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2.IIITRODUCTION~ 

n ~the recent. past, th ehsbe eawakening' amLoigs ,tJhe, community of 
scientists and. other4 ex erts dealing wit land usesy terns about -the 

v.value of age-ol'itgae laduesses With the~ scietific. 

~ 'atten 1 ion iccusgh-o 1 reness about the 

iiapp~ ~ flg-nptIricultural techinologiesrpratoeSsfmostof, tnle 

fo mstfrmrsinte' tropics, the search for resoiirce-conservi~ ~''p 
socially acc'eptable farmn lsLm~.,scelr~d hsrsl-di 

grwigappr& iation'of the r'leva of4
 
mutplu- output _productiveue:~*
andd-
'Iti; lea--t us sstems and,'the nrodurotctie vlu 

ot tr'ees on far'miands '". ~A-*"',--f A A~ . 

-realized andiAAAs ~' Anay6 adibc la
 

Lha t 'ase deforestatLion. wa.s'th' seachfor, moreadA mor
AAAAAhAimajor,, of 

area to prouc and-A obtain,fuel-,ood. 'Thus,'- in-'t~t-2 wae fthese 

-mounting prsue o ndan e horae, Se '- Lviron-- A4f'te 

menta prblm asoociated with 'deforest'atio ii, :uir 'was1kno I'A(1A 
4
A rdn to -gnore. thL-:'onservation benef its,:.andthepoteta f,orAAd~44.~ 4
 

sAsainedV', yields Vprovided by -tree b'asedfai n'SsLbl. 

With th-i' WILh) thi- awareness about terole~ and. value dof- .tree s andotheri/ J 

Swoody perennials" in,, the everyday'li2 of ru4ral communi ties-,;- sevo r 
sca' A'svlae;_rsr,Afor~yl'a~ 

suc ~4AA*4'A"A.4''' 4 44 estv; 4 '- fo es village ~ A 

V ' ommunity"I ores try,'and so on~ ~.*a apeae l4*4'n~~common usg among4 t 

A'-~44co-nmluniy'Of 
 'experts-'. Depending on Lh7 prarto ant Abetie 


-- -- -omAeextent, according to the personal; op3iions "and biases~ the definitions, ~
 
4A. ,- and inter~pretations -of the 5termsA vary but in commonparlance4 most of
 

'--*44es AbeenA,'--'av'ote Ay-used-'- nrymnoUsly, and' sometimies14ev- "out of-' 

Aontext., But lyAA,,r4'A4 -, 
 pekig, e c o l I 't im ha distinctL.~ connot~ations;
 

~ A'A"'some are land-use4 * 'systems -(e- g. -f'armi forestry) Aohe~s are lan (foest
 

-'A 4A'4V'--" 4 -aroache Ae'g. frst 444niy- 4a4 4 genera'sense, :a-ll-4 - A~~ 

thes~tems oneor ther4form of itgain fteswtdnot he 

S.A coiiponents of 'other 'disciplines relevant 4 to 'land u'se, and, rua,~, 'develpment
 

A],Athough4the ,trees5 s.6 -used are usually .nih' thecnetoa'- forestry

Spce rte
i- agd as, , u lnorin,:

spc~A a a~in a forestry comuiny:t'- ao, 


A p anted) 1 a'lL tiese term havie. unifort'una y ea'cepa ~o 
4*an
 e* y a 

e'mpha.... on 



ho~t'ey Specific. branchsoffr'
are 

(AF which has now got established as ana ebaiggnrctern for 

a of inerae maniagemient ap raches~ and systems :±nvolvinga-,,ideran~g& iln 


odn cC~i
metonedpe ermias with'oety ,as aused uchshcofuio
 

iniiall~y abut tsiden tity, vis-a-vis fores try. Uowever, wtth~a better> 
undrs priniciples AF, as well2 as~ of Aitsk <,ndng'f he.ConpsA 'and of 

r Ind.eA hasnow 'ere 'itntdett~fits as apocown, an 

to land us e:,nvolv.ng deliberate 2 retention or inclusiorn of) trees an'12 other' 

wooyernni;Isinthe,cirop/anim'al production fils(undgrenad 
Raintreo,,1983; Nair, 1983a:,;' forth6'brning). '~~ 

2. AGROFORESTRY~ SYSTEMS ~2 

2.1. Systems Overview stm '' 

24Several Wof the ,existing land use ysesencompass the2.concept of .AF. 
2although the have been in existence over a og ro f iewthout. 

"I dr toincrease the2 

understan~ding about ATF; an invetitory. 2of such'ytm n rcie 

developinglcntis, is currently24 (1 '74224 

rnational 'Council 2for Rese~rch 'in ArfrsIty 'IRF The' project, 

wih artial a asupport oftUSAID, aims at~cletn, olt'' 

adsynthesizing nomto npoietadpoiigAaaohr 

reatdland use;systerns pi'th a view,, t~o prepar'inga state-of-the-art~ ~ 

Pglobal. AF, identifyngthe constraints' wekese and27'to 

~ 22' 22 major AF~sylstems,.and assessing their research nieeds. A large number ,< "" 

'A 7 "4>"~ active AFenthusiastsatid o1ther knowledgeable individuals and~, 2 

S .,2Inte 

2of 


institut~ions around the world are collaboratin'4<i~n the 2task, mainly 

2-2as resource sources fcr' data> gathering. <Based fon thie information'>Y" 

22.7 2 

2'Oeriw
gaterdtus f~"">t in the >project', an "Agroforestry Systems 
Table h1 re~nlbee prepared.(Nair, forthicoming) ,"'ici ispresnd 

asTa . l 1. ~ 2" .> ''-~'2 4'72 2~, 

TABLE2HERE.
I< 


IL2> is an2> rcTbe ervdfo ealdinomto ahr 

- 2'"' ""''>§22l~i~2222'22~2I't an r d 77at2- AF 2As7,222222a2,'24n a p of21 7'"the''2 Ta fe '2d"" I" 

http:e:,nvolv.ng
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account,of omeof the prominen~t examp~es of' u'ch AF system and~ 

practices with emi,.asis on the~woody species involved, 'i given in 

Tal 2.
 

