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PREFACE

Agroforestry is receiving more and more attention from govemnments and

development organizations around the workd. These groups are finding that agroforestry
has the potential to address several environmental and development problems at the

same time Developing countries are finding that agroforestry may be one important way
of dealing with problems affecting their citizens,

Agroforestry is a way of managing land. Agroforestry is the term used to describe
the deliberate growing of trees and shrubs together with agricultural crops or livestock.
Agroforestry is known as a strategy which attempts to reduce land use conflict and

increase what the land can produce.

Our approach to agroforestry is aimed at encouraging farmers to practise
agroforestry on their lands so that the benefits/outputs are directly related to their needs

and lives.

 In view of high importance and potential of agroforestry and scarcity of literature
on this comparatively new subject, a modest effort has been made to compile a series of

bookle(s on various aspects of Agroforestry and make these available to the officers of
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 with the definition, concept, historical
background, need and potential of agroforestry, its importance in Pakistan and its role in

rural development.
Volume-lI: it describes ecological, economic, social and institutional éspecls of

agroforestry in a concise form.
Volume-lll: It gives classification of agroforestry systems alongwith its purpose
and criteria. The role of woody perennials, their arangement and interaction with other

components in some agroforestry systems is also indicated. An important item of choice
of species for agroforestry is also included in it.

Volume IV: The existing agroforestry systems in Pakistan have been described
briefly. Existing agroforestry systems and practices in different parts of the tropics and

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

has been given in this.
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ntains the procedure for financial analysig o

R cO .%
Volume-VI: This ful and practical information. It has been N ey

S0 Or
aystom with somo AT LT dot advanced training on the subjoct rom e b

Muhammad Khan, C.F.who
f agroforestry has bee
des of volumes on various aspects o )
uth;)r[';'son“gho basls of available literature on agroforestry most of Whimm“’d by
the @ ICRAF. No originality is, therefore, claimed in these. A list of Mem%
F soddc::!y at the end of each volume, which have been freely used in the prepgr... '
ook rateful to the previous writers whose publications Watlo%:

these wok]OB. Authors are ¢
sound base for compiling this series. "7/f
Sahibzada M. Haft,
Direclor
PFRI, Faisalabad
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1 ECOLOGICAL ASPECTS OF AGROFORESTRY

Positive Aspects

The ecological premises on which the con

: " cept of agroforestry is based zr
r(z((;)tlsalgfe?h g);o':é';? tgzgfi)-kFOTGStS generally have a b:neﬁcier?t effc;::ttgnlmfascjld ’ar
production of plant mat -a| € up nutrients from the soil, convert and utilize th;m fér l’*?
oy branchei fon a ?na. gnq the.n retumn them to the forest floor in th e formbof lnaw::
5 s'o g th'is c'.cleec‘ ;rhns litter is transformed into humus, and later incorpcra';.d ;r";
presenée of forestsy of uptake, de‘Pf::Sltion and uptake again that accounts for ﬂ'a
o R b on soils tha@ are inherently low in nutrients: soils that are Cﬁé;l
e rganc. e ht s booh maechred . e e ST P
forest is to a large extent a closed system antélrignbt);etrr‘neaiFr)wlta:—.1,i1r:-ecE;(tehc:tu :;ya el mansges

o)

D

_ The relatively efficient nutrient cycle is onlv o i i 2ats
minimize the leakage of nutrients fromythe syste?n. r}?ezgtgfew;gr?elrglvlymé?eg‘e? nf'gfc:'“
than other types of crops, and are often able to trap and utilize nutrients that have beb,—c'npg
Ieacl?ed from the upper layers of the soil. In addition, it is often claimed that some h"%
species have the capacity of "pumping" nutrients from layers that are not normzlly trapped
by the other forms of plant life. This nutrient pumping attribute implies, of course, that the
natural nutrient input side of the equation in a forest is greater than that in an agricuitural

field.

Moreover, the physiognomy of a forest is such that it provides a many-layered
defence against precipitation. The crowns in the canopy, and those in the intermediate
strata of the forests, progressively reduce the potential impact of rain on the soil below. In
addition, the litter and humic layers on the soil surface act as a further cushion. The net

effect is that the compacting effects of falling rain on the soil are reduced, there is litle or
no erosion on the forest floor, and another possible source of leakage of nutrients from the

system is at least partially plugged.
e most important properties of the earth's surface

i i ivi [ flectivity, heat capacity
that influence climate, and that human activity can influence, are re eat cag
and conductivity, availability of water and dust, aerodynamic roughness, emissivity in the

infrared band, and heat released to the ground (Wilson, 1970).
‘ are important. The reflectivity of the forests is I_ow
In all these aspects the forests p e oan locos WA e in

i diant absorptive capacity of theg .
?aﬁr:;;yﬂ:g cr;:geg,izl energy. Irr\zeed, it is well established that dentsely bgllt;‘uap: a;rej;,t
and deserts as well as grassland, have @ higher albedo than fore: > atr;m erature of
increase in the earth's albedo will cause @ decrease In average su f:zo int: ations of
oo S Copus, 10 Rarty 12 S0 S

al general circulation model, diff€ ) ;

gagr:gtr)a ghowed ihat an increase in alpedo resulting from a dfgeg:;e'gsg'ﬁuc‘g"s;
causes a decrease in rainfall. Thus, any tendency for plant cove

