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PREFACE~.4 

Man 'has5 always used tees
4 "as shelter, for thc Production of weap 
ons andtools, for building material and as ar-Nource of food 4nd energy,4 AsPas the longp~pulatijnnwas
provided people with all 

In balance with Its natural cnvironment, Which 
4 

ebsentials for 
their livelihood, 'tree:*were
4 . nosubject to any management cousiderations. 
 Only when th iilation in
gven... etvIronc;;jxi:''' . -ncrc ad -even t y'-itYt/j,-Ed deame subjectto restriction cins Its expansion by the population In another ehniro nt,pure tapoing of na ural req°ources gradually 'proved .
to be insufficient.Theonset of managem t or sic natural resources inluding trees ..
and the servies 
they provide, is assoclated '"tit thib point inof mankind,. he history
To a large dejree the attitude of man towards 
troes )ier,4ovv
reflects the various stages of development.
 

With dwindling food, fodder, and land reaources, and with the inervasing

need (or the full utillization or what naturt offers, Asroforei~zry emy he
looked upon ai the mot, xophi-ricated form or development ofr 1dnduse/particularly in those environvonts which, for biophyvical rasOns i reactmost sensitively tc human interference .
 

There can be no doubt Chat In arroforestry multipurpose
. t i d:mhQu. 
most or the agrororeatry 3y.tcms arebuilt. 
Although Agrororestry.hA 
 r
been practlisd for Ages some parts of the
in orld, mAny trees and shrub. ..of high potentiAl value have been ltokctl upon a!'cceondAry mpecicagenc-at land-use pattr.-n which wua inadomin4ted by'mono-crop-oriented
agricul tur.e and )rorestry, However, the Increa 
 tg avareness 41folog|cal

Saspects of LudJ use and' the growing need to
Oil a 4sUStajned bdai.s Icinger permitted 
fully ttilize tnAt~itl resourcesno this neglect . .I 

The signifcant achievements in agricultura.t'are based on accumulated knowledte and forentay production,.and 'continurd rr!esrch.of kheir 
componant,, 
carried out over centuries. Agr*oforcvtry viii only'itcsuccessful and recognised as a comptiblo and, abovev all, nuxtainauleralternative land-usc system If the gap -still wide open- of knowledjg,of its vital components and their lnteractions is closed. n . 
The establishment of a multipurpose tree data base has to be sc"n &3the foundation on vhich the development of multlpurposio trees and shrub.
Into an effective tool 
In the design of new and the laprovewent
agroforestry systemsw t ei' tinswill be built. It Is reali|sed, of course, tht
inviluable work lis already been done In this direction. 

r
 

A considerable
number of institutions and IndividuAls have compiled vast knowledge And
detaiils on certain aspects of miultipurpose tree And shrub'. 
It is, however,
the often prevailing restriction 
to uses or rcglon3 which lAcka a
 'rtAin
lystematic-overview and coordination i;'.d which calls
COmpiLation for a world-wideof datt and information, as described in'this p per, 
Part I briefly outlines in a conceptional way the 
importance of multipurpose
trees and shrubs Ln agroforestry.
 

A definition or multtpurpome trees 
is presented which Is based on ai
syntfme-apPra.ch r.ither than 
on an
definition depxmcrates 
£n-L C-e*apprvo h. TheP " 

heu~c
the burdrs wcthin ihwth p.rp.e, i arn.
d~scueosd in ihC 
paper.
 

http:syntfme-apPra.ch
http:rr!esrch.of
http:Agrororestry.hA


The role Otmultipurpove trees and sh~ubs, in land4 use management iti
S revealed and thd'opportUn tI , re demonstrated which. the~y proyide in"' 

many ways to va~.idate agroforestry as it ran e or both~ "ecooically sound
and economically promising land u~se nwnagrmec systems. 

out-a.sti ne ioned are hedieoinei-aII t d whf1ct-requ,rtdur-)t " t oblem 
•.consdrcrtIon n the use of multipn.rpos trees And. shrubs'. They derive 
predomindrtly from the present low level of knowledge, but also fro;i
 
rvinagemenv problcm3 which the users of 
 to, face i 

Ifd trees a ru.porAtnd into product ion, ystes or any kind as anU 

It In riot the iteuntion of this pa.per to discuss in detail the above : r
mentioned con.,iiderations&. It ii, however, felt ncessary brieiy to 
, them order to demonstrate thoimprtzance of multipupcose t . :outline In 

in figroforentry In general,and, in particular, thprosesingnd

.:dincriton, tcomp ter a~no( ' j accumulate, interpret, ad di t;adh ~ rrhatever m Ix ''evaluato cminate knoa1ed~t:t~ -' ' 
currently vilb . 

Part 11 then elborates on ay3 and means of'eteting olution-s to the
 
prtevoi-sy 
mentioned con.tradits and limLtations in the us of rmltipurpose
treTe and shrubs, In thiso aVeempt the esabihmect o a multipurpose 
tree dat se features promine ntly. Thecansto ndisotheondo lIR1:
inforM,on, the computerization of data, and the opprunitik n ,
li'jitntions or their evaluation~ aojdicuret Part.IIl!bo airguv the 
cat orlilnkktog thoe data which colrected ono .&o- andarv m -kcale 
which are or a bisc infor t nature with other more ' ,Ataw6..i..d 
ba%cs. 

The cstablishrnont of' a multipu~rpose tr~ee data base is certainl not meant 
to hn a ely academic exercise. To develop rnlipurpov trees Into#a
 
uset o l in in agroforvstrydesign for: Identifying . ong otiwr .
to 
p1ority rtsearch needs for immediat r one cr e.implem.ntation, is obj cd 
The ultimate objectj ho.wver, Is the dissei-i. .o,: r Acquired

knopwed~e in a prttical way fore tho benefit of resecarchers And fild
 
worh%'w.i who are actuail rngaged In the devel~opment or agoorestry.
 

Firnially, it, should be emphasized that neither mu.tlpurpose tree research. nor the .tccumutation of knowledge, is an activity that can bec opllsh~i.
withil a%4peCliC pleriod Of time. It obcseeni W44A continuous reskof intcreasinp the level of knowledge and or the number ofr sPCCIes4. IncIled,'
4k" we] Isitn'f upgKrading ond or ad.justing the computer proramw. for storagec.
retrieval and evaliiation pro-cedurt-s-. 



F' 	 F.~f1, 	 r4 i,!WiV 

1. THE,DEFINIlTION OF MIULTIPUR~POSE TREES AN4D SHlRUBSL 

Muliprpoktres wa directly aocilt~ed gooeir,When agoorsr ndshrubsvnulyaceptedare as an al[tenaielnuswt 

awinagemcnt, 	 system (25) many attempts were made tcidefn teterm 
ia,.+:'m[p~~~Altough ; ..tere-; ee
iiIntegra7part or any agroforestry system. To varyinS degrees thesedefinitions of~agroforestry Indicate the distinction hetween a 'treew ingeneral and a "m 'lipurpoe t ,. However, wheneverrul.purpose'trees
are ia siibject ford iSCussion In workshops, seminars.... pao arly

in publicatlons, 
 the generally prev4ent confusion becomes bviows,
J. Burley (7)has Identified S different lists of multipurpose trees #ashrubs, some of which nre rather:a .incluslve andof lityl3o help whe Itcomets to d4stinguishing between "trees",and Inulipupo . Whencertain trees are labelled as UtLipurpe trees, this (,'obviously done 
to Indictte that they ar 
different from other 
trees. 
 , ." 


For %barificaition in the context of this paper and in order to speak avcommon language when discussing multipurpose trt-s 
and shrubs,ia definition.isnecessary and Justifiable. in the attempt to ofter A definition, the
following has to beconsidered: 
 . .. 

o The term "Multipurpose Tree" suggests that A tree, so clitss-ified,serves at 
least two purposes. This, however, turns out to be
quite unsuitable 4s a
basis for a definition since, with the 
 tcoption
of . few, all tro;',s have at least two potentialiuses (wood and hed.),
If not three - It mulch Is added. .1. r 


o Apart 	from specific uie5, there art 
two distlntly different functionsof trees In agroforestry. In some systems (e.1, TaungyA) trees play
a paosive role from the agroforestry point.of v. Tree poe ie.It
 are chosen 	only for their value .s forest industriAlprdutcts. They
mty still contribute positively to the sustAInability of A temporary
mixed tree/crop system, to its economic soundness or to ecologicalstubility. Rut suoh faotors are x0o taken snto con drotio". Cichoslo~r these opeciea. IN such systems trees toierPat, rather thanintentional.ly ntipport agriculturAl Crops. 
In most other agroforestry systems.trees play an 0tiie role i 
uia h
 as thvy aire 
purposely chosen and .Introducet. into the system to3upport hind strengthen its sustaiinablity, its outpuat and Its stability. 

o Fach tree has a certain number of potential uses. It Is, howiw.r, not 
very likely that alloo them will be of lmportrnCc tea partic.ular,

agroforestry system 
nd/or An Individual user ot the trot. i iDe pendodinon the predominant objective or an a roforestry Systei or its xpecifi
problem, 14tree wilt be chosen for its capability to address and .olvo this problem or Apcclflcally to support the predoinAnt. objective. 

The above consldera tions ral e i number of donbts:
 
o C n the number or potenti i uses as such be reg.rded an A suitable

tool for distinguishlng between trees In general and multipurpose 
trees? 

:. + + +' + .:. ".
 

S, .
 . . , 	 f;++ 
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0 	 Should trees which tolerate agriculturl 'rops but are not 
purpjY SI to upport&Kixd yse alid donot play an 

active rot.i'n thii ouppot be ruii-e a-ultipurpose trees? 

0 	 Carn the potential usesi of trees atoane be regarded suitable cri~toria 
for suff"ictietly definng multipurposetreesr r d.cas of the 

- A-.--ndivdual.ur-lspe rcep Ion . -t he rprob csr~ngaIpacloty ? ... 

In the Light of the abcve consideratons, but a i-n order to ds'rbc 
how the term multipurpose tree is used In this paper, the folowi n 
derinltlon iA presented, which is based on a ayntexm-approach rAther 
than on an individual-troe appraah:. 

A multipur~pose tree isa tree which clerl cititut en ai netf 
component of an agroforoatry noatern or,.of othur multeprpoee lamd'-"ve 
systems. Regardless of the nmber/9 'ito potentfal, or attail woesW. 
a =n1tipurpose tree has to have 6.e apaoit to provide in ito 
speaific, fnction(s) in the eyotom a aebatantiat and ecogisiable 
cont.-fbution to the uuiitahbity of y1ields, to ther increasee of 
outputoawuilr the reduction of inpwta. and to the evloioa~t 
atability of thin oastern. Only a tree which Ca kepe and imaintainexi 
or intiroduced inito an agp.r.'oretry Ayatew napeciaiib for one Oror 
of thene pur.po ev qualifia ac a mid eipurpoe crae. 

Lji
 

- :,.. 
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2.' OPPORTUNITIES OF, MULTIPURPOSE jiias AND --i IUS 

Forest resources, particularly Inirevat an alarmin& i)te during the last'-~deae , odnXt 'O 2)ad 
UNSCO (15) the estitd average annual oe s 
(--v~o pI.astr7 ,a totend a American, Afin Aan countries amount's
11 3 Mill, hectares (- o,6%). ''A took At Individual,coitrs rc'veal
considerable differencesth'22)an within ladthslv. (' crratherE QhiP uffred
an averae annual tr2p6%), Ethiopia of an iimatodloss of 420 000 ha 
200 000 h4 (-~approx. 4%) and H~aiysid of 8 1 hal(- ,1d%) (13).: The 
degreeor( deforetation varies, but he downard trend vel* tobta ikely
geature or anl countris and there I recason 'to assuma that n many/cast$
the conversion of forests 
to other land uses will continue I i eponntialrather than ina linear curve. 

Among the causes of deforeatonrn the need for mo e agrcuituri hnd 
(Cropland and pasture) figure.%proatncny.. This Is h Ighighted by
eustimats atccording to which shifting cultivatin acccouasi r,7o%,
50%und 35 of the total Areas deforroted in Africa, Asia and ri.a ..respt,ptively (15). I 

Another mijor contributor to dofore.aton And to' ecological Iubal&nc. is ther~ipihly Incrow-ting dermknd for fuelwood. In 1980 FAD (12) hAa, sifi d 
etrver irs of tho trepcs atsthose of fu".oo.. deficit acu e r 
Tito short.aig wa.rs estimtod to r1,4e from a totAl or407 Mill.03 5 A4n100 to')2 Mtill. in the Year 2000, by. whiich timw the defet .4ittioo vwill 114T10 
sapread to aorn areas. 
Considerableefforts are being made to halt this processt i ever 1 h 
growing population and continuous tonomic imItAtionh t6 incrrv- 1anld*productity do not orffr bright. prospects for the ruuire 1 tovIh i 
maint.oininr a forest cover which can fully sarisly both the raw a 'tcrIA1 
as well as the cnvironm ntAl requirm:ntq. 

Although forest., havc' o different amnd more complex eological Impact t ha rv;
multipurpos e tree in ang roaorStry 3 te-,there can be no doubt thAtmultipurposo trees%it .appropriatoly arranged, h-tvq; the c4$1 city to ait 
hast partly counterbalance 
the adverse economic and ecological tffects of
* ccessIve loss4 of foro-sts. 

