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PREFACE

roforestry is receiving more and more attention from govemments and

nd the world. These groups are finding that agroforestry
opment problems at the

ay be one important way

Ag

development organizations arou
has the potential to address several environmental and devel

same time. peveloplng countries are finding that agroforestry m
of dealing with problems affecting their citizens.
managing land. Agroforestry

nd shrubs together with agricultura
which attempts to reduce land u

is the term used 10 describe
| crops of livestock.

Agroforestry is a way of
se conflict and

the deliberate growing of trees a
Agroforestry is known as a strategy

increase what the land can produce.
ncouraging fammers to practise

Our approach to agroforestry Is aimed at e
directly related to their needs

agroforestry on their lands so that the benefits/outputs are

and lives.
roforestry and scarcity of literature

In view of high importance and potential of ag
on this comparatively new subject, a modest effort has been made to compile a series of
restry and make these available to the officers of

booklets on various aspects of Agrofo
Punjab Forest Department, students, teachers, and other interested persons for their
study, concept clearance, practical use and further extension of this knowledge to other
staff and persons.

The Volume-l of this series deals
background, need and potential of agroforestry,
rural development.

Volume-ll; It describes ecologi
agroforestry in a concise form.

with the definition, concept, historical
its importance in Pakistan and its role in

cal, economic, social and institutional aspects of

n of agroforestry systems alongwith its purpose
als, their arangement and interaction with other

Volume-lil: It gives classificatio
ed. An important item of choice

and criteria. The role of woody perenni
components in some agroforestry systems is also indicat

of species for agroforestry is also included in it.
Volume IV: The existi ry systems in Pakistan have been described
briefly. Existing agroforestry systems and practices in different parts of the tropics and

sub-tropics the worid-over have also been given.
Volume-V: Design, establishment and management of an agroforestry system

ng agroforest

has been given in this.
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1 DEFINITION AND CONGEPT OF AGROFORESTRY

Introduction

Growing of woody plants with agricultural crops and/or livestock together on the
same land is one of the oldest and most widely practised systems of land use. What is
new is the use of the term ‘agroforestry’, reflecting the recent upsurge of interest in various
multi-Cropping Systems in response to increasing pressure on land for food, fuel and
matenals, and the need to combat the erosion associated with cultivation (CAB, 1962).
Agroforestry as a science is based on forestry, agriculture, animal husbandry, aquaculture

and fishenes, land resources management, and other disciplines which all form the
systematic background of land use.

Agroforestry is an inter-disciplinary approach to systems of land use. It implies an
awareness of interactions and feed back between man and environment, between
demand and available resources in a given area, which - under certain conditions require
optimization and sustained management rather than ever-increasing exploitation. But,
why should we not continue the already available traditional knowledge of agriculture and
forestry to obtain a comprehensive picture of specific agroforestry systems? It is generally
accepted that a forest is something else than an agglomeration of individual trees; a
human being is more than the added weights or values of his chemical components.
Likewise, agroforestry is different from the sum of its two major components, agriculture
and forestry which form the ‘agroforestry system'. That is why agroforestry, although not
new in itself. requires new strategies and technologies as compared to traditional or
modem agriculture and forestry (Anon, 1982).

Nobody denies the existence and in fact decisive role of competition in
agroforestry when crop plants are grown in combination with forest trees, shrubs and/or
livestock. At the same time, however, optimal use can be made of space in the horizontal
and vertical directions as well as time. Moreover, it is a characteristic of agroforestry that
many components of the systems, fully or partly, are interdependent. This helps to avoid
conflicts and to harmonize diversified efforts in land use (Anon, 1982).

Agroforestry, on the other hand, is but a 'tool' .to serve man, a too.l, as good or qu
as others, depending on the qualification and good-will of those who use it. Agroforestry is
not good or bad in itself but may well be the best answer to solving problems of rural
development in specific sites or regions. For o@hgrs, it may be just as good as any other
land use or even less suitable. The responsibility of a proper choice requires careful
weighing of many economical and ecological 'facto.rs. Agroforestry, as others uses, should
always be judged against the question ‘does it pay ? (Anon, 1982)
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- inable land management system which incr
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dation ( Anon 1982)

PO
4, agroforestry is a form of land use that successfully satisfies the needs of the
cron tarmer, forester and/or stock farmer. (Anon, 1982)

(4) Agroforestry is any land use system that:

-provides fuel as well as tree/shrub products (or the environmental berefts
mat may accrue from growing trees/shrubs);

involves multiple mixed or zonal cropping, with of without anma
production. n which woody perennials are grown for more than open purpose 1ogene
wih hembaceous Crops or grasses.

. Through these combinations agroforestry aims to maximize use of radiant enery

mrmize losses of plant nutrients in the system, as well as optimize water-use eﬂbﬂ

::d mx;-;m:ze run-off and soil loss. Thus it retains any benefits in these respects "‘:d 0
conferred by woody perennials compared with conventional agricultural crops.

'1’?55',"“5 total output of benefits from the land whilst conserving and improving it

(5)  Agroforestry i e to
potental and existing systt:ym;s v::::;hmy one system, but a principle comman
-wa : . 5ind
;:;“"ma of easmﬁ al acceptability by breaking up long term ecological ¥4 i
o but conceiveq go azf;tainn: dally and seasonal activities, moulded *
§ ease Gmdency;
-alm af L h@$
Yselul plants ang Wﬂ\aw!s,'am. ionu“ of all in-organic resources in al ava_ilﬁP':d ;‘nd‘

9788 recycling of these resources is maximiz
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-diminish risks for the individual fa

_ : he rmer by means of a wide vari

plant and animal specres enla.rgtng the range of products, providing a /:6:?\/ ?(f)tus?ful
system and enhancing the quality of the daily environment. (Anon 198\2) o PEEEns

(6) Agroforestry is a land use system (a) in whi [
he¢aceous crops are grown in mixtures, zonally( z)md/or sggu;lrigljl\y/ E/ifngr'a;t;;i
animals, and (b) whnc_h provides greater benefits for the land use than agriculture or
forestry a'lone.. including one or more of the following: Sustained soil fertility, soil
conservation, increased yield, diminished risk of crop failure, ease of management' pest
and disease control, and/of greater fulfilment of the socio-economic needs of thé local

population. (Anon, 1982).

| (7) Agroforestry is the growing of trees in combination or in sequence with
agricultural crops and/or pastures on small holdings or large estates. Itis not syncnymous
with community forestry but is often an appropriate means of implementing 2 community

forestry project. (Anon, 1982).

(8) Agrpforestry:

-The art, and eventually, the science of combining herbaceous crops
and/or animals with trees on the same unit of land in order to optimize multipurpose

production and put it on a sustained yield footing.

-A new scientific paradigm which has arisen to fill the gap created by the
time honored separation of agriculture and forestry.

-Any hybrid land use system spawned by the unbridled interaction of
agriculture, forestry and allied disciplines. (Anon, 1982).

omprised of tree and non-tree components grown in

close association. Their objective is the maximization of the long term yield of desired

products. Yield is generally drawn from both ‘tree and non-tree components, directly or

indirectly via grazing animals, although on occasions one component, generally the tree,

may be included only to improve the performance of the other. The essential feature of
these systems is the close interaction, competitive or complementary, between the t!'ee
and non-tree components. The contrast between the components in _their phy_s:cal
dimensions, their life spans and their physiological responses provide addm_onal
complexity which sets these associations aside from the general concems of either

forestry or agronomy. (Anon, 1982).

(9) Agroforestry systems are C

(10) The term ‘agroforestry' covers a variety of land use systems compining
forestry with agriculture or rangeé management on the same land. Agroforestry aims at

solving problems of rural development, predominantly in the tropics, by

- increasing and improving the yields of food production;

- safeguarding local energy supply;
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knowledge sought on the interacti
. . ACtion
provides an important additional ¢y, S between th

i © Components
ens . .
management. (Contant, 1980 15ion to the sci

by A
entific approach 1o Groforestry thys

though called by different names hag spread and to pe System
‘ . ;| , Ne 2ad throu [ i
America. The basic conditions that favour its adaptaggr? L;:ré\ ;:%szn

shortage of farmlands. However, over the last two decades durin

decisions have had to be made under severe socio-economic climate f

become increasingly popular, not merely as a regeneration technique bu't i?]gcrrz or'QStlry o
comprehc_apswe rural - development programme, The tremendous :r?:;%zmaz:t
opportunities generated as'well as the social infrastructures and multiple effects thereof
have enhanced the popularity of the scheme. The real increase in the quantity and variety
of food stuﬁg due to agroforestry in addition to its role in soil rehabilitation and in
conjunction with other land use agents are now widely recognized. The potentialities of
agroforestry compel a land-use management which e

_ schews the false dichotomy of
agriculture and forestry which conserves the ecosystem,

and which at one and the same
time provides food and wood. Therefore, there is an urgent need for a new cadre of forest

managers not only trained in multiple production systems but also fully aware of the
significant role of the pertinent socio-economic inputs. The future of agroforestry is

intimately related to the development of appropriate expertise and implementation
techniques.

