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PREFACE 

Agroforestry is a colleciive tern for land use systems and ,ractices 

bWsed on the inteuration of woody perennials w th crops and/or animals. 

Ecological and socio-azonomic reasons for an a.roforestry appr,,ch to 

land development include the need to counteract dec ininq 'ail 1 ertility. 

erosion and shortacge of f jelonod, coupld wi ti a l ack ot .:isn rq!';erves 

and inadequate infr,."truCture anunq iany tropicil and sut-tropical far­

nuurs. 

Agroforestry as a field of systerratic re-'earch suffers frum the fact 

that few sCerti it'; hav, received %pec;tic traininq !n t * subject. There 

are a! o relti.r vyly r" A tltuti ons which fAcus upon into. rted land use 

s'stels arid the te 1OJ ohn,rjr.ofor.*,tri. 

Fhe International CIunci t a otieir.n Aq njr:are', try ( KRAF ) his launched 

a series or th,,,,week tri n j'coure; ti) dl .se'ldn.atv a'vii lble' knowledge 

on agrofotn ry prac tices. and ysd';tim%' a.d r chod.; for assessing I ard ust 

problem% and ev lwoti nq af re, tr', p,)t,.it I . 

,ToqethNr with th, orq:ni . tio of the C,,rsno isAFin olved in Cevelov­

inqtrininq material ;p.ack;'k o in ai',afor-'tr 'hich -In be used btv traini', 

inti tutnns and o]rqa l tioa wthot .irnct PU staff varttclpatlon. 

ICRAF in pleased to pr 'erv thin c-rom ndri ;v which !(,IOl -m'; the se',uentiala 

arr(nqeir rint Of conterits and canponhW of ,acour"se on "Igroforva t ry .e arc.l 

for [Pve I rliren', (:onck;,! , Practl ce; and ,tethod-. 

loth the traininq uo;,'I and the produc ti o of etliinq vack3,i' in aqv­

foro;t'v arr Suliprorted by ' rn ted States Aqency for Intern it,onil Cierelop­

iirnt to wh , 'N-Ar;t qratefu!. 

D . Ij. 'I 1rurhdq,'rn 

[II RE('U02 

http:p,)t,.it


I TRDUUC I 'Ni 

Agroforestry being a 	 new area of scentic and acadetmic activity, it is
 

seldom tciight torm.lly in training nud edicational institution,. rhere­

fore, there is virtually no infratructure for training - Lither trained
 

manp wor or trained m-trt aik - in agr'ttres try. Howro-,, the re:cet
 

activities of [C%%F and other institur ions that are engigvd Ln -,rotoreStry 

research and aevelopment have resulted, amo thi , W- sortv ,advance­ng other in 

menrt towardsthe developm.nit of the liscipiine: th,- concept and prirnciptc3 

of agroforestry are, by and Large, clear tho methadodgical 'procedures' to 

handle agroforestry are being elucidated, and etorts to cilect and disse­

mlrlate inform.tion pertaitning to agraforestry ire making teafy progress. 

Sirul taneous to thes , deve,lopmt; iLt is e.sential to initiate sound pro­

gramme.'; to intpirt rraining in igrof.restry to people at v.rious Invels.
 

ICRAF' s intt rat ional poit ion and Charter re.iponsibiLI t'Yon h., one hand,
 

and its coordinating .Wt catalyzing role on the o h r calIs the 
 Counctil t., 

play i Wead'nW ole, it' '.1isi rA . 

As a re,"ilt of the IC(:RAF/ISAED Cooper.ivte Art',e'nt, IC. kF U\roioritry 

Training Project ,,an in late ORM2 progran W:iin ictivittei leaing to the 

organizat ion ot hort 	 training rourte.q on ractic.aI ant the ret.A I
al pr't, 

of a;roforvtry andt the developmren, ot traininig naterial1. Fh- ttALin, 

course jutnt at,t to begi n in Nairobi and th,- ,r,.,tent p.ckag.e ot tritn g:, 

materiat i . i .rtottt my repr,.'T,,nti an important initial '.rp to thi 

dire'tion. th , th ie .ctiviti. will ,cootn nc rt : "o: ,rrrnt I' .nd 

both ar. ro he conStantlv r.tined and moditied haied on pilt vxper&:ncc =I,! 

fresh rt ult ..
 

1h A-" foret. :v ot 	'; t ( , i robi , t-18 November tH-) 

The overt I I ob j,''i vu, of r hei comre i "to rnhAnce the pro ress ional1 ,-pa­

hi li iet osf Iresearch .rient iqtr % and d'vklopI(,,,7n plantic r trom L.'topingi 

countri. tier ,nibti tit ing nd imt!v'':lting .,gro"r'urry re.ea'rch, Oeadin, to 

the dev,'loprint a qvutrm; .aid te-hnlot ii tht ire both irted to Lo.tl 

coId it :.onIs iId adop t ,; re v 1'. -".I) 1rte 

Sp,'cificallv, by the 	 nd ,t the ,'ota p.articip.ntA Art expc'-ed: 

(Main) 	 :'obecomre fai Ii at..l with the con.p and pto­
c,'dire ot I R.\'." mvthodo, .v to Ji i,,noci .ett.r ­
t,,etttrv ret .:t,,,t I ant tn', protm,,' ; 'p,,:'otu..lIs ,an

i ti~i~prv . ii t e .t I-' v	 n! 

(Complen'nt.IrV) 0 	 to tieci , to i ted, . U t'1t-\ '.5 .:itt '. 

0r ,iI.J, tin tio I pI;,o, ,I- .' -,: W,,rk. 

http:ractic.aI


9 	 r become updated on available trofottetry 
research infornation and appropriate exprianta 
app roaches.
 

The three-week training course is inended for research scientists anid 
development planners responsible for agr'tfrestry researci or rural develop­

ment projects or prograt.nes. En general tenn, the scope and content of 
the first week focus on the conceptual and technical backgruund of agro­

forestry while on the .econd and third weeks it concentrates on mwthodi to 

diagnose agroforestry related land use problefai/potential s and design 

appropriate agroforo. try syste= andrtechnologies. 

Training sessions will include lectures, workshops, discuiaions groups, 

case studies and field exercises as well as independent/study work by 

participants. ICRAF's multidisciplinary team will participate in the 

training activities ot the programme. 

Th Tlrainn Mat rtial 

Since agroforestry training is a new area, so is the development of appru­
priate training materials. The method being followaed in this is essentially 

the ,im an in developing research methods, viz. collation and evaluation off 

televant intormation from cognate disciplin-i and integration ot such ianor­
mation into a new for-mat. Once inch a framework is dtevelo;,ed, m.aterial% 

can be "tested" in the training course. The present package contains a 

compilation of existing knowledge and elected infornut in about agroforvstry
 

principles, practices and m.-ethods gathered from differvat sources and arranged 

in an crdrly form for ready and accensible use an training material. 

I. 'he: r'z, -,f,W'a'.'t " , Pe:r ha. been placed it, a two-rinF 

binder that qhould be used an a convenient, portable system to add and 

revise importnt intormation. 

.lT";a
2. 70/i' Ostabliqh five ,;ectionS or tWdU l. on: ICRAF'4 Reol and 
'rogramne (Section 1), Agroforestry Conceptual and Technical Background 

(Section 2), A Di agnosi tic Approach to the ['si gn of Agro orestry Syste-m 
(Section 3), Agroforestrv Experimental Approaches Section 4),. the Coure 

Evalu.tion (Section "). 

3. ";te'?Z:2* .;:phi 4 include the main no:,.s ind/or key ati cis, practical 

exercises (in the field. case studies) and lists of cuppl,'nintarv m.terials 

and reference reqni red/ recomptnd,'d for the activitiev of 	 the pr).yr_-u.il 

http:pr).yr_-u.il


4. Additional inf.oor iooat i, provided in thte Lntroduction, Sectiu: 5 and 

Appendices mi the training cour.se objectives, organization, evaluation, 

participants and programme of activiti- i as a guideline o-r the organi­

zation of similar model - courses on agroforestry research for develop­

ment.
 

Ester Zulberti
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ICRAF
 

'IV lntrnaitional. Coiunil~ for Krf.irah ini Agrrrfo.witriv CRAFk) 'Ja 

Duitch Ministr ofii [hi I ~ielt. Cooperat ion .in, tit, Ct(.-1 '! t tociin !,.rnat 

Lti eadqiuarr~ in NCa)rnob i in udl [Ca ivvn ir th. Ovrn -

Boaird of TIrii,rvv*i with equalI r,,pre,intitL n rl::i Cv a~ld de'.'eIupiIg' 

nounivi~. Witrh the exceptiono I reivieurtri otL; h- C ntry.ite t 

oiiit tn: Meit 'ICRA Avr:~it:i iits :iit incill~ / iuotifro vhilqntryi[ 

d rowniitli; hirelt,rs Liri.sate t 1i'Tl AI'l tit 5 nutclv r : Ii1 1n1.: i 

wi' I-he ing A the o"I.*' I ofvoinA n'i .. iintii hy the pi-ni. '2 

the lloci-I';Ary ii'.ilVi .... . lo . irrv ont It-I Ll41 riold riI.trch ,it % a r. 

sptICRFnA ii ilk' oh s-ctijvv thir'i.h actin ii a~n itltc ti onl tdtIals 

i iti .,irot II , ; t Iv ,,'k' : Ir -t . .1 1 ih, IC 1 F inr1 ti ato , prnmw i an 
1
A s.. r i 

rene.'.rAt for the &gve*opinr ot .1ppriophLire .igrotoritrv ivirvi .tec~h­an 

More slit-iticilt v, IC:RA\F' sact ivit ieri include:
 

" the *;v'teinltcjcollec ,'tion , evaluaion .ani dii'aernjinntjon of iinf t:~lt in
 

" proividing trliogii~ fai'litiLes (rourseA, int.'rn~hip4, foteI'dipi) to 

* IVVVII' kpi.~ Mnet iti0 11 wliWit -hI .1iat helIP ing' re,pae~r,'h inn It~t 101 to ide'nt i fv 

n.elev\'t ntiv a rh will ci nI,I, I , ro-iI prob em- it, I .and't- I, I: e'1CMi 

* idevelopil' 'iOtltd rot' o'"'112.t ltl' .ngi'forv%r'rv chnolo'.its'- o. "IIIrii -

purpoqv !tvv
 

nIii 

11k.tt t I 1 
.s; Io, lilt ! 0 1 1,'.1, It ' I;t rV 

" iiidol It i1*,- il' 1II.,o rit I ' It " oc r 'I 41i n i oi I rr q ion i I or I itt Oi ­

nHio l Noris tr't t': in 1 tld re i u iA moo, W it­

"*a ri. nI ri t'i'f .ilo r0k'Ih1 :",It iinr A 1 o,it'tu;'o . vn. in'! Ot her 

-ii-A nrnh rnti 



cations and training; 

6 general promori of the concept ofi agro oraitr th ruugh ptrltIi, pati . 

by ICRAF staff iin varioui Local and internationzal meting and by publi­

shing in ipi~liir tnd sci.entific media articlei which aitm to broadcn and 

deepen -w iel oiti oft , et: 

P'ro g r oile f W.or-k 

In order to provide a Htrurured ,and efficient tool for fulilling its .tndate, 

thi Council developed a programmnte of werk which becme operational I on I January 

1982. The prog,ramm i hiui It around three Local. pointis whi:h %.7ma ri e our 
tn.ltndil t' . 

* 	 the dev,.,lopinOit 

ecological cot, 

of ,grofor,.t ry 

" the n yqrvmat iv c 

ot M oit ,,.tl,j,..i for idtentifin.g i 

rtin .oin , -to e iy etom .in! ro, 

techn,,.,jei t, ov .r.,me i. h kidtr 

oo I itri, ,arid iiiv- ii.e, t,t t , .m'r ho ] 

., L. L, econ tiz An! 

1 1,illtng the . tential. 

kLiti , 

an.:.] e,,'v~,alua-1 

titiv,; .i.ro~l' rt' ,q rv techn, o ,i,.s ; 

" 
 the 	 OtriW e,,t di, q,,mi"ark" ,or :awth,,do~ te"i m.l kmw., A q - to sn'en.'ti sts 

and developeit p liter. in th,' tropical 

The progruiniui of wirk i implemente, throi.h 

gra *le,, tah with . numb , r of pr ei t .nd 

The 	 work proi'rt:umin are: 

I. 	 ,atagire'ut and Administr.ation 

2. 	 Fiel tStti o, Machiko', 

3. 	 Agroforetr,, Sytvem.,S 

4. 	 Agro fOret rv rchn, loy 

5. 	 Inform.it ton 

6. 	 rraininev 

7. 	 Coil l'or.tiv, and Sp.cial Projtect 

8. 	 Agro fort r ry Advijorv Un it 

The 	 Ias t prog r.ne , rh" Agro .ores t r Adv or 

In,! 	 o; i-tt.;,t -.Il !,.c'l;,'in, Vuhrld. 

ei.ht ,niely intera,'tLv, pro­

i' Lvt t el. 

Service 

programnrq
 

Dveopmerc
 

pr; grarxie
 

Dis scminati on
 

proFr.uru
 

'i74 	 Ct w II he rin a co.m t­

bearing bat i - epiratv t rm t he ','e 0 core pro gr.l .n,,. In or, r t,. enure 

int e i irdi Ii arit v in .i! I I RAF' ,w rk, th,e -ri,,r. . , Ire not W!,ar,.ted 

by disviplimn rv b , ari,,i. Al I o re ,enior ;! itt , 'n ,'rir ,;w ptII,v .: the ir 
r ',;pv,,-t i vo , i - , I i n ir t invt, r iiito iI ;, .. t i-7re ,I Ui: '.%,1ZC ,, ,ojt 5.pr, 

http:Inform.it


There are, of course, spocitic progra.n.v coordinators and project leaders 

who are resplnsible for the planrning and i.Hp lea::Lcn tatijun of individua I 
activities. The prugramnes are interlin~ked and there am also stron~g and 

essential feed-backs from scientists and institutiu at the recipiernt 

end of our dissemination progratrinies. 



SECTION 2, ,iPOFO.t;STRY the C'oncelpu I aUnd .. rmWr..afCd bdCa. .9 

2.1 	 Mdin NuLte 

e AGROFORESTRY: CONCEPTS AND PRACTiCES (FILEMON TURRiS) 

o 	 T IJSE OF AG;O FRF'jT. r ) fM R,)vr rHE PPfK*, /7!TI,!OF 

CONVERTED TROPICAL LAN l.....L. LuDI 

* 	 AGROFORESTRY - DEVELOPING A NEW RE'-,RC OI'iCIPLtNE 

(Peter Huxley) 

IJOODY PLANiS .A\ND LAND UEF
 

(Peter fluxley)
 



AGROFORESTRY: CONCEPTS AND PRACTICES
 

Dr. Filcmon Torrea
 

I. Introduct ion
 

Woody components have traditionally been included in small-holder
 

management systems of the American, African and Asian Tropics as a
 

source of fuel or food, and to restore soil fertility, pirticularly
 

in the so-called shifting cultivation areas.
 

The traditional use of land by the smalltholder of the tropics has
 

been particularly affected by demographic pressure, leading to an
 

increase in the proportion dedicated to cropping (either for house­

hold consumption or marketing the latter to meet higher cash needs), 

with corresponding shortening of the fallow period necessary to restore 

soil fertility (Fig. 1).
 

An. a consequence, rood prodtctiu'n per cr.-pij in developing countriev 

vth a market economy ha% been kept almost constant, leadin?, t. an 

increage in the food deficit over time (Fig. 2). 

The high i.aput requirements of temperate zone tech ology (hi.h­

yietldng,varietiei 6 fertilizers) and their detrimntal offect u,-on 

natural renewable resources and social equity have tempec'cd the 

enthusiasm initially aroused by their application. 

These circum;tances have led to the revtv.i of an old practice. now 

called agroforestry, based upon the development of the interface 

between the agricultural and the forestry use of the land. 

R- arch Sci' : (ene,(Ronas ,'4aq.,,n i I ocki M .. L., .P'ro: 



Fig. 3: CoRnPavi.on of an u h. " sys tJ~!mlnems
 

NaturAl Fore.r Inc 	 i CoppiS"v. / 

/ 	 / , , S',+' , 

\ 	 Reducton of
 
Re ImnPjct
Rn 


D.er..,,riictiIqll Wed Compet+ ic orn!HI ,,
£'+ 	 .

,l~~ll 3_ v +...
 

Itte
 -7
 
LLeach in = 

The amplitude of that detnitio. impllcs 
that several acroforestry 

systems can be generated according to the components included in 
the combination. the role of the indispens.able comonent in the 
system (the the ofvoody one), type interaction betvwen thc!%e components 
and the other5 in the system (spatial or temporal), and the way in 

which the woody component is distributed in 	-pace (Fig. ,).
 

http:CoRnPavi.on
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Fig. 4: Agiofomsvtiy ayatems 

CRITERIA SYSTEMS 
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I 

Fig. 4 (b) : LL' ,z' :Ji1ir,.,m . 

System 
",e- tole I UI..'rt r 

___ 

bu eLn 

LFue Iwood 

_ _t_ _ i. 

J.. Agrofo:iezyv ByCutfl J~ e a to eln ut h ocr~
 

production of food :r'ops and irhcrt ore~t (widl~ a "produ,:civ," And/or 

"servlc." role) or" ree crops. Fig, 5 yr iaticjIy lrptrcen~g :h 

irch I tee ire o1fsore eonp tl)iroyI tin o'0 .ite g;lrlo-filt lvi t li rl tvil 

Fig. 6 onld I t.ric,,ine =h e ,t t h. woody pec , - nmld haveI upcn 

Soil fertility, ,I conron,,nt; of' potentiail "'impro':ed fa'[to'." sy':r 

or when combined in !;p~iCe. gi' h, thin ",,rvLc& " effect of <in 
ailley cropping syaitem upon ThL~~e production, a.a eempare.d with f~ertittfr 

aippl ic,it ion. 

3.2 Sl. vo-paistoral t/.;emi ittgratc tree. (timber, food or fedde~r 

producing onles) 
 wilth pa.ture .ind livestock. Fig. 
9 i .in attempt to
 

represent the airchitectur-al profile of eonceptu.il combinaition. of the 
sLlvo-palstora1I type, .and its 
corresponding "cI.l.ssi'icatton".
 

http:eonceptu.il
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Fig. i : Agyi-silvicuLtul-az sjtems 
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Fig. 6 : Effect of Acacia albida 
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Fig. 7 : Nutrient availability in siL widezr .'es 

(Proaopio cineraria) in arid and semi-arid areas 
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Fig. 8: 
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Fig. 9: 
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Table I b.ows 	 the favourable effect of artificial windbreaks upon 

pasture production and live weight gained by animals during drt and 

rainy searons in semi-arid zones. f the competition between woody 

and herbaceous components doe. not offset the advaritagc when natural 

(i.e. forest) barriers are used, 6uch information would Indicate the 

potential of "living fences" or just hedges. 

Table 1 Effect of shelter (windbreak)
 

Stocking 	 OM Prod
 

PERIOD RATE (Sh/ha) SHELTER (K/ha/y) LU (Kg) 

15 	 YES 370 43.1) 

NO 205 4o. 