There are other attributes. Th
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reinforced by a decrease in rainfall, and could initiate or perpetuate 4 drougpy
(Ch

al., 1975).
s because large amounts of latent heat are fixe d
Moreover, pacity of the forests to absorb heat is high, <Iiu

irati . he ca
nspiration process, ce
t:r:vepa low heat conductivity,

amey .

' 9
because their thick and complex s‘mcturem“‘faq Vapg,

the heat released to the ground (FAQ 197?)8"‘*‘”}3 X
AT

on. forests, by acting as windbreaks, create aerodynamie fou

cooling or heating, and regulates
In additi ) as windbre '

tticles. Their emissivity in the infrared band is a1 Veg s

ioh . 4

ist in amesting dust pa
:fﬁent therefore, that the forests play roles that affect all the importan ¢ 'O 1t
influence climate. S

Main Ecological Benefits

The main ecological benefits and opportunities of agroforestry are SUMMar
and enumerated below: arizeq

Efficient recycling of nutrients and consequent minimization of the leak
aGe

(1)
of nutrients from the system.
(2)  Trees provide a many layered defence against precipitation and rec,
potential impact of rain on the soil below. the
(3) The litter and humic layers on the soil surface act as a further cushion and

the compacting effects of falling rain on the soil are reduced. Consequent)
the erosion is very much reduced. "

(4)  The trees play roles that affect all the important factors that influence
climate.

(5)  Extensive cutting of the tree cover may contribute to the increased level of
carbon dioxide in the atmosphere. The accompanying increase in global
temperature could directly affect agricultural production. Maintenance of
tree cover is of utmost importance for ecological and economical
sustainability of food production systems.

() Atypical agroforestry system allows symbiotic economic and ecologicd!
nteractions between the woody and non-woody components to increas®
sustain and diversify the total farm output.

7 T i
ees dominate over weeds and result in weed reduction.

(8 :
) Treesimprove soil structure and fertilty.
(9) Pru .
ned fo .
increa lage decomposes in the alleys and the nutrients released

Se grain yields of interplant crops.
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(10)  Mutti-level plantations and home garden systems increase food production.

(1) Tree “t;i.r?dpreak_s increase grain yield of agricultural crops and moisture
availability in soil by reducing surface run-off and evaporation.

(12) ;’:esi r?ﬁ?a‘ig:\e?htrso in l;’:r)d use in arid areas help to combat drought and
il o inUQ 'mproved biological productivity and plant bio-mass;
e b t"y 9 Capacity for livestock; to boost crop yields from soil

: ation, to reduce wind erosion; to fix sand dunes; to ameliorate
micro climates; and to protect human habitats and infrastructure

(13)  Agroforestry has‘a key aspect of '
. protecting the soil i
catchment area and of limiting down strea?n damalglg i1e upper pars o

(14)  Ithelps for moderating and regulating stream

(15) 23:;\3;:19;‘9‘1 by salinity, alkalinity, acidity and water-logging can often be
y agroforestry while providing poor farmers with some income.

(16)  Farm systems that incorporate perennial trees and shrubs have the

advantage of producing fuelwood, food. f
: . , fodder,
alongwith annual crops. er, and other products

(17)  Multipurpose, woody, leguminous trees and shrubs in low input farm
systems are capable of providing the food, fodder, fertilizer and fuel needs
of local population.

(18) If §ufﬁcient fuelwood can be produced to meet the needs of farm family,
animal dung need not be used for fuel and becomes available as
additional organic manure.

This list of the influence of the forests on the micro-climate, and thus of the "forest
environment's capacity for positively influencing the growth of other plant types associated
with it, is not exhaustive. However, it is sufficiently long and wide ranging to indicate that
trees grown in mixture with agricultural crops, or agroforestry systems, might a priority,
especially in brittle ecosystems, be a productive form of landuse (King, 1980).