of unemployment and
g which critical political

The definition put forth by King and Chandler (1978) is very generally accepted
and is reproduced below:

(12) " Agroforestry is a sustainable land management sy§tem which increases the
overall yield of the land, combines the production of crops (including tree crops) and forgst
plants and/or animals simultaneously or sequentially, on the same unit of land, and apphesi
management practices that are compatible with the cultural practices of the loca
population.” (King and Chandler, 1978)

In the above definition by King and Chandler the phrase "on the san:e unnts oafrf?]gt 4

seeks to emphasize that zonal arrangements of agncul}ural crops and for;.:.‘ eiimap e
considered to be agroforestry, and to imply that the mixtures of the c;:ctahmt g egﬁnition 2
and forest crops should be intimated. However, it is still ponsnde;eb aeunit A vl gy e
inadequate, because, for example, it does not tell us what is mean fy'ntimacy requiréd &
hence cannot help us to comprehend fully what is the deg_reclet (r)e land rsstr 3, (8
distinguish agroforestry systems from systems in which agricu uhich toie ang st (0r
some extent, zoned or occupy adjacent but distinct blocks, |ct>r lgl vcvrops (King, 1980).

lines) of fore:st trees alternating with strips (or lines) of agricultur

i not distinguish
The definitions are inadequate in another respept, in ‘th::nttr;i‘tay ioccordingly. rosh
the many types of systems that may possibly fall within their .
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O

ots 10 add to the definitions, to explain more fully the

(1980 attem . And ;
\3;‘-1 10 delineate vanous cub-divisions of the subject as under
8w :

Concepty of o
\ ."’

- %’Q\
i

Aaroforestry should be considered to be a generic term thay om

brace.
following specific components ces m

Pe

(a) Agrisiviculture: the conscious and deliberate use of |ang for s
'y =

suction of agncultural crops (including tree crops) and forest Crops. This ;:' e

LrOCUCT

e
most common form of agroforestry. ® Perhag ™

(b) Sivopastoral the land management systems in which forests ar
the producton of wood as well as for the rearing of domesticated animals ® Managey &

(' Agrosivopastoral: in which land is managed for the concurrent
agnoutural and forest crops and for the rearing of domesticated animals. Th: oy
combnation of agnisilviculture and the silvopastoral system. - S spstes

& Mutpurpose forest tree production systems: here forest tree species
an

“eaenerated and managed for their ability to produce not on
hat are sutable for food and/or fodder. 'y wood, but leaves an cor i

The question of intimacy of mixture. and i Zones, blods
__ " ¢ , of the width and extent of jocis
SUips ana rows are still not resolved, however, by these definitions. King (1S80) suggess

as & working hypothesis, that agroforestry mi N s s
vees and agnoultural crops are >stry might be considered to be practised whesier

rows of agricultural Crops do not exceed i turity
f%ifimatm' of the forest tree crops w?;'ne\:::ig.'ts. e Yo 'me em >
furt ,attheoom&nedwidmsofmemsofm .

height of the tree :
B €70p at maturity or at some selected rotation. This suggestion tzkes
pro s pmlgnd‘use practices which, cbserving ’ffg

—— X
SISRMS inyope ;’: (ICRAF, 1983'2;9‘?::0" of trees into farming systems %
nwmmmwmu"“Sm hat oy Fioh proportion of 17 oep &

% 390lorggyy, ' YeVoted Primzirily iy 16 o rimanly agricutural l;:’#"’
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Reid and Wilson (1985) sa
v) say agQroforestry Is a result of new inter-disci
",‘f"‘,’ﬁﬂg‘ Ly i,':,':,’gﬂ"‘f:"g:g" of producing food, energy, clothing and sholtor. 1 alows
[ nlegr: enormous variety of useful tree species with tHe al
N . _ g read
ncco’pu.d tf\g:,nculluml techniques of a community - be it the capital intensive farminz;
systems of the western world, or the labour intensive subsistence plots of developing

countnes.

In one sense, agroforestry is easy to define. It is thg combination of agriculture
nnq forestry on the same land, with livestock or cropping enterprises running underneath a
regime of wide spaced trees, either simultaneously or in sequence, But the definition
begins to blL.lr from them on (Reid and Wilson, 1985). This is because of the infinite variety
of combinations possible in mixing agricultural pursuits with the growing of trees. Also,
current management practices in many horticultural orchards, where fruit trees have
interplantings of annual crops, or grazing of livestock, make the definition difficult to use
with the degree of accuracy most research workers would like. It is something they grapple
with the some frustration when a practical yardstick of agroforestry is sought by farmers.

Nevertheless, agroforestry is readily definable using the various practical examples
of it throughout the world. It also comes under a number of different names which may be
confusing to the beginner, but which adds up to the same kind of thing - an altemative
land use system for sustained production of food and fibre. So, the definition can be a
land use system which combines wide-spread trees with livestock or cropping enterprises
(Reid and Wilson, 1985). Under this heading comes all the various names for agroforestry
systems, such as: multi-tier farming or three-dimensional farming; agrisilviculture or silvi-
pasture system; forest farming, forest meadows; the taungya system; farm forestry;
intercropping, and multipurpose plantation forestry. All these terms attempt to describe

what is now termed agroforestry.

(13) Probably the best description of agroforestry has been used by the

Intemational Council for Research in Agroforestry (ICRAF). It is: "Agroforestry is a

collective name for land use systems and technologies, where woody perennials (trees,
berately used on the same land management unit

shrubs, palms, bamboos, etc.) are deli
either in some form of spatial arrangement or

as agricultural crops and/or animals, .
temporal sequence. In agroforestry systems there are both ecological and economical

interactions between the different components”.

superior in its acceptance of multipurpose tree
ble product for use or sale; others can be nuts,

i jal oi d pharmaceuticals. The
livestock fodder, bark or leaf products or essential oils and ‘
multipurpose definition can include shade and shelter, soil erosion control, recycling of

nutrients, energy cropping, and wildiife habitat. (Reid and Wilson, 1985).
Components of an Agroforestry System

than the simp '
ement practices an

The ICRAF definition is also
growing. In it wood is only one poss

. le amalgamation of farming and
ARy hoﬁ:&}rs"s'or::w manag d technologies which

forestry as already stated.
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s components of the syster

Telll i
f the vanot "C)IH

ns

en
Manag . ~tistg and farmers,
he system as a whole, inyg,.

. ire, fro t
" will requlre. a rec ate p
aroforestry \ They must ppbetween the various components  ;,

) king at INCH 11 e interactions
gube obets titive inter .
the com lementa d ;?j"ﬁeewardship of land that belongd not only to today's 'arm%’
1s0 2 Syst€ for s oy
iutoto generations of farmers as yetu
hat they do not see agroforestry as 4,

el and (1000, B ol tthe world today, but rather as a muc,

- and husbandry d be considered with equal standing
ative @ ities. It is obvious that the degree of integration of trees
d the nature of that integration, will vary depending on
ronment. Sometimes the best solution would net

involve trees at all Also on the other hand, the agricultural component might be
undesirable in some cases. It should be understood though that between these extremes

ies 2 continuum of infinite combinations known as agroforestry.

neglected altem
alongside other land U
into the agricultural mainstream an

the climatic, soil and the economic envl

Social Forestry

With the renewed interest in the role of trees for environmental conservation and
gsxanfm%‘:ndayt;? day needs of the people respect of various forest produce much
e non-for;:: e subject. The terms used for various programmes of extending tree
forestry, farm fore:zyargas'fused renes '°°S§|y in Indo-Pak subcontinent are: socidl
farming, forest farming' v;?.f orestry, community forestry, environmental forestry, tree
energy plantations, three di,?,e woodlots, small scale forestry, bio-aesthetic plantations
foestry for 4+ (fuel, forage fi';?g? af| forestry (conservation, tree crops and livestock)
goes on increasing with every Semihafmhzer)’ efc. (Tiwari, 1983). The list of such terms

, symposium or workshop dealing with the rolé of

forests in meetin
g the energy crisi :
Very few gy cnsis, enviro :
1y few of these terms have been proper1yTint;t?lr?:zg| conservation rural development. €

The conce i
the form of ﬁrewocfé ey Forestry in India ig to

Materialg (i » fodder, s :
People in sluzhbaar‘:' gum, fesm, etC.mfZI:, tlmber' fruit
ey ha

make available tree based P'°duceg:
s, edible flowers and a variety © oﬂt;\e
ge industries within easy reach, oana

called f, more h i
orestry of the peomgnb‘;eg]p'e and in fact ﬁ: cc:ge'y participated-in get'mgn'1 oy 1
+ 79 1€ people ang mocracy, social forestry
f ' “ me
hile

or the people (Tiwari, 1983).
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objectives may be quite clear, a precise definition has the ingi i
the programme to the level of an operational model. S SR e o

Social forestry has been defined by Tiwari (1983) in the Indian context as “th
science and art of growing trees andior other vegetation on all land - available for the
purpose, in and outside traditional forest areas and managing the existing forest wit::
intimate involvement of the people and more or less integrated with other operations

resulting in balanced and complementary land use with a vi i i
: gy iew to provide a wide
goods and services to the individuals as well as to the society”. P RSt

Soqal forestry for urban areas may have some different objectives. Here the main
emphasis 1S on the aesthetic development of the landscape and beautification of
compounds, roe_lds, parks and vacant lands in or near the town and cities for creating tree
reserves for malntgnance of environment. Social forestry for rural masses has a still higher
objective for meeting the needs of the poorest of the poor in the countryside by providing
them with employment and making available firewood and other tree products and to
improve their agricultural production, if they are not landless.