PPAAPP<AAT1:d ~ BLI ~2 HEREAAAAA~ > A~~ 

Tb P- s t'oTbe give aA- sumar ovrve of A sytes The idiat 

A"C p-A- AF-P- - p i-'l os l 

A"I A at A is wide speadin' the developing counti'fsii11ni~ 

«ecological regiops. ~~pAAp5AA A~,AAAApP p AP'7. AA 

2.2 Cl s i ic t o of Ag o ors~ Sys '~pAAAmPA Ap 

f h An difiulie inppPPPAajo exstn Amrvn AF systems<ppA is A7~ 

2 Clssfiaocs2.d i ofca a ssoesmen on,tems, ole~an contrbutio ~AFA~PPAPAAofAPAAP'' toAAAAA 

ltvae deeo j7 PUOne ofd t 'eitnmsesajor ex'tn ac~ytems ias 

thu 6 pr ct 6«A.anPrvld s i pelfame o k vA rAa IAAc«lrP.PAPPAP A' AAAPAAP 

<pAon<As AAe that raton dompositiai st'ar oAAPfPPsyte'irif a A;,(nieo 

A mdnagmcend, otorop gaioal asredt sof'ithenP~stms ThereforeN. 

con ~ ad andritsa easessl n onirhe fA~198ad5cn)i.ino~-: 

HoweverAAAA siAnd tereo are o'ly the baisc sets of"components that appe 

bas cdo-hi poent copso n Thuuis teeaethe ai 

croPAps n ral s' Ares) asivtasv erm uwh /chianot -'res,,
 

suc igsystemsas2pclLrAF H (t res qautr~nmnrv 

are",mu~iurosp<e' ;lts o, bespecifsied.'s arid u
is nc~sry anasof 


p ' i,- 1. _ - ,I 

http:198ad5cn)i.in
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~subsystems an rcics a also be identified under aho'hs
 

FI.1HERE 

>K.~7~-< -Arrangement of components in AF'systems can be in tim(tpoa)r 

; 0, space patial) and~several. terms are~used t ent th i~various 

arrangements.:,Fuiictional Jbasis~refer to he main outputand role of . 

components,~ especia.fly the woodyoAes.' Ths a epoutv 

fucin (pouto f"a i neds~" {ich as 'fod, fodder, fuelwood,~-"~ 

other products, eLc.) an rtctv oe (soil conservation, soi 7 ~W 

fertiity'ipvement,>p'rotection' offed uy~windbreaks7 and shelter

belts, ans so on,.-naneolgia a be grouped, for 

any defined;1agz-b-ecboogical zone such as lowland 4humid tropicsard 

>>> and sm-rdtropics,>>tropical hihads n so o. Thesoi ,Jc>njmi 7>4 
scale> of'pro'duction and1 level of manageme~nt of the sysem can be used 

as ~~ ~ ~~.LlLtecieito'eint systems as cmeca,'nemdaeo 

,subsistene. >Each.of these criteria has mberits anid' applicabilityAin 44 

specific situations,~ but> they have lfimitations to~o so Jthat->no'single 

-lassf>44toa- s>' emn can be accepted as uniiiveral apliabe 

Classification will depend upon~ the p , 6rpose4 'for -which' i is intended.Y 
'<4 See Nair>'>(1985)' for a detailed a5 count' on7>this.>7v---- j->4>4>>f' ->7' 

3-- US SPCE-NARFRSRL 4F'NE-XLIE 


31,Agr ret pc'>44 

Si>c agiutr an73-tyi hewds es ofte em)a' 

the majoland mo tof te ec n mi '-4e <ac>->i-4-'4>'*l-A 'A ha r 

W4ey:uliae by>47 man4.4>44-ar als usal oniee o eogt 

Phs caegris And though not based on 
 an rciecitra
 

an> ditnto two'4
there i>s bewe-parn thes groups .'4 crop
of 


.4d Agrfo er >Speiesohesm >44>-r---------tec 
>4-4 ~ re ea t4 '4.7>,4~7duato species-

f>.444>> ~ l ~ ______________________ _________________ >>4 >4'>44> 4- 47 -'~..--- ' 4> > ~' > > 
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harvesting from the samp plant. Foresters, on the other hand,
 

concentrated on woody perennial species that could be cultivated
 

on a large scale, the main objectives being the maximum return of
 

the final product at the end of the fi[rly long production cycle. 

The.e arc also specific groups of species ike the so-called
 

"horticultiral" crops that transcend the limits of these criteria. 

But ther arc n0 'OIlvtinatl" agroforestry species because the name
 

agrofolIstLTV is new (althlough thes' prcacti' is old). Therefore most
 

pl1int speciei's tha~t arc 1s;d/found in the var'"us AF svstfems described 

above fall Iunder o orm'c tlh o thle o f the c'onventiocna;l disciplinary 

roups. BridIts, horn are also other plntr, especially woody ones, 

whillch halv, i thelCto been [ittL-studied, but whi ch tocm important 

comflpt)hli of ex isting AF system:llS, or may p roVe va luable for potential 

AF' syst ems.
 

Based on tlic exper[enuc galniied frorm intWercrcopping and other forms of
 

crop combinations with true crops, Nal i (1980) evaluated the AF 

stlltL) i Mitv"of a- um ' fc'Onvel ticnal agriclitural species. He 

observed that w ih th' knowldge oI tile 'cophlysiolog ical requ:irements 

of different grocups "I pi ant s in ginucal, and of th. individual 

species or cllt V;-,c5 in acticular, some predictions could be made 

with a reasonaIll degrtce of aicculracy abtoult- the 'on1ditions thlat are 

optimum for thei' b'est growth. Table 4 gives a sunmary a(count of 

the suitability of those diffFrent agricultural species to various
 

ecologi eal i-, iions.r 


TABLE 4 HERE
 

It is possible to list a large number of phys:iological and agronomical 

characters that decide the compatibility of these spe ies in admixture 

and the abil ity ,of the species to prnduceu a reasonable yield under
 

conditiqns of ceduced supply of growth fact ors such as light and
 

nuLrien:s wIereI t is grown as an uro(ii'Strey spec i es . F1ur-'the rmore 

from the prarctical viutwpoinlt, the ease of management of the specie2s, 

its abi lity t" withstand adverse' c limati c and managerial conditions, 

its adaptabil iLv t" low-input systems and marginal areas, marketability,
 

local use of its produce, and so on, are important considerations.
 

All these apply to the woody perennials as well.
 

..... /6
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3.2. Multipurpose Trees (MPTs)
 

Since the interactive presence of the woody species is the common 

denominatr in Al11 AF' svstems, the primary consideration on plant 

species in AF should involv'e the woody spec is. Some common examples 

of such woodv specie s in existing AF systems have been presented in 

Table 2. lhi; Tb K, whicl by no mn'ans exhaustive, indicates that'Is is 

the woody periennial ud in AF systems inc 1lude a mulltiLude of species 

in terms of he r gro.'owth hal its, terms, etct)omic pirodhucts, oither 

biologicaI ctltracte.ristits, mna1): Itgemt)ltt, itc. Thuls firewood crops, 

fodder tres, itmber spe cieus, palms, fruit tr ts, vines, bamboos, 

shrubs, and , on can be found in diffeurent AF systems in various 

ecological regionis. 