DRY
 

(3/65-10/66) 
 30 	 YES 117 32.0
 

NO 61 26.3
 

38 
 YES 68 21.5 

NO 34 25.4 

15 	 YES 1920 50.5
 

NO 993 49.5
 

RAINY
 

(11/66-9/68) 30 1SS 
 730 44.5 

NO 343 37.5 

38 	 YES 339 40.0 

NO 163 32.5
 



U1
 

)ata in Tables 2 and 3 show that. under certain circu=.stances. trees 

Fould not inpair. and might even improve, production of herbaceous vegetation 

;rowing underneath, both in humid and semi-arid zones. This woule. 

ndicate a potential for silvo-pastoral systems of the "pasture with
 

rees" type.
 

Table 2 : Effect of tree density on grass growth 

DENSITY DRY MASS LICUT SOIL T 

(C/M 
2
) INTENSITY ( C) 

Closed canopy 276 3.9 23.1 

Open canopy I. 447 5.8 24.6 

Open grassland 302 15.8 30.2 

Low fertility soil 

Trees : rachyategia spc'fozmria 

JuZ: rdri altTobiflZora 

Grass : t'c:rt' n xr im 
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Table 3 : Pasture production under leguminous and non-leguminous trees 

(Average of five replicates)
 

SO .N (Z)
 

DRY X;ATTER 

SP. (G/.1) 0.20 cm 20-.0 ca 

Erythrina poeppigiana (L) 639 .35 .15
 

Phitecolobium saman (L) 720 .38 .18
 

Gliricidia sepium (L) 639 .32 .18
 

Cordia alliodora (N-L) 752 .25 .15
 

Control 750 .28 .16
 

Data in Table 4 would suggest that the producticn and utilization of
 

a herbaceous component growing underneath trees would not affect the
 

yield of these components in the system. in this case, tree Crops.
 

Table 4 : Grazing under coconuts (tre" density !O/i)
 

HE.BACEOUS LAYER CARRYING CAF'ACt Y TR:E CRO e PROD! TiO 

ON(, M ) (IIu SMA.),,/11A 

Weeds (control) 82.8
 

Native pasture .77 72.7
 

Pangola grass .8) 
 75.1 

Guinea grass 1.67 
 83.2
 



3.3 Agro-silvo-pastoral systems combine food crops with "productive"
 
(timber, 
food or fodder) and/or "service" trees and Crlivestock, with 

without pa:, ures. Fig. 
10 indicates some conceptul systems of this
 
type and 
 thuir po-;ii1l, "classificatton". Fl . 11 in a 
representation of an inte',rated pig production system develo;.e! In 
Ecuador.
 

TL., propo!ied 
;ystemzz represent !;.veral biophystcal hy p.,-.e about 
alternative sysitem!; includ ing woody comporien t Li n!d aj'n.:e -rt. 
If they are sub:;tnti.ted by re.s earch, they can be used as the basis 
for the generation of !ipecific technologi.i. 

Fig. 10: Aki''- at-p:; ,)ZC2 . , 
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Fig. 11: Integfrated foodcrvP , S,-fin ,dand f .L ::cd ":o :e , 

4?i 

-Swtnt-fuelwood product :, 'atfodrp.. --
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As mentioned, earlier. .t9roforetry forsystem: repr'int an alternative 

land manage ent that can improve production in it taina.blr way-. 
 Their 
adoption by the farmer would dependI not only tu,on their potential to
 
solve problems of a b: )physical nature . 'jut J.l:o u,,.n th, 17 
 rri~rie­
ness for the circumstance% surrounding -h.7 dtci!,!on Maker. 

Thiese circum.;tancer. would condi.tion t!,- o.tf,
ar>orerv
 

technology to be generated. In this re. 1 ~ct i -::,tof 1te nc;etc., 
systems mentioned before offers the ponstbiltr.v (f follov*Ing ,tIth.ay 
of intensification which would facilitate their adopt ton by rrquir 

only gradual change, in existingt pr.¢ic,. 
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Abutywit 

Aq'ofores try~ in a cotl rtive naynw 4"or lanzd use tryatem and tahmologfea
z~herew o do L4nertl ued on the, awnems&id mawpmantania'c are "t 

arr'aqonct Qt t~npora2l ccquenqce. Tphagximforestri eje teme thre e
ecologioal and oconomioal Ince*actions between the diffomindtxr m-sntv. 
App lying thia defini tion and scopo 4t is 'Obvious, that a rofolvettrj has 
fo, long times beept in 4yidepread use all over the troptcaz aiortl, alIthouoh 
under difJ'ernt nanwa-. Thore are oovajr*Z ommwroiaZ.i ta,4*~ and 
subsaetence agofozvo trij prac tiae, eomo of kwhioh have' 4 ttatd the 
syotoflrjtia. interest of a.frioulturaL mid forotrd eaxerte, #.U. 'gmxzing
10nder trva crops, traungya afforvatation an,. shiftingj oultiv~ttian, but 
most of w~hicgh have 'fallen mttidef the mnve arve of exioting inn ti­

-tutiono. The rvalization that all1 these tkrioue pmaotioe. has a owv'won 
donortinator in approauh wurth exploring xknd edavoopin in a syswtomi 

Wayj is ructint, 

Via promtiso of the ag oforee tin approach tw &l opvnt of eontwvrtod 
*land lies in the fact that it has the po.tential of atdmais some' of 
the key eco logicalI and eocnio-ecaonoi problonm. of such land, e. g.
elnn aoil fertility, eromion, food anid fuatwod omy-tity, etc. 

By care ful aptinrization of 'the. poviti;. interatirk. baftiver Xvt4f ccnw­
nento and .n'opul/wtizls it ohould be po#eisblo to obtain a h~yhor total, 
a mare owe tainabetoand fa morv wEoelfiod piwtuation P-tn the 'land :han 
.17poodibla eith n~ra-tional" approa.-heo. Thce yoeuntitio 4a&meopftnt
Of 81uitable0 'M!4lti-PIWrpoa" tirouo/shrubs v141 be an aemontial, "-~~etnt 
in vtrtagissa aiminj t,, at-hinv thio jVout. Theiv is a practix$t -w 
t;'zpped Umowl~ cti at for imnaaing swch epscrivv rov VOCI ~~oovt 
fualwood Mid fodrpro~hutz'on, c mibIltty vich and onhimAvo*nt of 
crop pmdiim ~r~taz~improtwmvi, ot- :NUfarly, Momer Ce 
*unimi toid ecopo jo' Cnnotkstivv and iintatitv cv namteione of troota)
 
chruba and copalanimutle.
 
Viat moot so -iozut one ttinta tv ,the &-vorwnt or agrofo r~to it.
 
full potential aru inovtitucional'. Aagmoforentryg fllp betriman oxi~ting-, 
wwell aetablinheod dj*Jiai 'n4 t alCCl lel. sinasswCtr8 
ontifia. eto. - till ^t&08v an Enteeijaiplinamj apprw and 

*VWJuI'aos for itts 4.,Lvlopvmnt. tzvpid todazy of agroforeerv:LwThe bing
migarded av a oubdivaip line of joree try, and thus the vole tivw ty
of forvatry inst!tutiona, in not oatinfaotory and vi11 prvwnt it# sj'fI
aient development. Other ontraviinto aid problemaw inc'tude trvoui-%rtte" 
land tenure and1 lerilution tn mevwetcutm*0, .CXt4nsian eorvcvo za@oig 
necessary oxpertise to advice on ntogritod faming;,fiN etn i 
to adopt ikore compiex and tima-constottna magovnt pititice*,, 094'. 
Concortod and docisive actions wIill, bti imquidrd, both at int-trui.vmat 
and national ltive.la, if a systematic and ffi4oint wom~tarud 
adoption of well aoneivod locally adopted aj.rofvreu try prmcticvs dme 
to take place. In oie'w of their importmvv1ctoa *aSe- oe 
mvkoru and Allndoru, iiitsrational &)norimnd daiv*Iorvvt it.pepios itetnmweaload role in fi:a o, ito rvsnprt. fie II b.;( hi 

inn titutiomil handlingi of a.71ofotwe try. Jmerwaced finanoial ntqt~r~t for 
devolopient piojects Phuld not- ba onjitAered an iwtudatv priorzty burt 
should auhit a morc R:?vrte,-t~ as34kzvnt of tho milmim t and ~otial 
of ugrofotvnrt nlc~e to solve ival problems in a far')ng Sys tems 
con taxt! Ini mitinji and auppovrting a ancivnti'ffa vaanrnng and ttvlop­
mont of pivmising ut-ups trios and shub. irq uvnt pmriii 
for intt-ati. ac'7a <i 

http:ltive.la


Atrnatonal laeeo, aqtions~ ceddto be tAke? to, rWiiic~t4n*i~Z :,nd 
legal bottlenuiolc fori pgmnenit,, integrated f r~xvo,4md Usi" t',­
grade extensin servies t6 op. ith aarffor0V a ,omitry sp and" 

gi~o ad t of,4onwrted landa Piuvt-be. ase ­jjat~m i~rove ue 
in ralation .to the anoyr9ity of th, pi-oblm a4*1-1eued.. Ut t1iUZ kb i. 
flar m~om diffiejut to inatinwnt amo est'y, deWf"$wZ hpM or 
exampla, the '"greon Yvvoution", and it kmU t-kWe tiw $tiI I 
if decisive ations arw ,taken and substantiaZU~ incoveu supprt i 
eventually give~n (i.e. whn inatut~ona4 and othi' bOttineOk.aMW 
removed), it is lik.ely that agroforsr taohw1okviee LI.Vl~Ma'-
significant positive, impaot on the use of oonerted and o~ur Lande 
on a 10 toL25 years' horizon.' 

4 
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tems comn au 'o.4'. convrsio o4'*4.a~reit vfr 

ubtaining~4 lai#Ti a~i~lua a ette ntt no 

ora a a r~d th~~ l inr Ssa bt hh thi of'v~ 

tes n a wtior ize ov ,.'teforet arheas resutin'g fniratt 

Seen~ion r0dOneab. long Aatime sc lma a~ a v ery ), <',,centway 


andrtn the troics pciaio
ornt~k prooriod of~aua .h une ys 
tma nd~tan unazmanen d buvshvrfalowo'r@ ofarcu litut rw 
puraiousptasturaldusia,4 asca p d~er oriwoo.un ors 

'they Ql, ths tu lands '.d4qullraoinb~the seecavate 

relvan t s e ubth~raS~5$nj~t Mrerecntyacoerit~ ry 

Theinceaingprsmuer'winig troict or I~N4 t ~n ' o a 

lantott priori 4 r tapid grin i~bo ttpsulto vkh bic ac 

droughts,~n and fa1o 4Idfia n, bushe I2a'o o ri gokUteato 

reenanda.rdlnd
 

the meiumand rssr susteanc b t o pitcl est',I osWFurj, 

dvpond mucht nufin n 0 thoqu~ It P 

log-a f fo ­

moe 4rand)us '66"444'. 

a*nalrad cnvrteda adl.h~ dopulaIQR o t­itolu Wfnfns0c uto 

mLafnin, forst hs,ofd 4to nadt Qs ras~t
auso ' 
Sin rf t I al ,hrpips ndtonl Wmriefi 'catnb*t fjcetr'-. k." '' 

fro imr'vn faea'Qngmn 

4tge ihu h d~posewm*t of:u the fa$&aigta O Con_ 

pressurearovng resana .4u rces, not a tI tr~co IA mater'of 
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probl Iems, in teris of, number'-of people, involved and area affected:, 

their'complexity' and local variationsrule'out any paaceal, global
t.~'. t 

0 oc Ie-7--- approach-What--vilIlI~be- needed-r ,cref lI con he-

strategies and plans, based on a full -understanding of 

interact ions ltiotw aei socia a. econ6mlc, ecological and other factors, 
. ....: . ,,.., . , 

This review deals'with the agroforetry approacht6,land develop­

Ment~and the potential sandi constraints of,this "techniology,, as a
 

4component of strateiies to solve problems of using converted lands. 

It has been prepared under considterable time pressure and doisUot. 

aspire to be a complete state-of-incrledge report on agroforestry. 

However, by making use of the considerable oxperionco and Worse 

*tion built up 'at the International Council, few. Research in Agro­
foresry (1CRAP) ov~r the five years since its' Inc p io . .,lt h aws 

been possible to-bake this asseOssmen Itron mos't ofIOat hiWs, bien 

witnon anauarrry since the'ward and concep q 

pearda fcusof a'ecade' *5o.''V ta ncereat about Ihas not beento 

possible, though, to systtmatica)1y covereven a fraction 'oUal I 

information of 421roct and indirect relevance. toIa compee'asss-,,, 

ment of agoforestry whic n be foun 'in agicltua,.L orestry, 

social anthropological ,rural ecn~,~egahcl~and other 

literAture. Neither, of course, has; there, beew tim to obtain,, ""-" 

to unpublished. 'up-datad'results from on-going research and
 

9' development projercts on agrofoetr hrough Any q'ufStionUa~ Y
 
* .access 

of sd~ivys4 4,..... 

Adeliberate cc has been mL-de 'not to overn~uitn 'this report ~ 

with subjectiiiely'choaen result data from various publications to 

drive this or that point.: ntadantethas been mde to 
ynthease the concluin frmvriu sources as these are reeI it,." 'nfrm VAJOU 

vant to Inassessment~of the 6grofor stry tachnolosy:to inprovi 

the productivity ,ofconverted ,tropical lands. '''' 

syr io 
.,.,*I*.
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'4iZEM PRMEN 'AD9PREC OF ACO SI 

7. 7 - 7 

1.1 Dtin nnd 4cope 

"Agroforestry" as a term ani4 concept hits arrive~d and 'btcurw firmly, 

eacaliihe~ ntenaztional1 development and rural s~icnceuti 
nology in a surprisingly short tiuxe It was not untfA ths, At 
1960s and early 1970s that the wordi Attrted to appear inipublicfr 
tionc, then mainly in foreitry circles as 4 wider. CoUll nat * 

S.for alil tho various*frmo "tuga 'a (*ret~atLonsyt= ri­

tised for a long time in many, tropical coiutries (Kn,16) 

-General text-books ontroia agiutr and n yse 

from the 1970s do i~ot evenmentLo che wo~rd (e0g 1<9801**R!hebol 


Hanwhard, L.974). fina i'bra-trough" o ick,"ept CMThe the 

with the re~port of 8eneu t al. (i7; 

-;Inca 1977 least tnsk Still, at a dozsrn !4iernationa1. Meetings 

cofurnac, tocusig 'on nagro­nar, wrksopa nC.)APCdfICAIIY 
forstr
hne bonhul;.rlorUNcointorencoeldduring the, jar

five eo~sri Invariabl vto the v14u 4tarfrsty1~h 
reHolut ions. a-ul recofrsendat bis (e g. "VAD World forestry, C ngF~5P* 

1978, the "UNt DesdrtifiCaion nereee~ L?7 "UN cp(fder n ' 

on Now and iRonevable ! .iergy Sources", 1961, aid th eotrcn 

rluded "UNEP Sesuion of, A Special Miact~r', 1982); -all Prnci~ 
donor age~ncies, both bilateral and,%d tltat have reenl 

tknup "ag~frsstry" in ther lo~g*d,3vdig pro$rxa*,­
Inte~rnational. and national instiruint, jounal*, con~sultan~ts, 
publication, etc,, :etrn grtrsr are musromngallvr 
the world:' etc. ' 

There at-e probably many inerrolatud reasons for ths~ explowaive 
increase in.intiaut~ - one no doubt boing the buit-iii dynamics of , 4.2 
"fanhion" concepts. But thoro ismuch. morat tWth~n that ge 
forestry is the first concrete concept that butilda nm;I 8"tht: J' 
of much of ithe practical experience and scintfi knotlmdge-aq~red 




'4', nty eo4ovor the pat decades in1 tropicitl S-O'Lure, fare ec~oy 

Boll sciIi and aso'io econoIuchI, Ou{rincr ed + ndaae4ien'e rur'al 

Angnof tile tropical envtronmentr ht -soial,and ecoog Ial. ,ad 

the frequent diuappolntwents and failures encourlterid vhein trying 

Kto implitmmnt "modern" agiutrladfrstytcnlge n 

4ecologically seenitive and socio-aconmatclhy covapl siualtions 

have lot to a. realization tha altenativ Approached to land4 

deeomn must be -given higher priority' It is, of! cou&wse 3 not 

44by chance that the Increased internati'.nal concern aboutL'dWorst# 
and other social,t.Lon, desertification' food and fital1wood shortages 

use.andand ecologica.l problem complexoR vhich origifl5S In ma' 


raj.r)uB of' land resources coincides vith the Inragi~,d intereat i
 

Thtwn, whbat LD agtoforentryT Many definition's have, been prop d,.j;.<.4 

6( ad iotid b.-, ones, wide and nzrrov osex* many<. vnfrtun4.tIlf. W1 t 

X~at,- a14! preaumptuoui clAims thAt agrofocastry, by, daftO ti l44' 

succelssful Lappoc o land dv pt th~ ';kih a more nuporiar and 
! +4, + !4 :i44 :< 4 ? : +!: ? + 444f 4: 

i44ii;+ + i! ? ++/7i.4 4 +;! 	

heri to, list aa rpt~ ~.4•
'anythinfg olsa.. It woul1d not servo any pusrpoia 
i + ;i&4 ii £ @

;i! ! i; :r 4Xi W '4 V ,+ i 

44 4 ! ::~ i !4 ' i i xi: !i ~i ?; 

numbee of Oaffnicions (for thls, :s 'for',xxpe.4Aro fowstr~'.SYte ,' 

.--- K'444being objective is: 

mit'Z~7'AyroftViltry 'io at Co tktiw~ name for zavnf u~'yet~s 4 

noZ4opiea w1hro b ttaosa~ hli Iso boo@a a to.
oo4 PQIInn4*l 

ariw cieZiberatillU uood on that nam ja4 MUMCW1iiit t, a& 

44 Oulturit em'pa ardtoraniJnv2Ze, aeithei acrvI! fon o Opial 

arrangemen~ft or tworZ vaqumm 

bof h ocoo gioat nd aonon?'4a4 Iijternation. a tzPI the dtf­
S'-ara 

4... This definition outlinon the broad boundariela 	 6f alrotarestryad
 
4++S4'4 +@C';++
4 4444 4,4' 4444.'4.4'4 .<.I4'.444'' 

the :ypicitl characteristics of iucii systems: 

agroforastr normally inole tw rmr4'cesJf pat o 

plants and animals), at leasnt one of' whIch Is 3 voody p~tronniAls' 

........ .......4 	 ''4 544 44444444'4'444 :. . .:.i{..... . ... 
4.4 '.4 4> .44.44 C.44.444444.444. .4., 4.4 4+ 

44 ''' ' 



'nagroforestry system~al4ys has rvo or mar "outputs '~'~' 

Sthe-1-cycdn"l of..n.'gooLn yss"i-aw mr-~-n 

year, 

even thsimple~t agoortysyott ismore comp@, e f 
lgcally(ttrly aznd Ofu0ctioully) *C*ooLCa1,)Y 

than a mo.nouropping syet~M. 