Mutipurpoe trees, introduced into land management systems, w.otroplixa forontta, Thto spe~iric dsivicuil.uralUa"c~n patcs a oed 
at ma-ImLing the qualty And quantity or timber production cannot be
 
sat( f simuatc I
rtctorily 
 d wi th trees combin with crops or a.I+iss:In rno
 
agroeoestry approach to land 
use, nor vil thenn'e rshd ef t be %,.
v 

efrcctovc ,, it is with forests. However, iv.mixed lan4-use iystem vith 
trees in various conrl;uration..i Integra atas An pr o3tnt will no doubt,
haive considerablen col gical and economic. advantafes over mono- ri lpi
.sytems, parthcularb i where econoi. rction l...t ternal Ini +ts(fertilizers, etc.). Trees, ,een ir in. AverAKO widly spced, definitely ~ reduce, wind speed andi rvapotransptirAt Lon and hallt or redue loss of top-Sol"due to wind and water orn.aion. ~ ~ 
Thereforc the introduction or trees in land-usf' systems othoir thn frestshas to be seen rnot only azia big chAllengo, but aIi as a ~unique opportunityto 
exploit the ability of multipurpose trees to provide tN'4the basic
 
needs of people as weu Lasenviornmental benefits In rU it.WAY tK'lked 
upon as the often only aiternitive to safefuard 'he ecol'ogical bAlAncc In
 many parts of the world .L' ' 



...
°. 	 I:++'
4 .-.. ...... ++ 
2.1 The Funct fons-of: Huliu s Tre/hrubs: in nd: Use Mi aeon 

~Multipurpse untrees of Xulrub3 areitroded r kept 4anmn
mnadned 


mange in 	 cii
agroforestry systems for the mutiplt: benefits they, 	 .provideL ''These benefits cn be groued~i two' b4ic rolen Dor'MTs
 
hhare. rpr.outivi ty-and b
characterizdb....t.. 


render to the-ystem (see also Fig. I Page 7).~
 

2.1.1 	Productive function
 

Different dirot Outputs and products derived from trees are rvcognizced At 
a different 'scale in history and indegree ofAccentdne, W'well a" 
in the magnitude of their econoudc value, O, wood as building' katerial. 
for fuel and for the construction of tools isan'age-old economically
valued direct output of trees. Other,,products, like &us, incense and 
bark for tanning, are either of more recent importance or lost relievant 
to 'Individual owners and operators of farms, 

Inan agroforestry production system products from treen can be sub-grouped
 
as follows by the w-4-they are used and utillicmh
 

o Products for cash 
0 products for subsistence 

o 	 Primary, products as ~inputs Ina chain of their processing to end
 
products
 

Products like fruits, nuts, spices, redder, fuel, poles, timber 4*n4
fibres. can be used either for subsistence to meet basic nieds and ;o 

4 
siAve 

cash expend ltures. or for generAting cash required for the purchase of 
goods unobtainable fromfarming (e.g. alt, clothing, etc.). 

Fodder fr~om leavres or pods may be considered as A primary produc't which 
In its crude, original condition has loss rvalue as comparred to 'its 

+?/,.+ i++
+ '*,.4capacity to be converted Into seat and milk by being led to livestock. +::+!:+ 1 

++ - : ....... ++:++++ 2. 	 4:
i 	 +:~i 

++.+ ? ++:+ + :++ +:+:+?+iS ++-++ . ,:++
:: 	 ' p.More potential. products are listed Inthe "Hultipurpose Trvv Data Shoot'
 

(Appendix 1), the "Uses Checklist" (Appendix 2) And in the complla~ion of
 
"Products and Services" (Appendix 3). 

2.1.2 *Service function.
 

Inprinciple all benefits derived from trees which are not llstrd under 
products as described in the previous chApter qIualify A~s44rUOWO 
benefits. Thrse service.4 tre manifold. Wtndbreaks, %oilcsrvAtton,
N-tixation and muliching aro some of them and other.%could be Addod 
(see Appendix 1-1). C. Hackett (16. 17) And G. Widowski (Votprobably
provide the, most. comprehensive 'lists of u.ses (Also of produo.Live tbeneflts).
although not exclusive of even mcere, 

It could be argued that some or those benefits And uses which airc listed
 
under procut.ie Thnc~ianv or trees, ay as well rank as servce benefitp.

Controversial views may be particularly entertatned! for those uses vidh'
 
in chapter 2.1.1 are classifiedas primaryprcdiucta. In the case of fodder 1
 
from tree leAves hAnd pods or - to state another examplo , of be" forioge, ,.

the argument that these benefits from trees are serveing the generation of
 

http:procut.ie
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o"'ther products (meat, milk, hoey 14.4rtainly worth considering%., n the
 
~1V3other hand, if~ compared to such beefcA~epc effccts .oftrecs AS'
 

Noil 	cons3ervation3 and shelter, the c iriiation as adapted here appears ' 

to be. justiflcd. 33" '~, 	 '' 

Services 	as classified in'this paper (see also Appendices. I and, ')are 

sub-grouping;
 

0 	 services to promote the production directlZy (X-ixAtin, mulch,
 
* ~ Compost), ' .	 ''i"3 

.0 	 services to promote the production Indirectly (moll conservatioc.'
 
windbreaks, live fencing, shade fo ie )o
 

Sincthre t' fte anoverlap 'between hs vpo-gopit'h
 
classification of various 'services has to be titerskined. by 'ha malin
 
objective.' A windbreak, for exampleo, may be, or Is preferably, compQod

of tree species which not only guarantee A reduction of wind speed but'
 
also provide useAbie products like fodder, fuef or bee forage."
 

Ifproduction isunderstood interms of ne rdcinvalue~the Above
mentioned sub-grouping becom~es less meaninfl Mayo hse benefims 
listed lit. e.g.~ trees for vindbroaks tCn#11st4~the second' category, 	 and'lv 
reduce 	Inputs and thereby increase net production'value. .- ,. 

2.2 	 Blenef its from MuittpurEoge Trees/Shrubs.
 

Within their productive and xervice functions AS Outlined in the preioius
 
chapter the following distinction can be wade with~ regard to the btncft'I,33**,
 

'3 derived from multipurpose trees 3And ihrubi. 

mpovng
2.21 ~tinngand increasing outputs3
 

In appweidice5s I anti 3 direct outputs Are 'listed~udr(~,fde, & 
e4'ybrnn n hecoed not 'need to be' repeated here. -o v ,

the following basic considerationls with regard to these outphtsa.4n,'K

relation to their Value And benefits for land management unit 4eorve
 
mentioning.. ,
 

0 	 Provided that appropriate arrangement In'space and/or Umne ino*aerved' 
the Introduction of multipurpose trevi/shrubs CiAn resultIn~ia 
considerable imaprovement'or3 the overall land use whchIn turn -Amot 
ilnevitaby leads to a better balance, or outpis n qantitative ' 

*form, intice sequence of-availability of products, and'3Xn the kind, 
of products. ' , 	 3, 

0 Tehigher dgeOfivrtyof prdcsrsls - etr spread 
'3 of the 	production risk; aiconsideration which' has proved, to,be, 

relevant 	 for many ftrutrs, often subjec to economic difrtigcu1ties ~ '' 3I 

due to erratic rAins, hallstoms or to crop discai s,0kich ceflfiot' 
be controlled effectively.'33 	 ' '' 

o 	 .The'.Introduction of. trees, mhrubs, bamboos, and woody vknes Into crop,3 
. system Is likely to decrease the threat of dAMAglng fungi and 

.3'..	 insects which often,lead to d~snstzaus'losses- of yields in nono
cropping system,-. However, under certain ircumtancei incre~sed 
 3c'. 3 

tree 	cover may also result in increased Incidents of. crop damaOgeby 33 
birds 	and game (see chpater 3.2.2). 



0 :aboveI rontd uchaal hT m. Auvantrge.
will be achieved with the adiional benet of Improved ecoiogicAl
stability of the syistm.. This wil l further result in iproved 
sustai ability' of yields by. reduc'ing'li of fertil iy due to erosion 
a nd the added benefitof a suaIc+htU+for Increasing theh iter 

physicil and chemical condit iotn 
 v._..ait ndhe- terete ati::( ;;++:J9>....capacity 7 .. .. 

2.2.2 Reuto 6isnpt 

In laind use management, particulary withreard to sall-sald fa~rmers,who are often niotriously threaikened byc44 And Cash flow PPrONbl 
$ the reduction of inpltn is of equal or, even predominent, iaportAnec as

compared to an increase of outputs. 

This. Is particularly. true of .a cash eonomy system here~ reduced ca~s 
exp nditures for certain required inputs will result In lncreAsO neth 
production value. One of thuoi;yneamples I repacemenrk p+ci y
 
ofLeca,>*a leece l for non-organic fert11itors Jn crop land tmecrt in

biopnhyscal con 7.) 
Anotr eample is1lve hedge . which ca erv a, :hnctcsurt% for livestock 
for protection oras demarc'ation. Oftesna carefully planted and MintAin 
ort rccalen cucchaE. ad~papcni
hedge of, for)--rnple, Parkinsonia aculeata,,Acacia minf\erra or..fors 
 ........
GlIri~idia -eplum can t4h thce pTLAcc o cxpensh'e Karbed or vkre eh -"fcncin which ~c(quires considerable cash rosourcs and/or foreign eihAnge
often not avallabtle to small-scale farmers. 

The atteroy rdolonable farmers tonIntroduce a routionagr ingsystemwhich would othcrwise be ruled out by the non-avatlability or cash forartiriciai rencing. ThiA additional potentil opp*rtunity Is in 
indirct benefit related to reduced h Inputs, . ... 

in subsistence 
trereq (e.g. Ltucacna leucocephala. Cassia s'*mea, a t~rina porplanA) 
can help to raeuce inputsa. Mubingt, for oamplT, not 

o rAlso economies.. the Intrteuctonrof trtain m+tipur),q-

Aly hlps to naintaitor to improve the nutrient sattus or the %oil, but also to rtduvt lb~irinputs as %result of' suppressed weeds, Ifrr~thelburjv- is ives-d 
* in more rood production i excess of ovn ed, the system "ay even chan.tfrom a subslstence economy to a mixed inubnltst5 nce - cash tconosy. 

2.3 The Princieles of Choiceof Mlt~aitiurposeTree 5cies andof their 
5Aran~mcn inPrduction Systems 

Although easy toApprehend, the. ... pe fact is nvcvrthelos& notiobserved that planting of muttpurpv.4e trees/3hrubs in agricultural
productioni systems alone doves nut. necessarily and Autowaticaly turn theliAtter Into workai arororestry sytems.. ftltipurpose trees and shrub~sorer opportunitLes but do not guarantee them. Thel Introduction into 
systemrrejties carerul planning to turn opportuni tea into benefits
and +'and 1mprvments.en of hi - y tem.: +.. :+,rthis!system. + ;.'?. 

Ideally any introduction of multipurpose trees Into ystess should bepreceded by a diagnosl, and deaign nvervise. ICRAs Diagnosis and DvL,4in
.Methodology (32, .33) ofrfers the appropriate tool ror thio esAentlal 
prepatatory step. 

+ -+: + ' + +. . p+- + + ' ,+?i :y 1:++:-*F:i .. SF+: 

: ++F: + 
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. The 	prediajsic and diagnostic sotage should take into o s rati "on
th 	 loigaspet and critcria: 

o 	 Bi ohyaveiCal conditions (climate altitude, topography oIs, et . 
0 	 Sos ne v ironment (eof the pmanagement unit, number of 7 

people to bs pnortod by the unit, libour availability, arketing
struc'tres, u ofc external input e
h 	 etc.)p. , 
 0 	 1 

0 	 Problems of the anaemen. unit with' p EhuUIr'cp•as on thos 

multipurpose tree, aitshrubs (e.g. erosion " a'ter and wind,
low fertility, d ra on need, fencing, food nees, fodder gap,
production rAhkn, labour ( shortage) 

Th1ii diagnostic exercise hitj to he .'cllowed by a tec Yology des*ign and
 
platmning stage. With a view to acheving 
 the objectit o or addressing

identified problems by the Introduction or mult ipurpise treossh.-b 
 thefollowing have to be considered; 
 7 

0 	 Choice of 3p es bet suited to the biophysika conion and tomost effectively addressing Idtntified problems and prodtictiuo.

opportonitie3 

Number of
c trees which best balances the competitive or -uppclvntary
benefits of trees anticrhpr
 

o 	 ldentiflcation of locations within the ranagoment unit with a'ivicw to 
(a) priornty environmpntA1 nee(s (e.. windbreaks an' contvurtrlps,

with tree~s against eroa in)'. 

(b) crop yield promotion (e.g. hed rowsin crops or itguirnous tre:
 
to increase nutrient and monrose 
status of sois and Adr 
 ,.s,
tied problems by mulching)
 

(c)Potty land quitabiiy ca33ificit ion (e.g7 $MAll W0Qdiot.% Or
 
clusters of trees on 
sites 	unfit for croppingalike tenr-Wl;d 
sites 	or;hallow'soil with 'rock outcrops)
 

(d) closing fodder gap& for l,[neatock (e.g. .Msture en ch.ent by
..

fodder trees)
 

demarcation and protection Againd 
planting, live fences) 

W n 	 t intrusione . boderr • 

o 
 Arraneent of' the chotecnmulttpurpose trees na . the 
identified locations in the system(e.X 
single, Inhedgei, in ros, ,
In clutorA). The choice for either of 
these rrangeeft i daterr.in. by the following criteria; 
(a) relevance of tree/crop interface (pos-itive or negative) ,i 

(b) required impact (e.g. only rown of trees- can form %n effective *7

wind break; maximum shading And friing effect' achieved by
individual tree with large crowns on hos compou'd 

(c) need for early protection of multipurpose tresait browing "
 
mAy Call f'or a block desigin or trees~ In tho 'Ms4ture rather
than. for ,ndlvidual trees 	 nore diffiuelt to protect... 

C) 
 . . :. : ,:7 
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...;'
;'eh other), favoorabl cl"t an 

togther with o'0ther od eenas
lieba~,pauso th'ersocpth 

a]~so ride h iottQJ orarrangemente'-C 

soil codton a ls lo 

iecffeo eadauu-3
 
sam piece of land in"a'...... 

xaxpl~fbt;treps nf todcen 

fuel and soil fertilty restoration may be g n .ro in A tarsucmesfully 


+,+and bush fallow, provided *,r +otation +is+ not toO short
+ 

:.. (shifting cu ti a 


2.4 -eThe P_ 
Thogethr noth
alsprmt a np 

ion) 


o 

e of
nt 

; : "' .. 

if r'ges tme and fru'+s 
yptrenni:,"it pracotie or a n
in trwe, to exmpe tre 


+ +' '
 
';"';
 

a....s ....
odr 

khdahrub, is to opt imzeIecologicallyt sound and s f inprotucta •ainvd 

of the system .
 

l
 
Mnaghme t of multipurpose treesocfn benranpracticei bulittiy Inutwo .
 

0 rdgmn In the system 
- horizontal spacing 

o 

- vertical spacing 

sequential in time 
?iintpulietion of Individual 
C+ustcri. of trees, amin' 

(see chapter 2.3) 

trees, single or multiple lines and 
at (see Fig. 2)
 

- inrreasing the production from these tree. .
 
- increasing the erfectiveness of-their services to the system
 
' minimizing negat'ive tree-crop Intorfsce 
 ..
 