Social forestry is a concept, a programme and a mission which aims at
ensuring/providing ecological, economic and social security to the people particularly to
the rural masses, more so to those who live below the poverty line, particularly by involving
the beneficiaries right from the planning stage to the harvesting stage but not only as
wage eamers (Tiwari, 1983). It envisages use of community lands, individual holdings and
other public lands, denuded/degraded land for producing what the dependent
communities need and for environmental purposes. It aims at mixed production systems of
wood, fibre, fodder, grasses, fruits and other raw material for self-consumption and
cottage industry and if surplus for sale. Here Govemnment control is minimal though
financial and technical support is assured. The profits that accrue after meeting the local

demands are to be shared between Govermment and the people.

Burley and Wood (1983) comment that several terms now in common use to
describe community type of forestry are sometimes used synonymously but they are by no
means equivalent, since some describe concepts and objectives while others comprise

land management systems.

mately be applied to almost any type of forestry since
some social benefits (employment, export eaming, etc.) may b_e obtained from even .the
most commercialized and industrialized production system._ |t.lS more qenerally apphgd,
however, to enterprises conducted on a smaller scale, in which industrial tlmbgr production
is usually not the sole objective and in which the benefits to the community are more

tangible than such shadow-priced values (Burley, et al, 1983).

i in whi i tablishment
des community forestry In which the' planning, es _ A
rketing of forests, trees and their products are_camed oqt
mbers themselves or by a state Forestry Service on their

penefit the community rather than individuals.

Social forestry can legiti

Social forestry inclu
management, harvesting and ma
either by the rural community me
behalf, with the proceeds going to
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It also includas farm forestry in which mduw(cjiuie::cfr?tﬁ, e?;melt: tel'\(:ouraged b
training, extension programme, demonstrahops an' Vol F::rn treeg in fay
\:raoodlo{s, contour or boundary lines, or Lnte:wnnn;endd;\gtrh( fggo) a8 the sgscti(ium? . et:?

forestry has been defined by Manai ) 2 Of forge”
;:sz)fm T:::s. it ma?/' or may not be integrated with otherI faréna%%e:tlons. It |nc|uqe:st'¥
growing of scattered trees on the margins of cultivated au Pl SO sm
forest in waste lands generally for agricultural crops. Shelterbelts and'wmdbreaks
Cofme within the domain of farm forestry. The definition of farm forestry s

h al
. relatively br :0
in order {6 encompass the wide spectrum of forestry practised by small farmers in diffErem
countries of the Geveloping world.

all patches Qef

Strip planting (referred to in India as extension forestry) is also incly

forestry and refers most commonly to the planting of trees on the sides of ro

ded in SOCia|
and canals (Burley, et al, 1983).

ads, railwayg

Recreation and amenity forestry refers to the creation and

is difficult to quanti Ped economies whera
they have clear social benefits (Burley, et al, 1983). '

y be collectivel
Ps better calle
nd technolog;

: ma
Sustained roduction Withy ra
Burley et al, 19g3).

y called social forestry. Agroforestry,
d “land husbandry" is a collective tem
©S that incorporate mixtures of annué
nge from insects to mammals) in eithef
management practices that are compatible

Management a

Space or time for
with local culture (

Burley, et al (1983 :
2nonymous with either sgu(':glnf];?::ttryth:: fm o ountries e term has been taken 01
according o, LSIEMS, paraliel .12 forestry, Agroforestry is only one set of 2
0 Whether it is app’OPﬁate R ‘re agriculty

i / ral or pyr ilvicultural systé”
conditions ang » pure silvicu
it may or may not he used ir? 222{;?3"3 to local environmental and o6
To facilitate vy,
and commuynjty for ® Understangip, , i
; y es R g Of the 2 . Soaa
application jn Varioyg YD classmcaﬁm p ‘::Stcljnchon between agroforestry andossib!e
(Burley, 1983, ® °f Productiye andr; ‘n}anagement systems with P
Ocial f,

joW
orestry is given in Table 1 b€
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Table 1

Managemem

system

Natural
forest.

Exploitative

Natural re-
generation

Enrichment

Anrtificial
forest.

Dense
planting

Line planting

Agroforestry
mixture

11

Land Management systems appli : g
commercial forestry. pplicable to various types of social and

. Objectives
production(commercial) : i
oy Social forestry
Gowvt :n'dlus- Private :Commu- Farm Exten- Recre- Rehabili-
na s ni i
> nity sion ation tation
X X X X
b 4 X X X X
X X X X
X X X X X =
x X X B A .
X X %
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sessing signitﬁ?ant oil or minerg -
: ment, the output from the use of thei. N
mic deveglgo‘:orm the basis for their economies. N‘r 'gn‘
. imal protein etc Ny
. 4, water, wood, anima’ protein etc.) of a o ;
the basiC needs (fo0 ired to initiate and maintain the sw:lp::(yj

t also the surplus requi

Need | )
se developind countres not p

increasing
economic develo

ost countries have had to come to grips v
nging price of oil, the search for acceptap,
d the environmental effects of a continuing
fossil fuels. But the vast majority of peOp_|9 in developing Countries
poor, face a different kind of energy crisis altogether. a massjye

rapidly dwindling supplies of fuelwood and charcoal.

i. Energy Crisis
o decades, M

Over the past tw
sis" - a Crisis based on the cha

n "energy Cn
et temative sourceé of energy, an

and practical a
dependence on
particularly the
dependence on
More than two-thirds of people in developing countries depend mainly on wood for

their household energy needs. In rural areas, the forest as a source of_ fuelwood is
ore than 80 percent of the wood harvested in developing

fundamental to every day life. M . - .
countries is bumed to cook meals, heat homes and sustain rural industries.

Population growth and the continuing dependence on fuelwood has led supply to
2l too far behind demand. Two out of every three developing countries now suffer severe

fuelwood shortages. Half the countries with fuelwood shortages have no proven oil or gas
reserves. Alternative sources of energy are either too costly or not available (Hafeez,

1988).

As fuglwood supplies are depleted, families tum to whatever substitutes they can
find. These include crop residues and animal dung. Buming these as fuel uses up
r\:ilmt{ztr)]ltz io?;qes of livestock feed and robs the soil of badly needed organic matter and
estimated 330'"9- in tum to reduced crop yields. In areas where fuelwood is scarce, an.

million tonnes of dung are bumed each year to cook meals. This has

by more than 14 million tonnes - nearly twice the amount o

;educed 'food-grain harvests
ood—granns annually provided to developing countries

e fuelwood crisis is more

Th
Where regular f
u .
random, leading toelwood Supplies

Potential for fooq p o alon. The stab

roduction is impaired,

than just an energy issue; it is an ecological issué 1%
O not keep up with demand, trees are cut down ae
lity of the environment is compromised and th
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d new suppli ) '
and farther ton fin pplies. Gathering o .
ives of millions of rural people, most of lhemgwom ::102‘(:1 il:g;efaas

the time available for tending Crops, preparing food and fulfilli o oty e, and shortens

ng other domestic needs
The fuelwood crisis is also an econemic : |
‘ : nomic issue. Lac '
part of rural people discourages private investment to meel:t %rgllmhasmg Fphabs
must either find low cost wood or do without, houasnars furs <

. In urban areas
fuelwood or charcoal at market pnces. Shortages (and the distanc'eszL\l/se?%:‘c_is must buy
must be transported) have caused prices to rise so sharply in recent year:,V tr:(:t‘ tfr:]: |Woog
W00

used for cooking often costs more than the food cooked

The economic effects of fuelwood scarcity
_ : are felt beyond
developing coun_tnes. a number of agriculture based industries syuch atgzstx?;d':i‘ e
and tobacco-curing and beer-brewing, as well as other industries such as brick ;%kgﬁg

and pottery, depend heavily on fuelwood Shortages of fuel i
and &% : wood d
.angtnes and the level of employment and income generated by them.lrectly affect these

The fuelwood crisis is a nutritional issue t0o. In some countri iti
be caused as much by the lack of fuelwood as by the lack of food. tt\}s;'errzafl{::lm%z Za,x
short supply, families may not be able to boil their water and may be compelled to eat less
nutritious, quick-cooking foods - or even uncooked meals. Their health - especially that of
the children - may be seriously impaired as a result. '

Without radical changes in attitudes and fuelwood policies, more than 2800 million
people will be short of fuelwood by the end of the century. They will be caught in a
destructive cycle of deforestation, fuelwood scarcity, poverty and malnutrition.