Tlees ulse, ' outside fo-esrv except a few ornaimenLai and fruit and 

nit trilees had h ithcrt been rel legated to atstat-us of lower economic 

sign ificance and atl[)elceBut, with reoognliLion thei l . Lhe of importance 

of AF, such trees and other woodv perenni:als used in traditional imixed 

AF svstems and otlhe 0sptecie's of AF potential hae\'u earned a higher 

"ranking" and "sta us' mcessitatin; a distinct identif' and definition 

for tLis giolOp o i p 0lto. Tie Lerm mlti-purpose tree (MPT) thus emerged 

and acquired wide cit'ticcl-pt nnce in a rather short ti me o etn compass all suith 

trees aid woody perennials of AF si gnificance/potential. 

MPT, life AF, also has so universally accuptaLi)le definition. Several 

definitions have been proposed (Bu rley and von Carlowitz, 1984). 

Whatever the definiti on of iPT, the consensus of opinions is that the 

catch-word is "mulripurpose'. It is generallv agreed that multiple 

uses or multiple Outputs ir conts idured important attributes of any 

definition of MPT, and the tertm should be used to lover species that may 

be grown for di ffe runt purposes on different sites. An explanation of 

this l1attyr topint is provided by , say, Grevillpa robusta, an accepted 

Limber tr'p, whicl i F rown in pl antiions for prudo imiltl!v t inber 

productiin, dio.s not fol an >.iP1 whereas it be comes an MPT when grown
 

in anothe.t s ittltuatin not on)lv for' Lil)l, )ur t lso or Shaide, mulch, 

honey, e tc'. .Johnson (1984) assesed the multipm-poeS, nature and AF 

potential o f palms and observed that in addit ion to the four improved,
 

cultivated palms (Areca catechu - areca or betel palm, Cocos nucifera
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- coconut palm, Elaeis guineensis - oil palm, and Phoenix dactylifera
 

-
date palm) there are 18 unimporved cultivated or managed palms and
 

29 semi-wild or wild palms of multiple uses and AF potential, in
 

different ecorgions . SimiWlay Nair (.984b) exnmined the role of
 

several fruit and nut producing trees and shrubs (collectively called
 

"fruit trees") in vario,. AFI Systems. lie noted that this group of
 

plants ranging fro. L long-duration perennials (e.g. the Brazil nut
La] , 


tree, Betthol let i a exelsa) Lo 
 relat ivelv short:, non-woody species,
 

such as papayaa (Pa ricA paj,a) can he found in association with other
 

woody as well >; l-erbaceons componlLts in traditional AP systems in
 

varitiu parts of' the world. Some 
 o them are widelv distributed in 

dif ferent gpogiapliiu] regions (e.g. mango, panava) whereas some others
 

arc highly localized and touind only in certa in geographic regions
 

(e.g. rmlotian - Nepli1ium llaceum - in Southeast Asia; pejibaye palm -

Bant rin a i -n;il,'cs- in Senth America) 

An intcsL in, point note is that of such MPTs
st to here most found in
 

traditional AF s\,st'tms have little heen studied in the past 
so that 

they do not fall under tiL category of conventional forestry/agricultural/ 

leorticultural snpeci es. Yet tlhey make si gnificant: contrib',Lions in various 

wavs to thel ivl ihood of a l-arge number of people, andl more research 

efforts on tlesL spec ies can lead to the ,xploitatton their potentialof 

to a mtlh lIiriLe tent. iIllortLc are nw under way in different parts 

of the world to ,study nd Pxpic] th, potentials of sueh lesser-Known 

species. O1ki hL (1977) has decribed tlh, significant role played by 

variioLu pilants thlat have so far been mugrlted in the traditional farming 

systems in thei humid lowa,nd tropicrs of West Africa. The 1US National 

Academy )f Sci enice pub licatiens on iunderxploicted trop ial p]ants (1975) 

and f-irewood c:rops (1980; 1984); and some other publications (e.g. 

KaI 1970; K itchi, 1979) describe several- such species that could be 

valuableL in Al'. Some of the 'non-traditional' genera have already received 

ronsdiraLl,, researc'h attention in the recent years - for example 

Leucrhn (NAS 1J77, Le _ra Newsltter) and l'rosopis (Simpson, 1977; 

Felker et a.l., 1981; Mann & Saxena, 1980). Undoubtedly, it is important 

for Al to tap the hitherto unexploited potential of this large number of 

mult ipur'pose Lrees and shrubs. 

.... /8 



4. ENVIRONMENTAL PROTECTION THROUGH AGROFORESTRY 

The main env ironmental protection aspects of agroforestry stems from the 

soili imrovip ig aid soil functions of the woody perennialsr conserving 

involved ;nd thK microclimate amelioration and windbreak protection 

offered bY treus. Nair (1984a) examing the soil produc.tivity aspects 

of AF noto t hat lLtip rt, a r1,Va -ious avoen nos through which the woody 

L)'LrCnn ialis, L'spcCi a1.1v I.0t)iIMes, Could improve and enrich soil conditions. 

Thst. in: Iedo. f xa tion of a trsIlpheri c n i trogen, addii t ion of organic 

mattr th rough litter lill ad deld ,inddecaying- roots, modification of 

S il I l-oros;i t% and ulfi It-rat ion ritts leading to reduced erodibility of 

ad iIrv IoIiI 1ffir rfr c i Wg Iin the soili nuI te 1cnrv c VIntnUnLt wi 

plhint sYstcm. Fig. 2 shows a schematiiC illustrat:ion of some of these 

soi. product iVity aspects of AF. Hlowever, the main protective function 

tl. 2 inEi I': 

of woody pereunlals is in physical conI;rvat ion of the soil., and this is 

part i cl arrly important in tiltl-i glI ands and other sloping areas. 

The long tradition o)f planting Ltucarna Iueu1o phaLa in contour hedges 

for erosiIl oill -o and soi I ifiproveunont in Southeast Asia is a typical 

exallllt . hdilt'(. L, ralces ;are( illso forned wlitn the washed-off soil is 

Celhc td bitkimd then ledg's. l,(pp ings and prim iings from such hedgerow 

spocies coulld llso produve mulch to aid in pre-venting sheet erosion 

between t r,ces ( ZuL r .198 1; Notunlann, 1983) . Wiersum (1984) reviewed 

the (IauiLi tativee t; oiL suirf-ice cr0sion in vari.oUs forest anid tree 

c rop svStLIII and %vaiuted the efFect tl rs grown in combinationIll of 

withiiagricultural crops on rainfall. erosivity, soil credibility and 

soi I sur-act protecction. [si;ng data from various places, lie concluded 

thalt iniA , tl ere exists tie possibility thua coil.esced raindrops falling 

from hiigh ciulopy spec ies may cause more damage, than the rain itself. 