Ecological constraints

There are of course possible constraints; problems of competition for water and -
nutrients, and problems with respect to competition between the trees and the agricultural
crops for solar energy, which are discussed in the following paragraphs (King, 1980)

nt in which tree crops are grown together
timize and sustain the joint yields of the

Ibeit sketchily, those characteristics of
ges from the soil, the

Agroforestry is system of land manageme
with agricultural crops, one objective being to op
combined crops. we have already examined, a
forest stands that contribute to the reduction in nutrient leaka
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A
he soil, and the amel;
orati

i ient jevels in the
jncreﬂse in nulf1 paen Submltted, would positive|
of nu a These. it ?5 alds Of the combined cro Y contrip Q
recyd 8 ate in the \gion of the oint yiel | crops and OPS, Providag g °
ro-cime. ation and uspen® ops on ¢ sgrcul el ps AN VIS versa qo'hat

e re? T uences of the fores acosystem. In other \, Not
that ! .ontrast t |1ft?rent COlﬂpOl\ems of the system is ot oOr 3,
: 00 amlo 9 1y of the system in an adverse manner. Qreay
y 0
o affect ! B
_ descn’bed competition as a purely physical pro
ew exceptions. such as the crowding of tUbC‘-’SS.
Jal struggle between competing plants never o:roug
e plant upon the physical factors yp Curs
r how close, do not compet:nv its
2 With

s go on 19~
e author ?own 0 close y, ana o
m the reaction 0
. two plants, N0 matter NO
t, the nutrient material, the light and the heat .
ly of a single necessary factofr; |Iln
3

diate supp
competition begins".
principle in another way: competii
eeks the measure it wants i:;tmon
ly of the factor or thing is belowizy

e

o etotce):sso long @s the water .
the needs oth When imme
ined demands of the plants,

the same
organisms s
mediate supp

Donald(196 expressed
occurs when each of the two or mor'e
particular ¢actor or thing and wﬁen the Im

rganisms.

combined demand of the O
have stressed that competition for spag
e

ald(1963)
are water, nutrients, light,, oxygen ang

ats (1929)and Don
y important
ents of pollination and dispersal are of

hat what are reall
tive phase, the ag
which also affect growth, are not

d humidity
fore, are not the subject of competition.

actors most commonly in short suppl i

| canditi

scussion that follows. However, itp i); pem:[;:
restry requirements, to

Both Cleme

is exceptional. and t

carbon-dioxide. In the reproduc
Temperature an

course important.
commodities in finite supply and, there

Water, nutrients and li

these that will be bome in mind in the di
apposite at this stage, before referring specifically to the agrofo

emphasize the following (King, 1980):

ght are the f

h there is competition are found as a pool of
sqp_phes. If the pool is of limited volume or ifitis
peting plants, then the successful competitor is

n continue to withdraw from

longer be tapped by other
ty -they wil

ly, to suffer

. (1) “Most of the factors for whic
material from which competitors draw their

;t;bjed to int.ermittent depletion by the com
plant which draws most rapidly from the pool or which ca

the by
planfs?(:lf :l?fr?en ;: a[lt l.ow ebb or when its contents can no
plants in the community are nearly equal in competitive abili

tend to sha in i il i
re equally in its supply until it is exhausted, and then simultaneous

the effect of d 1 "
epletion of the pool”. The foregoing applies chiefly to water.
(2) With respect :
of " P
degree an expression of mgu?-?fm?' the capacity to draw from the pool is in varying
iffering ability of plants to make use of the nutrient 1"

diff '
erent chemical and physical forms"

—
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3) The concept of a "pool" | .
is consige)red. "There is no s‘t)ore (;? :’i‘gft\tammcabm' 14 110t valid, whan compatition for light
Light is available as a passing stream whicz'::{% t‘)ﬂ :hla immediate environs of the pl:int

e Intercepted by the | '
be permanently lost to the plant. A dense and : f y the lsaves if it is not 1o
iy b Py will intarcept al
characteristically covers only a small proportion of the soil ﬁll‘!)f oy s cang L
is absorbed or reflected by the soil" (Donald 1963) SEEIROSTINE & O

Various ecological constraints are summarized below:
(1) Competition for water and nutrients and for solar energy

(2) Immediate survey of existi
ng agroforestry systems t '
4 \ 0 determine inter-action
between component species, to classify the trees used, and then to refine the systems in
view of soil, climate, socio-economic limitations is needed T

t turg) ;l;t'z“’gcjlgf(()fgr?Stry systems will have to overcome physiological (canopy
structure), giC pests and disease), ecological(sustainability and environment
protection) constraints besides being economically sound

_ (4.). inersity in agrofprestry systems is very important for their ecological
sustainability. It is necessary to identify and describe more nitrogen fixing tree species
suitable for agroforestry systems.
Lack of germplasm can delay future research and development efforts in
agroforestry.