Situation in Pakistan

Pakistan's forest resources are limited. Presently, about ﬁye percent of the
country's land is under forest cover. It is becoming incrgasingly .dlfﬁcult to meet the
demands of the growing populace for fuelwood, fodder, agricultural implements, and raw

materials required for wood based industries.

n Pakistan is either already affected or likely to

be affected by desertification. The,suspended sediment load per km g¢ dramfg:dbats)geﬁ
one of the highest in the region.. More than 1,2 idien 1A & land'hasba;‘:lini)tly and
affected by soil erosion, 4.2 million ha have been rendered unprod:’dwi?e gf reclam'ation '
another 2 million ha have become unarable due to water logging. nsP ‘

efforts, large areas remain plagued by these problems.

More than 60 percent of the land i

and is 5 percent, actual

|
bsiac jable timber per

Although the official figure for the country Consequently, ava

productive forest area comprises less than 2 percent.
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U
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u mac hée

men b 48 RO K
tamins mae hetwoen wood supply and f”e"w,OOd demand- th

D e e ente are being met by kerosene O, natural ga " 5 buy

S wastes Al of these commodities could be used mqe,  ~Cigy

'M.'L’ '—-,f ,.«;?.-;.' .:-;<_.:f on rather than for fuel consumption. Imports tota) 19"0{4 ’

and coe o H pu!p' paper, and OtherWOOd prw% m!

e al Aaetina Aave $ran Rs 05 milion Wi
fama exchanoe b hat risen to Rs. 1.7 bilion per year. :

ii. Food Emergencies

a~d tees are ntmately finked to agriculture. They play yis

yeids by helping to maintain the soil and water base Th:; fols n
Envwonmenia’ stabiity by mitigating the effects of climatic imegularities, storms eﬂsue
"2y reduce sof erosion and moderate stream flows. They restore sSoil fefﬁmy?sg\:k

2cufte By slowng the wind and increasing soil moisture, they increase fapm .. 79
Yields

= fl;—q- —-—
STV UL

v WaS T

@7 2nc sem and areas. Finally, they provide a significant proportion of livestock s
Ssd

Susiznable sgicuture, incuding crop and i -
o' natona : iy ; estock production, is
e :fmmem M most tropical countries including Pakistan, ;:ne g’e‘%
nequtabie land tenure g ® the largest single cause of 1 Constant
PrORCS and low arie, ‘oss of available arable land to large scal 1St destuciy
g e converson of e O, Combined with rising rural peurodCUed

the provision of roads and
SComes Increasingly scarce, many
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d inequitable ownership rights and land tenure, and increasin

scarol
":.rwe forced farmers to clear steep upland areas. 9 scarclty of arable land
¢

The removal of upland forests increases lowland floodi i
: iIng and the siltin
vers and reservoirs. On the lowland plains of Pakistan, India and Bangladgstt:pfg:

example, the welfare of more than 400 million people depends lar "
hill-dwellers manage their land. P gely on how 46 million

Deforestation can set off a chain reaction leading to desertification - the reduction
of semi ard land to unproductive desert. The process begins when vegetation is
removed, reducing the benefits of rainfall by«decreasing*~the amount of watér that
percolates into the ground. Run-off increases, “efosion accelerates, the water table is
lowered, and springs and wells dry up.

p_ry Iands_are .particulady susceptible because of the erratic patterns of rainfall and
the fragility of their soils. In the developing world as a whole some 1300 million hectares of
land, where more than 300 million people live, are in various stages of desertifications.

iii. Fragile Ecosystems

The arid and semi arid zones of the world, arid savannas of the tropics, the slopes
of the mountains of the tropics and sub-tropics and forest areas of the developing world
under shifting cultivation have been described by King (1979 a) as ' Fragile Ecosystems’
because their equilibium appears to be easily upset and because they become
ecologically degraded if certain forms of land use, particularly sedentary agriculture, are
practised in them. They have also been described, from another point of view, as Wasted
Lands (King and Chandler, 1978) because they represent areas in which natural
resources are currently being wasted either through over-exploitation, under utilization and

mismanagement, or through sheer neglect.

It has been estimated (King, 1979 a) that 4,900 million hectares, or 65% of the
land in the tropical world may be classified as being "wasted" or as occupying fragile
ecosystems. These lands are found in the poorest countries in the developing world. The
number of people who depend upon these areas for thgir fogd and livelihood is 630 million
or 3% of the total population of the developing countries (King, '197‘8 a). The people who
live in these areas are, on average, poorer than those who live in other parts of their

alre:ady poor countries. They are thus the poorest of the world's poor.

afford to purchase food from other less brittle and fragile ecological

must eat they. must either be given “food aid" or bebmadg to
i ited tc ble agriculture, or be given

settle: eas that are better suited to permanent ara

altte": ;a't?veaoocupations so that they might eam money to buy food, or produce food for

their sustenance in these fragile ecosystems.

t to be rejected out of h
re. A nation or partofan

They cannot
zones. Accordingly, if they

and, it must be regarded as

Although food aid s no ation should not be forced to

esse ptially an emergency measu
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a

depend upon such
large populations is
- . !’ e

have led to the failu ’
the Third World Thg di\e :
opportunities for their o.-zenm.em
developing world is over 25pe s of e 3
ltematll -

s failure to offer a -

The consequence of thlsffz:rag;!e gcosystems must perforce, now ang n g

ap..,

st of the inhabitants of T ; food. However, st d!es of the Ay
;Zraetsg;(;b!e future, themselves provide the;l; u?nnof vegetation and 3085, and 3 reducéd
semi arid zones reveal a history of'd99f3 24 ecosystems. The sHUAon Iy o
By, € R e & -y 'manisgSouth America, is no less reprehensipja. HS{d
savannas, which are to be fognd mainly I ized, it s also D i clat e
again, an extensive resource is not only unge X

Forests in tropical and submpimoigial?u:fo::;teg: Itaerre tt:)e,?agngeg 1 the

ing rates to provide ‘ ' ey

g&?:m?s'a;mggwem land fan)' farming for food for the inhabitants of these areas. The
improper land use of upland areas obviously affects th_e dgvelopme_nt qf those whe Fre
there. What is perhaps more important, is that malpractices in the utilization of the slopes
of these hills and mountains often lead to erosion, increased run-off, siltation of the fivers
flooding and droughts. Agricultural productivity in the often more fertile and higher yielding'
valieys is, therefore, adversely affected; imigation works are rendered ineffective and the
rate of both agricultural and industrial development is reduced. The ravages of the forests
in mountain ecosystems are to be observed mainly on the foothills of the Himalayas, and

b
E

near future, In Places wh

ere a sy
m pased energy can mmﬁbuter:)o,uns:rglf wood for energy exists o could be created,
Ce in energy at the national leve), g and industria| development, as well as to self

food has to pe Milari i '

Produced to feed the ever-increal;i:log()dpo%et:mtg R K Gl ok S
Several fa N
o Zt:ors that mgke today's

ncem ar land iy
USe crisis' a global issye of greatest

-
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e AN OF he problem in tenns of people and areas affected. which is
s D 1Y
,.\"1\

M AR ang nature Of the PrOCesses in od ond te increasmg |
aony of e esuis s Often very elucidating to consider what is happening in the
ne Momamas he Amazon and other places, by employing a time scale of
SV amer han years. The distressing and alamming trends become clearer when we
s ourseles with fooking at year-to-year variations caused by differences in
vt o poTieal dedizions oF economic measures which may very temporarily
ke & 00 prodlem

- \ SN .

CThe lack of sucvess (for socio-economic, cultural or ecological reasons) of most
RN rechnalogies from temperate regions to solve land-productivity problems over
:::-x avas of the topics and the sub-tropics, and the grossly inadequate resources set
ssce. natonaly and intemationally, for research and development of suitable land use

eooges and systems for these areas.

» i now tme to design a strategy not only to overcome the present deficit, but also
» maat e Ncreasing demands placed on public and private forests and farmers.

Strategy for action

i. Agroforestry

Itis difficult to increase the forested area because suitable publicly owned
2nds a2 not avalable. Forestry competes with agriculture for inadequate quantities of
water and natural conditions for forest growth are constrained by the problems of arid and
se™ and conditions coupled with increased population pressure and uncontrolled grazing.

Present demand for food and agncultural products in developing countries is
&xpactad to double by the year 2000. Therefore, there is no doubting the huge benefits of
both restoring degraded agricultural land to productive use and ensuring that no more land

S put out of production,

The priodity is to improve and intensify agricultural production on land suited to
agncuure, thereby lessening the need to clear new land and taking the pressure off forest
'3nds. This must go hand in hand with controlling deforestation, regenerating vegetative
cover and adapting fanming practices to suit local needs and ecological conditions.