*Itisapparent that this definition of agroforestry ecIoCQpwjs.eO
 
many well-kn,6rn land uie sysiewuIs practisedsince loing times, on
 
conVorted lands in rho triapics,
 

Traditonal shiftin cultivatioand buhflo syses, (or 

CIO~ry4deliberaiteand im~porta~nt part'of the system.- Itetr­
actin,both ecologically and economically wihth crops 5gQrl1
 

in the cultivation haseni Systemswtnurlfos can, 

,of cours.,'be classi.fiedas"*Priaitive" agrotorNtry *Inct Pa
 
delibora-va choicv and 'planting of woody I Oc os: take ance.
 

Furthermore, All forma ofZ 'tauingy4'" bt(Oreotation Aylme Mr*' 
included, as well~ as systems In whvich such well-known croico"' 

-Naturally, marc "' ypic.d' ngrofo~restry *yItems, stch'as thet hCM0 
gardens of thd wet tropiR' ov'thoe'delibert 'e of t ee 

,and shrubs in che'dry tropics :are part of the,*concopt.' 

The definition, and iL. imaplica*tion In terms of~iits Is'includedt 
in It, brings out one! very importan~t point agroforestry"Is onl 
a new word, not a now practice. The6 ov*lt1lie In,';;',n theI a 

-tion 
 that all thoge diftferent Ia use systems and 'pratcs 
of which havo Lraditionally fallen in~to the f f~d of horticuiture 
somet into agriculture, some into fores try. sand sany, of vihhv 

. 

'-,, 

-' 

1 

VP, ,
3 

' 

'" 

, 

http:ecIoCQpwjs.eO


not attracted any systeriatic attentioni at all, possess certain ' 

ccxop featire whicfrold-treat 0-romise-for-land. diveIopmn 
in the tropics,~~j 

The word 'agrofo'restry' is admittedly rather unfortuniate io the 
sense that it linguistically evokies a notion of it being A sub­
division of forestry (Stewart, 1981)rahrtnaniegtd 

fomoflndue n4 muc ratren eeW ~~4e Simiarly,~net d 


creates some prob1lwns in the translation Eg1lsh-Venh-$panish
 
(see Combe A Budowski,17) Howover, the~ wordu ooesl~s 

now so firmly entrenched that there~ to no point in vatting energy 
adefforts on trigto find a "btter o"e. 

1.2 Aims and potential rale of agroforestry ~:i 

The aim and rationale of agroforestry systom and technologiees 
ar to~ opiiepstv neatosbtenc'ot 
 tos
 

shrubs and crops/animals) and between tihe e.and the physical on-
 > 

vironuient inorder to obtain u higher total, amore 'ltvorsifld' >> 
4 .and/or a more sustainable production from available resouarces tban: 

44is possible with other forms'of land use under prevailing eco.­

socio-ec '"K,
logical and -mmic conditions.. ,4'< 


In odrto understand th teoetca potential o gooe~r 

to fulfilthose elms, It is usflto identify the distinct phy's-' 

ical and social, features of most convert.tropicaf lands., 'Althoug 
Lhese features are quite 'v*l1 known, and often repeated in ech 
nical literatur~e, their implications in relation t land MA"Ieat 
are dis trssingly often',ignoreil. 4~~ ~ 

Soil conditions and climate show, enorinous variations withinth 
43.tropical regions sil 'age, origin and its phYSICal and Chemical ., 4 

4.4 
 properties vAry as much inthe tropicsa s they do in temperate4. 4 

regions. 'Likewise, annual rainfall spans from praccically nil to 
well over 10,000)mm. 



7 4~ 4L~1A4 

Fo muc of the tropica world and cetil for mot 4on 

re tyuca the tropicwol and arl undeo.~rtood '~~fof c mtaite~y 

when us ing tropfcal land: 7A 

i
first is thk continuously high'tmaau which, 'by de--The 


finition, charxcteriza tne tropics. Alth~ough this proaoe aA 

high rate of photosyathesin. which is good. italso provotes 

high ratem of negativt. biological, physicAl land chaaki@l pro- 4 
2<:vi 

cesses, such as decomposition~ And oxiddatimi of orvnic maiter," 
weathering of minerals, production of peat And diseases, and 

4 

-444' 

evsaporatio'n 'of moisture.
 

ranfl ingi hea4vy &torme art considerably,,ightor in4 

trpclthan they dare in temp~erat ''4ns,(isn,17) 

.l"4"It' Is,foreample. estimsated that A&bout:C~of the" raMnfaU 

racevqdnmottropical locations (bath dr andwo#trol 

occur at intcflaitihs of~at least 2S sai/ho 'Wihbto conzld.etld '; 

as the threshold 'level at which rainfall betoms troiv. This-' ' 

should bcoprdwith aboutS ofrif o(OOI*,"t 

in temperate regions. ' 

-The third feature' is the strong, somtilas oxtrom, 

ono~ aaivMttejyfor fotZit'n atma ,4 ~ 
moot tro~pical, 00ils. This, in cobnto it h'4at t '&C ' '' 

organic mPattr decomposition rates are ILve tisthisher in '"' 

the tropics than* in temperate region's. *XplAins,,the'rapid, to'r-. ; 

47 'tility adstructure decline of trapinAt soils vh.ei organlc 

'matter, in the form of litterj,mulch, or manuraes o co 4'nu 

ously added to the soil Wn adqut quanttiotliw 
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An understanding o( the dynaic interaction between these factors
 

and between 'them and land management practices helps us,to inter-.
 
-i- ;.pret much of the physical land use problems in'the tropical d~evel-~
 

oping world. For example,
 

-d*hy shifting cultivation, when allowing sufficient fallow periods,
 

can be a rather'stable system;
 

-- why pt- rm3 r tr t - v aG icpalia, -rubbor and coconuts, 
can be successful on soils and in climatts where any attempt to
 

introduce continuous annual cropping fail*;
 

- why erosion sooner or later becoaes a problem in any land niiage' 'Y 

ment system wihleaves th olhr treaular Intervals. etc. 

It also helps us to Identity the two bearing principles for success­
ful management of tropical lands, regardless of the level of capital' ', 

input aviilable, regardless of' whether It is small-scatlo or larige­

scale enterprises, regardless of whether' you produve crops, aniWAlS 

or trees, namely;
 

- protaoot the 440il againot dirvet mina iaq4,ct, and 
- manti lv~o y:tr ee--

Understanding those two seemingly simplo principles And realizing 
that land must, wherever eossibla, be msan&god'to yield'wsore and 
more to cope with a growing need of basicnecessities,'arQ.the "''" 

technical and 'ocial points of departure for the agrofarestry' 

approach to land use, Trees and shrubs possess mtany foatvres thit 

may help the land user to adherv to these principles.
 

The most apparent ecological 'pozential for an agtoforestry approach, 

to land use thust exists in areas where soil 'fertility Is lov and 
*mainly depends on soil orgaktic matter, where erosion potential is~ 

high and where tho inclidenee of surface ol'deSicAton is high. 



mai ropaly ~ntegrhacte thenasc th -troic t byn a la>5l est e.,na f ,Jse~ 

... ' . a morel even micro-climate. ,.: , .,,;.., 
noils, whay,intoerite graretd stenlave proete .phance 

to magia lads Som of th most : sucesfu smal famr* 

coers land in throp found onigh us otia, yfer il'the ire itonpic, 

ibaho economdcaly supor dsuai nd lgroinT populaial and 
dcsioe t vaitaiol fpelt to reduce erosofhin asic ncees.,, 

tions (see below.- siection 1.4'.i;i ') .!;;;"r":7!""......... 

A curthr potential fhaaI rei th. o apticablte onemrgLi nll > 

allnd rich land,sexitsin aio hoeinc sitionsihereaot pro-­

sSio
tasus in theopc ar ilactaloandpso hig pontal, etol 


. 

of. hr inlynthat agroforestryaostChav epro-ve iheirab 

o rood, od ae, 

sos, t 

In conclnilon, ohere Is littl doagroforestryuv bnch- apr v* 

to land deve lopmnt ie of dheibosatsuicesftiosal faofers s­

and/or]::.:... lac of rural:/. inratutue(ouuk:in, a;es 

tre es-and shrubs.underlin. hs co~l usinlk hs.dal_~ 

nomical c oially suppoib Idsnconcreie, Vpation froblt 
asi ions. o situatins whee lendte .u;hiuat s 

_j 
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1.3, Classification of agroforestry system A"i tachnologies," 

ith many new sciences in toarcb of an identity, agrourestJ& -iZ 4.4.Like 


, 4 , : ,~ +: : + : : . + ; + +:, + + : + :has hiad its fair share of classification efforts (Combe & audvsi, 
1979; Eing, 1979; Torres, 1979; Grainger, 1980; Vegiara, 1981) , It 

"would lead too long to make a detailed review oallth proposed 

classification systems. Tumost cownonly used criteria for dif­
foeontlation of agroforstry systems are: i;
 

-PhyjioaZ styucturs, -particularly spatial arrangements of voody 
components inrelation to crops (e.g. if trets are panted'.t 

-regular spacemmnts, inalloys, in patch.., or ina haphazard
 
way), and vertical stratification (e.g. IfItisA 'utory>
 
or multi-Atoray system),
 

- en~ami~ar~t if crops/animate and trees are porsaneut 
ly mixed or rotated ("(allow" system), lenth of tr'ee rotation, . 4 

-Ru lativa Cnortace and mrae of components: whe ther agr-, 

pastoral (crops, mItre,, 'trees and ani'mals' it 4 orhatho. ttes. 
only serve protoctve/supportive role* forcrop production.:', 

1rdoto aiwoupt 1' 2l m wheat hor foodwo I ddel~r 
. .. . .. .+
. . -+ : ++: ++ +++++ +(+ .4;4. .44.+:or any other product doam eo whth~r t l* 4+':#4 

+++,+: 

+ +++++y+sat:i::++:+++i++: to e + ve/ U P~il ei+Xo ei +J P
++'on p++pr
scale, co .erctal,subistence Or Intermediate - .! 

++++ ++ +++ :+++! + ++++,:++?+ ++;++++ ++ ++++{+4 +444, + +i?. ++ 
:+ + + #!+,++ r+++,.' : 

+:++5+;]:+++ ++ ++ +.+: :Ii+++++++ ++i ... ++ 
....++,+:++++++ ++ ++-#: ++, +:?; : +, + + + .+ + + + :+ !+ +# +145:+ 


+" G '' O +:+' IJ++ +:
+ ++ ++++. 1]+:++ + :,+++!O++1 : '+ ] +++ +++++ + ++ p + +;+++ P + +'+++ .[ j4 .. .444444.44. + +:+++'+++O + :+++ ! + +++r'!++f: +' i
+, + ++ + ++ + ++ 

4++ 4 : + : + + ] + : ' :+J< " + r + r+ + : + . 4'44..;+++-4 ? 1++ + + + .4?. + 

+;++:: ::++ony +++ :+ +++ :., c lhr44s.a ,.>p4th~r:pr dufi ++?dmlna os;+ot:+:uh
' 

4. : Some classification' systems+ + are' + one+ ;:+ 4OI'4.. + '+44 ; ;+ + ; ;++based'on ' criterl&:+ '++e'only ( 

,++++ + - .....+,+....em , ... ++++ :'+ ++,++:++u+:.+'+,++ +::,u++:+:*+:+ ++: +'*.*++'444 44.7?++I~pu : )yl +++++,,+:
King, 1979, on the role of components;.,vergar, 1981, on temporal
 

irrangeucnts), others try to integrate various crtrl.,,ir
+'i+ + ::+S a + +C l 4. ++ -7i++,V ( 4444 44,+ 
...
......... ... ."...... .. .... !+++: ++'+'+++ 4 44. ...4.,.,++i
archial systems (Comb & Budoskil979l: forres tTors,1r7,4. 4+:#, 

+ .+ X'J,>'. 4+.+ 4.i':-.4++ + ., 4.4>4,44.4

+1:.. 4 ++++j4+; 44 4 ? 4_4. 4 44 4 4( 4.." .. ,444 .'+ + :< ++,,.., + .'+Lge 4 4:::.+ 




A ASeclaIifieat on -system-should -not: n1y-serve-descriptiwe 
purposes but also provide a relevant and realistic framework 
for d'Avelaping strategies and 4ction plans f or' research and devel­
opment of agr jorestry land use., Most of the systems proposed so,. 
far fAil to achieve this,~even ifmany are of use Indntifying 
resear~ch needs, which often is the backgrouind rex~on for thei 

duivelopment. 

"4.,in section 1.4 below, a brief review is made of present knoviedge 

and experience of agrofrestry under the heading*: ,Vcrva1,1 
intermediate aand Pboiatecec systems, I.e. a socio-c@couqmIc cri- ' 

teria isused. Although this Is rough, and certainly d'oes 'ic: 
claim to be awel conceived "clesh~Iicatign ayte~"iL s uit-~ 
able basis for discussing potenitials and A levf~uthrdvl 

opment and large-scale Implementation of agroforestry, for. est L­

mating resource needs and, not least, for making an assessment oif 

impact of national and intern-Ationa~l developiimct ef 4 .ts 

No specific classification exists of agoorsr 
However, since much of the novelty of Agroforestry as a fleld of-:' 
systematic resuearch and development lits In the intro4ucton if c 
trees and shrubs into the agricultural, and pastoral, lands. it ls ,' 

natural that mose attention so far has focused owi varios 4P4aects 
of the woody component. This, of course, is,also,&.result of the, 
fact that agroforestry up' to now has mainly been eprmoted, an 

* .the thinking behind itdeveloped. by peoples'vith A toruustry, NO 
-logical or social/geographical background. .~ 

There are particularly three 'technology areas which have wve.vod~ 
attention: . 

- iulc1-puirpose trees identification , ~'J> ~* 
-minagement of woody components 

-arrangements for comapatibility beween woody and non-woody., 

components. 
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or ag;Icultura1 economigto to agrotoregwr iechmoloxiesei'­

1.4 A review of aaroforeacry practices ' 

The. growing interam in igroforestry lu49 reulted in a rapid in­
crease ovetr the las8t few 'years in OL, \.mbar' of writen (pblisho. 
anid unpubliihed) aceouot3 of isg torestry praotiets around4 thc­

world. Although the word agr oreictry is not mesntioned inothe 'aajor 
geographical works on tropil 4rtittral luM ov~e from tht 9706 
U.g, 11ariahard (1974), Couruu (1980), or Rut n1.gi (1980~). ebuksa 
contain numerous dQ.ICripttO9 01 stImt M Pan4 v uhith aire 
disinctly apoforostry (ti rho ent that woody poronnats .Are* 
deliberately itegrated it rpigo ainimid raisnu iotas 

Several geograph~cal envin.ations of agrofortstry practleicw aMw 
booni presented te various workshops, som1iars.etc- 0013? Ithe j45 '­

3-4 years. A Ilat-ng of agro forstry systmiean4~d wracticas arotin. 
thetrpicl orl wtspresented by Combo &liudovski (1979).~ Like-. 

WiO N~ir (1982 haa gie n Lugo number-of nzoaiple of e4i3@­

foroastry prActices around thedvloigUioC1 Ord 

There isa wvaith'ot"coun~try 'ad eioa o3viwso>t2-toaI, 
agroforee try syotam and practices fioM Ar4OU aeoft ips 
-and 'aub-troic. 1Iudowsii~L (17)hits for exp , dar,,3vaL­

ous pra~ctie inCentral and South~ Americow. Special'itwsdiia­

forestry from the Wstern hemilsphere have been peetdfreml, 
from tropical Ameica (Wtaver te 
197,a.rm. Braziliani Amnion (GAIVAO,.9) Cs.fitrAi IAwUUICh (Vilken 

1977) and Costa Ric a"0oiovsk 
 391)*
 

A special review on agroforestry in francophone"Africa wias publited 
by fAQ (1981a). This overlapt part)y with the several Itevitloo011 
S'aLhelian agrofoL-e Stry Published over the latt years, e~g vonM aydeP 

http:197,a.rm


tices in bumid, and subnuzm.o we~re rib 1gWest Af ricl es*~ y 0 
(1981) and more prticuarly,for Nigezl *bI yxiabQ t0979) an4d <. 

LLTA (1980). Faulsen (1.98 1a) has reviewed riqrfo*$ity rcie 

and potvntial in Kalawiuv4as ie vrieape wal 

Agroforestry practices .1nSout~hEast~ Asia havo bten. descrbd' bYt 
Atmosoedaryo A Wilayak'iush(1979),' an~'nr viwpre­

by Gcnaracao (1982) for th Philippines and Ahisad (1982), for k318Y' 

aia. A dtailed review, althog wvith a srong~biat irvards for 
uty-baist. agroforestry p~e (taunt~yA),, wao roitrtly pub- .~ 

limboid by VA'(1981h) for Tndla irnd Sri Lanka. 

Prct~ically all 	ths ravieA qv and cout~ry 1pracis t*e~on ioal~J 

C ~ 	 superficial, -descritive(qu.alitative) acounit., Vitry rraf art 
thor,r any quanticArive data on num~ber of poople or arqa atf.kted, 
let alone any in-depth irtuiea or) ho. ecological .4 cco.ioo1 
advantages or disadvantages oftaayta 'patca,6acli. 

They do ahow beyond doubt, however, tha arofot r IP o >4v 

we nwC* uAv the WONt, is, And big~ fo o, o prakt siW 

in almostL 1111 parts of ehe~ tropical'4and40-btrppICAIdeveloping,' 
world, both dry and wet, and th at ttaiiha to' n pratk.ozkL*A 
anormuous. 	 ' l 

1.42.2 'Couunrc ial gyatema . 