- ,mximising positive tree-crop intrface-


There a re imple examples for maniement practiceswlilch are In use to 
Increat or to fullyjutiltze the production capAdty of troes. Cu ressus 
Juxitan1cA, Ca) cxam'pf'e, La intensely lopp-ed in soie ;*rti . f " 

-iaT=- nrstaoed ruoiwood. In this operation the photosynhetic area 14 
draUtically re+uced, which reolti -Inthe repro 
 tion or shoots/bnchcs
from dormant buds. this ..IloW. a rotational cutting of.tuolr o [rom thc
 

slime tlee.1 ' 

mentions Calikanra 

species in the high ra~~=4esof. Inones .A. MAnagcd On An Annual 
LcOPPICtng re#JtM4 it ha.%yieldcd about: 20 tons or air-dry rue1votI per
year/ha, thereby not only provl:i|ng quick returns to farmers, but also 
contributing to solving the often prevailing-fuelvod shortage at 

(310) Cpdnshaw cAlatyu s a vlgortously coppicIng+ 

an
 
impressive scale. 

tlardini' for fuel (e.g. Jacarandanalmosifolia) and for fiodder (e.g.
AcaciA tortil-Is, A. . iinitesa TEgii:4d tACa etc.) Constitutes 
another example.
 

.... - --.. - ..*.
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. JhIncreasing the'denity
o p rotective and/or de
tY"ngmaY serve, as an extample 
marcting hedgb by regularfor enfwnc Ing servic~emultipurpoie treen, efficitncy of:A slilar example,is the 'sem-Annualpoliardinof'Eyhrinct 'qe IrlianA over coff'ee in small-scale farms oqi sub-.optimal
sirt Loos't3ji to control shading 
 4).
 

Treecrop lterface isi 
a ke tope In 
a t ro ty.and hcreforeal o
subject to tre m ,nageeronp,n tcon rdea.
reu.esh n o rn r.ngof adjacent, light-duanding crops IN An exampletherneative tree-crop interface may be reduced. 
of hov, 

Another one is
proot prunng along heIesItnd 
h ltere, g to remove competition for w.!terand nutrients between trees and vropm.
 

Kinagement-of trees may also nerve 
 as a toot to enohance a potiitive.
tree-crop interface. Ifedgerown
increame In cropland. pltanted to maintain orfertility, are kept low to fulf'illproduction without their function 3r( lciif-ftuichdeveloping
in nutrient and water 

into .%serious competitor J'1i space and
take-up.
 

The 
latter highlightm the often previiling overlapping o( wnagrment
effectm morecleurly than the other examples. 
 :Minimiing neg 
 n:tiv
orrects and maximizing pontrive effects of the 
tree-crop lnterfac 
 cAt b"part and pircl of the sameran.ag.me.t Intervi.ntion.
 
multiple effects are 
a,.io achieved in wwny otherWhenever, for example, 

anagement practices.
a 
live fence of Oliricidiaftepium Is trimmed for
Improving Its density, a con.4iderable a 
 t of foT-ae f"or
iid fodder is generated at the nure'.reen ..same time (28). 
 The intended Increase of
the servico erficiency of thiN management practive also incre 
 .s
productions. the 

|)r~dtc t J0 .
 T 

jL. 
::: ' 
 "- " =:.'I
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3. LIMITAT[ONS AND PROHLENS IN THE USE OF MIIJ 4TIFURPO5I TRfTS AN~D SHJRUW1 

Besides opportunitlis and many potentialuses and benefits there are 
alsolimlttionn and problems in the u~&or siltipurpose tre.% and 

:ihrubs tanagement. qualateition in order notInland They require 
to discredit potentially useful specit and to negatively balan*ce this 
eftfiWce in the system due to oversight of certain restrictions. 
In one 'wy or the other most of these limitations ard. restrictions Aare
 
associated wha low level of knowledge a manaementt-__e__:.
 

S3.1 Present State of Knowledge
 

'With a long list of' major qujestions to be atiked %i .0ddresitng th. rola
 
of'multi purpose trees and shrubs inagroforrstry 3systwms, P. Iluxle) (I$0. .
i 
highlights the complexity of technical, r.mnageriiI and socio-economic 
Implicatious of their use. At present there are f.3r more questions than 
answers. .. 

Past ,iternst+and research has focused not only on A ite rAngt. of tr..+
 
species of economic value in terms of timber producton but his also.
 
restricted relevant efforts to A few biological tree chArd~teristics
 
which are of importance to this production aspect. This rather liamted
 
Approach to trees has broadened considerably with the growing-retopitior .
 
of the many other produc ion atnd service potentials -'So far noxietcd
of trees and shrubs relevant to agroforestry.
 

However, the extended interest In new aspects of trees And shrlut* t

unfortunately not yet p-ralleled by the respective knowledge about them.
 
a .nThe wide-open Informtiont &p wiltl continue to constitute mjor t.+-,:

in their benericial use until It is closed or at least considerably
 
narrowed,
 

3.1.1 Taxonomy
 

The state of knowledge on taxonomy and problems o nomenclature vary with
 
the species. Whilo in most cases of commerckil timber ipocies this does
 
not constitute a problem any more, it sra sm~ttcr of eoncern with Wny
 
others, particularly with the vast number of potential multlpurpos 
truts and shrubs. Even with some of thosse which h.ve been subject to 
more Intensive research because of their obvious Multiple Yalue, taxw i .oly 
and nomenclature rewains a problem. ihrley (7), Little (Z4) andAija (2)
 
mention legumes, in generil, or Proois Species, in partictiar, As
 

r

examples for hybridi:ation betwe- peTrs (See aiso R. Leakey an ' 

F. ast,(23) or phenotypic simIlaritlei among species or both 4 1 typi c icaudses frtdifficulties Inclassification and nomenctiturv,.. 

. 

The history or taxonomy of Prosopls, as described by Wurkhart (6),

going as far back as 200 years, may be an exception~l cas;- it Lr 'cates, 

however, the problems which still lic ahead in properly -lasslfying 
multipiirpose tree'tnd shrub genera to facilitate their appropriate a -I 
specle.-speciri- Use In agroforestry systems. Although the roiead to A 
reliable classiflcati n of genera may he considerably shoirtened h)ohcern 
methods of analysing phenological, mor ,ologicaL and other VAriatiOns' 
(e.g. chemo taxonomy), the large number or multipurpose tree sp"ies to be 
assessed and evaluated 0 still a major problem. 



3.1.2 Pieovenaiict and envrornmgi adaptability 

Without going into too any 4etails within the framesiork of this paper,
special problems related to ihe 'required multiple outputs of multipurpose

trees have to be mentioned, Provenance trials aimed it the selctiiost.of 
the most suitable popitlation/provenance of one spec %ifor a given site
(soil.-*, cli tnte, 
 altitude) hecome much-more complex',if, beyond maxims- r
 

survival, growth performance and optimizing biomass production, other
 
tree attributes, like palatability of 
leaves and pods or capabilities to
providec4wvenoin honsered 
 :aatns ca-varyinC
environmental. and Socio-ecenomic background. This requires sets 
ofr
int'ortuitiou to be acquired from research different *nd more complex Tthan (,
1oventional provenance research (bee 
iso Huxley (19)). 

3.1-3 Phenology and morlhology
 

In te use of multIpurpose trees phenologiacl 
hvhav iour is often of deisive
impo anc. High nutritious value of leat fodder of 
trees is of
considerably reduced practical value ifa decAduous tree shades its leavesIn the latter part of the dry season when compensatory leaf fodder is wt
needed for livestock. 
 To some extent this also Applies to seasonal
variatio,, in the chemical composition or leaves of fodder trees as
substantiated for some fodder species like Grewi4 optiva, fuhiniA 
 ivrt.,

Rnbinia psoudoacacia anti others in India 
(211.

A-sHutlely points out (20), phenophae.- In relation to environmental(seaso,, l) changos are recognl-e trees shrubs ineasy 1'o for and their o,.A
inligonous area. onBased these records the assessment of thecomplenentary value sucho tree species in production sy ,tvs Is
comp~'voly, easy. However, in th1 6430e Of $pecto% ortriee high potentijalmtuitiple use, but of different provenanCe, the question of phonoloji,.dl
 
Jdaptability to different biophysica.l 
conditions immediately Arises. The
tranusfer of Multipurpose t'ees/shrubs rrom one eco-son. to another' require
either knowied~e on these aspects orsmall provenance trials. The de|ireduse of a tree or shrub which is related to a certain phenoloKicalbt'haviour will not be .ehieved if this s not taken Into consideration.
 

00h,,t h been onvs mentioned ?hc sequence'of shadin of leaves does also refer
to oth'r phonological fetures- in relation to uses of 
trees (e.g. tine of
 
f'lowiring versu.4 bee-fe-." 
 oe).
 

The most out.4tanding difference ,between trees and shru6bs on the one hand andcrop.4 and gras.es on the other hand is the usually much treater stiie of
the former. The superior height, 
 the more or less spreading crou and
the obviously different plant-space occupatior, relationship of trees

compared to 

as 
crops and grasse.v raise questions with retard to the eceooesic use of space by trees. 
 This implies the need for finding answers, to thequestion whether higher sluice occupancy of trees Is batanced by the addedvalue of their products plus their beneficiAl services. In this respect
inherited tree characteristis,3 such as multistem , Versus single-stems,


ability to self-prune, and size and density of crowns, Kain importance.Similar consideration.s..aso atpply to sub-surface characteristkcs of plants..ompared to grasses, and4,rops .nd treem shrubs usuAlly have a aich lWrgerroot System to support thee bigAer overall structure otb in !tati al s. .well as In nutritional supply terms. 

I' • " '? 

. . ., .I 

http:phonoloji,.dl
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3-1-4 Tree-crop interface
 

The Predominant problem III tixing multipurpose trees andand grasses is the compatibility of such differently shaped 
4hrubs with :rvpb

and struigroups of plants. r.As indicated in the previoua 
ureJ 

sub-chaptr, pherological
behaviour and morphological chara istics of trees ixarehih yinfluentlal 
in tree-crop interface. A hote rng oeor
these characeritrlcy
and blo-physical factors, such as time ofr a drop, sie and depth of' theroottsystom,-rad 14in-roierlt-rp -wn ~ transpiration, degree of !shade tolerance of crops etc. ,are instruxwntatin dotermining the either competitive or supplenry'interac-on betwrentrees/shrubs and crops/graxses. 

Von Maydoll (27) reports significantly httter crop yields under kAci.4
albida In the Sahel,, a3 obtained
plOts. millet yiel s 
from ushaded but otherwise comP.-F--1timres higher than those obtained on areas
not covered by A. albida are reported to be regularly achieved in 
some
Saheljan countries (3S).

Acacia alblda 
Vith the added benefit of various products from(Ieif. And pod- fodder, fuel/, thix example of a positivetree-crop interface is mainly attributed to the non-competive le iiorcompetitive species-specific deep rooting pattern of this-pectle.nutrents taken up from Tesoil 
layers which Are unreachable for crops And oost
grasses, are partlyrmad, available to the topsoil, and thus to nit-rootinscrops, in a recycling process. through the .laf drop. lkloever. rootsystem obviouily do tot always follow a speces-speciticdeveo, 
nt
ptttern, which would 41low certain predictions to be expected of 
tree.crop
it'erface retctlons. While 
von Xaydell


Juliflora in the Sahel 
states that roots of Proxopisreach as deep a- 35 m (27), PraJapatil t .11.iaivcFund that 4 major concentration of roots of the same sp-cIes in Acultivated field occurred 
it 0-20 ci depth, stretching As far as 45 a.Sorghum yields were negligible up to 5 m distaee from the Prosopii hedgeand at 1-18 M .IStange only 7%of the yield in unafected 4reai'was obtained. 

,,The above--mentioncd exampled are a practical demonstration of the principlesoi'rrse'/Orce sharing in the horizontal and indescribed by Canjel (S). 
the vertical dimension as'These principles outline how areas of interracesvary with the number of different types of crops and with their Arrdngeaent.
The, priicipt, of renourve sharing and the practicalexamplesclearly Jemonstrav that inview togetherof the winy varia4bleti, such '1s differentplant type. , soil c.onditions, dt1imatiC fActors, topography. orography etc..considerably more knowledge, about the resource-shrirn4 plant o pone-tisstill has to be accumulAtedii and much research -till has' to he done. 

3.1.5 Negtiveinter tionui 

Desides positive as well as negative trec-c.op interface potenttal., theintroduction and/or maintenance ofproduction Iystemws 
muit ipurpose trees/shrubs in agrictulturAlcan cause other unwanuted side effects. One of the oftenquoted problems i4 the too


particularly favOurAble 
successfu'l adptatLio~l of evotic species to
environment,4. Blirley (7) xives As typical examploN


Robiniot .peudoacitci and Allanthusaltssima,
Peiterrane'an, which, in tbe easternI ower early and profusely anregederate 411U'ndintly.thus spreading quickly and itmnentro ibly Into fields and pasrure lsherv
they adversely interfere wtthcrop and rpsture produeton. S4nkhl
refers to Prosopts ul!flora as being noxious 
(14)

in parts of India. There itis sidh to 1showla in itivother plants. T effect on the germination And 4trowth ofOunttia and Lintana are two *ore wvll-known examples forintolerant invaisiveness. 

http:trec-c.op
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Although much of this problemi can be intercepted by management intcventions,it still constitutes a burden to land users, at least in terms of 
required extra labour Input, 

The mixture of trees and shrubs with crops and pasture, usually referred io
as 'n important a'nd positive contribution to the restoratlon or
iw~intcnancc of ecological balance itnd :stability, may in some cases turn~out to he adisadvantage to farmers.* Trees and shrUbv as individuals 
or-more so :in. lines or clusters, introducedt into agricultural production 
an increased population of birds abd small mamals. This may bedesirable from a purely ecological point of view, but can quickly developinto a threat to crops and, .Les.ignificantly, to paoture. 'As a' resultincreased protective aesurijs are required which way' involve addLtioi-almaterial and labour inputs by the foirmer, 
 In some p4rts of Afrlca ranchersand farmers are said to claim that Low-branching trees and shrubs'encour Aethe development of the Te-tsefly.
 

The above-mentioned adverse side-effects of multipurpose trees an-
 shrubs
requir'e managemont interventions of various kinds. Theie have to beeconomically balanced with the beneficial erfects or trees and shrubs.Depending on the scale of adverse effects and on 
the IMplicCtions derived:
therefrom, they may advance to Important manAgement consideration% In
land use in general and agrorore.wtry in p4rticular. 