It is me that we devote greater attention to economically and ecologicarl‘lz
Sustainable agricultural production Systems where present economic progress a
Prospects for survival will not be in conflict Fortunately, agroforestry systems are

zed by this happy blend and help us to exploit in a sustainable manner cubic
volumes of soil and air and thereby give fammers the maximum retum from the available
sol, water, nutrient, and sunlight. Agroforestry (combining forestry with crop or livestock
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S e e & g reracton (positive andlor negative) between the yooq

ecological and/or economical. and

the ‘“z must be 8 significant :
, non-woody components of the system, either

0 : ial ically acceptable, integrateq
Agroforestry is a socially, culturally and ecologica table, fom
V& s i /oiving trees that improves or does not degrade the soil and pemits of

' 4 sustanes producton of plant and animal produce including wood. It is a Promising

= e DAY

nn o .. reconcie the production of more food, and the prevention of €conomic

‘( Cwdw e w -

,;i segracaton It ams drectly at social development in rural areas, applying seif hep

stratemee

shift The am of most agroforestry systems are to optimize the positive interactions n

reso: 73" o Obtan a Pigher total, a more diversified and/or a more sustainable production from

area évaraoe resources than is possible with other forms of land use under prevailing
fooogee technological and socio-economic conditions.

ecos) !t combines the protection characteristics of forestry wi ion at
pract 2o forestry and agricuiture. It conserves and pmduoe:hy W the production atiudes o

wood-| BefoneOeo'dingtmusw,agmfor

'$ @ role for agroforestry; considering arid, e

stuations mer T rately. A need
ocour (Cannell & Pu‘e,gmaﬁgg;_esw System will exist whenever 1
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0 a0l degradation due to absence of soil cover at centain times:

() inadequate fuel and food supplies

T Tree might lessen the tisk of hardship because of crop failure (because of

merenth well buffered ecosystem i agroforestry), and whenever treas will aliow
o e o accumulate capital or cash
R Trees Will help to spread production activities throughout the year, by
aaagenng the harvests, providing products in diy seasons, or spreading the labour load

Qi¢

ii. Social Forestry

The strategy for action to overcome energy crisis involves a two-pronged

approach: increasing fuelwood supply, and reducing demand through improved efficiency
i wood-fuel use and substitution.

Social forestry, in which the benefits of tree planting and improved management
are shared equally within the local community, must be the focus of efforts to meet
fuelwood needs.

Social forestry refers to all professional forestry activities that aim specifically at the
participation of local people in forest management and at the fulfillment of the forest-
related needs and aspirations of these people. |

Potential

The most apparent ecological potential for an agroforestry approach to land use
exists in areas where soil fertility is low and mainly depend on the soil organic matter
fraction, where erosion potential is high, and where the incidence of surface soil
desiccation is high. On such 'marginal lands', which cover by far the largest land surfaces
in the tropical and sub-tropical world, the deliberate use of the woody perennials may, if
properly integrated in the land use systems, enhance both productivity and sustainability.
The less capital and technology that are available the more motivated is the use of trees
and shrubs to enhance organic matter production, to maintain soil fertility, to reduce
erosion and to create a more even micro-climate.

The potential for agroforestry is, however, by no means confined to ‘marginal
lands. Some of the most successful small farmers' systems in the tropics are in fact foHnd
on high potential, fertile soils, where intensive agroforestry systems are highly competitive
and often economically superior to other forms of land use.

A further rationale for agroforestry, equally applicable on marginal and high
potential land, exists in situations where land tenure or lack of cash-economy
infrastructure (roads, markets, transport, etc.) makes it vital for farmers to produce most of
their basic needs (food, fuel, building material, etc.) from their piece of land (Lundgren,
1982 a),
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Europe oriod or another in its history, it g, b
g, at one p ral crops in intimate COMbingye," 1y

agricultural ¢
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practice to @
examples are nume
Ages, o clear-fell de
the cleared areas, an

America

In tropical America, many societies have traditionally simulated forest Conditigns.
their farms in order to obtain the beneficial effects of forest structures. Farmers in Cemrm
America, for example, have long imitated the structure and species diversity of ro -
forests by planting a variety of crops with different growth habits. Plots of no more zl)Ca!
one-tenth of a hectare contained, on average, two dozen different species of plants ¢ :
with a different form, together corresponding to the layered configuration of mixed tro .
forests: coconut or papaya with a lower layer of a bananas or citrus, a shrub Ia o
coffee or cacao, tall and low annuals such as maize, and finally a spreadin g
of plants such as Squash (Wilken, 1977). 9 ground cove

Asia

_ import :
::Ia'n?zes were an indi Portant than sunlight for the maturing grain". Nor was this
&0 or conserved from the ot fOthe Hanunoo farming system and were eiter

wood and co ics i e re :
smetics, in addition to their proteSt?v;osg rovide food, medicines, constructor
The situation

t .
PUMPKinS and paarr. 25 litle differens
Zambia, in aqqroo"® Were typicafy oot IN Affica, | o :
subsidia;f;n addition to thg mgi?\ca"y 9rown together un couthem Nigeria, yams, maZ:
€rops that werg or °’°F? In the homesteadnct‘z" a cover of scattered trees. I
N Mixture i + Nere were traditionally numerovs

© Species. Indeed, the Yorubd
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) Nigeria, who have long practised an‘intensive system of mixed
wester cropping, explain that the system is a means of conserving
and ."C?u" use of the limited space laboriously won from the dense for
"‘“k:zgthod to a multistoreyed building in a congested area in which expansion must
mcmm'e be vertical rather than horizontal. They also claim that it is an inexpensive means
gf'combaﬁng erosion and leaching, and of maintaining soil fertility. As they picturesquely
described it, "the plants eat and drink, as it were, not from one table, but from many tables
under the same sky". |

herbaceous, shrub
human energy by
est. They compare

change of AF Objective with Time

These examples indicate the wide geographical Coverage of the system and its
early origins. What is more important perhaps, they Clearly point to the fact that the earfiest
practitioners of what has now become known as agroforestry perceived food production
as the system's raison deter. Trees were an integral part of a farming system. They were

kept on established farmland to support agriculture. The ultimate objective was not tree
production but food production.

By the end of the nineteenth century, however, the establishment of forest
plantations had become the dominant objective wherever agroforestry was being utilized
as a system of land management. This change of emphasis was not, at first, deliberate. It
began fortuitously enough in a far-flung outpost of the British Empire. In 1806, U Pan Hle
established a plantation of teak through the use of what he called the "taungya” method
and presented it to Sir Dietrich Brandis. Brandis is alleged to have prophesied that "this, if

the people can ever be brought to do it is likely to become the most efficient way of
planting teak".

The taungya system spread to other parts of Burma, Schlich recording in 1867 that
he had been shown a taungya teak plantation in its second year in the Kabaung forests of
the Taungoo Division,

From these beginnings, the practice became more and more widespread. It was
introduced into South Africa as early as 1887 and was taken from Burma to the
Chittagong area in India in 1890 and to Bengal in 1896.

It must not be imagined that once introduced, the system was practised
continuously in India. It was abandoned both in Bengal and in the Chittagong, gnd was not
resumed until 1908 and 1912, respectively. In the second decade of the twentieth century,
however, the system became more and more popular with fore§ters as a relag\ée.ly
inexpensive method of establishing forests. In 1920 it was adopted in Kerala, in 1923 in

Uttar Pradesh and in 1925 in Madhya Pradesh.

This period also saw its wider dispersal in Africa, and today it is p;e:ctul_f:i 'r::yvaf‘gg’g
degrees in all the tropical regions of the world. Teak is, of course, Pt 1€ BeY %0
Species which is being established by the use of this Suaresny of estat;lishing forest
evidence suggests that if the system is utilized for the sole purpose
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Pecause neary all the forest and forest industry development which has taken
in m{s'm.vdm-duvnlopml world over the last decades has been externally oriented.

0

:;:':( ;, sie forest products needs of the peoples of the underdeveloped world are farther
@ Vasiv dpiaf

(rom being satisfied than ever...

Just because the principal preoccupation of the forest services in the
underdeveloped world has been to help promote this miscalled forest and forest industry
dovelopment, the much more important role which forestry could play in supporting
agriculture and raising rural welfare has been either badly neglected or completely

ignored

FAO, therefore, redirected its thrust and assistance in the direction of the rural
poor Its new policies, while not abandoning the traditional areas of forestry development,
emphasized the importance of forestry for rural development, the benefits which could
accrue to both the farmer and the nation if greater attention was paid to the beneficial
effects of trees and forests on food and agricultural production, and advised land
managers in the tropics to "eschew the false dichotomy between agriculture and forestry"
(King, 1979). They also stressed the necessity of devising systems which would provide
food and fuel and yet conserve the environment.

As a result of this change in policy, FAO prepared a seminar paper "Forestry for
Rural Development" (FAO, 1976) and, with funding from the Swedish Intemational
Development Authority (SIDA), organized a series of seminars and workshops on the
subject in all the tropical regions of the world, and formulated and implemented a number
of rural forestry projects throughout the developing world. In these projects, as with the
World Bank's social forestry projects, agroforestry plays a pivotal role. FAQ also utilized
the 8th World Forestry Congress, which was held in Jakarta, Indonesia in 1978, to focus
the attention of the world's leading foresters on the important topic of agroforestry. The

central theme of the Congress was "Forests for People”, and a special section was
devoted to “Forestry for Rural Communities".