(5)

(6) Pest and disease control through agroforestry should be studied.

(7) There is also a need to resolve silvicultural problems.

(8) Allelopathic effects of various tree species need to be studied.
Methods should be developed to reduce time taken to develop

(9)
agroforestry systems.
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AGROFORESTRY

pects
3 pslry appears as an |
~t of view agroforesiry N inte
From the econon , cr?osl t O il as the energy crsis. The latter has beent‘?:"“g
contribution 10 coive the tci i o shortage will soon attain an even more critical leyg) inde,
ad it seems t"‘a P aiments The productlon of fuelwood outside the fo tha
fication, able 10 produce additional incom fegyy

nvestment, and once the markestf
et for

stimated &
‘ue’h:fd World tha? the shofias
sl 10 of along termi

f his trees (Combe, 1982).

is, therefore.
the farmers ~¢ fo
woody products exists the f
ith other methods used to i
: . very low compargd with | —
il p‘f;‘fé‘:;'y of agricultura! soils. In and _regxon.s the production of fuelwoog 4
stab: ",' a;,br'(*"/ while theé production of trees for timber in wooded areas may decrease gho'
highest P7 of the naw . seriously affected by abusivé exploitations The
. by the salé of fuetwood and timber does ""Ore' ] >
p production, caused by the forest shade. s

devastation .
addition! income provuaed
for the l0SS of cro
of trees of economic value to the famer i ;
ing a tree crop to one or more {nes Ia;eln
rs

positive As

compensaté
A wide-spread peneficial impact
the land by add
structured multiple crop combinations th
e

ta] output from
uch vertically
plementary or complementary use both ¢

of crops. In 2 wide variety of s
and crop species make sup
e space exposed t0 sunlight above the surface. |t js

intercropped tree :
different layers of the sail and of th

ies which require full exposure produce lower harvests under shag

_recommended for intensive monOCu\tUSé

quite normal that spedi
r unit area of a coffee (Coffea arabica)

This applies especially to ma
management But the total annual income pe
0 to 30 % higher than the vaiue of coffee

plantation under Cordia alliodora has been 1
the same conditions in a monoculture(Combe, 1982). In this case the
f commercial value.

produced under
agroforestry combination used a secondary forest species 0
advantage obtained by diversifying the range of

Associated with this benefit is the
ber of products of tree species, in order to

c:j!puts from the farm, by including @ num
reduce the risk to subsistence or income due to the failure of individual crops, and t

provide usable or saleable produce over a wide seasonal time span than would be

possible with only one or a few crops (Amold, 1983).
Another ca i i
tegory of economic benefit is that of raising incomes by employing treé
t studies

crops which ide hi

A Sh;m,p;g:'gia ':Tilg?:r trﬁtums from the land than altemative crops. Recen

produce poles and ﬁre‘:vobd ‘;;reUcalyptus grown on irrgated land in Gujrat, Inda ©

agricuitural land in Mindanao. Phi sale (Gupta, 1979), and Albizia falcataria grown on
, Philippines, for sale as pulp wood, produced highef retums

4

Scanned with CamScanner



T
33

to the farmers than the agricuttyra

Cash -
Crops can increase incomes by using aops they o

e ryle ¢
S ’ . )
e rege Has of | Yy

2193 o of oty oo St n it
Tree products can equat,
meet essential local needs, sych 3
at lower cost by growing trees than .
products Trees can also provide 3 cag:,;? fa "omes
emergency or to meet exceptional cash o';v’m’
by farmers As they do not ha o

vale over tme, they have uni

$ 1Nt 4,
R o
Sy S Vs
o 1V proviis viesros v
604 o y

ve 1o be harvnst:d o *8 86 wilely o Vi Wis g
L Ve BB DAL Wnk Brrt sy s

Que value in this bt b B0 by s & e

sf "
ue! f(ldﬁ‘f andg b‘)!‘/jr.q AR ey

e Marve Yrxoss o
9 be har

The socio-economic factor

: S ~ ,
premised are perhaps more straigh on which the piterna vz

a2 s '/ Vo ',"/‘_—" Yy “
tforward (King. 19915 4 J

First, forests are being f '
N elled | L 4
farmers who require the land ?fp,odm;'};‘; :;" “‘i‘? VIO rtats o Sw s vy
: . S YErY Crs\erve (fen s areas ¥4
;rfe s? fel!fe; are.basncally unsuited to arable agricut ,r,«.»: Gt s s of v ; - ,,(f,_
infertility of the soil, or because the sites are prone 1 zcce'orste crosrs & res rries fopee
cover, or because of combination of these factors R

» The people who clear the forests to produce food are often ref rawee of e
pos sibly deleterious effects of their practices upon the soosyster o terms of cery
hacards, the possibility of droughts and floods, 2nd the possibility of sof feriey <
Vel de . me know‘[ ’ - v > ey o
Yet, despite their edge of these adverse consequences, they perss! ez v

them there are no other courses of action, They are positive thzt o surie wey s
destroy and degrade.