3.1.6 Germplasm: Availability, xploration and rtprodue:tion 

With few exceptions, such as Loucaena eueoccphaa rs2. M ,Laltiand-ra 3p. Acaciia Albida. and-0thers~hieC exploration of multip$rpoxes- -nhFrubsTitn ear y Stae.* in view of the many xpeciewhich hAve receivI attention for their multiple us*%, as indicated by the many listN of multipurpose trees already mentioned, prioritizing the mostuw.efu! specie.s appears to be necessary to utili:e limited resources in thebest po.ible way. In spite of the danger of leaving out lesser knoun,but potentially valuable species, this need for prioritization.Isindispensabl . However, a universal prloritization seem les-s aeanin (ulas the, freqjuent'y of occurrence of certain species, and thus their use,closely related to mtJor enfironmental characteristlic,. Therefore it. 
I.%

i to be more appropriate to develop different priority lists 
seems 


for the
major ecological zones. Attempts to set adequate criteria for thIS
prioritization and to maintain records on the status And progress inexploratLon, evaluation and conservAtion of promisinr multipurpose treemhave been made by the FAO Panel of tLxperty on Yorest Gene Resources(11) by Lymann ind tirewbaker (26) and Yon Carlovits (9). 

The' problem, cman,,ting from this situation of low level or knowledge reinatroiu. T,he enctic qpAlity of seeds being used is often unknownatid untested. The suddrn increase in the demind for multipurpole trresi nor imatched by an adequonte supply. This retults An illegal AndInadequate tinde Acro.,. countries ,nd continentas without regard to properdocumentairion of provenance an4 to phytoxsanitary crrtiftcation. rererence to known plantation ,4epciei. such 
lit ,h 

s E cAAldulenSIA'J. Turnbull (37) provides eamples of the magni ute of di-fterence,.nproves.,nce, which, if not observed, can result in yield.s far helov thepotential of a species. He further points out that poor germp.^m qualitywhich fails to perform well car do conniderable harm beyond economic. 

http:prioritization.Is


considerations. High mortaity rates 0r low prodtiction may discredit 
species used in agrot'orestry in spite or their high potential. 

At. present no world-wide list of ;oed supplirs for mulipurpose tree/shrk 
spocdeN exists. Apart from some reliable aced sources, like the CSIRO 
T'ree Soed Centre, CATI1 t Seod Bank, DANIDA Tree Seed CewreL.ntin-Am.icane 
Commonwelath Forestry Inatitute andsome othors, the olection, colcctio 

and use of:seedsol local.:muI trur..30 tree s.pecis n appears to be 
V,'1Ui"TvotdoixfothThI- 'th shoc g-otl inc-a e bovc.--

Resides tao critical and so rar unresolved constralnts in aed %upplies 
Irom reliable sources, there is another conception,,prciilem. This is . ' 

roelated to the multiple uses of trees. SelectLon aod improveme-nt or 
multipurpose tree germplasm has to be preceded by an assessment of the 

various uses in such soclo-economic terw as reftected, for examplest by 

regional preferences of certain irecies and uses, by the adaptability to 
r ertain uses and by marketing opportunities for certain treeo-baaed products 
These considerationb have further to be weighed atainst the potential 

performance of multipurpose tree/shrub specie atid their variou% proveanee-, 
for each site (7). 

3. 2 hltipurpose Tree Haa.agement 

* 	 Tree munagemcnt in agroforestry is not only to be seen as an opportunity 
to enhance productivity of individual treci and Of tha whole system, but 

ailo 1s an Intervention which implies 4 number of probtemit snd cotkaiits.N. 
These are to he expected to occur in ma~ny way.%. some of which are briefly 
outiinvd hcreunder.
 

3.2.1 G'eneral maniagement problems 

It is obvious that a higher degree or diversification or prouction throuth 
an Increased number of components In a system inevitably leads to hlher 
mnlagoment requirenents. If trees and shrubs are added to the syatte, 
the resulting difference In the production tcchn.que, the growIns pAttern 
and the length of:rotatlon betwven trees and crops Immedlately become 
important amnagement ,c ,sIdera tiona. The balancing of compo nents in 
number and kind of arranement, aimc at specQfie pre-deterotneid economic 
and/or ecological effects, requires additional knowledge and understandlng 
of" basic biological processes as Well as manageMent skills. 

rho oxr-,,nt to which additional labour Input arc required wili depcnd on the 
followinz factors: 

o intensity of' tre.* mwiti~piilatIin 

o frequency of tree manipUlAtiOn and "harvest inig %,-r.0of s 
krVf inaaquick rotAtion s,heme orin hith prwitnx
xtick-fuidwood 


0 totol nulmbor or treers,. nod oa l mixed #rranKement 



in managemnent inits., b' enough for mcanztoitrepatcual

the 
cropland,r.>: slow oin * 4 may dow n n tedbyfcarm*. .vKmachinery. 

ey t3.d.2
Prot ection of trees andros
 
';:: :'
reasonsurah 
 operdderons con ucconstbyufer.one orthe major re atonfor lo"survoly,.-ares o t ltipurpose tre.
Inproduced into pasture AndcropIand is d.A.itin earlyo browsin$ by
livestock and gae' Mh4 threat is further a~ravated when: rteii are 
pI4aned, h4igh,. pub ec nich ha eh deveOure - rot prducin -cut, am carry fodder elsewhere in agricultural productnv units.v or orous
 
reasons 
these fodder trees constitute A articuar attraction for ll
r'rec-srazing livurstotA inr
J for game, i
 
Improved b.ioop for a
ame, already mentioned un $r mLa.y.tri..rc
considerable efforts,nvour and toother inputi protet the'trees in their
carly 3tage during which browsing often results Jn totahl loss. 

It appears that little attention has so far been paid to thi cruciAlprobl"r in ugrol'orestry. In fore'stry plantations. cxpo~ed to
 
brsIng,hi hinput teehnologies have been developo.d for protecetion.
Mfass appli,:ation of chemIcad reptillinlon rc'ncing haveor beens used with 
vAkying success. However, what may b econlaically justified in p-,tAtonsas part or the establishment coits isnot ritcealarily acceptable to a

smallscalefarmr who a
plants coinpirNtively small nuab:er of tree-s andwho iti ften threatened by cash problemi. Low-input devices, likepLpif.iithorny'shrobs on newly planted scocdln;. aay be a solution where thorny

shrub,%are available and cand be usrd in th ea wb,y tlhout 
 ."-olo.xIeAldoramt.In oCishr caes the urgent need for simple and cheAP protectionoritoid 

A similar problem may occur when fruita And nut, as cash 
 or 3uhristence
 crops from oh to ttAg are r birdx,uspoded.ituirrclor monlerys. e ttrtolby shooting or trapping aay he the only w;ay to 'avoidmor lossex. 

3.2.31 farvecstIin of muitiur lose true productsi 

,The difteret hanbits of treCs anid shrubs as compared to crops, the hgh.d.
and the level of some harvesting tnd tree &%noement OperiAtioni

collection oirruts, nuts, fr'a saAtm food younr sprou" and
leaves ni vegetabc oi.r fodder, arid polanring, high pruiln, oporltiops

etc.) require techniques ant possibly tools, r,nt 
 %Ivys known or Available
 
to farmers. Alhough farmers Are used to cutting fuwooelurd, to operat"n"
suitablo tools andalso to collecting wild (ruint, etc.. f the
r toere, many ' dboemeatioed.opem tions noed,,e[A 
skil uII, I h& I urv. t,-o hh
optimum yeld-Uaio, irput rtos and i ecret. from ymu ctd-orientel 
tree dmnipulation. For examnple can cut Ina coppici arnd rru vfte npol inrprovidres for fster, re-prouting andtitfor more shoots As copoAred to cruleremnoval or stom3 leaving the cambiunu and the dormont bodit tiAmAged. Inharvesting fruits and nuts it long-handI pluece r-t be As useful interms of re~duced labour requirements As aksimple tree pruner used

obtin uelvood from 
tval..dmenionw1 troo pruningt or to reoduce Ohadeiuterrcring with the Arowth or adjacent crops. 

Other tree maniputil on associated with the enhancement of productivity ofintroduced multipurpeose trees. like graftring; and budiding or rrusit-trcee~oi- Ceratonia 4eliijut rcr pod prodiuction, itre often nlot Coamonly knowoe 

Sv t ,• ... 
. 
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The aove-mvntioned exampleb maty 'Perve, to demoharr-Ate the view Ohat the
additional management nprobms3linked to the intrOuction ol 

oleca
a podctieony'e~oeromeifknowledge, skl 
dndprctce
are introduced along with the trees. 

3.2.4 Adaptkibittyjj P~arkv~ting of tr-eiAld products 

While the adpaiiyo mliops ree spc.ies to evIr&mv nt her
thaudn their Lrcala oes is basd o bio o and irte Ilen genet 

peope 'isoften gohvmed bye pbychological, an l ciohropoliv" a " 
economic ractor. -1 4r- hO 

Prosois Pods are highly valuedas n In many areas offood resource
Cent ant South America and have oftei acqtrd the s .tatusof staple

food, at lea.st in eop of low.supplies of other food resources (3:However, outside thtse regions of natural distribution thi p importantpotential of Pro~iopis has hardly been adapted ;Anywhere.
 

Aoithcr
ex ample is the rise of the bark of ......rk.nMo Comonl yused InWest Africa and the Shhl for a wilde range ofirFuts (27), Itspotential appears to have been neglected Inmost parts of Fast A.ric., 

Sometimes tire reason for thij under- or non-utilization of such pocntialmay be i ack of knowledge. Inlargepat tr cof Kat Afilca the use of theInscticidaL properties : forof Azad"racht, indica ti preventioni orweevil infestation of stored gi eisou ttto breommonly known, whileit I., extowilvely rcsearched and usr4 In India '(.15) and Isalno mentioned by
vor raydel (25) to be applied in t Sahel (7). 
Psy'chologically motivated reluctance to accipt' suomthing, ipartiularly foodproducts, which people .are riot familiar- with And for which preparationmethods are not known, may he -Another rvason. 

Oftvn, however, the availbability vr alternAtiv, resources excplains the
low levelCo acceptan*e of new produhts from reeso T wd.-.pre.d
be lllchy of' Ssil in East Africaand the Aie with which fibre for .large v4kriety of Froditional uses cAn tN obtained fromit obiouslyaccountn for- the Lack of interest In the bark or AdAnsonl&dg~tAta* 

fin ooier c-ies, ror v'xamplc the above-mentioned rood resource aluia Pri~ipod ,, the undcr-utiliizat ion or such potentiAts often CAn hrdly hoilfforded in view of' increamIng food resource doricien.it In many developinK
count rA s. 

r'lierefort- the promotion of the coniumjfllon ,and the deveiopmen or arkotingstrategies for products in current and future demand andf newlyintroduced f rot indigenous an voll aIs from exotic multipurpoic tret". cJ41be its much it -management problem as the wwinagement vr- these trees Itself. 

• . ". . / i :; ? 

/ .' ... '''!"- " : - : ' ,2' ' ,, ' :::,{ ;i :"' :*.,,'. :, 
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PA44T 	I1I 

4. TrHI NEUD FOR A MULTIPURPOSE TRUI DATA BAE 

4.1 	 General
 

11C vast. Potentials of multipurpose-, tree 
 and itrubs can only be exploited
to the maximum economic and ecologic benefit in land use if, as any

Aspets of tr4.,esshrmbs as possiible are 
explored and understood.Knowledg~e 1ialso the ke t th-their'7~lt~odt~t~n ±no ajnd~ anagement~units.
 

information and data are available for a considerable number or
multipurpose tree speies and 4,rertln aspectm of using theihave beencovered at varying levels of practical experience Snd research. LHowever,

much of 
 11 rnas stlY, escaped the attention of those who in ont wa~yor
the other are conce"Led with agroforestry and the 
use m purpse trees
and shrubs. Valuable information has 
elther not been publiohd or the
relevant publication. have not yet found the dissemimtion level hlcbthey 	require to be translated into action. For various reasonx invaluablesources of knowledge, often accumulated by farmer, and local people oyergenerations as well as by field workers, have hot been suficiently tapped.
 

A number of ir st.itutLoun, organizations :and individuals have 
 alre.Ady tomconsiderable work in collecting and 	 CVvAluating relevant itrformition omultipurpose trees and -ihrubs. Their incorporation into; ny disevlinAt lon
scheme of information and data is indispensable 
J"4 of high value. However,the work already done has often been dircted to selected N .cvp1 01,id.
.anl/ur has bern concentrated on spicif ic uses. 
 In addition the collection
of infornmtion has sometimes been liited to certain regions.
 

in view of the 4,bove.. ed state of arrair4 there are ;t numb.r ofrood
reso,,s for establishing a wortd-wide computerized mkLitiprpose Ca4 
 , < mdata buzae, a. sumu'erlsed hereunder: 

o 	 Thi, immense but often itill under-%utill:d potentialA Of trr-a% a d :
Ahruhs urgently require organized u,%-oricnte-d datA collectionstorage, interpretation tnd evaluation, Anti the diesealnnation of thesedata 	 in adigestable form. 

o ddressing trAe-sped and mn4AgeMentt.dervsi probless and coflstr ,ss 3 above 
mtsrout-lined under requires not only the .bove-aen.oneddata, but also additional inform tion 	on existinA ngemen, practice 

o 	 The aforementioned (intended) Limits of wmny existing tree data

basem a i well as their strength In regard to detali on 
 certain asp-its,call 	 for their organized linking up with the more wad.iy definedinformation avalhlble from the multipurpose tr e dAtA .t0... 

Figure .3presents .n Implenentation fCOw ch~rt whieh t;.imaries the w.olv process of collection, computer storage, eva.tuation, rttriev.d And
of the diemination of multipurpose trevt data And 
information,,4

described later, 

4. ObJectivos 

The objectiv- of e!.tablish,,g a compiterized multLpurpote tree 	shrui b4data 	bae art closely aisocit~f with the justlricxtion or i, ne:ed.Therefore sowe of the jteewrail o~jcetlves, such as dat.A ColleCtiol 41d ItotaAgeper se, have been mentiodel already lin the previous chapter, 

: j: r 	 ' ........ . . ...: "'" + 	 .. . -+: +++ ++ : + ' 



I.FlVIR 3; 11UF1 OF COLLECTION, STORACK, KVA141ATION ANDPIROC L5 
WT$SEMINATION4 OF Mir DATA AND 1<NIORMAtQN 

Infonrmants of Aiturat and1 
Pro~eva>' I ~[tat' 

MPT DATA 11,16F 

Info-Acpicst shcots 

AlI ii rtl14tedinII PTN 

i~P I IFSaf 



JtherO procdural1 r&.d 	 o~eomitoincbjectlves~ arec 
0rto~ the wdestpos~lble range of iuuti Iurpose t e1a inb 
from all Meog plhc regionsI arid ecologlcal zones, 

a t~oassess their biophysical rangec 
0 	 to establish o3 lble variations of tree/shnab'chaacateristdcT V#ithi

the biopyia r"nge covered by Ind ivtldua,' eesm p!is 

o f d i fe en u s e scin qu n i a i e t r sa n d by thi r e g a p i
 
distr'ibutioni atd scale of apprecition 

0 to faoilitate responses to riuestsw as to which multipurpose trotv/shrubs
species to choose Inorder to meet .4pecific biophysical conditions
and certain economic and ecaooiald requirements ith a m&xIMsAm Uiellhoi,4 of success. 