JICRAF

International Council for Research in Agroforestry "ICRAF" was established during

1977 to suppont, plan and coordin
' ate, on a i i t : d
management systems of agriculture and fore:g'd wide basis, research in combined lan

This congruence
material and the bagis fc’:;rf Men and of concepts and of institutional change provided the

individuals ang institutions :? @ development of agroforestry since then. Although many
expansion of the conggny ave made valuable contributions to the understanding and
ICRAF has Played thg ga°r°'°'esw since the 1970s, it is perhaps true to assert that
g""“"""a“ng résearch reg ?gd‘ng role in collecting information, conducting research.,.

y the Presentation of hmt; f:' Ploneering new approaches and systems, and in general,

skeptics. C1s, in attempting to reduce the doubts still held by a few

Scanned with CamScanner



Today, agroforestry is tau.

_ ght as a part of forestry and agriculture degree courses
any universities in both the deve 4. ag
a:, oforestry are already offered in a

nand

conservation is generally accepted. |
¢,-§rem which is capable of yieldi

consew'

loping and developed world; and specific degrees in

few. Today, instead of agroforestry being merely the
naiden of forestry, the system is being more and more utilized as an agricultural
cystem. particularly for small-scale fa

mmers. Today, the potential of agroforestry for soil
ndeed, agroforestry is fast becoming recognized as a

Ng both wood and food and at the same time of
pakistan also.

ng and rehabilitating ecosystems. This world-wide situation is very true for
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RY IN RUR
IAL FOREST AL
RESTRY/SOC

4 AGROFO DEVELOPMENT

Introduction dav. there
. . region today, there is a rejan,
eloping countries of the : q -8
= SN of' tth en: ?t:::ogu?d bring forth serious Malthusian c?;eeztst.nons o SUlvivgy
%(,p a?,sm o(; ?gf lfj:o: shelter, fuel and fodder is rising at a geital c?;\ rate as joing,
i emanb id 'o ulation growths and increasing per .cap sgmptlon, The
influenced by rapid pop dities, on the other hand, is not expanding as rapig

te supply of the basic commo '
gggiiz (taheug::gnology available is relatively low, rpuch of the\:v'and undecrj t;llage has bee,
abused as per capita arable lands continue to sr)nnk, and newly-opened lands addeq o
those under cultivation are from the progressively-steeper uplands that have lower

productive capacity. The net effect is a worsening deficit of basic goods over time.

Signs of socio-economic deterioration are becoming progressively clearer and
more difficult to ignore. In some countries at this very moment, food products for Survivl
are critically short and have to be imported at high costs, adding more problems to the
already difficult balance of payments situation. In others, the scarcity of forests and wood
products have caused serious environmental degradation(erosion, soil desiccation
streams siltation, etc.), which further reduce productivity, have made livable homes
unafforda_t?le to a large segment of the populace , and have threatened the ability of many
gjor;l( fT?gﬁog c:ﬁotlr(l_three square rr}eals a day, assuming that there is enough food to

. all third world countries, the common unemployment, poor nutrition and

gga'etlh.p_bw—fv.elpedgfcation, and other socio-economic  situation under which many
veloping Asia-Pacific countri ; . .
deterioratjgn, ntries find themselves js the result of this environmental

employment and to rajge incomes; (3)

ot New economic activities to generate new
substantially increase Productivity ang a

application of 4 : to
A , PPropriate technology
eénvironment to enhance Sustainabjlj goregate Production; (4) husbanding of the naturd
ge;? embraces the last threg of th:ge ?; production;  ang others Agrcgzlforestry/SOC"al
ndidates for adoptio ur measyr et
economically-deprezs;; ?US a strategy to sogjo. ®S, thus making it one of the stron

e . .
"2l areas of the Thjpg V%%?,znéfuﬁ::;?pment, particularly in
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,ature and potential roles of agroforestry/social
try(AF/SF)

In what ways, and to what extent, can AF/SF h i

: ' elp alleviate the acut i

econ O (Péﬁ's"ea";f: ﬁﬁiﬁ&’:&y - ‘?t? SRRIUS GRS SR sustainatie are

ghese SOIUUOT™ 4 able are they to the poverty-ridden farmers/ are
d in a brief discussion of th . ers/ The answers

could be foun _ e nature and ecological-socio-ec :

his system of pe0p|e-onented forestry practice can play. il o iy

1 The nature of social forestry/agroforestry

he!
fores

The first unique characteristic is its small scale Since it i
undertaking by an individual or a household, or a group of housrx)lgs ";r: Jgrffst-b?geg
s by necessity llmlted in scope and geographic extent as dictated by the ;jmur:&t;/. it

roduction inputs In the hands of farmers. The small scale is especially notice bfa of
rompared with corporate forestry activities. y noticeable when

The second characteristic relates to the nature and
Unlike govemnmental or corporate bodies, individuals, househ;:i"sj %sremilmcirr?rrno:::gs '
have relatively short time horizons and high propensities to Cohsume vl hhorel es
cannot afford to raise long term forest products. To minimize their waiti'ng periods :,r:;
maximize their yields per unit tme, they normally use fast-growing, early-maturin
mulipurpose tree species anc harvest a wide amray of products r'nosﬂy for locagl
consumption, such as small timber and poles for farm buildings and fencing, small tree
stems for fuel wood, leaves for fodder and organic fertilizer, and ﬂowers,fmits' for hurnan
food. They extract these products using mostly in-house labour under entrepreneurial
operations that could be best described as "family enterprise.”

A third feature has top do with the system of land use. Where conventional
forestry plantation is often monoculture tree cropping for a single end use(say, lumber)
social forestry may range from monocropping with multiple-use goals(example: forest
plantations with fast-growing species for fuelwood, poles and fodder), on one end, to
multiple or integrated cropping systems for a multiplicity of uses(example: trees integrated
with food crops for wood, food, fodder and green manure production), on the other.

The fourth characteristic refers to the degree of participation and involvement of
the local people. In classical forestry, local people often only serve as hired workers of
corporate bodies which plan, implement and manage the project In social
forestry/agroforestry on the other hand, the farmers take the prime initiative of planning
and managing their projects. Consequently they bear all the costs, take all the risks, but

also reap all the benefits for themselves.
all scale land use operation ranging from

lanned and implemented by individual

In summary, then social forestry is @ SM
ices for their primary use and benefits.

pure forestry to integrated agroforestry, and p
farmers or communities to yield products and serv
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The land used for social forestry/agroforestry projects cpuld be sole-sowned, community o,
clan owned, or govemment controlled but made accessible to farmer.

2 The potential roles of agroforestry/social forestry

Agroforestry/Social forestry could become highly attractive and readily acceptabye
to farmers and could be highly favoured by govemment because of the wide array of roleg
that it can play which yield direct and immediate micro-le\{el benefits to resource poor and
economically disadvantaged rural dwellers, as well as bring forth long term, macro-leve|,
resource-conservation type advantages that govemment agencies try all the time o
achieve. Examples of the impact of agroforestry/social forestry in the areas of ecology,
sociology and economics follow.

i. Ecological impacts: site protection, maintenance and rehabilitation

To be productive, land-based production systems, including social forestry, shoulg
be sited on the best lands available. In actual Jand allocation, however the best and most
accessible lands are usually- and logically- allocated to food production where agroforestry
could be practised. The residual areas, normally the poorest, the least accessible and the

0 a .
Cro-scale, the environmenta| benefits from agroforestry/social forestry

nNam
which govemments :

, want to m i o ;
©Specially on Watersheds of impo:axrlmlee are slope stabilization ang erosion control,

and hold to Pinite _ streams ang réservoirs. Tree roots anchor, stabilize
erosive forceg of rair?;?o::!l tg?e :teep SIOI?eS; tree litter shielgs the soil surface from the
stems and surface rung - 5 Crowns mtercgpt and cushion the impact of rainfall; and
farmers as purely ‘ '

positvely enc. productg Perceive them as €conomic in the sense that they
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While these ecological roles are considered by gov
i mpodan‘ egpecially in the protection of major watershedya?ea:n;;nnzgtrst?‘o?; aﬁ;tr;::g
fully appreciate them, especially when they are expressed in those terms that a
ve no direct bearing on their production concems within their farms. Th ppear to
ors! cooperation in reforestation through social forestry or agroforest u% Al
often has 10 set up attractive incentives in the form of subsidies, technical arsysigt::crgmené
long term(sometimes lufetme) lease of govemment lands for social forestry us'eaf!
addition, of course, to campaigns to make farmers aware of the economic advantages i

accrue to them.

ii. Economic benefits: Income and employment

To farmers enggged. or about to become involved, in agroforestry/soci
the perceived aqd anticipated economic benefits from this Iandguse systtgn?oacr': 'ttfgens]g:i
important attraction. These local people expect to be able to produce for their own use
without having to rely on extemal markets, such prime products as small timber for farn;
construction; fuelwood for home use and for local markets in the event of surplus outputs;
fodder for draft animals or for livestock that serve as source of animal protein in the
farmers' diet, green manure with which to substitute for expensive chemical fertilizers in
improving productivity, and for mulching to minimize moisture loss from the farms; and
food products harvested from the intercrops. These various products are viewed as
kind rather than cash incomes and are a direct economic benefit to the
ocial forestry practitioners. Moreover, these incomes from the wide variety of
lable year round rather than seasonal as in the case of monocultural
thereby making AF/SF doubly beneficial to the economically-
t of the ecological status of the farm sites, as pointed
ed extraction of these economic benefits from

incomes-in-
agroforestry/s
crops become avai
annual food crops,
disadvantaged farmers. Improvemen
out above, now make possible the sustain
the once-unproductive or low-productive land.