A
N
\*

4

Secondly, the consequences of ill-advised lznduse are often espererces o iy
in the areas in which such practices are perpetrated, but zlso in others ¥zt zre erar
adjacent or far removed from the originally damaged stes. Fivers fivod vz ave zavs
land and crops. reservoirs are silted, droughts occur 2nd crops fai, rere « famre vers
is loss of life, and the total effects on the general economy e furderso s ze

debilitating.

Third, the failure to develop the marginal lands often leads t3 ?H'Ar‘// ,, t
rate of development of the general economy Th‘? py alnd -e:{,;”i:«'r‘vtd*::-’;r“,‘.’;’;’;': r;’f"/'
frequently adduced in support of these advocating rurel GeVsBLmer 5708 T T
applied with even greater force to the brittle and marginal eCosysiems O =& i

point is that the development and technological options ar@ fewe! in Margna =ar S1 7
other ecosystems.

ced on the accdents of qeography as nA Y

ties that are ba ernan skened 0

' A0 1
: ' developing countes 16 no o
e ponaimed. ¥ 1 economtcsseo:'uﬂ:; areas that can be farmed in the conver ond waf.

favour of urban areas and of tho through the falure of infrastnst /@1
i i opical urban slums - i, e i
ggeelgp the t‘;;ea"og p‘;'ce" P’ca"rura] migration 10 the town is 10 be 810

Accordingly, if in-equi
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a technological package that might be Useq
n

velop
’hargin al

ade to dé
efforts should be made

5
ecosystem
farm
ost of the situ S, b

ers lacked access to cgpital and conge
our resourcgsﬂby ren(;mg or purchasin

5 ed : learly also influenced by considergs- " Ma
unable 10 incr siohs were cle _ lerationg ny
instances. farmeguggcé onditions of limited resources and high susceptibility 1, rio Ak
management fg:mer strategies involving adoption of agroforestry Practices o,
over-lapping
discerned f

, ivi d in situations of scarce capital in 4.
n productivity of lan ‘ H Pial in wh

To m:lf;f;’r" hglp substitute for purchased inputs of fertilizer ang herbicj:: :‘-e
| and crop production. nd
ductive use of land in situatipns of scarce capital and labour whe
management Crops, constitute the most effective yse of the::

(1)
presence of these €z
for investments in SO

(2) To make pro
irees. as low-input low-
resources

3
where land and capital are lin
available labour than altemative uses of the land.

(4)  Toincrease income-eaming opportunities from use of farm resources 25
size of land holding and/or site productivity fall below the level at which the househgiqg's
basic needs can be met from on-farm production.

(5)  To strengthen risk management through diversification of outputs, wider
seasonal spread of inputs and outputs, and built up of tree stocks which can be sold in

order to meet periodic or unforeseen needs for capital.

To increase useable biomass outputs per unit. of land area in Situations
limited and tree/crop/livestock combinations permit fuller yse of

Such an in_te_erpretation of the economic role of agroforestry activities suggests a
number of propositions about agroforestry of possible relevance to project and policy

analysis and design.

Principal Economic Features

The principal positive economic featur -
es and the und
agroforestry are summarized below: erlying hypotheses about

(1) Maintains or increa ‘ i ~
; ses site prod . .
protection, at low capital and Jaboyr costls,e productivity through nutrient recycling and sol

(2 Increases
' . the val . :
Hertemporal intercropping of tree arc:; ?féﬁ‘e",‘ipec“ a given area of land through spatial of
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Diversifies the range of out
puts from a given '
- ‘ . area, in
cy. or/and (b) reduce the risk to income from adverse colirr::;ictp t()a) increase
‘ . biological or

ts on particular crops.