The trw "tconwwelzt jds'~ Is used het, Al At l.ctve traMiQ 
for agroforIestry land-use systesw hao c4 pr'oduction otcos 
ofte. single cousuodity, fr*leI h pr2Plut~x 4n 

rationale for the 9yostm.'~daveltitoitt. Sc&1@ of, operation* s,42 
-of ten M@4Ciuta to lacg0 rand 14nd owniersht mt~j beq 4tnmnft' copra-j 7 

Licn or Labour or rWIt. Zjprivate. is normaliy p~id otrv~sS 
and dons not, as a rule, perarientL -.es ie ,on, tilt-9d ard for ~ 
the ttystem. Subsistenice food crop~roduc~tiop n Ayrr %ay nt~ bo 

carried out on the~ UIOd for~ a shorlEteor log15 rvio'in he":~ ~ 



9'th'.of 9 producti 

uner mall- ccle subpist4te fharmin~.ipt oth rd ao 

Ct c al utrepstr bythet", avetiaban th ttoaob'jafly uyt
 

devlopment effdonrtdVebybotiothra mor s lolur~vo
s arlatuil 

intthabions depesndng on watd iarcipi douu trpLras mot l4Zdi
 

tiner y "belonga" to -elstrna tornou, ,tv. ,niyd xl '
 

bai tpsofarysetm'sytms3)4 eu 

eforage'y brtups/grzindeelpica) o aiiigrlcsmar'ikzlir 

totALy bodlongaw'. toifo S ta, ne 4~~htre"I hich 

- o cropa prductionps 'sed as itmbbtr,. oiiupalp MEOco coni m
 
etmber, permanofrthetimerlarpdvarh f a u of~*"to voa
 

counrciat cashc, tth- a tre/hrub~rrp~e areAta i.ll' xovr e r 4...' 

monocuture? on ees, odnwidhttptllaro to arg. 

cepio of coou# ht sIagoig rAb i t""', 

- ratostr ~io4 csopNetie181au Ahae f 1..frt ,t Lanb' 19Wr I 
rodetanLsthg krrop
Oopatcua fop cmeiAs whic as'4 totracutiad. '~ 

MichrmAtnion 4boutithei r ytin ota li dfrt'avieot ts 

tultutalaft4J lWSttte nt tsarnepi: r;
agrici~~l-rmiin f-' 

laodhr gazinr cattlte undetreehr hcrops.. *iired forli #xi widses 
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''and ~le are plancut4 under cbe tre' aa ivd - nt4:ot 
boe it, ratio of the tree crop repecciv*IY imfal coaonent, ,,Kp iQ 

SouthEas JAsial region 4En4Seani has been throglyanlze,'b
 

Largo'-acale grazing, under commercial. pine plantationi wa allso
Buccessfui11y introduced into the Jari Florestapoeti h
Brazilian AM*:on (Briscs191. fayi* a wdrrb 
brplantationis gso importanci (Wiz Babon, 1 l97)_rowing 

~.pAnother fo m of commercial ilvo-pajtoral systo *s tolb4 feou j;' ' 
in thet savannas of Sou~th Ama.r la, iWhera tres aro V atd toro-, 

~vide soil fortL Ity and additonal fod4et, rathor t ' a cashu Crp. 
in theme aystcaa,' thae, aninals ate the doainasnt produicdon 

Mluch work is being dono UYICTAT: to further devlop st I'~ ti I 

syaaums for the acid savanna soils (seeo, for-example, on'rf 

its in Sanch!Lo:7,at w 1 srprt-taCA 
"efand pasture pcogramm.~) "~*"''' 

Planti ng other crops under coconlitsi a~ a cmo PractIC6 inlnr 

and Sri Lanka (Nair, 1981o) ~1~~g ca .rit, tV'h 
s~ 

light canopy (exceptinLtharij dde, *plantft , I ;a 

the mst suitable troo crop to cozm1i~ ii h o. 
'also a growing iterestin dae 1bpi su*t 1 co intia with ' 

rubber and oil pal. Tchouaw (1981) h::s, Pra & 'si~exupe 
that 100,000 hectares of 011 palm plaaut ions n t~he 1vq , <" 

would be suited to intereropping with cocoA, nat gw8aa n the.'~4 

~early stage of the palta rotation. ~ 

Coffee and tea are, not agronouic'a I ty utdoritrrppn ': 

grown on a large "scale. 'The Iuse of. sAbde tree h trdiinal 

'b 'nbyplanting rows of *1 -rwn' tris' heln&'oo hc 

has bean of very miirginalL interest in t" oaW"ret Te 

'I. 

','It 
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of low, fast-grovIng Shaae trves,, auch aa Guioz44 Whi~ch can~
 
.' be cut bac annalaly ro,1produce. valuable uetwrod o( #ticksIpol.,
 

is increasing, e.g, in Sri 14ka.. Alrthough theres is htclvtK. .potinitial touintejgracc oodu prouion~U in entieycawc'ropi 

shruib-crop systems,' these eitopu, patclrl of forms thbe . . 

economaic backbone inmany intermicdiatO And sub. ctence systeas of 
luid use (see belowY.1, , 

Avery large proportLoioo the conmereiAl timber 4nd puI 9-wos4 

plantations in the' tropics hate bn osr~blishod through the 7'tawlaye" 

ayatem, by which th fanisarslforest- labourers aro@loe
utio'rov 

their subsistence crops for a few years in the land preparation cla 
early plantation phases itsexchatige for veedin3 and Caro of t1bo 

young treem. ,Tho,.wude-sproad "u of thit gsts1 arWCo"jlc4 

var~aiais that exis , 968), are clear inidcationsoalts, 
silvicultural succeAs. I can indsedd b argued that tht prosent 

Interest inagrofor~stry ca a 14rgo*tont owes its orliLn to. tba. 
succesi; of rhis .X -1vctural jystem. The 4ecoank *tid r ............
 

logical c.alpaiblity botVeen timbor tret, and 'foed crops jtron in 
o .partially 'vrtpi&rotation ha howtha'Ariutr AAfr 

6The.potential for further qual i'tAiivt iprovowi Qo coerciAl~-''
 
4grnforestry systemi must be considerad to be substantial.., ei1~.~.A'
 
ized research and extension inatituteit aro afttn aviia lto aoa''
 

the innovation of'(orts on dovelopmont otn A~ crop.,ierrp 


(artilnl) combinations, agronomiCk id 

etc. Infrastructuri, in terms of commnicationn Am arkte 1 j'r: 

and ca Snormally well deoVlrpe in most caeS robably'aiyasr 
'Adiversified output from the systam. OrganisationAand, MnARO~nt, 

are oftan such rhat innovations and chiuos: 'can bt. 04fkcimtl I.- ' 

plainented. 

lnbnsystems for ngroforeatry comb tnattong mWy' 6,- thvoretfcaUl . 

4 



attractive, its iquantitati. znd. practical porenri4l1o cLaw an 

undor ouch systems, or porenilly available for ;.hes, LA very
 

smiall seen on a gl~obal baisis, The r,-aauad-r peennial.~ agi-, 

cultraltre/shub cosoccupy only aboow; 81,o ota a4rablo­

area in deveoping ountrica today (Nair, 19814) Okit.Pgthe'" 
. I 25mlinhc~~ (Spearn, 1979), only' auiillor part iLs sa4. 

- for intt4rroppinZ or grazing, mainly~6 miiooh ~taresUn; w** r 

* 	 coconiuu. 'Ithas been'est'.ace4 that batween OAuw1(n 0c ear 

204J0, a further 2 m~ilon hectros -of perennUial agricultur~t 

-. tree crop plantations could be~ esatiblsho.L withouat running i~- , 

weriaus marketing probl*rns (Spars. 1979). Cm~eil4 c '- -< :drrai­
- tiono will continut-'to govern th iwa4Scmnt'o!Lhes crop!i 4 

it in only when i~t is cleoarly ucanomially profitabt orothur- > 

wio 'ndvnnUA~tioU$ L113t ngroforeistrys cminLon,wll b)# ~nci'­
ducvd. Thui argument that- trap tcwop land should at Any prco'~ 

brought tinder, combine~d cash and, usittW use o Absor*~y'to 

people from ovepopulated, degradinV land vill w Lipress pdrvato2 ' 

l.and owners or governme~nts depending 'on cash crzp oxport raalus-.>Ii 

situation Is differenL t-ch regtrd to, timbo Plantattem land l 
Moti not all., cautmorcial foressre vn toamin 

*The 

* 	 developing couzntrioi. 'Tauinpy. £ffoaration Is a veil cattabish .4 

agro-stlviculttrtl- Practca which, ith ratbor smAlk. changes In 

relative rotation ltngth (if rood ra*peItively ctimbr An6.e .,pc 
h of trees, could a coamat~ A consetribly inra~zed food pro,~ 

*duction and population~ than at pcva t~.This could b chi ad ' 

*wtthout jeopardi: ing t~imber production. Fost piirtatia ar* 

often stituattd in. areoas closaeo t oh 
verted lands, i e t~h ltoeyert~lI pbI*w Y~ 

4ddrossed by this revev.' 

Also 	 here, hovevar, the unl~td~tnflt ratar w4ed. 

55.Only few counitrie' and~ rein aeobtnll~o s la id
 

which can mastt the ptesiurc on z'resr ans Converted:, land.555areas 



44 4 m,, .<444)~4 .T~, ~ 4~4~V, 

44.4uren is~;xony70,0 heet
4444ii~at aynrI :' 
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devloin wol (Wrl 44k/AO %V 36S .4 Etw 41981). OW, 

of4> thi arai4utbe4datatic(c oial'ade 

1.4. Inemdat y4w
 

bin4 tdsprouto of caht a~l cppub~eaual crops aznvosusstri w
 
wherethca shocropatfor i ;h* cz ev
the 'odconhAck-bohat 

The ronoaly chracteriedSyn -'yao ttu vo .rihtto S ars 


for thonlfalk onership l ofrsrlog-emnai1cionbeacv
lad 

arinranemes platrmr s .ieAdwr4 h%4lvio h ai'I , 

may. suprlmedit bu syted~b pad44aylbur nrtrcuo 

ovueuda serices, a n cpi~EAtnsio crrrredt iyt mecp4abe? 


use*s typicalsusaec fawr adpan4lso, Sq vyt 

bal i n gouppar close to an44 lstommntixt sstemsprthisc~ ry 


distingushed ainlro thormi th ono.I size an-te44tthtAadI
 
use by (r-g. Ote 4~t~ii ~m cset~oo fitence Y*E~j4
 

Towhearec isrmal
clerar bda~~ ~shb~i~tnrl' 

... f Th examneshrougou tia man 444rpiso oo 

smallholde iterleb land sy SyaJ whr ~ tt*ure iat b Ite ca 

shu cran~opswA~re iners reidud wfodrI atsI~.pa tre. avde to
or~ 


In cernas of aroforstr onr tree~t cropn 6Sy QLe"Re~g 
 444444444E 
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East Afia hihans multi . 

trees Wc~
co~f fee mixed wjith~ bananas, -- beans an' sthaded by rimber2 

Allrdsia and Grovillea. - The'most intensive )Aod usa of C~ 
-as 

type is found 'an the slopes of Kilmanjaro and )tc. Neroz in lNorthorm 

Tanzaniia (Poulsen, t979). Sisdlarly, cfto formsa the backbone of
 

the
agriculture in L'osta Rica, whore it-i-,gr'wu 4der 

Mvrot:Ha al47dOo) 4nd tulti-purposa 
-~-aiall-holder 


shAdo of both timber trevs 


trees (rytheina app.) (Sudow~ski, 1919 4 98$
 

inifnpoant "basd" crop in tropitaM small-holder agrolort4'yAnother 
-z2.5 cO4.onut. unOC-panin coont.- wthfodcrp W7-

spiceutiand/or pastures arwo coumon practies in the wmttter pxrrte of
 

Rad #e 'PAcitIcSri Lanka and India as well as in SauCh East A4 

regions (NaLr, 1979; Nair aVargheo, 1980). ---

Ott palm and cocoa are comnly ntorcropp td InVetAtcpar'­

tJicularly in Nigerim (Lagewann, 1977) and ChumI. 1uI 7 thotb, 

potential for gr tng under suall-'hold~r rubber-pl"atlon is coa­

id.erable (WnEbn &Arhm 1976). Small-hoeder Lote plAzn'a_ 

GC i-ei as low shud* tf*& on which ~ tions in Sri Lanka ofttn use 

pepper climbs (Tral van Na4o, 1981). 

(arm* ought, tori ,yntuwhc,4,leant in its prieviota iotact 

Ls the t i .arabicumbe considered in the "into rmed ia# catgory. 

arabtttJ b sarn.'&5as agardens of Sudan. Before' the price of~"gum 

beforo' PoP4'­result of the development of artificial su stictic~s xt~ 

lation pressure in~r*Aad in the gum~ belt, t" rot~ton ytem ofE-

Aeaoia conegal (7-12 years),and mit 2 "ers) £I.ourished and ~ 

gave a good cash Income to EAraers:'1So1f 1, th 1981. Otcl 

did the Aacia treat 'give 'A good cash Indoe but_'alto oir*?(~ 

:The lxelo fth fs'Rytil'a.shade And restoration of soil fotlity. 


today and the relative Importance of'~cha sum Productionis such tba~Ar 
 & 

it is more to be regarded as a subsistence .. l',vAw 



_Aiteresing aKo orastry -pprch .is-whbat,large 0VOa~ l
 

~ -,cotapanies enter~into contracts with wmall ant dtu-c~
maran 

to produce the .omnpanits1_rav-anaterial naet2 un their farms, Trhe 

most well--known cast is the P[COP mode~l in the Philippints, wherei 

small farmers grow short-roration AZLizia falot0taod on their farms 

to supply pulpWood to PIV(P's -il 79Plinc FAO. 1979 

Veracion, 1980). Astmilir approitch is u-std by the British-Azerican 

Tobacco Company (BAT) in Kcniya. bere famrwor grow both tobac4co and 
the fmelwood neoded for ics curin; n~tir 14nd togtir vitb tbeir 

own food -Opa. 

A growing inLore~t ijbeing whown in the crcpics. =ftitn througsh
 
foreign-assist4l developmont projeet4, to incveask, the' use of 
various fruit trttos Among antall farmers and to dwv~lrp ALOOeady 

existing but often low-yim4dit&& orchar.ds ehmiind with gr~ztnx or 
hundaipl1,tntiug of food croptt. The most entuaon fruit trees uaatJ are* 

val~ c~itrus, avoc4do, mango,~ PAaY4 jackfti& w1ldcahn*Sut~. 

There Are probably mAny more interesting systvms of this kind 

throughout the tropics, but thto examplov mo'ntiorned 4bove suice 

to show that thoeo intermnediate ctah/sbiistance oroforestry 

practices art! very -common. It Is ovion true to eay that r~stof 

* the promotion of the agroforatry approach to land use has boan, 

done by pointing at sucqasstful,Lland use practicas of this typd.s' 

Although it Is definitely cleAr that there exists a lirse Poten-, 
tial for qualitative improvem~ent of the.se systews 04t utt Also ­

keep in mind that moat of the,!conomically ndecologically 

Sul cC38(11i examples 4a found, Lt relativelyr zeem moreCAVOUTArbli 
* areas (fertilu soils, good ~ktn -~wuiaineitn 

infrastructure, Qtc. , It would 64 unrealistic to~think that
 

there insscope for a conuiderable expansion of permanent cash 
crops into less favourable areas, where infrastructure and vi~rketcs 

are under-dovoloped, where land ten~ure is uncertain or vtert the, 
environment imposes gerious rettrictions on intei~stvv land use.
 

f' 
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SI-,- the PCtential. and- gep- hrait fripoeeta 

expanslrA) of this type of system aria lArge ao*ugh to ftativare 

a considerable resource~ al.6-tlon in researcta and 4evelopmenit. 

Now ventirera Ruch its commercil fuolwoed production by small 

farms, may have a large potential&even in rather' Inopta 

Area" (Morja" , 1980; Monsa &_Morgan, 19481). The ,cepe for loprov­

ing already existing iiysteaw through introduction of b.ttnr, 

varieties of~ tree crops/fruit trtab and compatible food crops 

is very large, 

In summary, Interawdiate cash/submsteCnca systefts have a con­

uide rable potent aI f or quailt tLI*vImprovermentx, where thoy 

already exint, an~d A moerate p'tentist for vidor 4plUcatt"S'c 

In nvw areas. . . 

1.4.4 Sibttnessem 

Subsistence 4groforeatry systems art thoso where this Use of, the 

)And is directed towards *4tisfying basic nevds'of food, (vo~l. 

shelter etc, Cnsh crps 1tld~ns sale of *urpFas prod.oction 

of food or meat. may welt be part of thast syscoas, but are*not 

so Important that they Alones can support the Ian d user. 

A large variety of such systoes exiate, pract.imssl by *%substcnt-lal'W 

j V - ~portion of tho populationi of tho, devalopiwi fo.d S awtr.~jWrom j 

Itt in semi-arid &ran# to sifting cattivators Lo~ tb rtin toreat 

regioni. Areas to which theso syctuasatv pr kcau 6fet-is4 

characterized by more or less serou&s comatralats,' 4 icga1 and/~4~~~ 

or socio-economical. Iwn(*tile soil*, erosion hii&4,UQ ht.3 

problems Are major physical limitations pf*Yalent in thOA e.a. 
Insecure land tonure, too small holdings InwrelAti.C ot arrtnz:;~. 

on sevce.capacitlc~k4I of lifrastr'urtur capital And cein 

and lack of education (and thereby Ability to absorb Innovations)~ 

are some coqopon mo-conomic constraits. (C'< 
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By far the most wildeesprad agroforeetryN "system" in this gieoup) 

ILathe multitude of shifting cultivation 4a4 bus~h fallow practices 

fotod throughout the tropical world. Tho 4eliboratteN use of voody, 
: .fallow* to retore so erilLity and, In some eas to proIds 

adUi~oruai pr 4uctv and incomon (tuel, Medicluss, gums, butldin 
material animal protein, etc.) clearly ciltnify shi itin, cu4Liv­

tiotn as agroforeficry ty~tem* according to the dafintcioa gitven,
 

in s ction 1.I. It would lead too far tre to go Into thtrickt 

and esaly accAdsible litevature oit 4hiftlng cultivatiot. It 

sull Ices ta sAy that one of OJ-A Krvatcst chItias-cainS. 
"lagroforestern" today in rc find ny and Improved torus of land 

use for oet of te 3t, millton s'. km and 210 million peoplt ­

(FAO, 1974) tuneor more or Wus rapidly Jomtrading ttadit%(A4 
sh{t~l txltiar o a .
 

Apart rom shifting ciltivtion, w-hich in its tradlonal form-i 

c.n be regarded a. "prilvtie"3grotorstry In tha sense that 

tone or very iitle deliborace manogtownt litapplied to the woody 

fallow. the tropliabound with more or loss vophLeticat.d 

system-and prActicas whore !subst.itence,farers ust trees Andt 

:hrubn to obtain higher tornl, more divers lied aadlo rour 

susainable production from their land. M(i~y such spa~esms arwN 

described in the regional survys mentioned in , 

Ono of tho miost kl-.now and ntud#d torow of paialent' 

trditional agroforustry ~ee th "how g'ard(*n of SA.na Asia, 

Th41y Are characteriad by a 0au1Li-JAtotwy MifltUra1,o 4%iarg* ' 

numbhr of areciet of. trees, h ubs. cilimbers, palm*, tubur, otc 

and ofteni with ani=3lS (Pig* 4nd Poultry) to, supplement. food, 

In Wevt Java only,, ther" Are 240 :housiind h~ctareunder hoaw 

grusanInte oInoei2 l11 hactsrts~i ~ 

rdtuagpublicat ion on the home ardens, or 'villag foest 


In Wonst Java Is found in UouIrrd -0f'al.(1990). NSav r ,~N i. 


articlos deftlinj with various agrtonlomic, eological snd xoto-.,

,' ITS','f Nun~ 

logical napects of LhiU' system in Indonesia nave been pubitshed, -N­

" ., . . . , <.<. , N'N- N N -N-N ° 

N Ni ...N-......... 
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e.g. Anderscon (1980), Abdoellah A Ianawan (1980), VWtrsum (1950 a 
1981) and Tran van Nao, (1981), juist to Mention a few. stilar 

land use systems are practised in~manty humid tropical regions, 

for example in Sri Lanka where the traditional an~dy forest' 

gardens" are at present the focus for syatematic development 

efforts. Several other agroforestry systems exist In Asia, many
 

o:' them tntegriatlng rice production with use of trots for wind-. 
breaks, boundary dertarcation, ftuelwood productiLon etc, (! c 
1980; ben SAeM& Tran van no, 1981). 4 

The Indian subcontinent Isprobably, chi; area in th'e, daealop ing 

4o I active, Rove rtnent-suppoirted intervat has heen 4.urd where awat 

shown Inagroforestry over the pAot decades. Manyofthe XAR- -'-' 

Instituram in India have prorms (or developmnt oftrtadteo­

nnl and new, agrofor.retry systems and LWchnalogles. 16 6tonle'-l 
arid areas of the country, ionttitultes such asICAZRI andTZFURX'e~
 

~doing a work on #ystems. CAZX1 o workc~lot of sIlvoPA1#tOral on 

developing the tradtonal use of Pmoeopia tai'rrla s* toddet 
and tuel tree in the grAxing land* hAs boen going on for 0.Or 
(CARE, 1981; Shankarnarayan, 19814; Auds, 1981).'MAther iie of, 

the subcontinent where agroforestry is g1.ysr a lot, of atcontion Isr 

tho Htmalayan slope%, both In Indix (Srtnastava. 1979) 4 'InHpl 

(MAnandhar. 1979).
 