All these outputs and benefits incur costs, of course. Planting trees means
e complex integrated cropping systems

reduction of land available to food crops. Mor i
ure. Generation of outputs In excess of

require more labour inputs and reduction of leig ‘
consumption require market outlets and marketing efforts and skill. But these costs are

’ rface are for food crops are

manageable and acceptable to the fanmers. _Reduced sur

willinglgy accepted in exchange for sustainability of producitlson that r;:\o &rzge?ac;e$f tggﬁ
. . e we

in able to provide; increased labour inpu are

atgifocrrr%%sbiizrsse they re%resent an expansion In gamfu} employment and, t’heremrta:ﬁi

lead to greater incomes, surplus outputs that require marketing are viewed as an impo

breakthrough in upward movement from subsistence situations to a market-oriented and,

i Id be triggered by
i i " All these phenomena which cou .
R e eNSte:;iQQnt impr%vement in the socio-economic status of

AF/.SF indicate the possibility of 3 , ;
the rural populations‘? as well as for the whole developing nation.

Scanned with CamScanner



30

iii. Social benefits: Higher quality of life

Hand in hand with the economic advantages of embarking on AF/SF projects are
the anticipated sociological benefits that could accrue to the farmers. Foremost among
them is the creation of continuous employment opportunities which generate year-round
income that now makes it possible for the rural poor to gain access to better nutrition,
higher quality clothing and homes, more stable communities, improved education, and

better health.

One drawback from the sociological standpoint that may be recognized is the fact
d leave them practically no time for

that year-round work by farmers in AF/SF farms woul

recreation and other pleasurable pursuits, and little or no time for the traditional social
events and cultural interactions among the rural people. However, this sociolog_ical
disadvantage may be overcome when the economic gains in terms of greater productivity
and incomes enable farmers to improve the quality of their entire lives rather than just

sections of it.

Suitability of Agroforestry/Social Forestry as a Development Tool
e in rural areas as tillers of
here substantial areas of

In Asia, where around 66 percent of the population liv
bed above, appears to be

the soil in subsistence or below subsistence levels, and Wt
degraded lands await rehabilitation, AF/SF, with roles as descn
a promising tool for socio-economic-ecological development.

The Adoptability for AgroforestryISociaI Forestry

nners than for them to design what

Nothing is more frustrating to development pla _
they deem to be the best programme for lifting the rural populations from the depths of

poverty only to find that such programme is rejected by the intended beneficiaries. This
puzzling phenomenon has been occuring with increasing frequency, and some social
forestry programmes have been tumed down by farmers in this manner, indicating that the
adoptability rating of the programme is very low.

There are two main issues related to the adoption/rejection of innovative land
uses, including social forestry: (1) whether the innovation truly benefits the
farmers/practitioners; and (2) whether the new system or technology has been introduced
and/or transferred to the farmers in a manner that enhances acceptance.

ofits from new technology, farmers usually readily recognizé

With regards to ben
and take advantage of perceived economic benefits. They may implicitly take cognizance
of ecological and social advantages as well, but in most cases, these "intangibles" could

nce, the ecological

be understood and best be handled in terms of economics. For insta

pepgﬁt arising from erosion minimization through tree planting is more deeply appreciat
gf it is ex_pressed in economic terms as a reduction of nutrient loss and therefore an
increase in productivity. In short, farmers may be indifferent to innovative land use system
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if proposed and justified merely on basis of soil conversation, but may be wholly receptive
to one that demonstrates increased yields per hectare per year.

Agroforestry/Social Forestry, as illustrated earlier, is capable of demonstrating
girect economic benefits to upland farmers in the form of readily available small timber,
fuelwood, food, fodder, and fertilizer where there used to be serious scarcity. Thus,
notwithstanding the nature of the other impacts of the project, farmers are very likely to

acceptit.

The other issue concems the method of technology transfer. This has two phases
the first one relates to efforts to alter the farmers' perception of, and regard for, the
innovation being ad\(anced. This is largely informational, and while it may not result in a
final adopt/reject decision on the part of the farmer, it would at least create enough interest
preparatory to the next stage, which is demonstration of an actual or “"reaklife” project.
Working under the "seeing-is-believing" principle, pilot demonstration plots to which
farmers can be brought can go a long way in clinching the final adoption of the technology
or system. The system of AF/SF land use, and the physical products and benefits that
they bring, lend themselves very well to pilot demonstrations. Thus, it is deemed relatively
easy to induce adoption by upland farmers,

The two phases may of course be combined under one whole process called
“participatory approach”. Under this scheme, the target farmers are involved all the way
from problem identification, through plan formulation, to implementation. Their intimate
participation at the inception of the project enables them to understand what project is
being planned and, more importantly, why it is being planned. When the technology
comes, the farmers will have reached a high state of receptivity that will be difficult to
equal. Thus operates the "bottom-up” or "participatory" approach towards a successful

AF/SF project.

* In a setting where there is a loud cry for new land use initiatives to promote rural
development and soften the harsh effects of overpopulation, under-employment, and
poverty, it is important that a development triggering system like AF/SF be well designed
by planners and be fully accepted and implemented by the farmer beneficiaries in order to

be successful and effective.
Research a Pre-requisite to Effective AF/SF Projects

Development programmes do not just happen. They are deliberately planned and
set up, However, sound formulation and effective implementation will only be possible if
there is sufficient and reliable information on which to base plans and strategies.

, The first set of information required relates to needs analysis and problem
identification: \What primary products and services do people in rural communities need;
What are the constraints and potentials that affect their production? Unless a suitable data
base is first made available, plans may be formulated that are not relevant to key needs

and problems of rural communities.
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the resources: \Wh
ement of ag
ps to manag could and should these Qu,ce

r
) ata set rela at ways imi .~ Digy

e secon iy, and i W ombined maximize and sustajy, the s hysi:e
U

. ) locality, and € le?
available in the qnipulﬂ!ed ¢ local peop
X - é e

technological factors be m mand by t N
products and services that

are in gé

s

of the human elements in ep
ished such that the fogy,.
tablish IOCaI peopr:n?n
'

e b
hnologies and reap the beﬂeagiy 3N

involvement
ing to the iNVO
The third set pertains ould be es .
system. What strategies ‘“’OU'(: g;(:e:rprogrammes are implemented, woyq ,
, develo

whom and by whom the duction tec
;nd willingly embrace the pr oposed pro ' o
h supporting policies: What Policy i,

as to do wit ™
The fourth and last oné horder to support and enhance the SUCCeg, t(‘;’:hye‘ "

should govemment develop in '

development programme? | |
synthesizing and interpreting dats in o

i lating, : i
The act of collecting, collating ect questions is research.. It s Obvioyg "

’ rs to the above pre-proj , s
é’;‘iiffii a: s:voeund and effective rural development plan requires Well-designe, ;ntg

thoroughly undertaken pre-project research.
Management strategies: How AF/SF can be made more effectiy, o |
rural development

Agroforestry/Social Forestry has contributed to rural development ang shoug
continue to contribute more effectively through a well-defined responsibility ynge
integrated resource management schemes.

Rural development is not a simple process, nor is jt a sect '

_ . ' A or of natong
development or a matter of Incréasing agricultural production. |t Cuts across a wige |
spectrum of needsf and requirements, therefore, it requires a multi-disciplinary approach
and a comprehensive development policy.

s a’:‘h:f'g‘ta‘:: gﬁ:;%eﬂgkigg must be based on completing and supplementing each
of and respect for each omgrs"comontopolmng among all related disciplines; appreciation
p Petence, with keen interest in and imagination of evey

Possible diversification Not a A
as a vehicle to accomplisp the tasf'!:eptual Put an action ortented approach must be usf

Both donors ang recej
26 < ive
obligations because the y, 'S must be fully aware of their responsibiliies &

Ay ole de

ggd constﬂ{dlve_ dialogye during Lﬁ’izﬁment Process must pe based on open continuows
sgegl": a?d oty are the rog i fclea,- Common Understanding that the ourte
19l pas G€nerationg 0 accum ; ; ent bY
o e on 4 G s TS5 and mismanegere” ;;

incentives .~ <4 Comple oN Iuture gene , 0
and Motivationg are ne’iigf,’ '::Qr: vlg the;;1 magni;ude'_.i Effe:fr"’;ese

rse the trends. Howeve’,
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Jot be taken free for all, but as a starter to set the ¢

const ructing their own lives and environment ommunities themselves on the

ou!d I
s tore

n\ﬂ(
Rural development cannot be achieved unl
_ ess resourc '
ective pro i ¥ PN
measurec_i. rgzgordancz v?iltim;\ qnd cons}ramts are identified andppossi'balleS sagle o
e d in eir technical possibility, economic feasibilit o soca
acceptabnny. L y and social
Technica straints are the least difficult t
N . 0 overcome, while socio- i
msntutlona' ones are deep-rooted and require constant effort and sincere edcggz:}:a?nd
jion

for their solution.