-
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?EANS MEFIHODSM AND OF OBITAiNING INFORMATION 

In order to acti, v the abovc-mrntonedobjectives it is necessary not onlyto accumulate, screen, store and evaluate already availbl Informationcontained In publication, but also to go back to the original totzrces 
of information and data. The atter api'rodch, requires the cooperation oinformants workIng in the. field., They arc belikely to familiar both with~certain- trec/shrub -spel of-econoailC-ahi e At-d peoplet n 
the specific biophysia conditions in the area they are working in.~ 
ExistIng data base3 on multipurpose trees atid shrubs or on certain aapctsof trees and shrubs are other Imporant supplementary sourceiof information. 

5,1 The '9Multipurpose Tr-ee Data Shzet" 
The kind of trees/shrubs in respect of )ihich information is to be collcd
 
itself suggests focus on uses. HowetP,, as. explained in the previous
chapters, uses which arc not related to the biiophyp 
 l environment of

the trees wihch provides them and are 
not seit in the context' ofapplied manag~ement practices they 'are exposed to make their own
 
asiessment less meaningful.
 

The magnitude of' infoi-&W!n nnd data required to ik'rve At 4 t qtiivnheevaluation of mu tipurpos"e'es/sjrubs in their problem-.addres~ing

capacity constitutes a basic donign conatra~intL. In principle it Isa afeC
to say chat there is almost no limit.tothe number ofquctiona to which
 
answers would not be usefu. in e.xhaistively Asessing uIltiporpoe 
 .
 
trres. There Is, however, a to.the.i..degree of prep.r.4ni of ..Informants to coopor kte aid to the time they can be rxpectd to devote ' 
to this. Furthermore certain questiona require a certain proftssional,
background. Praxis.-or lented .questions, ilke applied managefent prA& -. ,:
for ecxmpte, are likely to be answered those5est by who are workingIn
the field. 
 Others should be directed 
to taxonomists or plant physiologists

if optimum results arc to be received..
 

C. Hackett (16, 17) has proposed standardizedsetts of ore modules, e.g.

general botany, uses chcie lLt, location and clixate, etc., each one

dealing with certain aspects at a rather high level of detail, The core
modules-are 
divided into those which address .actual components and oth:rla

which elaborate on 
interpretive components i(e.g. enviroriwotal relatlon1hip:
terrain, soils). Supplemenu~ry modules are also suggested ihich provide
additional specialized intormhtlon (e.g. uses as humn food). 

This intriguing idea"allows for independent d~ta coLlection and Inter
pretation of certain aspects itswell as for combining, these inforwtion
blocks In any way useful to describe a plant (tree) with a iew to fulfilling
certain requrements (e.g. Introduction of multipurpose trvl\l 
into 
agro for,stry 'systtims) 

This system, as sug.ested by Hackettind as imlemented In exeplAry draft 
form by Wickens and Hackett (39). also i&ddr-ssest the above-ncntohcil 
problem of required number of Iurstions Ycrnru% time input and levcl of 
competenceo f informants to be expected. 

. ... . " ," . - .... . . : ' : "" ' " , " '"
: : .-. !.... " :" . ' """"i.'.. ! 
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Blybreaking down the
specific total number 01' questions into several'sets ofkinds of information (e.g. taxonomy, botany or ubes 	only) noionly 	can the 1 vel of detail be increased, but albo the appropriateand most competent informants for each set be identified and approached.~ 
This 	method has been adopted by many Institutions and individuaJs Insearch of detailed information for various purposes. FxaspJes areJ. iurley 4s"Questionnaire oin ipurposeTree O,rmplasim 
 (Appendix-4),
CATIE's-ractcristicas do Especies Arbor'j'' (Appendix'5)vo Haydell's datkshoet on 


and'

fueiwood ("ErhebungAbogen Breghbi
zo")


(Appendix 6).
 

C. Hackett's urgestions ror standardliin information collction In order.to achieve compatability of data bases and his attempts to 
secure
comprehen.iveness of results are futl recogniied"and Accepted as a necesSry
long-term objective. fowvver, It has to 
be. realized that 	In order to meetthese objectives a Ld network has to be 'established, substantial timeinputs are required, and consensus has to be reached Among those who ded
with data bases.	 :
 

Considering the importance of multipurpose trees 
in agrororestry and i
view of the fact thiat aXroforestry has already becowe 	
"
 

part 	ofr developent
project planning and implementation in'integrated land use, Immediate
initlative, -<
are indispensble to accumulate 0st 	needed itiformation on
multipurpose trees/1hrubs as vital 	components in agroforestry.considerations are Ieflected in the design o( 	
Thesqe' 

the "Multipurpose TreeSheet" 	 ta,(see 	Appendix ij'and in the selection and composit ion o 
qurs o
posed to informants. The collection of the most Wital field datA
escena hA to
the first step V g..raduallybuildin..up an Increasing levelknowledge. 
lfo 

r appree, tion of the Understandablc unpopulArity of questilonniresaMong recipients.iAll efforts were made to design the"aW purpo-
Sheet" In ts user-friendly 	 Tree V ta a form as possible. In An attempt to achle e
this, the following step. were 	 takon: ,"
 
o 	 the dati sheet is designed in a logic ll, order of inforsmation rcquir-d.Sufficient explanatory notes are provioeeOn hol to fill In thedata 	Sheet,%; 

o 	 expIanations on tho objectives nnd the benefits derivd from the
eercise are provided in a 
 brief letter Accompanying the dahta 
 .sht"ts;
 
o 	 the nember of quentioni is liptitedthebnesary 	 tojie	 the minimum necessary to Achieveto achieve 
o 	 the Language used is that with which ind yiduail informants are likely
to be fiami\ia(r (eniglinh, French And Spanish); 

ques tions
p re asked only on 
topics withwhich the Informant can be
expected to be familiar (site-specific) and which do not requiretime-consumlng search for data; 
o whenever possible a '1tck-1n.kpproprlat-bx" device Is used, rmther
than 	demanding detuiled Anawers to 
lengthy questions in writing;
 
o 	 as in aid to the informtnt An example of A fliled-in dAta sheet isprovided. 
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5.1.1 Informattion included restrictions
 

The need for Nite-specificiy i assessingthe range of multipurpose trees
 
requires a direct appoach of inforiantul'n the field. ,Iusing dakta
 
sheets/questionnairesafor this purpose the necesslty to avuid overstraining
 
the Informants' willingness to cooperat.e is obvious. Returns of
 
completed multipurpose tree data oheets at any reabsnabdte rate can only
 
be expected ifthis basic rule Is observed. This requires considera Lions
 

For obvious reasons~uses of multipurpose trees/3hrubs are the core,
 
part of the data sheet.
 

Appendices I 3 show the vast number of potiwntial uses of trebs and 
,. shrubs. The,incorporation of a1l of them alone would fill pagesof 

any questionnaire; since however, no individual tree species is likely 
to provide all possible Uses a design-method has been adapted which 
summarizes the most '\ommonlyknown ones under the headings V*ood", 
"Fodder", "ood", "Otier Product," and "Service Uses" and which allows 
for stating "Others" which may bo relevant for certain species In any 
given region or location. 

. certain degree of elaboration on the various uses is allowed for by
 
requesting quantitative tirures (yields), months of harvesting, and a
 
ranking of Importance of the uses listed.
 

Other sets of Information relevant to the time of harvestAng tree crops,
 
to the level of yields and co aspects influenced An tema of obtaining
 
benefits are requested under the heading "Phenological behaviour*,
 
.Morphological Characteristics", "Applied Reproduction", "Applied Tree
 
Management" and "Other Characteristics". Chapter 7.2 will discuss their
 
relevance to data evAlU.tion in more detailr 

lesides such ke"1nformation as spec.ies name, faally, and vernacular
 
name as well as J -rtion and growing site, seed sources are regarded
 
as an important piece of information.
 

Much emphasis Is given to the "info reliability". The extent to which
 
Information received is oxtrapolablo And to which extent it is fit far
 
disseminatlon will depend on the result of this test applied to each
 
question.,
 

The necossary limitation in the number of questions incorporated in the data
 
sheet results in some information gaps. The almost complete neglect
 
of general botany, save for a-few phenological and norphologitcal data
 
requested, may be considered .a.4 a mAjor shortconi the design
Irn of the
 
data sheet. 'lowever, given the need to bernstreictlvwi for reasons mentioned
 
before, this omission is regarded justiflable considerhtg that for moxt
 
sp"iose sufficient retevont information is available in the large number "
 
of Standard books on botanical features of trees and shrubs. ., 

Although it is more a matter to be dealt with in chpater 7.2 (Data
 
Evaluation), 'it is mentioned for the sake of completeness, thAt direct
 
questions are neither asked 'on tree-crop interfaces nor on socio-econoatic
 
aspects (e.g. number of beneficiaries of certain tree products). The main
 
reason again Is the complexity of such topics and their retlection in
 
a great number of necessary questions vis-a-vis the Acceptable accomodation 



rate for questions in data Ihlets. Furthermorethat at the present staige it has to be consldered.iof multipurpose tree developent the level of
knowledge,onthese aspects I
...
 still ow and answers to_respectivequestions are:not likely to be received in any appreciable number.
 
51.2 The use of the "muttipurpoie tree (MFT?'data heet" , 

The emphsis gjivn-to sal -..qpci2cl data -col etio. iv d t
'I-MPTI limltttjons have h Data Sheet, its purpose,been discussed in its deiign and ithtireprevious chapters 

The ways In which the "MPT Data Sheet" Is Aeng used0 are the foltoVin&:~ling in large numbers to po t e n t ia l 
cooperatitin; informnts requeing.. their 

o screening, collatlng and condensing available (publihed informatig
and data by using 

o 
the Data Sheet format;fLlling regional information gaps by emp oykn 
 junior cO.%uttans toCollect relevant information based on 
the DatA Sheet format.
 

As a result of these complement-ry unes 
of the MP? DatA Sheet, the toUo.iInwil11 bi,achieved-. 
o coverage or .3 targe number of multLpurpome tree!/shrub-.peci . .o coverage of all major"4 cologcal zones throuxhout the trupica andsub-tropics; 

o 
 obtz&Inng infomtlon andSpe.PiCes (gauging data from yArious reglons fur the sAmvtheir biophysical range aMnpreid of identified uses, the geographic!0of management praCtices etc., ); 
securing cumpatibilityo ror computeri:Ation, 

. . 

).'.2 Thetncorlortioo 
of Other Data Rlsics and information + .

An informaltion 3yste, on multipurpose trees and shrubs,estdblishment AN aimedofICRAF's multipurpose At by the.
tree data b4se, would be Incoplif full use is not .temade or already existing data bases 4nd otherOfspec.idll?ed sourveaInformin~on. The coticejit of site-specific data co1letio,f'ollowed by the use of the mutipurponc dataand supplemented sheets, nceds1 toby that Infor.tion which providem details, 

bo supported
particular yon uses 'nd benefit.%, but also on other aspects-of multipurpose trees. 
 .
and shrubs. . 

following institutlonsThe - the list is by no meAns exhaustiveto provide such - are Able .stipplementary Information: 

o Nitrogen Fixing Tree Association, Vaivwnalo,
- NFTA l l~i, U.S.A.dbil on N-fixing tree species (see Appendik 7) 
Caesar Kiebarg Wildlife Re,;carch Institute, College of A4riculturc,Texais A&I University,.'Kingsvi lie(18.personat computer) on 

Te.xAs, U.S.A. (P. Ftlker)-db 

1100 tree legiue accession
(expected1 to be operattional it,aid.- 1984)
 

L .. . . . .+ ... 
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o USDA Ormplasm Resources Llboritory, BetSVtlle, U. (J!. )uke) . 
db oai > 1000 plant~ species~ or' economic v~alue (particularly aidia 

propertiob) '

0 	 Commonwl~hForestry Institute, Oxford, KnglanJ (Webb, Wo" and Suti 
- db on 125 plantation tree specie% including other uses than timh r 

o 	 university of Arlzopau, RLreu .. ...
Scratwr;L1, 
.... :":(K Holland ) • . . .. . . .. . . . .° : " ' ; ... : " - Computerized bibliographic data base "Arid Vegetation Information 

System - AVIS", description of plants., including trees and shrubs , 
and of uses of arid semiarid lands 

o 	 Food and Agriculture Organization of the United Sation,. Rome -lItaly 
- inforauation on food and fruit trees, on trees and shrubs ji:arid 
and semi.arid region.4, and on medicinal trees 

o 	 Royal tkotanic Gardens, Key, 11,K. (G.W. Vickens et al.)
 
- Survey of Economic I'lant's for the Arid and S'1 rid Tropics
 
(SEPASAT), db on economic plants, exctudinK major agricultural
 
crops
 

International lee Research Association, Gerrardx Cros!%. Bucks, 
SI.9 ONR, England 

information on bee-forage tree a.nd shrub species (no detil 
known yet) 

o 	 [nstitut fuer WeItforstwirtschaft (Institute for World Forestry), 
hundes forschungnanstalt fuer F'orat und Holiwirtschaft (Federal 
Research Centre for Forestry and ;Wood Technology) (5t.J. von Mydelt). 
2050 Hlamburg SO - Fed. Rep. of Germany 

db On tree and .hrub species of the Sahel 

0 	 Dates and 1'alms Research Centre, P.O. 2410, aMhdad, Iraq
 
- db on date palms, possibly other palms (no detadis known yet) .
 

o 	 National Academy of cienees. (N. Vietmeyer). *4shlngton D.C.
 
non-computerized mat.rial on ruelwod species 

o 	 Centre r'echnique rorestler Tropweal (CTFt), ).I LO4 Nogsent-sur-flro. 
*France 

various 	 relevant btbliography data os. experiatnt.imng, otherr. on 
undertake:, ani MPT ;cie-

0 	 Commnweailth Sc Lent fic and Industrial Research OrAKan.atIon 
- CSIRO, Caneirra , A.C.T. Australi .. 

infornation on Australian Acaicia and otherspe,1es (no details 
known yet) 

For reasons of technical its well is forsiat (kind o descriptors) the 
above-mentkoned data banes will not he compatible in most cases with ICRArs. 
multipurpose tree data base. Iowever, subject to reaching an agreestent. 
With the authors of other relevant data bises, the latter will be used
 
In bundlinK-up information packages, thus ,f)ing them more comprehensive
 
,nd more attractive to any usrr. The same applies to non-computerized
 
informution availablo:,t the above-mentioned institutions or elsewhere.
 