Oil tht oLhn r lhand, c:1ree canopies may also sI ightly deecrease the amount of 

waLter re"ii' li' thue soil and thills decreamse. time luiari for runoff and ril.1 

eros i on . (wever , as po innted out by Luindgrcvu and :ai r ( 198-0 , the 

potent iia1 role of ag ro forest ry in so iI conservat ion lies not only in 

woody ierenniails act-ing as a physical barrier against erosive forces, but 

also in providing mul[ch and/or fodder and fuclwood at the same time. 

Arising from the reali.zation of the protective action of a community of 

trees in imparting stability to the broad ecosystem or watershed where 
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they exist, and also alarmed at the ill-effects of forest denudation in
 

the water catchment areas on the reservoirs and farmlands served b-, such 

catchment areas, a lot of specul.ative and often exaggerated thinking has 

gone in toLt I ikel\' effects of trees on farmlands and other AF systems. 

However, thel, i<sve ]\ ittie direc t research information on these 

aspects. As laini ILon (1983) pmts it, it seems to be assumed, often 

fal sely, t:hatL when t n es are introduced into a croppiig or grazing system, 

noth ing, but bene fici l rtesit s will accrue to the watershed parameters. 

Two otl r" 1slpt''t; of ecosystem L:ibi.l itv and cmllviroleulenlt a] pro t tion of 

t rees in AF wh i (h can be of s Iui f i Canoe at the ini c r-; iL and farm 

Z tf-)ic mL, iI I i tere t esFec t s 

see Nair (1979) and Dariilhofer (98/i) tor discussions on these two aspects 

respect ivL I '. 

level ae the l ate l i[at on alnd w i ndbreak/she I e 

5. 	 A(GIOFORESTRY IN TI IF (ON'I'EXT OF IRAIITLoNAI, KNOWLEI)GE 
ANI) C()NSIEI,. VA'I1 (N 

In ;ia roeiliL ovl Inti iOn )I the impact of g ro fores try in the international 

scene, Cis t i IIo (1984) obsorvtd the fol lowing wit-h some amount of 

"Un like the g-ccin rve ILu tion , wi ('11 waS I product of J.ourna I.ists 

enthusi asmn, thi Al as a pancea s(ens to comepio-oj.(Li oni AF 

from Lice profesais. From the hiblio,,grahlhies scanned, there 

are sih phrlss a]s 

- Fore s t riin'i - i solhution to problemsg towards 	 of 

world hungerc 

- Forestrv in the service of agriculture 

- Bringing the green revo lua ti.on to the slhifting cultivator 

- A plea -or meeLing human requii rements through trees
 

- Agrofotr(. t-v <and fragile ecosys terns
 

- Agrofo strv ;Is an alternative to siT i flng cu-ltivation
 

- Ag ro fLes tr'yt ro o t desert i f I cat ion'0-1M 

- Emp loInYn t 1)pr tun i t:i 's in tLIe tropical high forest created 

by the agr-iilvicii u-e 

- Agroforesl r-v in the tropics - a new emphasis in rural development 

- Agroforest-ry as a socio-economic enterprise in alleviating 

ntiional I)lObClels On forest conservation 

- and so oil.!n! " 

(G. Castillo, 1984: Putting Agroforestry into Practice: Some Issues
 

and 	 Options for ICRAF. Mimeo, unpubi shed). 
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However, a closer look at these bibliographies indicates that these 

efforts are aimed at highlighting the various underexploited, by-passed, 

ignored or unrecognized aspects of traditional land usc systems 

involving trees. Indeed, many of the proponants of AF have been trying 

to counter this panacea concept of AF;, and many documents referred to 

above have cautionary statements to tiat eflfect. The credibility 

and ;cce'ptabi1i Lv' f the AF concept tip in the fact that it encompasses 

tiMe pinci pl and e'lIomen ts of cut le q.ss numbe r of troditional land use 

systems lind ink groaLd productionnpat.riS; it uphoids the principles 

i susta ined i ,nv i rnmmen talV sound andprcduct ion n e., social ly 

acceoptable, means, tLhaL is th pri-inciples of production, protection 

(conservation) and sos tlnab i I I iv. 

Most of ti"e cumtrrpnttlv iting AF systems are manifesot ions of the 

euse of troditional know lpdge where AF is more than just a land use 

approach; it often cprescnts a way of life of the people. Codaman (1983) 

in her description of "Ag-ofoestiry in the Ifugan Way of Life" in the 

Philippi ,< ,xpurss,:' tI is phenomenon of science in nn age-old practice 

as fol lows: 

"Plec 't:<o'm rs of arofrstry would argue that it is a 

rel;atvel iv new ajpproach to forcst conservation and while 

the' I olour to generat e', ver i fy and apply teochnological 

informntion to p rove their point, a mountain tribe 

comfortbhiv notled upon tie lofty eieIglhts of the 

Cordil ors in the N:loth unknowingly holds probaly not all 

but some key inf ormation tLim t would(1nlocknew doors from 

which other tribes, other nat ions mov evolve tuheir own 

models of agrolf orestry development. The If ogao agroforestry 

model is a un ique showcas o how a poople barely schooled, 

had understood time dci io. te ntricacies of their ecosystem 

witi tiLhr system of land-use which beeutifu] ly blends 

agri cu]itor and Incestrmy on scientific princ ipl es that 

astound tIhe wo.ld. Theirs is a grolorstry as a way of life, 

in pr inciple, and in pract ice for all the world to see ..... 

What the I.fuigaos renly practice is 'comlion-sense agroforestry' 

dictated by the primitive ruggedness of their physical environ

ment and its relatively pristine socio-cultural milleu
 

... /11 
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characterized by a very deep sense of respect, loyalty, 

concern and satisfaction for both private and public 

property that stems out of a hi ghl-y reverent fear of a

all-pow(,rlr il and alI-knowing hling". 