(3)
self-sufficien
market impac

(4) Spreads the needs for labour in
. puts more even|
the effects of sharp peaks and thorough in-activity characteristic gf friz:)?é);a"y il
agriculture

(5) Provides productive applications for under-utilized land. labour o
3 . r capital

(6) Creates capital stocks availabl
eto ;
contingencies. meet intermittent costs or unforeseen

(7) provides additional income for the farmers

(8) Reduces cost of fuel, for. il ‘
on farms. , forage and building material due to growing of trees

(9) Provides useful or saleable produce over a wide seasonal time span

Economic Constraints

Amol_d.(1983) focuses his attention on the economic considerations affecting the
fgmers decision about the inclusion or removal of trees-what costs he faces \.ghich
discourage or prevent him from incorporating trees, and what retumns and other benefits
could be obtained from them and from their presence on the land he farms. Many of the
costs and benefits to a poor farmer, living partly or wholly within a subsisténce system
take forms other than cash outlays and incomings. For example, prominent among his
implicit calculations is usually consideration of risk; the need, when living at the very

margins of existence, to avoid any change which, though it might improve his situation if it
of the relevant economic considerations must, therefore, reflect

does not. An assessment
these and other realities which shape the farmer's economic decision, and not be confined
simply to monetary assessments of costs and profitability.

e additional considerations. The
ften include stabilizing land use,

| and resource damage, and developing forest resources at low
d much more widely than just to the farmers concemed, but aré

usually achieved only by imposing additional costs upon them, a}nd, thergfore, affgct their
economic decisions. The implications of these external economic objectives and impacts

‘upon the farmer should also be considered.

g agroforestry often introduc

Projects supportin
in encouraging agroforestry O

interests of govemnments
diminishing environmenta
cost. These benefits sprea

oforestry through the resultant
f the latter to the point at which
a continuing part of the
| from agricultural wastes
erve from which to
same time large

Population growth also endangers existing agr
growing pressure on the tree resource raising the 'value 0
economic pressures to cut and use it exceed its vale a;ze
agricultural system. With the other locally ava"?(;"i o{ﬁ: ”'gn,y res

source provide
already fully used, the tree re P sopulation. At the

accommodate the rising _fuel needs of growing
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nore housing in the vilage areas, so Constraiy;
‘v"‘ik'.‘!?‘\"'-; requine mao 'ng lhe
Fne

the tree resource
il component N the increase .n economic e
a powerful € he qrc\ﬂh in urban and mdUan'al deman fa

rody FOOUICES 18 t dsf
exishng tree and charcoal However, itis necessary to recognize that n’r‘woo
for fueiwood 8 ‘\(t\f'm' 5 major economic incentive to Investmen is.n
e alg Proviice «
products s Shifting in the values and costs of other uses of the o
growng 1 5 -« and agroforestry systems. Market pressureg have
mypacts ontrees & J

N g 8
NCOUragey 150 j,

- crops which directly of indirectly lead to the removal o treeg »
Atroduce CTURs '

v ameal agncuiture. and the economies of1 scalhg support Sefvicas (;de’nizaﬁ,;%
:%u"'?."'?s it attracts, favour monocultures which replace the g Man
- .qc syetems of tropical agriculture in which trees.oftgn featured. Snmi!:r?a "’U‘t}]r}g
i ‘\;c“:‘.‘z"\ ~compatible with current forms of mechanization, Creating IMpag; : oey grq

1 > neavy machinery, and are, }hgrefore, removed. Al such eCOnom-me”‘Stoﬁ
e aAs the retention of trees in existing systems. ic p"eSsu,:j
urage .

Anather economic constraint encountered by farmers in trying o it
mta the s praduction system is usually statgd to be competition for use of land 'thuce ey
pasture The reality in most agroforestry situations is evidently more COMpley 41 Crops o
n many situations trees can be mtggrated wﬂh an agroforestry in ways wh rQvar;%
supplementary or complementary increases in y|elds and/or retumg In an‘-su :
stuations crops or pasture can continue to be grown under trees even thg, thj Morg
depress crop’pasture yields, because the resultant reductions in retymsg fro ® latty

: M the
more than offset by retums from the tree outputs (Raintree, 1983 a) CT0ps arg

Among other economic constraints, one of the most important is the relatively 1o
production period of most tree species. Pcor farmers can seldom divert resourcesj frgﬁ
producing to meet immediate needs for food and income to a tree Product which yij Stan
preduction retums at best a few years into the future. Hence the widespread Preference i,;
agroforestry for fruit trees and the other species which yield outputs of value early in the;
production cycle, and for fast growing species, and for coppicing, 'vertical pollarding
(oranch harvesting). The length of the production period imposes another economic
constraint, it increases the level of risk for those, such as tenant farmers or famers
practising shifting cultivation on state land, who do not have security of tenure of the land
they cultivate. Few will invest in a long term crop such as trees if they fear that they will not
be present to harvest the retums in the future. This is a fundamental constraint to

agroforestry, which may in some situations need changes in basic legislation affecting
control of the land to rectify (Poulsen, 1981),