* , 
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Be..dextrldata b- eS and otlw 
supplementary sources of Infursation,
ere arc alsoat IA" internal dat
th.. bases or high complementary value. 

Systems Inventory fib1io~raphy - SIM (1:_ Fernan.et) - Osborne database ui on > 100 references on agroforestry systems
-£nclfuding multipurpose trees -

Iodder TreeF Composition i T Ct)mp (p. RobiniuniJ .. "n 
 420 todder trees shrubs spcies
 

a Plant Species vth Anti-Peat Properties '(E. Fernandez)
 
- Osborne database II 
 overing > 200 records species 
 .
(see Appendix 8)
 

In their capacity to cover certain aspects 
of multipurpose tree t, print-outson species for which the Above-mentioned data bases provido iAitedinformation will be incorporated into. information packages onrquest.They will aluo be given due consideratrion In any form of inforicat|ondissemination based on the multipurpose tree data b'se which ii the aubject
of this paper.
 

A direct reading-it of S18111 anM fT COMP into the multipurpowe tree datAbase is not yet possible. This linking-up, however, viii be established
 as soon 4Is ICRAF has the technical facilities for this.
 

There are tvo Imor; LRAF data bases planned on 

o phenoLig y or troplcitl and subtropical trees (P. HIlUX1y) and 

o root development of plants. including trees (P. Ituxicy) 
tO.c.uethese data basei are still at tht piArningstage it viii be possible 
to 
secure their compatibiity with the multipurpose tree data tmst.
 
The CRAF E:nvironmental
be used as Data 1lase for Agroforeatry - tFNVa Complementary 	 (A. Young) *illsource or information on blophyAiral aspectswhenever applicable in relation to inforwation services provided by themultipturpose tree d.ata bas, AFT'(V allows for Cimate and soilthe mul tipurpose trve data sheets to be condensed 	

dAtA 
to 

obtained from 
KOEPPFN climate and FACO soil elasscs. IIhis may be of interest ir crudec'omparlsons in performance of certain species in different environaents 
,Are of interest. 

".3 

<A.. 

http:Fernan.et
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6. COMrPnUTU ATION (by P. von Cartovitzi and L. Fidaali) 

6.1 Genet-at
 

AlU data and informattion colvered or acquired frou publiitions by using 
the data sheet format will be stored on compuiter. This W1l facilitate i 
selective retrieval of-information .on multiprpose, L-reel according L..a.. 

specific requests.
 

At present stnrage and retrieval operation art still carried out on an' 
experimental basis both vith regard to the number orf records entered anw 
to the,,structure of the data base. 

The multipurpose tree and shrub data base 1i ntumcd OUP .AS. 

6.2 S stems Specifications
 

The hardw.re used ls an "IBM Personal Computer running on the PC DOS. 
version 2.0 with dual floppy disc drives (320 K each} and a mnohrovec 
display, dot matrix printer and IBM keyboard, 

This system hits a limited storage capacity vhich, In Joe course, will not 
be able to aCcomiodate the expected number of species and record . Thi' 
problem will be solved bly the purchise of a hard disc drive vith a vcAp tcity 
of 10-20 mb. 

As softw tre a relational db management system "Knowledgeman" is uste which 
allows for intvpreiatlve retrieval of data and Wniormtion as descrlbe4 
under 7.2. 

6,a Dta Rast Structure ind Systems Operation 

The datat base MUI'O1'A is itrucrured in five ncNar~t tiles, Thcst 
toc'ethor will hold al~l inrormation contained Inthe ki-It shect forupAt 
(sec Appentdix L and Figure 4, pkige 38). 

A menu drive syntem is in the course of bting developed to rnable uwxr
 
to easily Input, retrieve and produce reports in arious desired fors "
 
as for example, the print-outs overte 

http:hardw.re
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7. DATA EVALUATTON 

7.1 Statistical Analysis 

With regard to all Information obtained from original sources (site-Spediicdata, not accumulated from literature), a reiterated analybis of the
Srfollowing aspects Vil lbe conducted:
 

+. 1 n+'m e-r~o sp'ec ' 

0 


7 .... 0 6-t -- ies covered ; 1 

number of records received on each individual species;
 

o 
 spread of species covered in terms of geographical regions and major
 
ecozones
 

These analytic .exercises Will help to 
Identify regional information lapsand to indicate priority areas for the employment of Junior consultantS(see under 5.1.2) to close or narrov these gaps.
orientation to supplementary literature search, to 

It viii further provide j
screening, acCUMUlAtitlr 

and to evaluting data contained in publIcation. 

Apart from its operational benefit this analysis vili also allow an assessment or regional species preferences and thui may be seen as A tirst steptowards 
the evaluation or inrormation received.
 

7.2 Evaluation
 

The muItIpurp*se tree data sheet (Appendix I)constituting the basic tNrmatby which all information and data are collected, stored and eva ated,
comprises of a number of sets of Information, They 
are roup.d as follows
(see also Figure 4 and Hultipurpose Tree Data Sheet-Appendix 0)%
 
A. Key Information Sets Species and famly n.aa, 

-Provenance/originO 

B.' Core Information Sets 
 - Uses; 
J - Yields 

C. Supplementary InformationSets, 
 Seed sources;

withinterpretative vlue 
 Rto-physics; 
 J
 

. Phenology;
 
M
?orphology; .... 4 

-Reproduction; 

-Tree HKnagement;

Other Tree Charscteristlc3; 

. Relevnt Publication '.,.. ,.., 

D. Eva-ationSets Ilnfonmtio; Reliability; 
i:++ + RRanking of ImportAnreP~~~rodUcts and Benefitr of Uses,r Tr+es/:?::++:+
 

.By definition of OELD: Provenance The Area on which any stand of treesis growing. 
 The stand may-Te inenous or non-indigenous;Origin - for an indigenous stand of trees the origin Is the plac XWhich
t- trees are growing; for a non-indigenous stand the orl in is the placefrom which the seed 
or plants were originally Introduced (21). 

... . P ..
+ ' '+:' . +l
+: . .' . . . .. ...... : ::1++ + +' ,:j+:+ .4,:
::+:lY' 

+ ' : ': + 
 ) .+ : 4" + .. 
 " 
." ++ + .: '' , . " rL"4+ ski") :' r" 

;, :++ '"+rp + ;''+:5 a *7._+ 'V:,;; '' ' ' 7 1:: _: : '++++ " : + : 
I 
: "++':,"+ :+ . . . . ... . 

/ . : -++: + m p, : 



F'IGiE 4. 	 EVALUATION OPPOTUNITIS OF INFORIAT[ON SETS DERIVED W T h
 
HULTI P140SE TREE DATA SIEET fORMAT (4ee AMnex 1)
 

Supplementary and 
___-Evaluation Sets... 	 Evaluation_ -y. and-Core..Set] _ 

(interpretative) Sets 

Relevyant
 
Publicat ions,
 

(D 	 ProvepAnce 

RelIiabh_I I iyt	 :, 

Rank .rUso m-	 y 
~ n~ ~~~~t i p- y I ~ Phon toogy n~ o ~ . m r ho o y ep o u to 

" Conditlin 	 :-"
 

Rgonail preferencesifor cerOitllnr~luets and benefIs of trees .. 

tinaid to the Identification of priority species for further doveloptnt 

3 



' ;./: , - , 1! ,r' 

Figure 4 demonstrates the wa nwihthe different information sets are 
related to each other, and indicates evaluation opportunities. It also
 
shows that uses and yields are the focal points Inoutlining possible

ways of evaluating data and of drawing preliminary conclusions from
 
relationships which may be established 
iet een information sets listed 
 kunder group C and uae ,Ebut also between other groups and sets. A few

examples of evaluation opportuni ties are presented hereunder. 
 r
 

.r2.1 The relationshiP between uses/yields and tree characteristics, 
r 
 biophsical condi.tion , reproduction and manaeMent
 

Provided that in~ormation and data on a sufficient total number of species 
an. 
on several records of individual species have been stored on the 
HUPOTAS data base, it in obviously easy to relate and compare, for exagple,
total rainfall and rainfall pattern with the ay,.ragte height of certair 
species and their leaf fodder yield. Quantitatleo differences in leaf-fodder 
production between unmanipolated trees and those which have been pollarded 
or coppiced are easy to assess if at comparable biophysical conditions
 
records of a certain species with different management treatments Are,_

separately retrieved from the data base. 
 In this case an exemplified

retrieval procedure to facilitate the comparison would Involve the 



following steps:
 

o retrieve all records 
on Acacia tortilis which are unmnaged, groving
at 200-500 iam rainfall, at 200- 0 altitude and 'on sandy solls 

o retrieve all records on thIs species which, under the same 
Wio-physical 
conditions, have been pollarded.
 

As has already been briefly mentioned the comparison between cl.. ic data
.
 
(seasonality of rains), deciduousness (dry or wet season),and the month(s)

of harvesting will allow useful conclusions on the capability of certain
 
fodder trees to 4ose fodder gaps. 03 .
 

The true value of a species recorded am used for bee-forage can be better

assessed If its flowering periods and the extend and iogef(.first ilovering

is also retrieved from the stored data. 4f
 

When planting 
trees to obtain pods for fodder or human consumption, such 
efforts are in vain If, for example, the fact is overlooked that a 
species capable of providing this product, e.g. 5onis silk wa. Is
 
dioecious and therefore requires planting trees o? both sexes 
in a certain 
ratio tc facilitate fruiting. 

In considering the proportion of evaluation opportunities o'ferd b) he...
MUPOTAS data base, It should be remembered that Information stored .. -'; .
Is not restricted to that which is collected through the use of the ' multipurpose tree data sheets from site-speCifiC, original sources. As
 
explained earlier, the data rheet format will also be used to 
stor -data 
available from publications and research results. In each set of informaion,
thevdata sheet format allows for additional details to be recorded and
stored ("Comments" and-"Remarks" - See Annex 1). This, together vith 
'retrievals from pcialited data bases, aslisted In Chapter S,2, ill 
considerably widen the range of evaluation opportunities.
 



7.2.2 The. ranking of importance Gf uses,
 

A ranking of the importance of preducts and services of trees can only be
 
expected from'site-specific data role,tlon. Usually information
 
accumulated from publications does not facilitate such a ranking.

Although this may 1i0i h-terprtalvevaueto ramextenv:L-nki
"
 

of,thIe mporanco"0f-tree uses will remain a usefuilol for drawing
 
some preliminary conclusions. . . . ..
 

The 	 preference of certain 'products or, services from 1cree species reflects 
not only their economic or ecological value in certain localities,' but
 
wll also indicate site-specific problems of land users and or or land use.
 
The evidential value of, theseindications8ill be enhanced if preferential
 

' 	 statements on certain uses oi certain trees are repeatedly mentioned in 
several localities and regions. 

In the latter case repeated high ranking of certain uses linked to certain
 
species In a wider geographic range can be regarded as an aid in
 
identifying priority species for further development and lend support to
 
J. Lyman's and J. Brewbaker's attempt to prioritize species, in this
 
case N-fixing trees, along the line of major uses and major eco-zores (26).
 

7.2.3 Reproduction and geraplasm availability
 

Site-specific data collection with the help of the multipurpose treedata
 
sheet is not likely to produce conclusive information on the Imp-'!ant

topic of multipurpose tree seed availability,. Nor can the icret-n4n. ofr
 
existing publications be expected.to yield exact species and region
specific information on problems related to germpl4sm avitlblitybeyond
 
the general concern about this topic. .
 

Only one question posedin the data Sheet On "sue of seed' and A set
 
of information requested on "applied reproduction" Are related to the
 
gormplasm subject. Hwvrkwill be useful to con~duct the retrieval of
 
records directed towards asscs~ng biygeographic reglon and/or. eco-zoiies
 
the following:,
 

" 	 number of cases In which locally collected seeds have beenused. ,If
 
these Cases are related to applied reproduction showing, for example,
the repeated useor direct soving, the suggestion maybe near 'at hand 
that seeds of certain species are more readily available s compared 
to 	others;
 

o 	 provided that this information coincides with a narrow regional range

of species used i preliminary conclusion, although of An Art.tte l. 

low deogree or rellability, my be drawn to the effect that this
 
limitation Is at least par(' lly caused by the non-Availabillty of
seeds of other useful spect'es. To some extent this may also explain
 

the 	preference of certain species. L.
 

The retrieval and comparison of all records shoving the use of externally

obtained seeds may also indicate to what extent care has been taken in
 
using seeds of adequate provenances.
 

- ..
 

http:expected.to


7.1.4 Information reliability 
The information reliability requested to be stated In connexion with almost
 
all Information provided, wilbe of Assistance-in evaluating
 

o 
 the general level of factual information and data available 

o the priority research needs if certati aspects of tree/shrubs are
repeatedly met by a low ranking of-rellability 

O the degree of extrapolability of certain information
 

o the dissemination value of information and data obtained
 

The latter in particular, needs to bestressed. The quality of the
information service, 
to provide which .Is
the main objective of the MUPOTAVS
data base, will be Judged by the validity of data and inforwation It

offers. ' 

7.3 Limitations of Evaluation
 

Apart from the generally limited level of detail which can be a.hiwev4 inthe data collection, there are 
the folloving tVQ aspects which areinsufficiently represented in the multipurpose tree data sheet formiat
used both In data co]ection and Information storage"
 

o multipurpose trees/shrubs and their interface vlh crops
 

o socio-economic aspects of multipurpose tree. hrubs 
 .
 
It 
would require by far more questions than cA 
 he accommodated by any
data sheet of the chosen format to obtain meaningfuliand conclusive
 
Answers on 
aspects of such complexity. 

Whatlittle of interpretative value is contained in the uAed data shetfor"t'in terms of tree-crop interface 
is associated with Informat.ion,
relating to such aspects as for example, root development, deciduousos.and canopy. Deep-rooting species, like Acacia alblda, may appeAr Doresuitable candidates 
for positiv- 17,ree-crop Interrfacathan those whichare repeated,.Vrreportedas shaloo-rooting. thu, c.pet.ing with crops 
 " for soil mof',,,ure and nutrients. .Llh canopy/follae, a for example
typital of AlbixzUi falcatariot, will ha e:X.J"ed shading effectcrops grown-neeath It onand may therefore be seen as one positive aspectconsidering various possible tree-crop interface effects. 

in
 

With regard to socio-economIc effects of multipurpose trees, interpratlo.
opportunitles are 
 :
limited to drawing, for exaxple, rather vague conclusio c .on expected incrase or labour input Imposed by recorded tree manageone.ipractices. The HUNOTAS data base does not provide sets of Information which
would allow more conclusive interpretations of socio-economilc aspects.This has to be'tackled in' uture specialized studies.
 