This sort of po ti description of the relevance and soundness of AF 

can he appI lied t) si'vi,ral o thL- existing AF systems, where these 

land is,' .;V!Lms ll h tvL, eVolved o)ver etnturies in eoml),Lte harmony with 

the rli'this of lattilrt aid hlVe been sustained by the wisdom of 

traditioinal kno.. ,dge 

6. ICRAF AN) A(;R()I)RS'l'RY RESI ARCH IN ASiA 

6. 1. Resui rkt Ii i it Ag r 0 LtI- v 

A LthoIghi ti a r I f -c ris try is o d , the 'science' part of it 

is nw . Tl t-( is In sti L;ta t i ;a] body of pr i ma rv knowledge on any 

of its ': itIll il,;lwa,,ts. '-lost )f lii slii,'-stid ;advantages ofrpt 

AF arej to i tot I uif sonil' is upton tatl vt.A. 111 ,flruii to cope with 

the high luvels ()l- th)usi asm oll tnhe approahu , it is etssentia] that 

systemlll lti,' r'St';i'i is utll]'r k('tl o1 Its variotls ;,p wcus. But there 

a r i It ()rhl(1 si ()t va i- n i eiicAd mtlm ig nitudi to be circnum

vented t . ,flectiviw,;:a! cot r(,search efforts on tIe ground.' tiffi 


TheSC i' twhudt':
 

- ther,: is no institutional 'nic'he for i agrofor(,stry and 

tlicrufor, the resources for rosearch, if at all available, 

are( se;t1l'CL'; 

- the ori cnLation of most iresearchers is in conventional 

disc ip] inarv and thematic .ines so that interactive and 

integrated app roaches I i!,. ,\F seldom attract researchers' 

at telt i tin 

- AF rese r(oh andin terpretat ion of research results demand 

a t:liorough modi fication of conventional norms and procedures 

of di s i p1 linary research. 

6.2. ICRAF 

The establisiment of ICRAF with headquarters in Nairobi, Kenya, in 

1973 was the first international initiative to institutionalize 

agroforestry. The Council's worK plan centres around three foci: 

... /12 
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The development within ICRAF of an interdisciplinary capacity 

and ippropriate methodolhvies to assess const ra in ts in land

use sylstems and to identi fy agroforestry solutions to over

colle liesw colstranints. 

The svsturmatic tole(Lilon and evaluation of existing knowl.edge 

about w' Fe Ic rsL teclmLop-its, ;and the development of methods 

for the ,pproF itt studv of such inlormati.on. 

Th es ta 1 i i ,' i ci for di.sseini natingofhiet -1rogr,,-.mnt 

informati ,n ahotit at.rrocrust rv imLhjods and technol.ogies to 

sc icoti! s;, lkvi, n a mp rs, institutions' ioi and inl 

Thes, o t,ciL s ar-c t:o be ach i eved tlrough a set. of supportive 

programs within iihi li aII I IAI,'projects and activities are carried 

out. 

it must be stress;ed tLht ICIAI i,:not set up as an inst i tute to generate 

local]yV adap ted art'o0orestry techino logies or wholoe systems through field 

reseat-:h. This can only be done y)v local. institLot ions with hie facil]ities 

reqOui-rid to CartV out long-term I i Id Ie.searehi. Ilor i ; I.CRAF abfe tc fund 

the work of other institutiions. It is the on]' histi tution establisthed 

xpressl,, to wor with ' esea cl issues on a global scale.Ligrotfore-st-v 

6.3. [CRAF' s COIl ab o- tiv Ac t v i ti es in Asia 

En additiom to ICRA's gnra act ivitics h:ving global coverage (such as 
inventory ()Iu.s iyAF: S~s,,_-I1S, h ild-il) of IIlti-)urpose tree data 

base, comp i ltLien i r(stI:r'h iWtLioCi()l.og i s , (I SSClIsIlnat i ol) information,O Of 

and so m) , the sec it i c on-si Lt ;att iv i ies oI the Cotoneli i n Asia, like 

in othe I cooL i nntLs , i nrcltiude aIss stc;t' i1 1FO] e L dev, lopment by tech

nic.:Il tv%ctope rItigng w ith oiat iOMI Llag(eilc i es i dIcs [gn ing and implementing 

AlF prog ramns s. It is cii isaged mLiatas a resilt of the combined research 

and tLr;.itiinp ac L ivi Lies, regional/zonal networks will be established 

w-i th in e; Ii coI og ic ;II on -,e. 

On-goi_2 i2 activitils of this nature include: 

In South Asia, HCRA is cooperating with the All-India Coordinated 

Research Projec, in Agroforestry of the Indian Courc i.1 of Agricultural 

Research ([CAR), with experiments in 22 centres all over India, 

. .. /13 
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- An ICRAF/ICAR training course in agroforestry is scheduled
 

to be held in fndia in early 1986;
 

- ICRAF cooperated with IUFRO (International Union of Forestry
 

Research Organ zati on) in IUF RO's Planning Workshop for Asia
 

held in Kandy, Sri Lanka, in July 1984.
 

In Sotith ,;ist Asia, colla lorairiv, activities are carried out 

essenial Iv w!Lhin the f ramework of che ASEAN (Association of 

South East As ian NaLtions) wit i the regional. support of 

SEARCA (South East Asia Ruegional Celnter For Graduate Study and 

Research in Agriculture). Within this Framework, an AF workshop 

was held at los Banos in 1982 and a programie was formulated 

for I{GSAI" t) CooJ(rite;u with nationial insti tut ions of the
 

Phil ippines , Mil ivsiA, lidoni 1 and Thail and.
 

- Two rrcarlih rj ccLs '.,r developed jointly, one for the 

seasonaly dl-v upl iands of Toh ango, Ley te, Pliiilippines in 

i'ooperation witL the Visavas State (Col]leg(e of Apr iculture 

(VISCA) and thc iii ilipp ine Council for Agr i c"ii. Iural Research 

and R (WARR, lhe t the sloppingsorccus 11P projlicr in 

hui i d Iowlaids of atii .*\ring , Ptei i iiar MalIaysia was 

prepared in wi (P ivurs1iti Pertaniancooperation 1115PM Malaysia), 

FRI (Forest Research I nstitute, Malaysia) and MARI)I (Malaysian 

Agricultural R eirih institute). Both projects are now awaiting 

door 5tipt)rL. 

- )isc H;isns ulit.now uniler way to cooperate with the -lindonesian 

Agency for Agricul rand Forestryr Research and I)evelopment 

(AARD and A'PID) in Ilie inispl mnt ation of their Uplands Project. 

Reg i ona I 

held at P PM in October, 198 /, sponsored by USAID and organized 

by UPM and ICRA:, with [lie partic:ipation of national mult i

di scipl ina yv teams I Ma Jays ia, Philiipp ines and 

- A oaCoorsc on AgroeInrestry Res earci for Deve.opment was 

f ro .1ndones I a, 


Thai land, which was ceoLtred around the Bu Arang Project.
 

Futore Collaho2ratiye Activiti us in the Region, that are now in the 

planning stage include: 

- further strengthening of cooperati on between ICRAF and ICAR with 

the support of Ford Foundation; 

..../14
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- ItRAW/IADS (International Agricultural Developmen Service) 

cooperation in implementing in Pakistan a large-scale project 

with a st on g riag rIforestry comrp onent; 

- estab I .shmlinenLt of - regional network in SE Asia through the 

aegis of COFAI' (Conmittee ior Food, Agriculture and Forestry) 

of the ASIAN "roup. In a mucting held at Chiang Mai, Thailand 

on 22--25 inu i' L.985, the topic of an AF Research Network,,a. , 


was atyread.v cjohs idircd.
 