Although, as has been pointed out earlier, agroforestry activities may 5°meﬁt’)“oisr
enable economic use to be made of available labour in other instances shortage of 0%

| mic
may prove to be 8 Senous constraint. There can also be more fundamental quﬂl(:ur
g: :Z;g:s Preventing or discouraging farmers from introducing trees into their agn
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(1) lrons  can Impede ¢
_ _ Mooy
me panization, and incrense by Costs i lmml,,::, ’.NWNUM e DWeassn o
o it advancas In faming Prachic gy # Wera the etiar s sppropriats and

1 Whare 1)
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Y Ostabhshinert may pravent tres ghartiog

(5 The relatively long producic
may be tenable for poor farmers, snd inege 4 trlage u!_tum " oesociater i oty
56 the risks 1o them associated wih insecunty

of tenure

(7)  Population growth also ondangers ersting o '
rofores increas
prossuro on the tree resource ralsing the valug of froo toqthoapoint n:rym?iZh owm,‘ﬁfé
prossur® 1o cut and use It excead its value as a continuing part of the agricultural system.
Similarly large populations require more housing in the village areas, so constraining the

aron avallable for the tree resource,

(8)  Some Government agroforestry projects meant for overall dovelopment of
the reglon are usually Implemented by imposing additional costs upon the farmers and,

therefore, affect their economic declsions,
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it is obvious that huge surfaces have been deteriorated by migrating farme Conditions
maintain the fallow long enough. Their annual crops give them the possibili 'S, Unable ,
other places and to colonize new lands, according to their needs Agroflty to move
introduces pergnmal plants into their production, may contribute to thé SoCi |o resty. whi
;nzsg tpopulatuons and will maintain them on lands which produce z 'tr;:?gfation of
ubsistence and cash crops. More than 200 million people actually live ason - food fu
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roughly 300 million hectares 0
more stable cultivation methods (FAO, 1978).
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try systems.
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development eff
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e benefits can COmpletély r:'we‘t’hef: when not designé
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‘que, and as such desarye special

gome Common Issyeg

Probably agroforestry
\ awarene
L~onts dea'ng with farmers $S and training ws
W an - Some of th NG will be needed for various extensi
o 2 o: gymfor?suy promotion DOliciee common issues which shotfg éinoq: extension
wayer include; local use and kn S and the training of promotnrs“irrmalaged l?f o
° n effective

~esnoss'distance - e :
S » enterprises and mark “9€, tenure, organization, conservation
eling, labour nutrition, and gender/ac ey (A
» and gender/age.

ganed fronti generaabﬁc;ns of informa
smvionment can reaize tha :
t they are newly facing each specific environment and its

vaganes. Clearly, in agrof h ’
vage agroforestry promotion there is no room for one-way communication.

1igtening SKils are essential. The selecti
e . 3 . on of the speci : ;
redina certain environment must not be decided frof’neﬁ'ﬁc iZgroforestry innovation to be

2 Tenure: Tenure issues for a imi
) . groforestry may be similar to those faced in
promoting agricultural programmes only when land use is privatized, tenure of trees is

5ynoNymous with tepure of land and the fanjn operator is the owner. But this is frequently
not the case. There is a growing literature pointing to the complexity of tenure issues.

(3) Organization: Related to land tenure, farming systems, and the
accessiility of tree products, is the question of local organization. Inherent in the concept
#at tree planting and/or protection may concretize land use, and may eliminate or vastly
reduce free access of land to others, is the idea that to be successful tree planting must b
accepted by the community at large, whether the activity itself is camried out by a group or

by individuals.

4) Conservation: Overlapping with tenure and organizational issues is that of

conservation. Since agroforestry is frequently the proposed answer to improved long-term
production prospects, conservation and management of soil and water through integration
of rees must become part of the ordinary training of agricultural and other extension

m.
(5)  Landlessness/distance: Closely related to conservation, organization and

other agroforestry issues are those of access to tree resources for the landless and those
bving at a distance from forests.

6) Enterprise/marketing: One of the essential considerations for rural

populations, especially in areas increased pressure on basic productive resources, is
addtional off-farm n;me p.-o;:jed through processing and/or sale. The issue of
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o innovations demanc
i agroforestry | chana, .
- gr Almost 3l agtvrl ; ¢ o
: )J th vL aﬁ;r requirement is one item in 2100 t’f:c::\g‘; 3: g;;cumﬂanom v.:}? b,
nputs, and the & o ther or not to adopt 1estry pracgi,. "h,'t
pecple weigh before deciding whe pamlce. f',,1
utrton: Agroforestry offers the possibility of improving foqy
Nutrition: g soil and water resources for the sustaine pm; iy,
tential for overcoming many problems of sea.—;ona"‘t ;":V ’,
J

iy
v

(8) '
more effectively managin
animals It also offers a poi€
avaiabiity by greatly extending

3l ¢ perennia ;
avaiable Trees and othe t
nuals cannot survive.

ght and pest attacks, etc. when an

: ‘ iously referred to, ¢

der/Age: A number of issues previous , SUCh ag ..