__ __ ___ _- _ __-.-_,__ .... .
 ... .... , . .. ..+ .+ 
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8. USE AND USERS OF THE MULTIPURPOSE TREE DATA BASE 

8.1 General 

The data base HUPOTAS, combining information obtalued both from original

sources.islte-speciic..field Aev:) and. from screened, publications ,. wl
 
form a useful pool of kinowledge'on multipurpose trees aW shrubs. The
 
complementary support it will receive from other ICRAF-internal and
 
external datatbases and a continuously conducted updating process vill
 
increase its capacity as a research and deiiclopment-oriented CO-31 for
 
researchers as well as for field workers..'
 

8.2 A Tool for Agroforestry Research
 

In general an increased level of knowledge on 'individual species, on their
 
phenological behaviour, their morphological characteristics and on the
 
management practices they have been exposed to will offer opportunities
 
to help to short-cut fiet' experimental evaluation in the various stages
 
as mentioned by, Huxley (19).
 

In the selection of multipurpose tr Is for elimirat.ion trials to explore
thei,; suitability and problem-soiving'capacity ii agroforestry, interpreted
information and data from the HOPUTAS data base, particularly those which 
have been obtained on the basis of site-specificity, Vill be useful 
to researchers. This information, once evaluated, Is likely to be of 
assistance in narrowing down the range of species for these trials. 

Much can be learned from the output of WOPUTAS with regard to sie-speciftc

preference of species, their uses and',-opted management practice., This

will help to provide orientation on vhich aspects to focus in conducting 
on-farm trials. 

Particularly with regard to the experimental research objective to trve
 
response to management, XUPOTAS in Its capacity of data evaluatlon
 
may in some cases offer such valuable information as possible 'effects of 
tree management and manipulation on yields of tree crops. 

The above-mentioned examples of how NUPOTAS can serve agroforastry and 
multipurpose tree research are not exhaustive.
 

8.3 Identification of Research Needs
 

In Part I,under chapter 3 of this paper a whole ranCe of limntittions and 
problems in the use of multipurpose trees were outlined. All or these 
imply the need for considerable research efforts, partlcularly in 
fields and aspects where the level of the required knowledge is low. 

The systematic accumulation of information from various sources, as
 
outlined previously, will reveal gaps both with regard to whole genera

and species and to certain aspects of species relevant to their use in
 
agroforestry. The genus Grewta may serve as one exaaple. Due to the
 
absence of any tannins in-T-e leaves and to other favourable chemical 
attributes, OrewaopttvA is highly regarded as a fodder tree in parts
of India and Pakistan (20). In Fast Africa there are more than three 
do:ens of different Grevia species (Dale and Greenway, 1961), but obviously 
nothing much is reported on their Appreciation as fodder trees and to 
my knowledge no chemical analyses have been carried out to substantiate 
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whether among them similarly favourable chemical compositions can be
 
found as in Crewa optiva. 
Once a sufficient level of development is
* reached, MUPOTAS will also provide a fairly clear indication of the 
economic and eiological value of species and their preference byland-users. 
This may be seen as an opportunity to base the necessry
-f - prio ritat ton-of Species r' f urh er del -ion f _c-ts * rather than 
on individual opinion and preference,
 

8.4 Multipurpose Trees and MUPOTAS: 
A Tool for Develouent
 

On the one hand the level of exploration of the many potential multipurpose
trees Is admittedly low. 
 On the other hand with the groving recognition

of agroforatry as 
an alternative land-use system, multipurpose trees 
are already in extensive use In many rural development programmes in
spite of the restricted knowledge, particularly on their interactive 
effects on crops. The combination of the often prevalent lack of relevant
experience among experts and of the low level of knowledge on multipurpose
trees constitutes a certain degree of danger emnatingfrom use of trees. 
This is likely to lead to disappointing reSults and could discredit 
high potential species or even agroforestry as a potentially viable

solution to land-use problems. However, the fact remains that

multipurpose trees aro used, as indicated by the many requests for advice.
 

In this situation,'which requires all efforts 
to Intercept an

inappropriate use of multipurpose-trees, there can be no doubt that (tild
workers in rural development are important clients for the informtiton
 
services HUPOTAS can provide.
 

8.5 Internal Use of HUPOTAS.at IC R?
 

In ICRAF's Approach to agruorestry, wnich is basically 3yste.-oriented,

the 	increase of general knowledge on one of its important components

(trees) will be useful to most programmes. Klso certain aspects of

multipurpose trees, which can be retrieved either directly from the data

base or be provided in HUPOTAS's evaluation capacity say serve asA 
supplementary *nput to ongoing activities.
 

The 	 support which can be provided by 4UPOTAS is likely to be of particular
relevance to the Technology, the Agroforestry Systems, the Field Stationand the Collaborative Programmes. To some extent the training programew 
may also benefit from ?UPOTAS, particularly in the Programme's efforts 
to develop training material. 

8.6 Disseminatlon
 

In the attempt to mAke the best use of the data base. due consideratiqn

has to be given on how to effectively disseminate the information
coliccted, stored and evaluated and on how best to meet the rtquirementsi
 
or those who are Interested in it,
 

8.6,1 Information packages
 

Until a higher degree of compatibility of the different data bases is
achieved at 
a later stage, Information on multipurpose trees vil.l be 
offered in pickages which will consist of 

o 	 core information retrieved and outprinted from HOPUTAS
 

o 	 relevant supplementary informtion from other in-house ICRAF or
 
external data ba es (see Chapter 5,2).
 

http:HUPOTAS.at
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These 	information packages will be presented either in a comprehensive
 
form by bundlini-up whatever ivformatinDs outprint3 can be produced on
 
certain speciesor on groups of species, or can be composed ina way
 
which 	respondS best to individual and s3pcific requests.
 

~ 8;2~ 	 1nd Iv idialInto rma t Ion- rcques caad -"mul ti pu rpose- t re drops shee ts~ 

Apart 	from the permanent access all ICRAF-Programmes or individual staff
 
members have to the data base there are two ways of dissemination:
 

o 	 response to Individual information requests in the form described
 

above, and
 

o 	 the publication of "multipurpoase tree crop sheets"
 

The latter will be designed In a standard format and are intended to find
 
the widest possible distribution. They.will contain in.a condensed form
 
information which, in Its orientation to practical aspects and needf, viii
 
make it easier for field workers to use multipurpose trees in An A propriate
 
and :more site-adopted way in land management. Some of the elemnents
 
contained in the "Multipurpose Tree Crop Sheets" are
 

0 	 visual "description" or the species (colour photos of tree habittis,
 
of leaves, flowers and pods/seeds, and of bark/wood incisions);
 

o 	 distribution within and outside the natural range (map and verbal
 
des'-ript ion); 

0 seed inforattion (reliable sources, number-weight ratio, protreat

met, germination etc.); 

U reproduction techniques; 

o 	 uses (it possible related to regions); 

o 	 mantgement practices;
 

and others.
 

As more information and data are received and collected revisions of the
 
"Multipurpose Tree Crop Sheets" are envisaged at intervals determined 
by the relevance of the now information.
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The two large groups include ProduCr_ and_ !nf l uenccA (by C. Pu, ovk ). 

PRODUCTS
 

Wood 	 Industrial uses lumber, chips. savn timber, veneer, 

posts, etc. (also other industrial 
products such as destlates. 
extracts, darivaten)
 

local uses posts, canes, rattans, handlcratr,
 
etc. 

Durning 	 fuelwood from tems branches, buaka, etc.
 
charcoal from atoe branches, husk*, etc.
 

Food buds
 
(includes fol&a*
 
beverages; young atems (heart of palm)
 
consumed fruits
 
directly or flovers
 
processed) starch
 

sap
 
rhi zomes
 
other
 

Fodder 	 foliage
 
(feed) 	 fruits
 

flowes 

branches
 
bark
 
trunk
 
other
 

Exudation latex
 
etc. resins
 

gums
 
tannium
 
ember
 
other
 

Thatching 	 leaves 
wood
 
other
 

Fibers 	 fruit. (kapok, balsa, etc.)
 

bark (clothLng. cordage)
 
branches (weaving, etc.)
 

other 
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Medicinal 
products 

Products harvested for 
drugs and stiilarm including: 

anticonceptives 
afrod~alas 

(pharma- horlocinogenous 
cauticals) 

Ornaments, seeds
 
products spines, utc.
 
(collars,
 

bracelets. etc.)
 

SERVICES (and INDIRECT C000S) 

Windbreaks or shelterbelt,
 

Other favorable environmental climatic influence& (Includes 
 microclisate. 
fog catchzeint, shade, etc) 

Soil Ilmprovemlnt (includes physical and cheical, e.g., water percolation,
 
nutrient bais, etc.)
 

Front contrtol 

Dune fixation 

A2dLtoi of organic zatter to associated crops 

Nit iogen fixation 

Nutrient recycling mechanimes 

Mu lching 

Compost 

Weed control
 

Litter for cattle
 

Mushroom substratum
 

Live fence poeta (wire attachment)
 

Live hedges
 

Property delineation
 

Firebreaks
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Habitat for wild animals (includes harvesting ot mjamals and thnlc
 
products, hunting, etc.)
 

Basis for food chains (e.g., mangroves, pal svamps)
 

Other animl productn 	 lac
 

honey
 
wax 

dilk
 
edible (starch of palio as feediei 
source)
 

1arvao
 

Scientific values
 

Education values
 

Recreation values, etc. 



'*: '.4,'.... ,4 4' . . 4 ;41. " 4 . . 4 4 s44 4 44 . i '4 
: . :. - * .QUESTIONNAIRE ON' )MUET~IJIRWSETRnuE LRMTLS4 F1, Wod UK.~:4 

4'EN 	 4 4 1 

(Including treaabushes, palms,'-bamboos and vines) ~Intebe i982 

Please type your answers to the following questions for each species used for 
multiple purposes inyour country. You do not need to reptat the entire question, just
show the number or fit your reply on to copies of this page if only one species. 

1. 	Your name and official address
 

2. 	Species Latin name and authority

•3. 	 Local common names"'\ , i 

4. 	To your knowledge are there4 any taxonomic difficulties in this species? 

5. 	In your country what are the approximate limits of the natural distributLon of
 
the species (latitude, longitude and altitude)?
 

6. 	 Have any systematic attempts been made to xplore ad sample the natural tause (for
 
seed, herbarium materials or other sapls.)? If so, by which organiaation?
 

44 USES 	(AnswerYES or NO)'
 

7. 	Unprocessed roundwood, Yes/No 14. Extractives Yes/so 
poles, including rattan. !.. Herbal, w4dJcinal Yts/wo 

8. 	 Sawn timber Yes/No 16. Honey Yea/No 

9. 	 Firewood Ye,/No 27 sx . Y,/NoY 
10. "Charcoal YeoIu/No 10 Shle (shelterbalts. ,, YeaNo 

,J . Fodder yes/No w; shade /7 . "windbreaks, trees) 
12. 	 fruit Yes/No 19. Soil stabilisation, watershed Yes/No, ; 
13. 	 Pulp and. paper Yes/No protection. 

20.A Soil improvement. Yes/No 
20,B Others p I,

PLANTATIONS (Estimate annual plantings in whole country)
 

21. 	 Pure blocks (hectares)
 

22. 	 Intercropped lines (number of trees) , 

23. Isolated trees (number of trees)
 

7' , fias any silvicultural research been conducted on this species?
 

25. 	 Is tree breeding practised with this species? 

26. 	 Are plantings eatabl~shed from seed or vegetative propugulesY
 

SEED 	SUPPLY 
 44 

'27; Approximate number of seeds per kilogrm 

' 28. 	 Approximate annual total weight collected by (a) far rs and other individ als 
(b) Government agencies (c)Comercial collection.
 

29. 	 Name and addresses of commercial collectors . 4 	 "'' 

30. 	 Does the current seed supply meet the demand? 

31.* 	Are tiare any problems that need special treatment? (a) seed storage (b) seed germstie 

PUBLICATIONS
 

32. 	 Please list all your publications and reports dealing with any of the abov 
aspects for this species. 

OTJ Ducloy
PLEASE RETURN YOUR REPLY TO - Comma alh Porvatry tast tt 

South Packs We"d
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APPI DJ P 
sO;T 
CfW7RO ACA*0IO 
 TROPICAL D(i '"S"aACIONY (NUMANZACADopttamnto do Recurso 11aturale 3 CATIEle
Turrfalb. Cota IC&. MAYO1,63
 

CARACTERgTirA~At .... ...E$
r gcg ao~~ 

TAX001IIIA
 

2 familial 

.3 S~nln9o,1 
4 Nosbres vulgarot ______________________________________
 

5 Poises Y/o 
 ragI6n do origen; ___________________________________ 

6 Dl%9rlbuci&n an Controasirfca,_____________ 

7 Em6:Ica 1A6tlC4 MAtUrSIixada Relive
 

aI 'ci.
g..A 
 M.A. a C. 

I'.ion&$ do.Vida (holdeldge)
 
bs.T 
 bA.T7 bahv.T bh.? bume~.p bIsh-e boo" of-11 ".
 

15 Asocfas4
 Ladi 
 LdU1CA
1 c Wite Atmos9EVIc. 11ldrI44
16S~ 1ct6n: I oar I Abrturas SqCunr~a pF.,o17 SUalo: Pto.jV" 


-- o
 

hoatolorados : M I
P A IR 
 A M~I 
DSC IPC ION
 

Arbol 
Is Marcel: Contrafuwrios 
 14"0.1 Weeumatofopol (0nvuetqaeqga
19 gases CIlindg'I. 01mianthAda AChfl4Iada 
20 
 rusge- MoncoodI.I SIMPOJIAI 
 #'IIIPI. Recta
 
21 Coos: C46mICa 7abular kodon4a 
 DoA%a Ablofta
 

23SOVIar Cao' 
 SaCo0~ Aaelljo rqn. 3 Ilf? ai iatAtternat 
 0" %at 
 Vo IItII"&$ Staple Ppallfad luarII pI_ o0191tad. _ Artads
 
25 pedl 0 :o S.Il Nodcnda A4Cmnalado AIa40 64411 110 FqlI.8.
26 Liuwbo Aciculs (scm LJoIna _______________________________ 

27 Aplcq: 
 easel' 

leatib~l
25 Margena tntero Si~vulo crenlado bonloolo * 

29 
o 40 b Palailat)bIaNor aC I&II piat. PaImnot,a Cufvata Parabole
30 Flor t Perfecto Konoecto S oogcto S@ltarle InfIOrose~detij31 Fr ut/ Vains Cipsuls Y Ovtup. _________________________ 

0 viol* 104 Intrtucclon., *At*$ do conn,
 



32 tvidadl *ISc. 33 grafol Aacto lnoaio 9prod. 