Administrative machinery must be reorganized t

: - ’ ; 0 deal effecti :
development, N coordination with decentralization of the responsiblecgzegn N p
order to have constant and direct contact with the people at grass roots Ieve|P ment(s) in

All legislation related to rural development, especi i

4 Y , especially that dealing wi
resources management, credit an.d subsidies, should be reviewed with thcle gs:f' g; r:;tl:rrxal
neoe5§afy a_mendments to provndg r_ural communities with flexibility, altematives ang
financial assistance to produce their immediately essential needs in harmony with long

term benefits and services,

Rural communities have to be motivated and mobilized to t i

: ake part in and pursue
every phase of the devglopment, from planning to maintenance and monitoring. Thgir self-
reliance has to be reactivated and their accumulated experience should be respected.

An apprppq'ate te_chnology, which blends the traditions, conventional practices,
culture and aspirations with modem science, has to be developed and implemented in

sincere and continuing effort to uplift the quality of their life.

ion and incentives need to be taken in their entirely as a package
covering establishment of dialogue, training, stimulation of their active participation in the
process, provision of financial support in cash or in kind, legal security, community
development, market promotion; infrastructure, health and education systems.

The motivat

be organized into cooperatives, associations,

ulate the sense of belonging, common ambition and
s is also a practical way of making

by the Govemment.

The communities need to

committees, action groups etc., to stim :
security of the people in their own development. Thi
ctive measures taken

their voice heard and getting respe
be made according to the socio-economic

conditions, resource availability, technical know-how and administrative set up. Incentives
for development of forest resources on state-owned or communal land for timber
Production and protection of downstream interests should consist of convemer_u working
Seasons and length, attractive employment conditions, bonus for protecting these

Plantations against vandalism and arson; certain royalties at the age of harvest and the
ith a nominal chargeé could create vested interest.

Provision of thinning wood free or wi

Selection of incentives should and can
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- by indivi
To carry out development on land pasy ow:eer?s:/relil:gzgveysc%cg;;?z:' UNdgy
lease or use holder permits, requires a g2 compr'z be partially or totally tai(e Dec,a"y
if there is pressure on land and if the lanfl would dies and credit should be N out of
production for certain periods of time. Attracgve subsnd lcan be put back to full p?(l)Ven ang
further supplemented with wages in fooq _qnﬂl the .laﬂ ‘he farmer purchasing powEducﬁon_
Injection of immediate cash-yielding activities to give By during the perlod of tran;i:jv::

alleviate the burden which changes may create, €specia
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5 IMPORTANCE OF AGROFORESTRY |y PAKISTAN

mtroduction

About 4.6 million hectares formin

g only 529
There are several reasons for this poor o ihe total |

re S cover. More than 75%
s and chmatei As a result of that, vegetation is sparse and ?hir
o respond positively to reforestation Other reasons for poor fores

and area are forasts
ea falls under arig and
site once cleared does

managed primarly for production of wood as commercial forests. The rest of the forest
grea 1€, 3.31 milion ha are maintained and managed primarily for soil and water

Timber demand and supply

Timber supplies come from three sources: state controlled forests: famlands and
mports. The estimated timber supplies from state-controlled forests are 0.544 million m’.
About 60% of supplies comprise coniferous timber ?nd the rest hardwoods. The
estimated supplies from farmlands are 1.236 million m®, almost entirely of hardwoods.
imports take the form of round and sawn timber, wood manufac;tures and. wood-based
panel products, including pulp and paper. ' The round vyood equivalent of |mponi totals
0.890 million m>. Thus, state controlled forests contribute 20%, farmlands'46 % and
imports 33%, to the current consumption of timber. If the present rate of p_opulatlgn growth
continues, timber requirements by the year 2000 would be around 3.54 million m”.

The main end-uses are building construction, wooq c_ontainer:, v1||a:)%es calrpeggz,
fumiture industry, timber in coal mines, but/truqk-pody bunldnng, spo g \%od c gngneré
match boxes and boat-building industn‘es.r Euufér;grg;gst?:tw; dijnBank B s
e constitu.te a’bo;;Ifig::noifstra]?o%%:isg.rggf;% fna per hegd per annum. This, going byt thoe;
o consumpthn i t comes out to be 2.67 million m". On accpunt of acutehscarrc; gem
C_urrent populatlon st'a :Sls much constrained in Pakistan. It .is estimated tthtahtets: np:e o
ltggfcr;f léi::;;;?:nl?s 50% below what might be expected in a country @

of development as Pakistan.
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Wood for Domestic Energy Red oot
-apita domestic energy raq,
ank survey, s ' Quire
W(‘nld -l'm”kod 50% (0.2 M of it IOS met from wood, thq r;nem ‘r.
of firewo0d. oil. Coal (18 %) and Agricultury) .t

ne i Wagy. Tt
16, Kerosen ' St
’ population of about 112 millions, toyy "y

)’ of firewood. Uy,

per

According to @

Pakistan is equal to o4m 5
» uele Such as Gi
~ommercial Fuels, suc !
i On the basis of a

OW 32% -
cow-dung (32%) y 22 4 million 17

consumption works out to be |
in meeting the domestic energy fequire

o save the scarce foreign exchan,.
tive utilization. It should also repjg,,

improve its nutrient status. Animg

Wood has a significant role to play

8 0 | els t
/ NS MUE t re )'t ce .0’"”

release natural gas for better a'tl 1o the soil t0
residues for ploughing them back In © e used a
can first be converted into bio-gas an

L)
asty

ments of the additional popylay; A

: ic ener: require on v,
Assuming that the domestic eI wo% emand by the year 2000 would be abomw'”

e sntirely from firewood, the tota ¢ 3 . .
rﬁ;.lgstn«;??;e :;n additional quantity of 37.6 million md wortr:'gt t;?o rn?qf:;gsv% (f)c;r a POpulatin
about 150 million people. In case gmly 50% deman I'; he fedulsd aasir atzs 'S the cag,
now, approximately 30 million m of flrewopd wou dqth t g lnﬂs the Presey
consumption of 22 4 million m®. It may be of interest to reccoar that presently only 1z
the requirements are met by the state forests and 90% firewood comes from

d has increased from US $ 2.5/quinta i,

farmlands. The average retail price of firewoo

1976to US § 5.0in
1986-87.

Although wood shortages lack the striking visibility of famine, it seems irrational ty
worry about producing more food without raising strategies for producing fuel to cook it
and indeed short-sighted to invest in expensive engineering projects if uncontroled
deforestation by firewood gatherers silts up the dams, irrigation channels and exposes the
mountain roads to the ravagers of drifting earth. The collective effect of overuse and
misuse of the forest resources in the uplands is reflected in widespread degradation and
denudation of the hillside with adverse effect on the local hill population as well as thes
living in the plains. Both the devegetated and overgrazed arid mountainous tract and t
arid Indus plain are exposed to wind erosion.,

The rising population and increasin i ;
populatior g number of people wanting forest prod.®

333 th; ;zctth that with the rising standard of living the per capita demand increases, "
9 @ small forest land base (5.2% of the total land area), wood production musft

be given a national approach. While farmers cannot comprehend the concept 7

Thus the nee 4 —
and wood for the Cogsft%cau g:or ? Sustama_ble Production of food and fuel for cookind n’:
each other. State controjleq fore:ts farrgc; buildings, cannot be examined in isolato”
of the total country's <:onsu"-,pu.0nf’,t i suce only 20% timber and 105 (recorded) fué o

therefore, evident that the Forest SeM!
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nnot guarantee supplies of all types of woog
an : : ' Products from e rre.
pak,st; nspite of highly intensive management Netther Govemmer {:’(‘: # Cager e
1025 | ve land, water and other resources from agncuitre 1o owe forasa LD &
MU as of wood for fuel, bu&ld{ng. etc. must be produced in farm lam‘r} . reraz. -
;%m minimal govemnment intervention, Sangs.

Ay

Agroforestry (which is a collective name for |2

i nd-use systems in .
nials are deliberately grown on the same piece of ystems in which

"
rennials . , land as agricuftural crops a"‘:'{‘:l
Znimals, either in some form of spatial arrangement or i Yor

N sequence)is probably the bess
of which will be required o e
Besides, vast Indus plan offers

fond use SY stem in hilly areas under cultivation, some
withdrawn entirely from pumvaﬁon and put under trees,
vast opportunities for various forms of agroforestry.
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