Inthe:Sahalln rag~on of Africa, people have Lr4ldmally nAdek . 

systems (van Xaydell. 1978 & 1979; Ahmd, 199). lIt parttituarij 
spacies of Auxuada that at used~e-t . Iin n 

to over-grating, population inaeet, fuhlWoo~ittt~nS-*fd dwoht.-. 

mauny Sahellinn traditional agrofrostry and silvoaastoral sytw at* 
no longer sufficient to supporti epo. .Fur tha.-r uaveo4 a ofo~vbAttra­
dittionail practices in combination with, new,idea~n -tachrologlets 

are required It cit Sahel uhall, stand'a chants to break ont "ofAt*~44I 

trend of' rapid environmntal degradation. uvk or: aaExtens~ive t v 

and shrubs,' both for fuelwood product rso.peeto''n 

as integral parts of farming and grazin~g systems. 111411 undispuodl 
~ 44necessity for the nrea. ' 

4%
.4.4.4 .
 



Subsistence agroforestry practices are aluo coimmws% In the wet, 

zones of West5 Afirca where several indigenous, tree spvcies a4 

well as trot crops such as oil palm anti cocoa Are' used In tuixture­

with food crops and asosupplementary cabh earnars MIalcan. 1977.
 

C&iIalw3...sL(it , 1981). In the highlandh of East Africa. coffee 

is ;often integrated with food crop% such as banianas and "I~to. 

Altheugh, where coffee *ia~tmportunt, theme SstkMs are more Ju*C.­

fiably classified 46 "intermedate"', there is no'clear bouncry 

beLWeotn subuistencej and commerclia. practice*. The Meru people o(-

Mt. Kenya cultlvate.A 'ocal tree (Witia dulia), which yields 4 

highily priced.stimulapt, khat. together with their vubsistanuce, 

crops (Bernaird, 1972). 

There is a growing nwiber of examples of Succesviul develpwn
 

projects where agrofarestry .principlws Are piratrised.. In Ulvndi. 

a project based partly on traditioncalpractices and partly on 

innovative tnkn,(ogae trees and chriibs for- foddelr, 
eronion controi, fuelf, fallow, bomdary demattCiofl, ae, vith 

subsistonce food cropn In an J4rparantly hig~hly LsicCeadful wiy,44.­

srtup terrain with aihigh popularfott denalty (Sehs A Neudurm 

.1911- Kounetr, 1983). 

OtIhux oubustence. agroforestrypatce Son*.~b~ 
at at. (1977), Kuthnkora al~thoughl AIi 1~ 

forearry.~)4, an L7) 4)O 


it lapr.ctenly mpoxaible to wt a qu*14fIv4 voltiame a'bout~~-­

the aroa-ivle umber~of popl prct;anksbsmn n4I 

ngrforatr Inthe tropics toai atlona lAndusealuris
 
where exist,. qute obviously do no vtn-lo
t 'tngtY 


foetyand other formas of land usae,
 

More interesting !or this assessmoent iiovld havet boanito O*et~Al an
 

usineof the areas And niutober of people for vw.. agrofotestry
 

has an:ipparent potential to imp rovo ussee f4raog. 'Witht 
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the present lack of systematic knowledge oni the econaoic anid eco 

logca~l potentICA of ag'roforestry Indifferent situationis, alio, 

this, however, is Impracticable. Some ideas about the magnitue 

ofteproblems In vdcan be obtained from figures prasiented 

It Is quite clear, that the problema of introducin improvedi sub­

sstence land use practices through agroforestry toa e44~n
 
hich will have a significant posiivc Influenice on tropical
 

defoteptation, food a~d fuel production, erosion and flood control, 
etc_ isof an entoiey different mn itude thani that of IuzrovinX 

conw-riaInerediteagroforestry ste. are. aknan 

about hundreds of millions of people spread oe uaata~at
 

off-the tropics ,-otten In aao n ituatitns w t ir a sphysical , 

,*tor
andsoco-aonoicconutraints to davvopmrnt. vnI
i~ Y ! i :+i ,i; ii ! iS : :,i ; Ji ! :';IF i !ii ! i !~i+ i i ;?i ii~ir1jP;i 

tical potential for Ipoigsubsistexice 
, 
faru-inK nIfriesi* 

,::< , ., , , -q,,: : ++. + , ,:,,, , +, ,, ,,, >, , ,,, ,+ ,I ' - ++ I, + , +:,,' :, -r ,, ,I;, + , : ,, +'+' ,on erodible alopios and 'In ooisa-arid aroas throj~h a cartful Intr,p. 4 
duction of trees anid shrubs, tigh h rcialpolm r 

: ?i !! i ! ; ! r !i-i-+ 1 : c~< , i I. ~+i i idi! -;4 V K, VV!Y - +@ ii ::,,;? -;i+enormous., StEll, It Its In these, area% wher 
' 

it.urecfoIr­
i ! i,!:! ! !!i -,i!! ! :i ~,i ii+ ! ,,++?+i5 ! - 1 1 ;! .4I~I V I~ib- + 

--- Ving land use to greateat, wherg somethtig mus W don In the" 

-, decades ahad and environmental disa~ster sall b.*avoided. ' 

1.4.5 Special agroforestry technologij 

Whreas reports ond work on og oorestr tAn) usetyIIts4 are*rnly 

descriptive and qua! ttativt in naturo- thttre 1#: s veryrapidly %roving, 

body of more or-less quantitAtive InforrAtiolikz various, agrofor'estrr. 

technotoytvsa. The major focus of Interest is In the 'rvo/shxiA -coop­

onent, e-F;. Pontial trees fnr'&rfrsr' thi'~omngmn 

soil relations, afets.on crops and animalo, etc. Itt1*'1iL5Vt 

natural, but- somewhat unfortwate, thiat the Interest hasaamot W 

entirely 'been on the, tree componnt of ex-Lting and potent tel &&ro-;~~ 

forestry, yiteme (cf. section 1.3, page 11-12)-.K~ K 

, ,,, ,4 



in torestry anti hortcicutre, nturest Iswnotiualy conc#eirratkd 

cit trees and'shruba yielditrij a stng~le product, og timb,' pulp, 

fruit, latexc, ntc. Naturally, such trees may also'be of coo i.der­

able interest la'many aqratrestry situitos (cf sections 1,4.2"~ 

an4.l.4.3). Huwever, sinci the malor attraction and poent:tal of 

agroforestry. Approaches to land development exlast In areas Vich 

phyUlCal ItuitatIons co Inenive %rAble fara~riA iid/ot vith ooclo­

Aconoi~uc constraints oa large acalt o cnirofal land wmo. ietorvist'. 

on trees for agroforestry has focued on opeelee which v~y servt 

more than one purposo. It may be npvcies producing xortlth~an oI 

baiiic nood, e.g. both fueiwood ans fodder, or opvcle* cQbUni' 

prodtictlon of u tiest with soil, protection oraAswierzl *f(Ct**' 

iuch"muti-prpee" rset, although usied In sAuiy arditiooal 

8DiioILfeS And farming sykitewm, have noc~, Vith a (CV t)XCOPtionji, 
until recently AttrActed any systamwtic aetntion by xiutal' 

anid furestry rceearch and t4velopmut institutions. Kiauy of the~.~ 

wotrieruin aoce havu avcn bcstn cowsidrd aw sert a­
Owoos",Most of them being noicher coovontilonal "forost not 

"hort teulture" crops, vtill lack. An it~sttuonA.li~~ in ih*. 

rgidly disciplinary nAtionat and, international tsrclin4' '1 

develop'nent Infrnatructurv.,In spitt at, this, the#rckh b04" 

vety marked lncreaeu'in tho intteet oftwtprp# tree# In 

the 1.uit fi y~ars. 

one of the most 1la eidene of thii interevtr is tho HI'Mui of 4~.< 
publicatlonsr andt tVetrto on iwAi L-jurs* or agrcI4V'Istty tr~eat 
andutewod speciles -. Ppcg or. geus,ew~gah huiltojtrd-' 

P11103e, lists Of.Apiecies o ae~_I !C "O 

etc. A "classical" in thin contexta4,1oug h 0: iLra. *ditton 

appeared .1s late 41t 191i, Oot'. v A Art~o (19M~ rid ACd 

gjvbtl ac~count of "forcst farming" practlces, ,-vh4tch th* uhe 

describe numecovs traditional nrd pttAl umadv- o* tr4ee crO9s for 

produation of lood, fodder kiad othker "on-wood titles. Rahe#n.aial 

http:it~sttuonA.li
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gwod qaliy anddiopernt speie adped or an saiatrnglhm14, 
rag of eclgia codtos xli-h priua nettI
 

legumes one~ NvitJObyGr aer ZOsbanXha , St297P Ot i wc 

Biteaue~o aghe resaty. It an, rghtly b.; arede th th ois~ 

UXat-.ly hy aviie Cntral eue 4%nAmricia -rilank Prdtl: 

tOth5O'---hovehe itr ofics, tuts tee fa majoori btlxaruic In 

adithwen1aof andgrNok oreth (oeddfr N A .r rEOO43a~utionlvd -

Many remarkae mulipuose species wist4t an aaaapotently fior t 

frngof situatonsce mosdt *xpA* -logue aant rodorithe been In~cA 

P:.leuope, Te habit ofL.acwia alida hata Sael toubeWl 
duingoathe dary$on 'andsha Ithea foigtIn th rainy~ (chot sW1vln 

sxrd'easoIs ee otsytem eAnabicng 1.gaowa. *~d" ArMtt %%ry~ 

the fde andafueplc thaore nihet aornproducedan iadtcrret 


cogrwhl977Aiap'to vk ti Pli."
<17;tisaro ___r' 9I -----'-

Acaciy rangin fro sn1tpecies upes vhairovnditions,V.r amut 

foreiiry situations.ms ~hw a ~e~~ .~i~5 Sn ~F2 

In thpio Thverso heoninf botnntP~oi lsmii er 

duvrn Ihmprtan secooisoonsh tI Era*)lan n th1~'e drybUre~ignd p(erop + 

sysemn s e Last,4V?1980).1 dMannpSaona, 1980; aenaigi 198iU0 

th~ fadde~fuel. andpr'~ducad and the rQ-4i nihstfaullg .~;c 

http:situations.ms
http:UXat-.ly
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other "arooraty apnc ;, a "tw .l~ 

ttl 9iw C 4nl ­reeP
In deeomrcpviri 

Om4 $'.4,.n, vn~t4k94 

~p*)~eiho -ocao l h---cr--,mtily he1 yt 

u 

prdc bxd thi "nrwaV'~ Iit-eth z14 t?-. A t~ t " eo 
locs~ fvurnbdle rtdtisov i4 tarw vp,,ora~d p ti$a v4aItW4* 

Albf T~s InhiI 

to spemrmtl4" oil cotlve in It 6ord T d6#in :OhI~ t1 

"!iti tsy .1dr'ApaY o toi ao IrLI rrid t y A '4rL v Ia3 1 " 

U7id , lore riors inct~ Av$4 

pa~toral ynt s InriArld~ lands hwm &t~ s~in moio 1479y" 

regions ~u ,y.~aCa1ree..p"rotIxo4 to he!;Igi th. 

of r c ba Andte lln tor'eP (it* 19,off~atira A Im ilpoy o' 

-sod, Ias a irp dshotw E4nd'in trourv xan I*eedD obeik 

Ketl~n b. ~ r~44n4 c US 4t iul1at~rv t c *iL'P (j X1~_1977) p!t 

l 



~ nteresting non-legume, geneora containing u pros
~;v:~nclude, casija~ 4r~ _____ , ~I 

One~ group of~plns, often overlooked In disua~ ip; 
anaroforestr are the wgoody pare..o, nb ebo ~~4tal grsete ~h-,Inthe proceedInsoan !DRC-spnoo Yorkshop on babo4mort75 di !fferen 'asla iIlOU4 StrotA ye rus~ J v'a'osW SE Ai.er 

(L~easard &Chouinard, 1980),
 

SLis 
 to of sutable agrIoforextry aIpecles forpartcuar geegrph i+$'
ecoiosical region* or tor Particular uses AbOwid tody.~Somoea e 
contained In books on related subjects., otherdevelopment project feasibilit, stu44tes, 

or*, c~ni .e i 
stil 
 atr' b~axid 

0"~ 6urvOY2, questIonnare,,ut pou foiua I'.W 04ua­
in view of the recent ItCerest In multtIwp~r 0'a 
originalial or quanti.fied exper1.nce - ayr* Probabil :.
Compiled froma other ls*. On thrfr 
 4-#M~ 
 a-l$Z,a~th 8itO~r az hthat MWa'~of~ ~ ~ thjcM0dtoso utbeseis th.%rme~nL, are beat gues and ama. -4onli wh~ich~reut C*rtIj !AIUtl 
being iuuPlmontd on a largo scale. 

4 

Tw ulctin 
 r articul~arly uutu--s-.4-4~ale
 
trees 
for the tropical and sub-tropiclrgcn in Xegjaf -_______(1980) and Natio-lAaeo cecs(90 

Al-hou4h the first oh4* badoi 1.CfirblComwnwealt Foraitry InsSttUtO,~ &4d ,Mainly. wihVQO-"00i
species (for. tuber$ 'pulp, fuel, at.) umY Of th.:2 iQe*- g d'cbi 
are truly MultL..PurPs,, The seconad one gives as detailed eoi' na. 

tI~sPosibeA o 60difcerent "fireood"4 specieat:, t el11' thecriteria In selecting these specic, have been to Iicludejpecte 4 wt-p'4' 
m~ore thon just good fuel chrce!si.,e 

4- agroforestry hand~ook, 

A n Imp re s ive -book on tr e pe e fo r~ vaIs.r~lna~ in t e j a - .' 

been write by jg'aydeU (j 1 j ia81)/4<7 ' 4 &tb
of . Intnave field at -Itot a s ed 'n 9 Ms8.t,te eain
 
udY it o . d Prmistxenoa,"n turiilto 
 an 

v 

4 



iItroduced re aad shrubv, an rr~$I , 113df~it ho 

hvabictt usees and,. -a far as, is' kiwu ariip n of17jpce 
as well as excellent photos for ~ s 

estry oj cfen are 1ou*nJ, fo 81) ird'A-fur­

auvcor '(2kajorL1980a, 1980b,) ar-SO'"1 1-- 4 

potentially valtimble, food'and foder t~res ar t %sed' by f~ra#- --

Inthe Nigerian forest, and 4vannit ron~ s. Toeter khir jixt evr 
50 species worth~ Oyatematic Invesctgtion''nd develope. 4grlii­

oesr ihnIistanran oaoeHmlaa a en tr~l, iit 
ove astyer$and ate tiiemarable~ reports and reco'te there 

mandations on-nuitable species for uel tQ4 44ar.ororion protetion.~ 

by WhA~ar~ 1B~ rcont raview onlU&-al se o, pno o troo*~v­
and ahrub products In Africa (ltIgMln ~e~ iritor-wf ' 
eatiig'peicos wi~hch have attract.4 Viry little :sstew?~ atI tWiJon 
but which have:a ctn.dorible pottntw in agofrtxc A.­

moro and lojager gkiidoes lit th I19h 

rent Iscti~ons, It haft o*'arartottt'eepdlhtatoL01 

of "agroforajorors".I 1t how, r, anuhtk*aisud so, . 
oforage c:opp (eag 1koMan,-177, road throUtaAXP> v-nrb 

-mi Lro In rang* mndAdent: (%4' Atia 07) oh­

realizn Oa h peclo eialwih*eati;jtO "6st Kjt­
purpose trgeas'and xhruba recently N~s pV rlft~w-tV1n 

In view ofthimi, It Is not supkltig tith e W~ft'mr-o qaa 

ta~edata 4vsllable on ;magamont~, osecade et of mu3l-ojprov 
tres an fcdder producers nad pitiureimprow-ar "tba--rfm 0t ( ft-ids 
(see, for example, DAt5gfi MCX,49l91; I t; 1982) 

On the othe r hand the rt fA sirirrlmngly littli 4irdduk4effd4 'h 
of agroforestry apectit on ioii a pr.dsfn ian( vw of'6wih 
given to Lt" s4ol, imlprovent~toroioV prvetitie&argio ti th 

.. 



IlorhiflR anid. it doeos not throw any 6iibr on th#, 'correcttlss of~ vY 

anajd 
maag 

Inth righwyJl 
n, 40 li aa'impr, sot)ilt)1Jo4LRtons 

am pr on 
Vbyreet~ 

Intres Inagroforostry and ou ti-purpo*Creuaa.S14 

reiews and di~sculssioi papmrs, Mu4y baed on. deucis o 

work done~in Agriqcltre and, to alooser, e*t,~~ fQOors'",hv, 

been witen, ea4V S-nchfiz ,(1979) on f artII Ity, a2p !__91 
(179)ophyical ilonservation, and JtIa~r(1981b), on &*Il pro­

ituctivfity aspects Of.Agroforestry An' general.­

*Somet deail~ed studio It art uailaba 'on coifl inft*.~en#v and eff@ct* 

onteg ot of Intervpants4 crops t*g. Inlke .1ri1978):"for A, ii 

ofll~id, anid LpShn rmraan (1981b) And ApAXvALW3 (19aO)L f ?$ 

at 04:(980) on Prowos .Tewr oea 1 I 

-cropping"', 1.ea .growing altornate, ,rows o( AAz &a~".dU 

let2 Ip2z on infortile xoiIlg 2ustnR2 thd~trea as 04an, annore.by­

curtig it' back regularly And putt~n'K the 10 vq#, onbthe w s fl 
has ahown, thAt It Is IndAed poss$ble to naintain ml4izo profluciviltyw% 

f or veyerAl2 yealrs'by using soi1-Impro'vi n muwt-p uxp~s trva s> 

purpo t reda as~ coiopotwnt achnl oisi~1,fri&'y~e o 

Pkroe Lhan fodder~ productioni and 1.,,Amp ban62222k222' 

ruvtewed' and/or studled', ctg.'inLd br.'ki 'by,*nila (1970), ad, 

Oopetteau-Vtirln'dan (18) , IIV____0fecsb i 47)-And 

22'222. 

222~ ~ 
.22,Sciences. 