() Gen g tion, landlessness/distance, marketing ang ,ai)ooﬁ Use
A

d knowledge, tenure, organiza ] .
a ‘L :r sp:ggf components. Under each of these elements information myst be ops..
ag; ]'(ep, dis-aggregated by gender. Age-group issues are also frequently relevany

Introduction of forest component into the rural world helps to create New

employment.
By a better crop diversification and especially by the production of by

(11) ;
outside the forests new possibilities for trade and small business are developed,

(12)  Agroforestry contributes to the social integration of those populations which
are engaged in shifting cultivation, and maintains them on lands which produce both food

for subsistence and cash crops.

Or

the season when green fodder and foq supp
Is in the production system can help fige pn:p"‘f: g
Ol

By

A s
- vl

(10)

Constraints

There are several problems that hinder the acceptance of agroforestry concepts
and their use as tools in rural development. Examples of successful agroforestry in China,
Korea, Costa Rica and East Africa indicate that socio-political factors unique to these
systems were responsible for their success. Failure in a number of other systems can

often be attributed to the attempt to introduce technological procedures not suited to thé
prevailing socio-economic situations. While agroforestry enterprise may be attractive, ther
they are contradicted by other aspects of the faming

adaptation could be frustrated when
systems. Communal agroforestry plantings may be unsuccessful because they arer
which constitutes the principal resource of mf

located on misused common land
households. Effects to introduce agroforestry should concentrate on the crea

appropriate social and administrative conditions.

; |

Being a new subject agroforestry ; . _ but becauseé ©

, Y @ _ ; requires detailed scientific study bu S,

Its complexity, It requires combined efforts of agriculturists, foresters, livestock P ?,,;m
ecologists, sociologists, economists, policy-makers, community leaders and ext¢
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ONs of practices with Y years, literature on the

interaction factors. Serious, wej|

' ' i el
some of agroforestry’s tenets an%a,nned 18search is ney little critical analysis of the
critics. he predictions of itg in this situation, the basis f
its benefits can be questioned t? r
y

Besides, there are
: ‘ some instj
community development containg séuliona' constraints. Agroforest

rofegsuonal forestry practices. A me concepts that differ f ry and forestry for local
activities, rather than govemm e'nt groforestry projects must rom established tenets of
developed and operated by the pr:\'e””& There may be a ne";’jk:) people the centre of
which forestry policy-makers and &’:'r? for their own good. These ;fgabni?cfrcohm proje?ts

anges for

ure succes nical s ¢
ens s of agroforestry schemes. taff will need to reorientate themselves to

Virtually, all agrofor

i ' estry projects

Jll involvement of agri : : are sponsored a .

Lxdusiveness and gg;‘:)'te‘:::fts still to be achieved. More g%::‘i;:fg;y tft<1>rester_e, with the

ine national priority is USualclm ffor land, rather than cooperation, is stil p?ec\)/lgl::t"ugﬁ of

brother” i ministries of aggcu?tz rf::o‘c(]ingroduction and agriculture is invariably the ln;;
' ' ; nat .

agncultunsts are not fully involved in agrofores&ié::::\EZi there will be problems if

Political wi i
et prog:! r:nr:ceiwc’c;mmntment.are basic for the success of local community
g counties, Purh . From experience so far, such programmes are not rated highly
inf "é . Furthermore, development has tended to concentrate in urban areas
which in turn has created problems necessitating further investment in these ar !
areas are consequently neglected. cas. Rt

While it is possible to obtain i

govemment commitment to food production
programmes. the value of programmes for environmental improvement is not easily
app.reCIated, even whe're they have a direct bearing on food production. It usually requires
a disaster to compel implementation of such programmes, from which the rural poor

benefit most.

As a country develops, the number of its institutions Qrows. Without a clear
definition of functions, good and effective coordination, and good monitoring, it is not
uncommon to find two or moré govemnment agencies tackling the same problem at the
same time but in different ways. There is also the problem of institutional instability which

can have unsettling effects and slow down activities and programmes.

Forestry and agricultural training are not oriented to agroforestry programmes. The
le who should be involved in it dictate the

complexity of the subject and the kinds of peop

need for such training

is necessary for the
lists may not have the
arate service could be
mmon in most of the

Unlike the traditional forestry, @ good extension service
al extension specia

success of agroforestry programmes. Agricultur .
. required orientation, but this could be acquired. Altematively, @ sép

established. Shortage of trained staff, funds and equipment are c0
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