In sununaryv, RAF can assist the national agencies in syst-'atically 

developing agro forestrv research capab Ili Ly. Such efforts are b'.st 

acconplishied through a strong and effective regional network with 

external (donor) support. 

_
Ayflrest Lita ur_ 

lICRAF has aisseumbld a large volume of world litarature on various 

aspect s of AF. Flhi &; iIncludes books, confercnce proceedings, journa. 

pap r,,,w li g ulcrs, r'tcu. both by ICRAF staff and others. A large 

nulber of other pnblih !icatns that have r-elevanc e to me or the other 

aspc cts of Al c also beun assembled. Subjects covered in this 

literature coll ection includes all cognate diciplines and themes 

such as agruno:u\v, soil science, silviculture, plant sciences, 

ecOnOili ItO , ani mal1 sc i .ces, soc i I c ences and so on . This 

informat ion base is also hbeing constantly up-dated. Further details 

on this may )e ohtained Icoin the Information/Documentation Unit of 

ICRAF (P.O. Box 30077 Nairobi, Kenya).
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TAILE 2. FIELD EXAMPLES OF SOMECOMMONAGROFORESTRY SYSTEMS AND PRACTICES IN THE TROPICS (NqAPr, forthxi ng) 

Sub-system/ 
Practice 

Country/ 
Region 

Some examples of the 
woody species involved 

Remarrs/ 
Major references 

I.A. AGROSILVICULTURAL SYSTEMS - Humid/Sub-humid Lowlands 

Improved "Fallow" (in shifting 

cultivation areas) 

Woody species planted 
and left to grow during 

the "Fallow phase" 

Indonesia 

Nigeria 

Alauri tee mlucana 

er-ythrina spp. 

styrrix spp. 

Acioa barter-i 

AnthonotMJ unrophylta 

Kunstadter et al. 

(1g/8) 

Getahun et al. (1982) 

Tree Gardens 

Multilayer, multi-

species plant 

associations with 

no organized planting 

arrangement 

Nigeria 

Pacific 

Islands 

1aniaLUi otliveri 

Clir~imdia aepLa 

Parkia alzpprtonima 

Ptrocarpuaafziaana 

Inocarpus edulis 

Mbrus Ytigra 

Ipondiaa dul -a 

Getahun et al. (1982) 

Richardson (1982) 

India, 
Sri Lanka 

Areca eat.aahu 
Artocarpua spp. 

Coacoa nuaifara 

Amifera indiea 

Coconut intercropping: 

Nair (1979; 1983); 

Liyanage et al. (1984) 

Paraguay Matia amadiranh The Paraiso woodlot (Evans and 

SE Asia Atatiza faloctarja 

Artocarpua spp. 

Barrbuaa app. 

DuLLio ebahnua 

Rombold, 1984) 

Ambar (1982) 

Forest Villages of Thailand 
(Boonkird et al., 1984) 

Nephiwlin lkpacewm 

Hedgerow intercropping 

(Alley cropping) 

Woody species in hedges; 

agri. species in between 

hedges (alleys) 

SE Asia 

Nigeria 

Callirni 

Laucaana 

aalothyraua 

leucooaphala Wilson and Kang (1981) 

Multipurpose trees and 

shrubs or farmlands 

Brazil Caania azc :.z 

L. laucoaephaaZ 

Trees scattered 
haphazardly or 
a c c o r d i n g to s o me 

systematic patterns 

India 
invaa aoabreJZa 

rrne indica 
Dl i a o f f i ci na1j s 

Icin a olaife m 

NAS (1980) 

Tamrirndua indca 

Kenya Ana rdiun ooi dnta le 

Caiba petjzwra 

-ingifaraindica 
miilkara achran 

INj 
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TABLE 2 (CONT'D) 

.SE Asia Acacia nragitn 

Artocarpus spp. 

Durio zibot i'nuo 
Gliricidia apitwn 

Sean&zia grandiflora 

Crop combinations 

plantation crops 
with Plantaticn crops 

Ajac-Jiun occidantala 

1) Integrated production of Camazia oinansia 

plantation crops and other Cocoa nucifara 
crops In Intimate plant Coffoa atrabica 
associations KLaaia guifenaine 

2) Mixtures of plantation crops 
Revea brar Zicn sioPper nigrun 

e.g. coconut and cacao 

Thaobroma cacao 
3) Shade trees for commercial 

plantation crops Brazil Bortholltia excetaa Hecht (1982) 

Copernici-a prwaifera Al vim and 
Cordia ai lworra Nair (1984) 

Inga spp. 

Orbignya spp. 

Sammwa sawna 

Costa Rica Cordia a.liodora Budowski (1983) 
Ery thrina poeppigiana Heuveldop and 

Glirioidiasepti n Lagemann (1981) 
Inga spp. 

India Aibizia spp. Coconut intercropping 

Cassia spp. (Nair, 1979; 1983; 
Erythr'na spp. Liyanage et al., 1984) 
Gravillea robusta 

SE Asia Various fruit trees 

West Indies Inga vera 

Western Sanma Erythrina variegata Richardson (1982) 
Cliricidia aepiwT 

Leucaena laucocephaLa 
AF for fuelwood Production India Aibizia spp. ICAR (1979) 

Interplanting fire-
wood species on or 

cassia aiana 
Dart,s indica 

NAS (1980) 

around agricul tural EmbLica officinajia 
lands 

Indonesia Albiaja falcataria NAS (1980) 
Caliiandracallothyraue 

Sesbania grandiftora 

Tram orientalia 

1% 



2.3 

TABLE 2 (CONTD) 

Shel terbel ts, windbreaks, 

soil conservation hedges 

India Casuaraina quiestifoia 

syyoiun cuminii 

HAS (1980) 

Planting around 

agricultural lands 

as windbreaks and 

shelterbelts; planting 

along contours for 

terrace stabilization 

and soil conservation 

Indonesia 

(and other 

parts of 

SE Asia) 

Gliricidio aepium 

Laucaana 1aucocaphala 

Sabania gr'indifora 

HAS (1980) 

I. 8. AGROSILVICULTURAL SYSTEMS - Tropical Hig hlands 

Multipurpose trees 

ana shrubs on farm-

lands 

India Aibixia spp. 

B&uhnin uariaeata 

Dabargia sissoo 

HAS (1980) 

Kenya Caiba patandra 

fliobo t ca japnorTia 

Gzv'jtiZZa rvbusta 

Nepal Bauhtnia spp. 
Erythz-,na spp. 