~ nnr (1979), alad, 
2~,4089 

of caurzte, 
_j, . n; 

at f222.2j 

198L).2 

2 
.~ 4 

Durinth~atfv ij# nl, agnmdro u~c 

proect haebiniiitdmila eatot 

an 2,et~eeacInsit to n, 2st 24'~h~jd to2.222 acalim2 and 

eclgia prd''~~t 2fAgoor'.. r .co"'Jion of4 

treom, ~~ ~ ~ ~ ~ ~ ~ ~ ~ 2~222~2plne2c2foersaeintadapcoof~ s 

AR a11tut"crofo quntiyin2.h coptt'-'-2 xotl Improvint.2 

infuoeso 'tee oe' thame-stud ii22' h2vo2',.v-hod, s2tage 

when~~~~~~~~~~~~~2,~2.'2 2.entcnlsoscihdan v hM ohr6no nt~ 

2~ 'i-222~,2 2222 2 
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4 

suvia'.n 6e tre) Unornaey tbi.,'r as 

fa as1 nw otepresentat4i arsarhpo~swo 
difrn giului rp retso ne 4.4vlA, tecor. 

si7 

a ioforizWUr 

the poduivito kfia nete tpl lnd 

and cosstraSntao f sytmnd tahriofvatimprove~->~4 

The potntialstof aroforestry ca e vese ro heedf#ru 
a,-fthe oZoorl- of 601 ­ro ndtivrtiapon mfe 

pitoiewo icnlg JotwJttaend, (Ia l. datailt k2 
The~~oagootrntitryoftagrhoflogles In f 4r5cna*trw tbryediferW'> 

in geea emt1 da niAP AhOOr, rmtr4'Ie h 

p~lofeto ticthn of, wood:tit rnn1a4&'jt v~ytota 

ofygoor rey thoorcioaill bond.tQ ~ AS rf~CMtt~ 

depjni s'ol Ifertility,' on Antealig fult "vcielyan 

lack of cash isnd infraotructure asong th vAtt. toia _AOya 

laad users, are some of th moto(vn clota zdAco 

ecoomsic nrguementai fo~ I~aron fawdn,*tc iu#~tojalre Ito 

_______tot71, 77 ekbojj,- 979~; LAO 1981oVor 4 ak/rk~
 
1981). An Indirect argunt!<In f~yotu' o the Agrofor4 try
 

approah to land iuse In tha all o asl ba M pnQtliy
 

docti&. and lund probloug ha. ali t I artablj f(*'a,4 ,rieova2 I
 
4
of permanent 'vegetaton, coV~r (t,. It frsadan4 or plated 

.14. 

that the only feasible.~ lo7,j ter~m, pproach' to;ie yoptnfr*
 

sone key topical areas, C4. .the' taoetto* 4 4 QtA&Aotas
 

are txree-bed land use systiama acichtr horIe.Zua 4~
ti r:~­

afrisztry or agroeforastry (Allua 1979)< 4 
\~ 
 4 

gun aral factor,thtps41yaffacs h Ptn 

L~~grofo)rtestry to haw&ti Impactr~~en w ~ ~ 4~4
 

the npproach baa9 arou'sed in botil natlomal'and
 

e7l''1' til an4 exeivcm on h~ovnthusiasmn f&r ouzwetghs kcrojledge 

.744414~~44 1 4 ' 1 , .4--
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Wo rl z Qtilomn ArooIe'an,roecently, 4tBanhe Ast~i a 

I44 Development Bank, UN A.:nter-Ameuricftnh gnixsc 
UNESCO and VNEP, soad most mjrbltrladaeceAl 

give 'high prioiyt rural trat' planing, inluding agm­

forestry, In.their policis today. Soo*dualo upp1ort larlo 

'field programmes. In various tropical~ countries. 

n prsettThe moms triknpoetaofaroesy -I*4 A1ethbe , 4 

. j4W
4 4 4 C4111Y uniexplored' field ofgnei MP CI4em41t~of the RU4' 

purooospcie whchare o( Interest. In gi lr4 

'-4horticulture, and forestry,, * tiratic anddteT5I 9 d Qfiort' tk-'-

improving desired charactoritica in crop~s ttrrajt4$~ 4 1cti ti 
ach-1tvad remarkuble roMults. "Xtm#* -TvoQWtlodbreedtng h~vtt Tho 44

4n Imoyid
a m~ijor part of which hai been~ the d~v6v~ ofeI 

maize~And wheat, t p.rob~bly+ho bMoorw yvartaties of 'rice, 

4'knowti examnple. No oso spectacular results hove bepanobtaln~~d 

in (Corstry~and hortictlture . Psl 4r'(1.8), Zor aa~e 

4repcrts on1 EucwlytJu4I omnitduonvii 'Th rmeuts 'm32Sio 

which CAn hei ,chieod * im'ly by ae*ctton o h 64014t.'dApted 

provenancts for prevatlltg' en ooinantol 

.to several hundroddpercot'. .Likvisa, th. 4a"yado 

rubber has lncrestso l7..fold Inr a.*wntry',,a a reslWI oft brtwding~ 4 

and Imnproved nanagement (Ni g,.4'98,40.4 

' 
>4 4 Improv.ing features desirablit in ag faoestry,:,uch, a"todd rj 4 4>4 

4
4 

''4'and fuel quntity7aand~qai rootingEcracterIati.3ndm 


g to 'Intarpla1ttm 
4tacz os re'sistance, driaghtrdjac et. d'otY 

result In similar succesea. Inde~ed, it~ very 'feigi:.ft'orts that ' 

have been made on systlemaLil iumprovement, pioves th, point. For, 

ph~nl faourabla ith annual. 'rops* nitrosetn 

J J4 



yV 

ex~aple. the "sqrtina oluc" f 'Proveoancas, Sub-Spmcits, 

vareteset. ZtLfuotxna Za~cpcepha4 hasroutdI a 

si-,*tuation whbtr@:Cit i no~i pe~sb1 t obtA1nA*eod aekin 

.~parti~cular ruqArmta..gp'P$rwh hai.Evtn more 

ectnisteapparently hihysceiu ork on "weading 4 

7out " the two major disadveantages,J hotmna I ts highmnoie
 

cotet an It Oelrac f acid soils, goitng on atC
 

~y.-.(11utton, 1981).
 

In Ngeria.work with indigunous forest frult/food proaiing
 

trees has resulted In the catAblishment of seed orchard.t vegoa­

tlvely reproduced from trees stleccet for' their early fnitu$
 

The potentl~ain of sytmt,,1reeding of agrooes
 

It aipriority Inctrot In supporting this wIork (Wrdak 1981o). 

A thorciugh discussIion on the 'pottentilalw and prObie"'of gott1c 

twprovment of troo spelei for, Among cther' uror##%. Agro­

forestry is found In BvrWp (1979). ' 

I im 

blcope that extoLm for InnfovAtIY* Ono 14%intI~tvu d toy~pm1tt of 

new toelinoloay packjg*7fi. Thie lo-rpiigwk:tI17 

0 froecd to M1the pevious Stton. (Pag' ')I), A%;on $1" #XAVP1*1
 

of how uncontO tiOnAl tinking " ratulted t-tt !,'gooastr
 

soution" to, the problem ofT declI gnoWl fertility an~d crop 


'2 .- Another potntlia1o airnlrextry 1(o h,i*alaot ~~lvitd i2 

44 

product 1014 IntroductioantT shado tolerant tora~e 'raser "4 

nnd legumesunder pZne IsanatlanuI hAs Intren ind;Orodut I-" 

vl#.y subntanttAlly ln,"M tas4 s. In the InaTI project in-' -COSCS 


Aiazunata (Bdlscuiu, 1981). the wide sopdthet *aits for J~~YJ 

afldctaning p4rtculr land produictLtity problema ... to 

aros ioa, organic ouitter and fetlity,-Araught, *es..oOOI fodder'~ 

fuel and building pole needs, etc., b7r ccuitsinLing-4, "' ­shortages, 


trees and tohrube with dealre& tharacteriatcit in utbt ,pta
 

or temnporal arangementi with Anniual c~rops and/or',,ntmalsa Im '~
 

agreat challenge to renarch and devlopioent orgnattons ',A~'-' 



it is mor diffcol to y-~ases the poeta for asroforestry '­

,sytem o.r3 teholo Le tob aotd nalre c.3 famr 

and ~ ~ ~fthwee ~ ~ Iiin ~ ~patraits-" a ~ia ~a 3 3-

av benIetfe ndaou it h o3te dues 
and'n eclogiallyecoomiclly nd scialy wel.adpte 

agrforsty"oltio" i dmontrtedto e ~asbl. ter 

to' noI sresonklto ieve that ental.fforestrywl o eaotd 

'layaremn whi chroies ocivead reled by thae sormte'brsr;rA 

dvlpeti~agnce owevhier, engdvloe a CRTa 
prsn e .1982). -Rit 

Unforeubeey onier alourceit $tel to be wasted on 

irrelant thooughI1y no dobt clenifically w.Uot~gadped <33.3333333 

onagroforetry roundon deopctday.d Shobe tfeasible. 

If rnocraono fesbiet shtudagof noreetry sot3 b apto 

Tsed on oatntoiseac usfnd1~igafoodptbt" cop Vo-----­

npoblemad'i he 
"iaseno tiitand 

areate pero eare not*d by 
hown'-ehdoot to 

tofadopt tAh 
fnblretu.rn pnd 

3 duvelopo~nt agenies oro the inbenal raeoe IYat 

33 UftatuNlgex~ byofarerabtlen easorly csh rtrn can base,dals 

£rated.Then situation tdub wiotaraidly spreadi~n fR*~uo3 33< 

(oran, 19ret0)onfi eoan charicsoal,. mayhise1ctu ovtabs 

antt blosini dspacene fofte ontrofs view ofrevital adoti~on 3 

of btte1rylan ue.an Iffat i-roing dulouhtfi pectes t r~i 4 

also bae, frse in thatsolparclirequpeis. r SimtArWe" 

asa con-cop, teadopionpesmy btdyofa"arvrysyple It . 

nwtill, h toe aourea tilbenuptodelopent ankelyt ado thecvc 

todmno mute thoweasupeion ahdintnalteate of rto teesIapW the 

Onm (atorobtinhavy iitclttthe benefi aoptimumoftilfrmthm 



nr~The~~~~~~~~~ MLE06I.lscoat-jr oavrd eeo n 

n riPn
adoption~~~A ofarfretybLvAvhnlga 

tdo prohlemzf ,ifoarnfort ty an.' ti4a 4* ~taergiftiteJ 

17t aflihtynodifort way, m~ y (Ve*latd4 1 bat-iy4Ij'k 

t nico*tt Or~liiAmon the attLu vlourv 6ti~r4. k-wijara A ~ ~ 

* cotIbutto,of aroformtr InuPWLcswwetg pr~atit fcn 

hunded, ^tltn~addressed. ofrtta lking 141u !~toiC of~4f*rI# 

and at~lw~speolij ovr vst apanott f ta~lcl ndopred 

.inolln
Phsilla 'r~ a ozo-cnolclatttoot 

Intoiot tbutereon oh~u %'arofor ioxtgy "ft ca # C 

t 

Atdrmay. Wev41 Stkiags Integred and multdlo plifaryfA 

vetttoi .fn %grfo atry statemia tndtch4qp rM4 } ev 

And abki 

A'
ua4~ lEdetinn technr.o4 p andspratAgoa lovli Isvt~ wg oniy 

bevetopunke r b~loI otvvare f*end**Urdzr*tdj4T rtietAl 

~ard t Ahbinned tZ~y th.,oaa to~n of in~itt whretty 
~ based.A~ 

http:technr.o4
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At government and administrative leveS Xig14bnarar re 

normally maintained between departtuiO ih_ihv14 frn 

aspects of~ land u-sje ( ore14try, 4g '04 

boundaries often being~ strengthened by ~Ocrasng competition2-P 

tor eACrCe developmenc resources. In54 probably most, 

tropical daeloping .owttriae. !Qoresty,,-And 'agrtcultureara 

tnder diffurent m~nistries with the lattcr norsalW boLma Me# 

big and Importanitmisistry with respect to land m4"&*4*t,' 

but withu the forMdr charged with re sponsibility for aroforestry 

(i.e. in the fewc 208 where any formal agrofordstry programme y j 

exist). 

Land legislation and supervision of laws often reflect tbo 

administrative division with beparate laws governingwtaoest" 

land and "agricultural" land. Some countri s have ow# mvtoz 

all trees government property. itncludinig planted on*#.i i&*s+ 'It 


withoutsayinug that such, laws efficiently pre'vent SUC4e4s ot any 
trees. h+r .....attempt to convince farrmrs to plant . .a.+1... 

With reg rd to International agencies, *gV#b dt~ lopent 

banka, blanteral aid Agencies, etc., must of vhicstogy; 

pr~omote the Ide~as of agroforestry edof an lrtgrated -approtc~ 
to land doel pmntaiinldoip~nr tdr~1ztl 

Imposo sever. constraint#. Agrofot r twosi' asIth 

cat0 ntoa insittionIa considered as,*abrerA616 foety 
+~ + +:++,++:+++ : +:+++:++;+ii++++ + ?+++ 0 + *. i :+'++++++++-V+,++': 

00khmeaus resourcesor ee"evrnetlconsarvatlonI*,1 that + ++++ VV..'__++:+ V-V . .+++ + 1'++++++:+ +++++++++++++ ++ . ++ +:++++++ ++++++++++++ 
+, +++ Y|++++++ :+.... a i'R++'h ;+i" Y+a+ +Ot !C!:+ + +,+:+ +I -. '-' -' -<+:: 

(01? Its promotion And development tire Allocated via for$tst 
+:j+ ++"++:, +; 

T- nfor.,tunat01'yuean+ that tkjdivisions or departments., htsfr.- u i+;I' ... +;+ + + V .:+ '' :;++. ?!+++ + ++++ +'++ V:+ 
++.. ...~ p +. ++ 

+ 
I..... - ++. ... ... . ++,k+++ +.+,

national''V research+ and +devel~opmuent*V+ +++, -funds for oxtoforastry#'I" '' at*-y+ ++ ++ +m I +/ + + -V >V++ 

relatively san very liited, i..e. limited- in rlati o to-- u 

+ ++ ++S+subotantial+ +++ funds+j++VVV throughmotporei.tlgoua grcultral+'+ r+?+ ++++++t+ i ++++2 +Vchanellod - V 

+ivh' I>VVV$++;++++/: divisions.+V': V v p 
lin2ljemEta5 agrretstry on a large ocale;In rural 4t*" will, 

runintmay pob ems . faris. wihnformato,~ ho~oreanl 

advceansrvce. owto cniotf areo t 'Adopt.now land usea 



practiceii and abandon old oriea, arsi. tInally, for th1e ariteri 
- o nt- eovercome -ftnemm jtrTftn. 

problem of extenslon. This in rm-lAtiVely ean t el ntb 
lished and relatively prouperous 4Igrt~i"t~ur ioreai '-41 er 

Phynica3 and adminisraivc Ifratruacture is well Atvlot. 

It INiconsiderably mor) dlffitcult in tho vast ea"to of 

marginl.converted lands where the need for agroforetry, 

aotutiona to land problems .iWeaec. L1 of roads, 'lick 
of funds, and excension service& not compatvniu' to dtal' vri h-

Intograted land doeotti problems (Lty rdi pln 
oriented auiwell as their -Mther" m~nistries) topo~e o rtQou 

resricion Inth~tA respect. 

Even if farmera are reached they iiaed ttob-, conv.~1we4 Akwuit thr 

beniefIts of naw tochnologla -ItvAy be reatlvly es to 

it:roduce new'amnd "better" spees or to make Aws 
narrnal. Improvemeents In nwinugtennt pructica In-Ariasvh..­

sat-.ms. It. Ls con.%iderably mor difcl wherw vwinAjt* trve. 

andl(shrubjiare novtivii. Th pntlwbrteu ;il ng4tao4 

11htving Mpanutrab.16 beneftsfo it i 
farners with wmall meanx nay not t rep~4,t taks,, '5t~ntlrly, 
Itwill be dIfficult to convlInc land kuaVr% to Malke loot t or% 

lnvmemnts wheo land tonuto Is u ctAW~.. Social and wtultwrA&'* 	 ttitudON And bneiOae MAY 10C4,11Y Pose 66r l* -onL~*t(*ttt. It 
is cerritnly v ,zthwhilim. fo r devolop4ent And etnti um~l 
to closey aalyst the. backgroond of such attdes stne Viol', 

:rt~wl havo a very ratlona vbiikrniji-P0m~ C, ntiv, I 

attitude towards trees intso-tse fly Inot pnst p~lni 

in case. 

-Finally, there artt iam dova-ta-earh SMAn.R~ 40wnftilit4 

to. overcome Wotre functioning eIroforepttry ssrI1eCA <&n'be' 

Implwnte.
Raningplanti4n.abthnpotiti
manirgi4il,aeqhivehlraift Xarae1.ghehhto 
Wne viaiiyfrnrete 	 poeto fyugp~t 

'I -.. 
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:agins doesi anmas inrae time~~~ nede in Un gmr 

additional rources (ont aou n capI1ital) whchay be ot­

aide the ability of many poor (armers, Credit and aid schemes 
will have to enisure that such constraints in the establishme~nt 

phame of agroforestry system are overcome. 	 > 

The 	rest of this report will discuss aims of Alroforfixtry development 
'and recommended actiois to overcome constraints anid realize the.poten­

tial of agroforestry to make a.'agipfict contribution in Increasing, 
productivity converted lands. 

3. OBJECTIVES AND NEEDS FOR AGROORESIRY DE ULOPMXT , 

The adoption of Agroforestry systems and practices is not An ~ 
Itself. Itsol ahrb so ro0igpoett .'en of' 
achetng geealeonomiLc and ecologIcal devtlop6*~t'lt at 4*r.=nn 

levels. 

a) 	 At the level of.,the individual land'6ur,' fmIttlor yt~ae th~e 
aim is to Introduce social neoogica ll io-aa d #U.2­

tainable land use practicas which willbe able 6~ prnW~doa"A 
* . ~~~~~r3Fwlng number of people' with bscncsiis(od 

fuel, sheIte r) , or cash to purchase basic necessities, and tw~tth ' 

a surplus'poutn to 'enable ftlfilaeant o~fsocial anid ocno$%'I 
aspirations abov.e a cmre 'subsistence. 

b) 	 At a reftiongl level, the introduction and SignifICAnt. Adoption 
of ngroforestry land use' practice's w-111 ontribte to the'sime , 

of halting deforestation and deor aio,,checkrlng hydr~logl-A 	 4 

cal 	Imbalanc~es And erosiont and gradually 'alleviate rtgtonsal,'" 
food and fuelwood shortages. 

