, iMB,

Brief notes on the distribution, morphology, uses and nutritional
value of 25 species that can b gro.n on farms in the tropice to
yield fruit, nute, ~didble pods, ntc., ae well ap timber

(cr. FA 30, 5722).

Singh, J. & Randey, H.S. Fucalyptus in extension forestry programmes of the agricultural

1975

Smith, Francis GC.
1960

state of Puniah. Tndian Farenter, 101, 2, b, 116~126.

Growth statistice for “he 4 500 ha of successfully established short-
rotation Eucalyptue planiaticnie, and their marketatility and economics
are discussed. It ie ouggested that thore is vast scope for extending
planting on farms and village link roado as well as in state forests.

Beokeoping in the tropics., London, Longmans.

Various «wildland shrube - their biology and utilization. An international synmposiun,

1971

Utah State University, Logan, Utah, July.
Intermountain Forest and Range Experiment Station, Ogden, Utah.

PROJECT AREA SURVEY AND PROJECT FORMULATION (P)

FAO
1976

FAO
1977(a)

A framework for land evaluation. Soils Bulletin (FAO) No. 32, 72 Pe

Guidelines for the development of less favourable environment areas.
A oomprehensive integrated watershed development approach.
MS/MIS/71/2, Rome, 22p.

This paper introduces all the activities involved in watershed
cevelopmont and management in a ccnoviidated form. It explains why
area development should be carried out through a comprehensive and
integrated rulti-dieciplinary prograrme within the natural boundaries
of watersheds,
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FAO Abstract of AGS/MISC/77/2 including an oatline proposel for initiating
1977(v) 'A Pilot Area Davelopm'nt in a sub-watershed'. AGS/MISC/77/1, Rome.

Irrigated land use. Part 2. Land olassification. USA Bureau of Land Reolamation Manual,
1953 Vol. 5, USDI.

Klingebiel, A.A. & Montgomery, P.R. Land capability classification. Agric. handbook 216,
1966 Washingtun, US Govt. Printing Offi~e.

Price Gittinger, J. Economic analysis of agrioultural projects, Baltimore, Johns Hopkins
1972 University Press.

Hatt, G.R, The planning and evaluation of forestry projcote, Oxford, Commonwealth
1973 Forestry Instituto.

A compact survey of the literature on forestry planniig and projisots.
Whyte, R.O. Land and land appraisal. The Hague, W. Junk, 370 p.
1976 Discussos principles and teshniques of land eppraisal that are

applinable for developing countrics. Examples are taken primarily
from monsoonal and equatorial Asia. Stresses the importance of a
parallel appraisal of rural sociology, rural economice and rural
peychology, without which the techniques of land appraisal will be
of little value.