Ficus spp. 

Litsea polynOha 

Hill farming in 
Nepal (Fonzen 

and Oberhnlzer, 

1984) 

Paraguay /iia axzdaraah The Paralso woodlot 

(Evans and Roirbold, 
1984) 

Tanzania Albizia spp. 

Cordia afr-icana 
Croton mucrostachye 

Tr6,T gztinsonflin 

The Chagga system 

(Fernandes et al.. 1984) 

Crop combinations 

with plantation crops 

Brazil ALzue aawnrinata 

D.t.rolobin contorsiliquun 

Ery thrina vtlutina 

Costa Rica Ainu ac, rrinata 

Eryjhrir- pooppigana 

Iha spp. 

Budowski (1983) 

India. 

Sri Lanka 

Aliaia spp. 

Grguiltea robusta 

Kenya 
Papua New Guinea 

Philippines 

GravtLZ a, robunta 
itjnarina olygodon 

Treptj orianralia 

Bourke (1984) 

Rwanda 

Tanzania 

Aibinia spp. 

Cordia africana 

GC'vil laa robuata 
T7eima guarennis 

Fernandes et al. 

Neumann (1983) 

(1984) 



2.4 

TABLE 2 (CONT'D) 

AF Fuelwood Production India, 

Nepal 

Albizia stipulata 

Bauhinia spp. 

Grewia spp. 

ICAR (1979) 

NAS (1980) 

Shelterbelts, Windbreaks, 
Soil Conservation 

Hedges 

(same as in lowlands) 

I.C. AGROSI.VICULTURAI SYSTEMS - Arid and Semi Arid Regions 

Multipurpose Trees 

and Shrubs on Farm-

lands 

Brazil Czaaalpinia farrea 

Proaopis julifZor-a 

Zizyphus joaxzeiro 

Johnson (1983) 

Central 

African 

Republic 

Adaneonia digitata 

Balnitos aagyptiaca 

Borasaua asthiopin 

Yandji (1982) 

India Cajanuo cajan 

Nrria indica 

Pronopis cinararia 

Tanririndus indica 

NAS (1980) 

Kenya Acacia spp. 

Balaniteza aegyptiaca 

Cajanus cajan 

AF Fuelwood Production 

Tanzania 

Chile 

Inlia 

Acacia sp. 

Combratum spp. 

Prooopis tam-arugo 

Albizia lebbek 

Ca ia siama 

Prosopqza spp. 

NAS (1980) 

Little (1983) 

ICAR (1979) 

Shel terbel ts 

Windbreaks 

and 

Sahel 

India, 

Pakistan 

Acacia albida 

A. aenegal 

A. tortilis 

Azadirachta indica 

Cajnus cajan 

Caeoia aoamma 

Eualyptuo spp. 

PXthocg'lobim dulce 

Poputua spp. 

von Maydell (1984) 

Sheikh and Chima 

(1976), 

Sheikh and Khalique 

(1982) 



2.5 

TABLE 2 (CONT'D)
 

II. SILVOPASTORAL SYSTEMS - Htxnid/Sub-htunld Lowlands 

Protein Bank (Multi- India, ,rtocarpus spp. ICAR' (1979) 

purpose Fodder Trees Nepal, Anogaissus Zatifolia Pandey (198?) 

on or around Famlands) Sri Lanka Bonizx mlabricum Slngh (1982) 

Cordia dichotomW 

£lbrVria ai3aoo 

iVanoda sa3 olmt 

Zinyphus ju.juba 

Living Fences of Costa Rica Diphyaa jvbinidae 

Fodder Trees and Glirici a napiirn 

Hedges 
Ethiopia 	 Ex-jthria aysinica 

SE Asia 	 Soosbaytia grtindiflora 

,'rees and Shrubs Brazil Acacia spp. 	 Hecht (1982) 
on Pastures (similar An-n';k.di ccdiintalo Johnson and Nair (1984) 

to mul tipurpose trees Cadrdla odotrat 

on farmlands) Crdia alliodara 

Costa Rica 	 &itaz-tobiw cyclocarpum De las Salas (1979) 

Erythrina poappigiana 

India 	 Darrin indica Slngh (1982) 
D>nbblija officinalia 

Psidium quajava 

Tam2rindus indioa 

II. SILVOPASTORAL SYSTEMS - Tropical Highlands 

Protein Bank Indian Albizia atipulau 

subcontinent Bauhinia spp. 

Ficus SPpp. 

Gr.wia oppositifol ia 

Abrus alba 

Living Fences 	 Costa Rica Gliriaidiaaapium 

Ethiopia 	 Emjthrina abysainica 

East Africa 	 DouyaLis caffra 
aiphorbia tirmalli 

Thoaa multiflora 

Trees and Shrubs Brazil D'emanthua uarigatua 

on Pastures Doomodium discolor 

Costa Rica 	 Alnua aocuminaa 

Indian 	 Albinia stipulata 

subcontinent 	 Alnue napalansis 

GCreua spp. 
Robiniin nnua,,,nrnin .1 

http:An-n';k.di


2.6
 

TABLE 2 (CONT'D)
 

Ii.C. SILVOPASTORAL SYSTEMS - Arid and Semi-arid Regions
 

Protein Bank India Acacia n1Zotic-' Singh (1982) 

Ailanthus exalea 

Cpuntia fious indica 

Prosopis sup. 

Rhua 8inuata 

Living Fences East Africa Acacia spp. 

Conyriphora aficana 

Euphorbia tiruati. 

ZinyphuA muaronata 

Trees and Shrubs India Acacia spp. 
on Pstures FrOdopi spp. 

Dairarindus indica 

Middle East and Acacia spp.
 
Medl terranean Caratonia ailiqua
 

HaLoxylon spp. 

Prosopin cineraria 

Tanarix aphyIla 

Ill. AGRUSILVOPASTIORAL SYSTEMS 

4oody Iledkierows for Browse, Indian subcontinent Lrjthrina spp. 
Mulch., Green Manare antd (Humid lowlands), Leuoaana tOuCocaphala 
So I Conser tion SE Asia &,abania spp.
 

Tree-Crop-Livestock Mix South and SE Asia Fruit trees and some e.g. Hre Gardens 
around lonestead (known as (Humid lowlands) plantation crops of Java
 
lone Gardens, these associations mentioned under Agro- (Wiersum, 1982)
 
dre found in almost all ecological 
 silvicultural systems
 
regions and several countries;
 

only somrexamples are given) 
 Nigeria Cola acwninata 
(Humid lowlands) Carcini, kola
 

Irt-ingia gaboninsas 

Ptarocarpus soyauii 

7Traulia africana 

Latin American Several species mentioned Wilken (1978) 
countries under Agrosilvicultural systems 

Tanzania Albiaia spp. 
 Chagga Home
(Highlands) Cordia africana 
 gardens 

Abrus alba (Fernandes et al. 