C)t henational level,&aroforestry &doptIon.will cotxibtt to -­

the~ nimn of acieiniig self-suffctency in.t arid energy pro-~ ~­
duction. of reducing rural poverty,,,and of achieving moore equ~l-j 



4 
4fla~'4 andu A 

4eea a..aA12m alms4 Iaaa the lae , above'' can,vicuH 

whata prblm ar~we 4id es) n 

Itners ossen tal, 'h& "Von Ionsreatio t AulY.hca1~ tourl% 4.1"~pa 

tdtrhv mtior~wgenralitca4alm ofti dovO"offnrIPA 'a'-~it 

Crnino Od4~~ fuirr11.ne 3They4 'in"' tX0~aAS3P~~aYt.t~* 

resiteinIn ai14tmoeatiae o tlevent product'oo roleace 

prupose ofssanigpoucinoe logrprldo a im.t 

a)Agofresra, aoe'4Roory" And pisenurluIzt4b ACCP4tie 4IAd,'. 
flyItgad no : ttg ins'a toa ',fawok tal 

"0 ,4 



reeant lvs' (ducat~nal'centific , niniaterial, et 

Th pese stuatno arfrsr ihrfot rud 

wthouret ansiution ros. t iooihr*foatn4ome ndo 	 rowrstr 

being adopted and jealously garded 'against outsieit.ee~
 
~by forstry Ins ttution, which rrly have got thorange of,
 

conapotences needed to deLvelop the fulI ,* ontial 0f'n *ratedj 4 i
 
land use, systems and technologies, isunot sa*tlBfAttry., Not
 

only~is there a risk of a gradual loss of Lnterest' when ta.A Is 
not folloed by actlon,,or, wore eown, whanrisde taoas 

are followed by P-esguided and unsucc~esfu acions.bat thort 

ioalmost certainly going to be problas to secure funds aM, 
resources required for lArve scale develpm~en~t and Implaiets­
tion of agroforestry. After all, even If Kfintster oi Ve~anco 

or an international donor, Is convinceqd about the Potentlji 4f 
agrofarestry, they will.hesitate to allcote UbSt~An rQeiUkCal 
for its eeom* whenchi*InoIstuoalfmva o 

ensure its Implemntstbron, 

;~1b) 	 Another primary objective must e to* systemtatl.ly collecr and 
eivaliate existing knowledge 'and .eiporionce %rhichare rteent. 
to xgroforestry devatopwant.' Such "b~se-P~nd",knor4lod3e.*Is 
'requtred for Ldentiyin researcheand deeometpirities at 
local, regional, national and ineraI4<'1v*0 

4O Lnforzation on try14)O he chAt exists Agofre is# ax-'N a 

stated before, qualitative tlIn ntur. There Is/a etrong nedX; 
to obtaini quantitati~ve nformatonon which to base Lfurt004r. 
develomnt. uch reources are fwing wated at presento 
ad hcc. and trila-and-oror~ proachesibt nrirhadftl 
Impleme'ntation. Due to the urgency 'of find Ing solutions to'the 

4land 	 use problems of converted lands end, the time scale neccis­
sarily involved In testing and verifying the feasibility ot
 
agrofornstry technologies and.;systemsitt1 *Qis IA thA L on J
 

4 technologies with a high piobability. of succes art broughLtr
 
~'''large scale field implementation. Idnt y.n uhrlvn
 

Td~a~~fyig~suhre~van 	 3 
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hnoo ~roquI re. a sn~iid bae1j r~i.eand aniner, 

di1sciplinary appronch.
 

c) The last and msot Important objective~wl41 bo to ensure adop­

tion of agrofQrestry prActicJ! an suchi a large scale thot s~ 

nifcan ndecoogialbeneftl a~re achieve.eonoic 

This objective msit be ful1Xie4 at antional levol. Apr 

from satisfying the frt.w be~vs ~.teItg
 

cat~ablishuont of a base-lItne techn~ical kn~owledgeonwkiC 

base rcaearch and developmentL priorItIcs, It incearl 

Involve maniy other actions and decisions. 11s include: 

ensiuring~$ that sufficent resourcts, bothi In tam* of (endlo, 
and trained mjnr-power, isre availanble for resoArch. id.yoop­

m and exL-siou­

analysing and. If noceoairy, r~vts l io gipltiontse 
SO tblit no0 htgA con.craits~ (te. governmbent "owttuihip" 

of trees) provonts %he Adoption of aroforoty pr4eLicvs,.
 

and, 

-creat ing noicegary Inenivo for f~rmers to idopt prcio 
Whtch will of tenInivolve Iftian dAsk An del.invi, retttrnA 

on invovtmEonts, e~g. by ansur~ng tentor1*I.4fty Ut 14ni.
 
provLnion of crodt, n 0itr~~t
 

sicascontrolled priees of fuel~vod and :harcool 'Set 

so low ift to makea any Inveattoent intret plantl1nAfothe 

purposeof~ producing comterc-lal futivood complotoly tsnlster­

(1" 
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-~'--Itshould be ta d,( r's ro al tha 	 sib Q.t 

qua.t-y 'in Pmnerury or~ nny~ 	 tE~" th44uablcton-tio 

tfia'potential of z£6 tco~rMtryAn~ the developma Pconate'd~ 
tlands. Aoforeatry IsInAn early, stage 410ea 'ft14 a 4sotusat I 

eploration and daeloopmnand.m thW quan tWi att I'v olito c~ 
rand beneflJts,,both ecoc and q logical,' farfrasr yt 

an echnoloiis,ls vamk'. Il hsotpnbe to in4k starsn 
of the type. _"if sq and so, many 10!s; Of, M1]!1O6U of dollars ar 
invested In th.1M or that azruiorsutry 4tk' I'~~y iti1I 

(oodoy~p 	 0 10.1 Inr~r-' 

foodprodctioeb cant a.nd,,.iduce -ersion by Y percent In1 

the developing world CYI? th coin de~ade" 

What ca edn. t.otie h''t"o cin eddAdt- 1i4 
assaess their urency mud ralat1~vtuprtan Cci 
the'actions shoultd tulf.Ik the oIojctiima 4&dstif henoa 

~pelled 	s out In Chapter, ,-3 bove.: Atn ,oPiinin deie-ct t 
~in temting to get: e t Ln vt.hifult th~nkIuig4 Som pont to es04 
Inmind,.in order,,to, realn In contact~lt reaityar 

-recomaendatlons on1 agrootr."actions" 'o rahe thtImle 

inentatid of- such recomendi on*,~ca nee evlnIn ilt , r 

tilriu ancd dvelopmnt ots 

-agrofurestr 
 davaleotnt wil need log-term, 'cni~tent 
, tota at: all level&, and( mito beconsidered a' aal 

,il~nttpooton E' 
trealistic expectationsa nd aies fptnil mti tl,,.'L 
ofte 	 of::ki, r* rA an -es -~~ 

ofagoorsty
'J' "~b 
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0 r-althouigh it "y P desirabl1e it iu, 'trt thinkI~ 

-C'realistic basis for roomawnded cin on±O~OircQretr ~V e P. - i 

4.2 Action needed at Internatlonal.tevel . .~ 

4.. nsttcutionul ' 

Internationaul Jr-titutions arv hvreo cakea co tIwa j.1. rolI-)lter4 

and bi.Klaciral agencion lnvolvA Infni n 

* tions, International nurn-govkr nialoOegItif*.( 'Q 

From an~ aw~renensM-gwktnr Vokt. of vt.A, In rela~tion to ~ e~rK 

the most~ fmporwnt< incern,tonal lnItlono a" n toon= 

.~ b~nki, partlcudarty tho .WrJii sk, thbe INC bod tos I~oMI14tby T d 
U1ECUND?, 'the mAjIor W~tarn donor" AKice,.e.AV1 G~ 

CIT)A, OECDi, EC, 00A and otir, p'luamo, fudtin*a 
ats thip Ford nd Rockfi-rh Vourtat1itiv and tho OVEC'md The 

importanc f t hooo bodltft In not odiy chro'uh, rh&-Lr robtW. 1 MAW 0 r 

ditec~t funders of Internatioa041dVeiopant, but, *1iio, 'IMI pr" 

at; vItal, their role as inturatci11 pQotzy Pf.R If , ysC 

'World Bank, FAO and USATD *trongly fe~turo 4rafrQ r (or@4nyo h' 

it1);jro.ah or tehizlooy) 4 thoir policies arld~priurtli it.A'boA 

th~eIS lt±a hope for new Idons n prah*t-1ad,**v#Wt 

C. a1hev-a ignfcn Imac if ten t"Jr InttioE1 C t 

maj o ,devvonnt olinduLstrtal woo planttuiXons.,bae4 o aat o~ 

exotic trees are good exnmplemwhere dearwIA.3 int natiotil:alAptt\ r 

me ntziO e foi in this report,,or rrst.ry AnS eew~~ #' 

promoted a:nd supportfd by enrrtional age ~t%((,lip!, Suor 
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'ficic~~~~~lly,~Jugn~p~ h an rqwc it h ~ h od"go 

me cil c.'dh auiatin :maymtbec v 

r. i is 110t..1, M 

is~nsittJnalybeing s tzo;9\ Ito exa ng$"rikd4Fiscp1ia 
boxes as sub-dtaclpli~,ot foreistry. v0 lp 0w d 

I4wlpwt Th if provct 
vareiu, andirrlg tlo~frplzrpr4 ,c , for.- riean 

crrcafnly, best be dveloo6'y raiinl'gtutr. 1sttiss 
Likewiset, the Improveant of pine planttno"~ or re"pIC1l high foi't' 

maagent are tho undiptdllsof-cienoia' Ir 

Agroforestr, scen asan, by"lcih the 'spproach~ to 'land deveopot'e I 
Sof trees And Agwrijolt'ur~cropo Ar. itgaeo 6paiicU% n 

ao other. resources, ca'ntb dlpd to, A tall pocAtI*1 -if thR~a 

entira remponalbility will' v~ss'olely an forcutry, PAi t'UtLM4v. <{~ 

Without in 4any way undorrtlnS ; the.±uortance-of, the, atene 

efforts made by auJorlId fank, MFAiind. 6thr in via tIon sl; bo4i a 
In the field of airofoory, ~tbt~b~ M~ Vil "I~ 
have anwy mr, lOfipc on the ue of '6hvtrtc Isus ht*I. o 

radical rathln~dng in thte oaatons Aorta'niro tzd pottti- I 

-Agrofocoary is atrongty prood b tho.E, Vrli raa~)Lj 
(n Its "Fma Sector Pol1 y Pperr 'ord nuk~11978~ 

-Agroforestry development mpr~±Incorratc Int this 

"Fcvti7q 0a uAl COrvUx1Ult5' pr ,0 r4M~e' othtt OFol# 
Dapartmoest. '-~I~ ~ I~f 

.5Agroorestry hoe bostiaIdAntlflode*s apri-~yr_4c (1 
* In ltroplcali Fow#ivtr in A ~Joint'ol -1pnkJPAO 19814V ri~ 

prepared frthoe International U I~on of:FOvt,,rO ac-r 

nixatlions's OUFRO con arance "in' Kyoto~j-apa1' ki I9St1S&Ff s 

Whnthe'saon paper wa rsne-t.te"it Stino h 
-Sltt FAO on F0 pa~/'itotY 92 h ~l~~-Rl f 

-yords wereo wted~'Jwit'*u1iwoAzin g 1tho secinn gf 

:A. 4 -S'IC ' V 



"Taheete rt-o fsca~ih rdc c- n 

Lo inov 'hlstc peah to'-the'i4o J'rba Zan 

ICRA vhwastho Idmiteat h icour*atL1dcru 00 Jneari m l* M 

Agrcutral(IRAP) ar (CCAat)don$7, gro d that rqw L 1"S 

TwoC-of teoo tuImotan recent, ret s,'o ?O.tyckihJM3 O thi 
5 

problems. agiutrlpouto o h atoo o tl 1 

naiGRA acmnoiaILtd H * 

toard 2O " d o4t' ptn xb,r,191( o*'cih ,Aw1 I 

not meniomn a ofrar t 11 nori2 't a pro h %#t m 27A~ 4 

In wothe en mtosttm oftaagrofasttrriie can 4t v rjK.1mr 

ptrooret a tit' ti '~f41 oe til, 4itho 4itriat'nW 

cuwavFq"i a tO~Ind(O Z4 andttiAcaq444 

~i~..o.............. ea rnntarioxt tu- ;-nandanora ;tand'(Wavidr 01n 

-utr'-ntttin.y n'i P' ii~d ru 

IsL~a ve Siutln 

any yto Baefoe thi sit, 

h owvr t onry,'acr t, dese-iptln of theC~ rV 
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7There 
44'. r 

policy-torming und innoei-pr tng ln'aa Ioa.,gnce

there is litle hop'bt anyltruily jtaieiipr
 

(g4choah there are 'indeed j~xce pti~ns -soe nactn .4 N'4. 

efforts are far ahead oi' AnternatiQPI "trends,' Inhi repct. 

Thus, action to 
La te 

nteded among Int .ornational institcutions involved ....

spporoftropical ln development IO4 oQvecome Ce
 
Internal Istitutional constraints 
 in doolitng vtch Integrated (~ 

laddevelopmernt. 4, thorough, rvtltnkn on on th ...-.
 

lee a4~4~t traditionaldiac4'Zinvew. aa-*v intoptliy
which 


making wid btdgetcry(iotits ina neede~d..
 

4.2.2 Research and technology gane:ation* 
* 

are probably few fields .1n whicb. thore IN uc A,hilh iE~n­
for substantial pa-fso awnghentii 
 "itrhis 
 o 

isIn agroforoutry. SystvmatiL&.re~aearch for Seno iat*RR utal 
technologies tnuroatn wod ptenas 1'r% alticiral , 
use practices in not even In Its infancy, tit44 'ina 

A- .4 A 

Th-aen develg edio acndry -1 ul.-ai s h 'e 

Finniatl 
 suppont lonto~~drgoal 
vloin coutr 

researchistitutton 
 it I th rs covvtvn pro-.,1 

ta:otyid I ty ''od
cai actxvi tu&iontbul-l~j Inl~dI hi 

-.ntution In developd n devel~r 
 ng c::urios. 
 h )h~oto 


ieneraton met byai £nte~rtnaof 
ze~opduih ; cout~.ronr4 6 



4c4444i,444 To, eg4 gn rto,4olm ito pl aliy 4 

r---44r444r444-4444 lag44 sp itc ce -sure h c 

is' nethr pssb1A'ormoiaro 4 carry outv on 4.44 14144J 

Ifialarej'4;~ ofeniltbl orInenaina etarsb 4ti 

and4~- Iml -nate vi.,4~'- '~ 4;4 Y i 
fund44-4 in 4re 4 Tb 4s mr 444-4444 444 

HI&'4 off-- th -44444j4'Auj 4,tor ardluof Inon toa 

n o l h 444rctiu CCARIyso,' -444444 -4the4Indi4.4 

dua Innituex ar m444-444 to4- on 4444Ctcinaos 

in ~cficeclogca zoeowhih vo %ay dt~v p . -4 

ci ritbs and/or wit sp cila;crop of'r mior~l a or tegio.. 

althr he form of ful under-grI~idwao4 pizt X-~oim 

, dAUt aro epartw~arit, avin 'ydni tdCU t In CO ,o 44tft 

Ini~icltrn and,tov o~e extent.ec f&~ort trntnt r1bZ or t( o 

r~icon, v~oy Imorant~~ rorw-o~rpio gi­4ft 

4444o ov~ylt ar t ~r br pctlN d n~tt~ 4n 

'in evelpodcouitrii,t Ol "Cn M44n latittfsvnjx 

t44olhrbuge of. 4al tMf f(-Insltu tdr-~ Stallorly,akon16p tt 

tosch.g. CFo isun xfr n SomI usrl oh'ropkalh ' 
Prdcslsi4-ei U.K.p~U~~iiS-a ooc tattt~ -h 44~ 

Amstrdam io~r~aa~~~ra~~ 

http:extent.ec
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resarc 

4-v ry m 

cusse 

nology~ 

and4 teholg genraio 

de -L I-.4~44a so u e. r ar s. 

above44 aloipsecntant 

4su44.- rsoach% 

.and"whshould idntf reevn 

subjcts etc. 

--

l'''4 gr ln 

ThL -I4.44444444.444 

hi 

wh.4huldreciv 

prortjreehan 

' 

il 

~is stl 

wosol 

dupor4l 

tch 

4.4-.444rsty 

4 1 
" ~wod ct. hi ca boOr~3U~c~h144ompred.~ wit thein bupot.fo CatLCC 

per yehr Thoti sold be ddedndprioc multi-laternd andech t 

- <-

figu re, It i probaboly Inot ab, guous t s tht inard tato 
finatotal utitrlsupportCo uerhi ropia ag~',jricultre,in evo 
a.nd Ie*robabl~ty respetivelyS $10t-mLiaonperng Itk- 20i 

-

-~~teei 

.reseagrch. 

cutr anifrsr(ntttons j (or eprtr lts -
aiodecleaTheco~nitonpreof the supptanorand benefit of 

reaearchutein0nag itur torAttitut e Inmstfoety/ro ic 
pisr, to-yths should It Isdenort zlnto hatrl Aft biat 

relsut",ort "to agieupluraltytreavelomen project ot.'i 4 ~ n 
reerh i -a ths eecnrdcoyop s!. from. 

surpirsinl seivori peoleteIn biatraean wte-riaterl donr~ 

anItechnpobloy enota ti Ius tme-11edthrouAnxirtoi 

4hr4 

4; 



Un reen deeo4n whc m e 1 t-pr ri hIv 

Bankc(18aadb lhsthe Jmporaq*
 

r -ueikwrrQ0 mr~in i
inOd'UO oi~oltl 


mujjcncy Lo~ uthich~ha eri~ ofgne
 

LwhIhtnn e4 Io iiA t~ sI4 t t r1M I J~ k A 

t(-ind no rhiiuhFrat fuv1ip&irwt~ orrrtrll tpv 
plna ln4,ie hru4'a rfrmr apocws.tI a 

van - withjdorutorh~in arofoh tr r blaif iro2ttlho 

otilhry~ineraionit insiutu wt n dirit manuluf,~to awrk~ 

ArevItifirruond ssomsmento ~uds~~,4m4 

ro210vrh n Lod vaeroprKry. purhqne'I t n J4t~ dintoO#,V rVe 
metodz frrtinA ctr.)vr (ngy-gos ra~Lin 4ntit - Lit.by~ 

Othel 118 CUILnons on~ft*it nitt 

te~~~Inan donalT rot Cp :rnxLtitc (0,4 and4E~~ 
Aun al(0 

mthed Nrorage-iii Try Apttocit n t t'm',s M ic 

V 

http:apocws.tI


theatinalAcadewxy ofcenices .(U ,A-), (On fuelwood and 

X, lguma re npecies),, 
the Commoneatth Fore stry Intpatutieof 

research and trAining),,. 
U.K. (nfo-.t 0 -

--­ ' -the IFast-Weat Cantre. (flawal, 'U.S.A.) 

-thts United Nations Unidversity (arrangi1ng workshops 'im agro­

- $)Mecomonetsof the&LM4SCOYAD resaa Prosrae 

- prtbJects t.nso on aome nation*Z devt%10pad country univetiou, 

e.g. the University of Arizonesn offict of Arid Lmnds Scuite. 

Waeninen Agrcultural 'lniveririty (Th4XtelnsVieaM1 

ties of Rim~burg and Freburg (Fedora) Republic of Corsany), 

,University of? Montpllier (To ac4I. itnd ot fewvothtr. 

so-wo? the CG*-institutos Are n~e In,spocfI 
re0rch which, is of an agratorsry naue 4, 

an ialley cropping an~~e4mi~~*dCUATin 

aOid-sQ-il-Ccerance snd mlogs.oco~ntnt 

FAOs "Panel of Exet nFrstUneUoru# 

ecnlg 
lITA toXgmi 

loublix 

ok ndt 

A'v 

collect.ion ad ae~ismnt of Inroruttto on "'arborso IP~~aThiilax 

for tho Improvsmont of rur*u liing", paticularly In arUid<t< 
-aridaroag, toltather with WRPO. 

t 

--

Although thi~s Uemt nay seem Improo**Lve it tojrnoct liki th&t tJ 

total volume of this 'vork (teowk-dirtll :.)atsd t'-SAO'-< 

forem w) eXC40dolU 1 m-di 1 per yarnr budgt tryter"~. 