Flua oIPC0 Inconspicuc 35 Color dur6~ _________________ 

36 Ourabllldod natura1t Buono Regular Focoa 
37 PrservacI&ni r~cli lk,-ular Ertica DII 4 

38 mja nltr6gon Porrojo RompsIlnOAC a ro' O Onmaa Cos,ervagllao 

31 fboniaegrri Carpingerra 
 Contracheaado Artesmna Aistica 
 Tablas slott.lam;i.
Cajes filsforo, 
 P1101 Lou. Cavbdn Pastes 
 Aesin. .7RAa4a Acelto 
goad. urelontes 

SILVICUfLTURA 

40 plono Sol Tolerant* Java" Tolerant* 
41I Rabroto Sleabra direct. Ka dtAwa (naso, Todt, veoulatk1* 
42 Fuente~s 
do s1001 _________________________14__________ 

43 SmusihloAg _____________ 4 Arsna. ________ 

4S PretratomluntOf IscarfflcscI6 Au6a14114fle/02" fri. A"g frjo 
Ea6trotifIgacw - dies a * 

44 Carmn n as Pq7 Plants on ose 
48 Podal Noesae . Dateable Natuiral *. fmIetfo~qeu# movasarlo sts"I* mat"Fol 
50 Randlailenta 

S, Plaga% y onformodadesf coat) Ocatlgnal Moa ______________________ 

53 Aufoennclail 
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(Fo:"Baum und Stracharten der Sahelzone unter' bt3 Berklchtung~
1hrr NUtZng3MOegchkei~enf by Yon 	HaydeU,, translated into English) 

Data Sheot: FUELWOOD 

Location., 
Dte
 

In
Tterviewed:
 

Individuals 
* Households (No. of persons)
 

Enterprise 	(No. Of employees, production)
 

.....
..... 	.................. 
.......
 
comments: 

2. Consumption:
 

Fueiwood only
 

Predominantly
 
Less
 

Nione 

Quantity per week Uni t conversion X 

Fuelwood 

Charcoal
 

Comuments: 

* 

3Seasonal DistributionI
 

At what time fuelwood is needed? 

At what time shortages occur? 
why. .. 	 .. ... ** 	 *44................
 

Comments:*. 



4. Utilization for Fuelwood/Charcoal: Ranking ofSpecies
 

Positive (favoured) 
 Neaie(rejecte1)
 
Tree Species 
 Tree Specieswh
 

. .. ..... . eee ........ .
 

.
 .. .. 
 ........ , 

. P lvood-Qualtuimension3 

Dead wood 
 Green wood
 
Stem Branches, 
 ,t.ckwood

Re-used wood 
Used air dried? yes NO Varies 
Cut to piecces yen No Van.;x 
DImensionsbrospectively weight%
 

Comments:4
 

6.Procurement of Fuelwood/Charcoal
 

Free of charge against payment 
 against other substitute* 
.
Costs ......... 
 which kind ................ 

how mc .. .. . 

Procurement from where? ..........
 

Legal/other Res riion3 
............... 
Iho procures? .......... I .......... 
How IS fuetwood transported? ............ 
:
 

Time required daily / weekly / periodicay ........ 

Storage? Yes NO 

Comments:< ) . 

. .... ... -:+ _; e ~ , . : , ,; . : t o d t tt l ., ... ,.,
 

.... +?i+
+,+,,+: + ++( ++++ ++i;++
iU't+P

CO + 
 ; ++ +# ;+'+m;.+ + :;+'
 



Ite (of fluIWood) 

Where/how often
 

1. Cooking household 	 open fire
 

community cooker
 

commercial permAnent fire place
 

2. 	 Heating Yei No When ...............
 

3. 	 Commerical What for 1.
 
Purpos3e
 

3. 

4. 	 Sales Quanititytime unit (e.K. per week) .............
 

Location (e.g. mirket plsce) ................... 

Annual n tea-on................................ .
 

Spec ten ,';hArcoal ..................... .........
 

Price per Unit .................................
 

Comments:
 

of t'4eS. Effects AvalabIblitY, 4% seen by the Interviewed: 

I. SupplY ;1ILtuitLOu 

2. F po)nent ";i tuatIon
 

.1. .S0s"ii cille
 

En. Ironmetl r 

S. Ior- t t vtiege t ton 

6. Other forms of vegetation 

7. Skoi my 

Connelnt : 

9. E.timattes of Trends with Regard to Supply."Demand AS seen by the Intervewed: 

10. 	 Recomnendaitlois of' the Interviewed for practical Activities:
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11 Recomeidations of the Interviewed for practical Activities: 
2 ... >~, 2 
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PEDX
ME' NO0 

1SPECIES CLIPATJC NINIIIIJNmy MS14N (LVIII u , Sl CI10 

'F'' FCjjI &aiCUilfora1%A.CuAf I. I3ttb, , H 1$00" - wh 0-6004 20-30C str..qI 6 I 

teol akai&*tfak 

A ' Stsbaia jrandifla M.) fair. NY 1000.. 2-3 beath$ 100 M~sdc' I16its,$ ~ %Ut ib.e t 

pitboe.IIbhve duIce lRosb.) Wkt. A,%A 4%ne m-eths 6-30"0 20.14C as liaitatleee ulitlis 

LNtcINE lftcocephala (Lao.) k Wt NY,Sl Moo. 4-0 amth. I-1I00k. 20-34C awvattsi aid -stn.oli 

Acaia. conivsa flirr, NI, 39 750.. m m W4 will. - a -

kciel farueelaaa 1L.) ViIO. 'A la Is pa DdO 41"Iblil 14 

Acd "inl. Wildi MY1, 1000.. mam04 sodhtlF&CIO: &a 

Acaca oarosiI Nilii. IN 50" 21 mol 3500-2300. 1211 somralt addi modwi7.e 

' Aacia riloatics 1L.) 01114. swki. ' A WA nI~ $a 

Acaia,sallai ILabill.) N.Vmsoi. HT,WN,A$00. ma $ -$Wk 13-34CK i toUIakaIt.~e So '..FF' 

Acacla ;eesi1(.Wid A 200.. Wmane 1*310. 14-4m3C--<. 

Acaia. tintlis (forit.l lays 4 1000a mtd, isilud 64 a . F 

'FAM11*I falcataril IL- r9,'nhffg NT, 39 - 00"d. 0-2 mt '0-1200. 2*-49 *.motto~macd ma1- -F 

F -Aibil lebbek IL.)With. A, 139 600.. b-ooths Holho0 20-31C mltia1- to aid u-m''F 

Alnus Icusimata 0. KUets# IN 1000.. m ~ lW3042-In mA 

Aloas glotlAosa 1L.) Seena. 500M $a So ma m F 

Alrausm,esmis 1, len IN1,1 0006 IW01404 am 



APPLSDIX 7 ~otj 

SPECIES CLNAI IC 111111UM I5RY IEt"11N~ 11W. SOIL kf§(TIIC401WSEASON 

LIaEI61 RADifALL 101.190110 RANGE RANU6 LI~AIOUSI 

Ca1u a L.)111111p. A, 534 4Wiss ao i 44 a 9 

Cslliandrs calothtius Molssn. lIT,SH I'XaVIO MA'N na As4 46 

CASUiring twinifgAfaIlin 414. IN, r %04a. as M4 As 444 

CAsuirinA tquis,4tiolia L.. MI,534 Iso". 5-4 .oathi 0-1400e. 10-3.X &lala 
samstrai 

to ta 

caauulfia QIAUCA Slfb. of Sprint. S,5, "r M4 0a A& as 6. 

caauarina 1unghuhnisa 1114. HT It 6 48 itIA 94 A& 

g ubfqoo110Rost. 4,534 500". S-4 moths 0-100o. 24 as $I 

FrIthrinj bertoqvcans .'rbjn HI At4 a to 10006 Usd 4a 

ftfthninA tiscl ,Mur. HI A& as to I~2S hA Ba 

Efthi putpoigi~nJ IValpers) 0.F.Cook A MA 4a NI ad U .4 

.ifit'cidia Irpluas 4. Sttid. RI, i14 1000 4-6 Booths .1IAOC 223-W 64 4 

Iagawes ft.1Britton of,IN14 O0.e ad lauladI la 5 B 

Intlia bju31 ICoIebr.I 0.Kum HT 10041 ad 41 a4 ma m 

Misscabrolls tooth. III as as to 14LVS fa mah. 

Parki. javanlva (Loci Mrrll "IT AA as 6-104 NJ asi1 

Paukl. seclosa Ussk. 44 as tio 150W0 A4 44 44 

Parkmnita caleta L. 0m 6-4 $"sto$ 0-IS0. @a BA $ta~at 
.4 

Ponqasis pata IL.)ier Aot 500". as 0-1204. ma Ba 44 

Prolopis Alba/chlmi coopliv, 200e. 1-Il onaths to 2100. Aa 441 Italfwar 
84404W01t 

$rest 

Prumopis ciutst (L.) Orvo A 100.. 6-Il omits 180164" 44 etral to hilhly as 
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Draft - Not for quotjtiorn or publication 

"PLANT SPECIES WITH ANTI-PEST PROPERTIES"
 

ra computeriled database]
 

E.C. M. FEJNWWMES9
 

'THE INTERNATIONAL 
 CLAtINC IL FOR RESEARCH IN AGROFORETRY
 
(ICRAF).P.O.E1OX -S4677.NAIROBI.KENYA.
 

1 Data collected under 
ICkAF's AF Systems Inventory 
I Projectfunded partially by the United States Agency for
 
: International Development - USAID.Projwct Coordinator
 
I Dr.P.K.R. Nalr (ICRAF).
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APPE-NDIX 8 (Cont 1d) 

'COWER 04AMSEA5 $WalESFORPLANT 

FAMILY SPECIE S WRA ?#AT 	 w' iaI'LANY VSI 

IIALVMCEAEHIPISOIS ESCtLINTIA t. 	 IXDIA JINl rAWNll C111101IMICIS AIJI*CIAKI 
)ALANITACEAE PI.MCII; 	 POWEREDLIM.IIS 1OIILMINII INDIA 3*1 INECIS 1CII 
EYWHYUACEC PEIMIINAAWAA L. INDIA A0015 LIC(IWSmIlHI119V11C114 

EUPNORSIACIAE ACALYPM INDICA L. 	 INDIA CRUSHED OMm KWLELEAY11 MSm 

EILPHf3IACEAE AIAOS OVALIS XlL. 	 MILK FLItsLICEAFRICA, 1"1101 	 IwaCTcIm 

EIWMOIACIA( DISC06LYNEII CALhIEIA PNIN AFRIgCA 	 LIlI wIU I, 

nOJNRDIACIE 1 WMRIA MISJOAM L. INDIA 	 5wo Alm"1 WI"-SAP 

EIIPNOiDIACIA1 EUPUHA MLSMIFERA All. 	 AFItCA LAIJIT ISIE FUIS EPRUN 
0IIIERSICEAF EUPIIORSIA LATERIRGIA 5011 il~ng. 	 AFRICA WA tict'aOumI WIP.ugo 

EWLIPHIIRCIAE F"V0IA MEIIFkUA L. ASIAI SAP 	 amus Mllh 

[UPHOWDACEAE DFINJRIA IHifFOLIA L. [MJ~IA 41L 	 MW 11505I MIumI 
EUWflIIACEAC 16*K0EIAIICANLI L. INDIA Im 	 WCT 11 

- UPWBMIACrAf CURCA3 AFAtrA, LIAWS 111903, 151 iCtlKJATROPA L. 
ASIA
 

EIRHURIIACEAE PACARANSA
NYPOLEJJCALlL. 12 S54 STIRS IMI1CIS INIMICI 
fumRIAciAE mulle? umIissim Pn, eFjc :c s~sw uM aAFIC MPf 

EUM01ORIACIAE OLVJELDIA AFAICAM lEI. It110. AFRICA VAt4LAWS 1111L, LIE. NMP(U1N,~ 

S.IMIICX 
EUPI0DIACIUE R111111 CLLIPIIIM PL. 	 s"Ot ,AW In~unlo,1fAICA' PwittES MnIc 

KAU, 

MIEC1IDE 
EUPHNEIIAC(AE SPWWIANIIJ PMUSI EWAL. MDI A 1AAKSlUS MIT tofm
 
EUPI4OII~cA IUZIcomp"O~ CAPE IN=,110 AFRICA$[In1 CWaSS R1MlUSa$ KCb
 
WNACIE WEIL IA SINIIl .UZ( u(I CUE: tZfl
ASIA 	 ?E ICII(

(MICACEAEACMIA SALIIFU.IA (BI.IINU .	 AFRICA lwusico , KhtsirI ItiC 
HYPERICACEAE PSOAOSPERW ot -AFRICA41S IN00(DAM (I. 	 7, lII KfU:N1Wp. 

NIPERICACEAE PSORMSEIINI 6UPINS INOW. AFICA MRROC11s t ff315 fQI5to 11:11s 
STF(RICAC(Af SINPUOIA 8&DILIFEIA L. AOFRICAMix1 S1N PRM 1 ES,"N LEIM 
CIUISIACEAE~WtJNtA XULA(CKIL' AFICA 	 sti PASI iLntSWP 	 mains; E 
CLUSIACE41 N4WA AFRICAMA AFICA' 	 NUSIIS kip"AT<UNW 	 WAIN 
MIRIACM ECALIPIUS SOPUS WAILL. 	 AFICA. tIAVfS tWECI
 

INDIA
 
AIYRTACEAEMILAMECA MEUADERIA 	 Arsich, Suls OIL imultI. 	 tmmi 

RARIIEICE ARRINGIONIA RACKA "o. AFICA. 1AR, IEC110ICX
F ~~~ASIA '.- 4', 

ILASIA14AIAA 0IMOPHA 015Npe11Oh(m 4AEICA INFUSIONlV1 N " (SICI xMWIUT~ 
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