Tremn gnal nai 1984) 



Table 3 
 MAJOR APPROACHES IN CLASSIFICATION OF AGROFORESTRY SYSTEMS 
(AND PRACTICES)
 

CATEGOR I 
ZAT 10X OF SYSTEMS 


(BASED ON THEIR STRUCTURE AND FUNCTION) 


ST RU CT U RE 

(Nature and arrangement of components, 

especiai1% woody ones) 


Nature of components Arrangement of 


components
 

Agrisilviculture 
 In space (Spatial)

(crops and 
trees incl.
shrubs/trees and trees) Mixed dense 


(e.g.: Home garden) 


Silvopastoral M 

(pasture/animals and ixed sparce 

trees) 
 (e.g.: Most systemss 


Agrosilw~pastora! or trees in pastures) 

gros Spastratrip 


(crops, pasture/animals, ISrp__________

and trees) (width of strip to be 
more than one tree) 


OthersCommercial
 
(t pr p Boundary 


(multipurpose tree lots, (trees on edges of

apiculture with trees, (ts fieds 

iquaculture with trees, peHighland
etc.w 


In time (Temporal) 


Coincident 


Concomitant 


Overlapping 


Sequential (separate) 


Interpolated 
 I 

F U N C T I 0 N 

(Role and/or output 


of components, 


especially woody
 
ones)
 

Productive Functfon 

Food 


Fodder 


Fuelwood 


Other woods 

Other products 


Protective Function 


Windbreak 


Sheiterbelt 


Soil conservation 

Moisture conservation 


Soil improvement 

S
Shade
 

(for crop, animal,
 

and man)
 

GROUP ING 0 F SYSTEMS
 

(ACCORDING TO THEIR SPREAD AND MANAGEMENT)
 

AGRO-ECOLOGICAL/ ISOCIO-ECONOMIC AND 
ENVIRONMENTAL MANAGEMENT LEVEL 
ADAPTABILITY 

Systems in/for Based on level of
 
Lowland humid tropics technology input
 

Low input (Mrginal)
 
Highland humid tropics
 
(above 1,200 m a.s.l; Medium input
 
e.g.: Andes, India,
 

Malaysia) input

Lowland subhumid Based on cost/benefit
 

tropics relations
 
(e.g.: savanna zone
 
ef Africa, Cerrado Cntermiat
 

of South America) Intermediate
I
 

subhumid Subsistence
 
tropics (Tropical
 
highlands)
 

(e.g.: in Kenya,
 
Ethiopia)
 



TABLE 4. CROPS MOR AGIRFOIESTRY
 

POTENTIAL AGRICULTURAL AND HORTICULTURAL CROPS 

To round out the lists of potential components in agroforestry systems, 
this appendix presents a list of well-known agricultural and 
horticultural cops along with a chart showing their range of ecological 
adaptability. The list is by no means exhaustive, but it may serve 
to stimulate thinking about possible components for inclusion in 
agroforestry systems. This appendix supplements the lists of woody
 
perennials given in Appendices C-8 and C-9.
 

C4e"ral gaouping of rh4 o1 ttad cvC&" ne dwing to their ad"tablillty to dilterent ecological eloneo ta te tropic. 

L(AJ&NDS (UP TY 500 in.) SfUlt[LZVATI00 (500-1200 *t , ICHLANMf (ADvE 1200 m) 

' 
fp:R)4LnhID"- 2SE-1lHti -- SUtU~iR!O - IP3[E - lSkW4lIqlD - SIAJID - PCUIDIIa - SIGIKUMID - SURA .D -

SUSIM1I J SFIIAMID PL1MAn1 St49II4ID SXIAXID PIDIXO SUI IiHUID SDUARID PEI1D 

Arrcdnut Arecamu Co.l, Arecaout Areceaut Cowyea Ianaaa ILa.A Co.Tq a 
Arrowroot t.. Figaer millet Arrowroot IAnam riasr aillet card .a Coanave Flager millet 

nan. Catea CCr t Irana a~h- ClounaAnut Cinclhona Ceator Crcoandmut 
ir-adrruit 

CAc'o 
tLlwve 

CANtor 
CPn 
Cio e 

l.mg bean 
Pearl nillet 
Pigeon pea 

reAdfruit 
Clove 
Coffei-Mobueta 

claaal 
Castor 
Ci nao, 

W"111 beAn 
Firnt| llat 
Pigeon pCa 

Coffa 
Pyrathrua 

e 

Cia-
Coffee 
CoWpeA 

ing bean 
pearl millet 
Pigeon pee 

tornut Coconut 9S-..a Clgler CopCe See.. Finger nIllat Sorthun 
CtnEr 
nl palm 

co-"ea 
Finger millet 

9orghua 
F-ueet potato 

Papaya 
I'aaelo. frui 

Finger 
Cinger 

millet Sorghum 
sweet potato 

Ialtte 
MIang bema 

Sweet potato 

aya Ginger Preppr Croundnut PaseO fruit 

" pper Croundnut pl apple apok ecarl mllitt 
iroappl,. Kapok RuAbber Katz* Pig.oa pea 

Rubbe r 
*0 

lait . 
hung beam 

Taro 
rmerIc 

iss bean 
P?apaya 

Pineapple 
Potato 

Turmr Ic Papaya anm P^e0om fruit Pyrethrum 
Yn" rFarl millet Pearl millet Soya b0ee 

Pi164n pea Piston pea SSeet potato 
Pineapple 
Sea ane 

Piaapple 
See~m 

Yam 

Sor ghum 
Slual gael 

sorst• 
Soya b1et 
Sueet potato 

s"p
iv-e 

been 
Potato 

Taro Taro 
Turi ric Turueric 

PERLQLi1 SUBHiUMID: area# with 0-1. dry stha al more than 1210 mo rain per year 

SLIUHIJiD - SEMIAKID: aruoa with $-8 dry months and $00-1200 se rala per year 

SUMARID - [itAi1RD: areas with aofq than 9 dry moeths dad lees than 500 so 'vote per year 

n. nth In conuidwrod 'dry' Vtuem the Potential evapotranapiration La mor them the precipitatiom received during the month. 

Excerpted from P.K.R. Nair.1980. Agroforestry Species: A Crop Sheets
 
Manual. ICRAF. Nairobi.
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Fig. I. Categorization of Agroforestry Systems based(with examples on the Nature of Componentsof common sub-systems/practices under each system). 
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Fig. 2. Schematic representation of nutrient relations and advantages of ideal agroforestry systems in comparison with 
common agricultural and forestry systems. 