>V 

It, would atems tempting to conclude thstLit byoLlxta 

the actio needed isb .tcallyto Incroaiae Intrnat logk unding 

foar rtsoarch' W., aroforest ry. Th~,Y,#v~cea hil hav t&obe done 
-Ifthe full p~~~~otential of agoorx approach s,4~eholji 

shall be developed, but It must be stcadsd by cta denifat~ion 

of research prioritiesan of th i-ttkoa.ifatutr 

which roeaerch and eho g4 eoainahud,~LEkp,0 

It.wiould be a scriouls w~jte( a r#BowrCas iLfcosiderabl Icrvs~d~ 

funds wore unevitiicaly made avalluble~to all Intttms(n ~l 

- 4?_ 4 
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inttutions, botli In forestry 4nJ gJu~''t sv. 0si orrt 

technology eciouepnats of direct or in&ir.et Icrd*t to~agrooresr

fwhave got the nterdlocipl (nary apJKeIty adroxcrces net4&4 to
 

develop agroforetry aytems. -


Thou. at the present atage, the priority aczion~o Pceded at an inier­

iiiitonal level for mupport and promoioaiof xroforesary rvvearch 

and techn~ology generation~ are:­

- rocioto research~ into component techMlovy dtY*1opffent of 4n I--­

udsutlvalue and potential, e~g. ­-dnii~to~n 'III 

urgeno roymst44 begvo o tppr es ~ olp-elAe 


sa LIfLhally icc,)ptablo maner - thw prk knt t'&.Vt
 

Aodfor Varioua doct4VQnt pro e tA 0* rapidly dovelin In&'> 

-luppott tho build-tipo( Limnatic;Lna Anil reginl -r nom 

-gkv" priority to-odvlpoto riig4dafrt o 

pr0granmma with~ ani Intagraste4 viev on, )*M~ -d 

- when nupport, in ejvoti to tetn log4 #4atertIgrierho 
u grufoore ry ystemao, m*ke sure that relvArkt pmtosi.s, "and 

diiciplinary progroaauei, S*jport-f 

give na ta priority othe, doeVP~t M roolga
 
(In ig at defnn and n dm~ nln 'ag
tiantti c"pr 

http:in&ir.et


7 tcholgic, orI.6gain nfrigsoes C.,,AIte 

1982 "]BWi_ ----

Supr fo uliRisiuincpbeo'cnutn ul 

scale ~~~ ~ 
should~~~~~~~~~~~ntinlpirtya 

~ 
bea 

~ ~loaoesin 

on 

~ ~eerhadt~oon 

s h*itra 

~rfrsr -

-­

for~ . rr~al forestryfuU-vadp'' sdeeopmn pro$1dU focu~inon 

tions, socil fes at~ wid thor al o ivta~ry, re losty 
Ashaor beif in tat #oc 46 the toad's tht46 An'.ta/roo'cotra 

discile oAry. ~Outraof a ;oiitota o S 50t 41.1o 'eof VoplaO Joan 

fr theofetry shecto~rIna1978-81inxtitlos .*v* (at WX ws 

?otage'of FA i total fotrOnationa CL I e that KOO$ to o C 

wlldaincrease~ forStlin .1787 MrvdIbt1~R on d~ ri 

energ eotIdevelopi~e's~sng contrura I ~ vo pl~t A 

proosed that, tho p'tyInnned l endin fo l tood~ planaint ab s 

min n18-5o Ul45mli be uIeasdt Vtcirstryeeto 

millioln whd4? woud oe reurd US target-of astabus-4toal~ lye,~rooc 
I , ~w ti.. 

centgef toal a it*,,,c 0t. 

11oin ahotal ~ofall.nl1~pa orX 

YD's .~tares~In. P Alrso t 

munity foest frys (w# W 
niiInteas are,~iniWJA'278flC l Inrea 

Seal~/A,'bl~tl dn, a CeenAol~ai 

ablry In Incurded.A onK'ee ' moist :>i1:,, in hs ilds SAD 

SIDA of 1981-83 ofD of CanxdA Westnah ~ ythouhAndnt 

asience.teD chH ttr Copeaton the Swissrbl~adDevelopment r 

Develpot Corpratidonr ainl ae othes. i~n~a~W 147 



seveal ime ~in thislrprt, i-a r1v ofdR-rthese 

I 

aid funds goes intoangroforestrylllopen projects. fntha seosv 

of Integration of m~ultipurpose tretuior other woody perennials~ into 

(arming nyotems. By for the ~largest sh.T0 of twrids are channelled 

-: 

* 

through donor foras t d~zte~ o natJion~t forest.. dparn~lsfa 
establlsbmnt of corivenionlwoodlots on Covosrament or coamtal4 

lands. There, is ctrtinly nothing wrong in thsapproach wo OW 

aim in*to reforest de~nuded slopes for cacchren Impro vementorAto 

establisah a (uelwood sutpply for urban and rturol ppoton centrvs, 

It does not, lhowvvo, Adequately addris -the major problonei f1A.n 

LhO Idividual snull andi madu nize usor4s of toapvrtd or at' 

tr~iialans, amly hodeclriig productiLvity .'Qfarmland =d~ 

tedomontic~ wood rqientfor farmtvi n4@s hcan tb­

rnto Infrnstructukre 4xiats for ot~na tat*hlt~hv~nt, mu44. nt Jil, 

dIgtribution of wood' (or. where CAJ fo pochv ofGvr'wto 

conywrcliIly produced wood inotAynable)."'The forter condi4t4~* 

exikti; on most coootude Ilando t i at~ probbl, *o A P~rp 

." 

*' 

riho Situat ton totwy, "vitli*a. rapid. :ials poortl.J grot~vh In~ 

IntornAtional fund al4Iabb* for llrtoo.*i~ 
doveloprwn projfictm, hMs'led inmany'cuntle st1,ai n 

of the recoptivo Oapackry of ul-in 
underuafrcd foroar departmns "Often -wRth a~I" StAt$%ktfin, 

'v i'.' 

'~' 

A'projects on, "rurail roreatry" tdacar LA lu ,JhI 

total Annual budge n. :-.k utokint0Vttar0ind,.aupport 
frthe Implem rt tIon of %u6pr'4 ot, whc o' "i'A"'" are for 

itaM 

too temnpting, 
ly Jeopardize 

SrAtus- andfz$ 
traditional 

c~-v~c 

"''ro 'A o: 

otrdw 

or t .4 

o olsr"­

ma 

r$4l wooJ productlonpoatoo'1 tAI cAthei non .Te 

.rosul~t ist not seldom than'ndtot.( trait1010 ACi~iAra h 

ral forestry'A,' i A es nit 4404,"" 'actojl 

'A A ~A'A '~ A A'.' '~A 'A. ,A' A"'A.'~, ~~ '"4A~jAl" ~ 4' -A''~A 



project did in,rvr forestry I.xthe problem of effic itly pe*­

ding. experience af).neto ooilly ouportedtproots to a wtd~r 

~area and larger'numaber of peoplo fti ht to r-l -upon the raw* 

naioLnal institutions r0eievInX'the ortnAl1 aid, Once suppont Is 

disoitiue i I hghy doubtful,whether aniy x~pift proraes 

based on natitonal fundI~ng will take over~ tho e4vclo~twn UIitiated 

through the. interat~oialy fuiied project if the approatch ofti 

wna "departmerica. Similarly, it maeybe rAtbp' Lmceirttn, whether ~­
rural fort.stry projects baused on strongly supported and subsidized 

communal efforts of-tree planting vill'"cairch on" and recetva Ions 

term local, mupport in a*A where commun~l effort. d a not noAva 4 

veiry strong cultural backgroundt-once project supported $ubaidlee, 

-* - and- tncentives are not there. 

**These observations should bo setn in relation to the fact that 41most 

rogardiless of the level of inter-national suppotthi;s wil1 only 

m~rginaLly be-able to alleviate or~ moiw the probleas .odreiod lnl ; 

- -. . quantitAtive, global torzms. -The !.mporrc~a of Intenationalli finan>" ' 
ced daolopment Itis mainly In the InnoatLy4.(and - -ntrtlc 

- -- -valueA of projects. -- If they do t "catchv an" loca.*I~, tha~'v-ilP 4 

boa drop in the~ onn onm quantit~tIi6poinht, of i~vl.' poot. 
in etig. Is-the priavlou*Iy menti'onod WoddBank proposal. to lincro*# 

the bank's lending for fuelvood Piettion exta$S6h8Ment froftO 
plannedleelo US 4425 mtiillion to US $1 100 il I~Loo i q L04< 

1*981-85.I e if-tile higher lee attb prvdadLplazoned 

with full istccesaIt "ilA t~~~y 

need for IncrearO fuelwood restsuces required to *t, thi* ewd 

%, ofdevloin countrien In thelcoido two 0~c, d*~ 

Wha-~ t actions tton are needed at the level. 41 i~Otitoa tundin 

fragroforeartry developpzent? Tha-iuto'os. :caa.e­
ized by tin enthoislasu anid willingn~ess among donor~s uoprov'ide taids~ 

which areo sep efr both the knowledg. and exp.rionc*I.hw 

to calrry out agroforesty projects on the on' 1ikuk tnd the capacity 

of national inttitoat recotve thtAid 4nd o ,I Up&~On ght 

other, Thoreforo, it muuy seem- appropriate to recozznd Lhfoloin 

4& -44~- ~~~4 ~ a'4-t.ton4 "* 
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channe~lled through f oro,5ry~orgic r4A de pAr zvnvo 

MolutQim he %Ourti-x (A*nd . stIsho~uld an i trdp rtot 

of, fin.~ fQagrforet ry 
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1to o 

dry -iasoo (fodtIng ecid, i iraiay inr04rC *AC 

when Institutol nprltu1EaCItf h~I~4 010r fantl iiif 

heveth.) inL agstlriud, Wh#owra1ovitta1 ukI an~d tho)*i 

f#stjr dkvorsrm~JR*~t1d@L
Jigor r 

i ies doonta±ttovRI4at hi*t ho ' wih ;Aconvin4 

id li-icentivil juttucilt% (highe6r flarm rod cv~ hrvt rI W't 

national lee o ,anlrili heptnito 
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~bottlenecks for W raion 6 tree n 6vf6r- i 

e<rvie a d identify constraints In lend 2 te'iw- sysem br.~ought 
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creare .conqi ic nentives, (pr. 

ften-probably) r e dial,, 

4.3.3 Research and edizcation 

eplanting by fair 
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Thelprobloiue of dvelop ietod 'roesarcth ind y oin onr 

are well-known a d bt.x ', he'ou f wn n 

publicationsi, e~g FAo (i981*> an4, Miqia,4 Hoel (1981) fo *r 
cultural research# di Castri~i&N~a4 (179 98) an aUtntiQ4 

bottlenocku r~o natural rvxor1i J,*Iou.pnetAn Wo'l in.ai]YAw 

(1981) for forestryjinclu'ing4rfrsr eerh 

-atoeig. 

to ef f i nt..rsac f~o~rdv 

la1ck of scritIcal,mass 
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disce lnpaiy reere spra *r ~rr 4e any 

ttoa tona aricltua andn~,foetr resrch tk&bw.11 

As prev tosl *nedha tly brAmentionedthis' rcc~C 

by most of theblg Internationsal donr an deiipel W 

(FAO 1981d; World bank L91a an b-,,afWollB"kIPA 

"p a'At the time of writing this rePOr s, 

being which appear to diM for coniderable otrengncnin 

at ho I- a rtTu~ n 1' ' Z J ' t A Q4kZj . 
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d ought 'te 4
i dentify 'what-'land us prbesoud anu~V ddre 

develop 4Lgcraditi~flal.technoQsies, o fordafttingInterna­

tinleperience, thouh aeearc ts the problaucw , 

-'identy aro w.uitablo for reonalt~ reseArch cooperAtz,0l
4~g.444 

(e.g. multipurpose traarjarmpl~s1 exploration and4,development~
 

~'and4 establish region~al collaboraieporns where onR l
 

(Ifwelconceived, *ucI proatiume5"~wll'oostl'atrc Inter­

~~i. ~~~national fundIing)# ~4 .. ~4
 

1In. lanzd use ubj3cts-reassuaumadiwv-and,]hIghar level-.ducion 
withI'an aimlof:,oventuaIy craatlnja flysaSVwhtch ensuroi A 

basic, loyel: of.joint" undrstanding: a dO vlde~feI'e1 Y 

icAl and avcio-economic b.ases' (or Ia.1 dUe a 'ooiSsti~ents. 

with gp~iliza~ton. into commercal forestr'y, crop'agri­
44 

ras 


*cuU~ir)Ifl atCdub'sfacence. lad 6ne -*c,pcotnga
 

lAter- stage. 
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444aoting 
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no mate ho ucOssfu.l aAnd 

ied prorissa' or-r' Ln0,~~.h ocan"4~.thay. will on y ,,romaan unfuif 
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th'ais no efficlant net~ork of dlsoouinating thes to4 I44intre
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,'dd tina prbesseiial eK.ed ,srfoetyet n 

la~ck of axternqio, it ade~ua te trafraio Iost~ f n adIc 

on initegrated Jand-J usa aKymtem*# ,nd tK.ootfiIvli' 

-Ini most cases tliere Is no,6satblihed netwrk~of -.n - fa mrwvwp 
stration plot,14 a agroll 9ro a r' racb~Jon ie, 
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t...~a orto~rat,8aninstitutional ,structure@'that aicertaiiis &,,c03ose~ 4 
aV~ 

, c,ooperatibn between., tha,~ 

training of e tein saff at technicia 	 n rrsinll~l -­

a J6Int' .basis 'o nvshould..be reviewed with an aimolf creatiln$ 
leg on treas, crop, aimals.and their interactons, before 

4 
~44 takes' pl-ace, ~4
 

-a general upgrading of the "Status" af 4exteiston-awoikts raqutred
 
4 -specialiation 

only applicable to 4groforestry)~S.(not 

-stitficient resources must b* set aside for, transport,'z establis-''-- X. 
4 . ment and maintenance of on-farm daemnstratimi pts, daeoen 

of facilities for trainingi offArmrs, facilitiss for propagat ng 

multi-purpose tree*, dievelopment of A/V - informatton maceita , 

etc.,, 

-close and, mutually, interuacti~ relations lutt be estab"Il~d ~2 ~4 
between research and extenision (again a' genera yvalid codi 

tion but pnrcicularly go Jn 'relatlil to "new"' agrofttryt t e­

nolosiev), 	 . 

- tong government back-upj'of extena :01efot w.0a tl<2X 

stages of promoting and'spreaad arooaty 34,443 

i~nthe form of credits, creation of,4 ecnoutc 4flceft4V5, 0*tc. 0,4 ~J 
frmrs" vation totraa: 	 ai far%*~j~, ,ovcrcom' 

before the t~chnologlestoveO thirF'Valua 	 (ie f rt~sarb 

443n,3,.4 to, yield',the 'expectedtbenafichave become old enoupjh
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an coical niuc on, a, ragI Lonal. or n at~ona -vv.N 
thing is clear howavei .- i thecnlso idrw,. thtag 

forestry to a;potet il and f aslblo, approach' to. arai sca a alle 
44.v.vincion ot the problemsw of sdoc1$ln food 'and 'fodder produ{oitm 

*. fuelwood shortages, desoetification and deforestatio itc4,an 
aproach to be prsued vroul, 1 toete~ t "cvn,0" 

appacn n stro;ei such as inraig adUWek ,tr igatlon 

lrnprovlng ros establishing oa~~tladcmuafW O 

planatins.etc,thon very, xbetan tatr'reatarcet aust, bo'se 
aod'oimplement the at~lons outlinad An Chapter 4 ove.,y Lht , 

coming decades. , 

hi~ough global and ragionatt~t 0iobioacs r$ton emse 

de'spair and doe not prov dotS o'Ies: ! .gu 

tafulin-he ontxt f, fnceptual repor~e to be awr a,- 0&cn 

for whichvWe paint dtffurent, imok t iconary 'of !'Pf j t*u 2' 1 

and conditions uoed bow d6 t tteti t al o c o41C ov 
land* but there Isno doubt, a constcrabv ovirlap 

forleU201f pople~t~ that 4 u I- lnrolelvA1 Ao 
nthe mainso rmiing op a~irax Th s c lA6 ntl 

foto a verylarm xe ntbei samesiv tvproy 25 ~lo 

9ilyd t bay FAOg to prctc famte (17) Ah utvto~n.n 

lana farea of approxmateiyW36 sq o= .il14on~i~~ 

Arid and' semi-arid o nI~ads, cover, 37Z atheerhs1n'u 
in inhrbtted by nearly ',400, taili~n Pwo World 5.~nkjFAO,,49 I). 
It has furthermore ben ,stimated WVitidNain.17)tt19 

(30Iiniiof Aq .u'.)ofthe carth's' lndsr(fAce istr~coa ih 

deso r iaindue'to overgrazing'and dewgetst!o u~ y L 

jin' (1979Y tryinR P1'r, Iass the aoffr I o~ inre tlecoytm 

Itropjic, which baRICallyare' the Infertil* rahfr#est z o And the 

Anrid and .aonP-art4 lands, conCAU4.A tht?9mlio 6%_f 
the. lan n ' the tropik#i i th I3's1o l~o~-,3 in ill an pepl 05 of th Cu 



tion inthe tropics) l.ving'on 'them.,havp goteither serious 

fertility, drought ore rosi problems which lmits their Sti-

These figu~res establish na ind:Of minimum framework in'hcAgo 

forestry developments will be desirable. It :should, bae i trongiy 

emphasized...owev.that t.e.agro.or.try approach toland devop­

mait may have a much higher economic poteitil lin' areas which do '' 

not have serious limitations,,but tor the "marsInsV orfrgl lands 

it Is probably one of the e 

ductivity and sustainability. 

a 'aibeappyoasch's 
, 

to,-to ro$ as pro-" 

V 
' 

,to 

The fuolwood prbe-ndeveloping countries his only rec.ently b-on 

quantified. Figures on magnitudes and cId t da.. of, s an slorf 

character that mosti ternational',gencleV RprrO 

the problem. In the Sahillan'region of, tf'c,o eapefre-~ 

wood need will be more than double from 16 tilIion m In 1975 to33. 

million m i 20001 necessitating an Annua rte ~oftween. 

150,000 to 30.0,hc~e (Cu uShlCLS 98,Salry 

In a special study of 15 devel oping coatrisei TA 198d i a 

found- that the preselit ratoe, ffualvood pl~ntation establsht o~f 

-

63,500 hectares per annum would havle to' 

- 10 times to 670,000 hectares j.r year: fifa 

d4bymrt 

shortage #h&I-alI be -%oie 

F' ' ~In year 2000. 
, 

,'F 
'F,;+ 

;J 

++;: :+ + + + ++ ; 

--

For sub-Saharan Africa., th*. estimated (eIlwood n~ad In~2000 bv'Lllbe. 

280 million mi (Worlj~ lgnl) tnodr to rAet this need.A 

+ + , F F + :(+ ,,:++milio hecta reactlaloo plantationas will.hae to &e estaIW 

(which is 100 times',oeta exst today!). Ann a'A antng C 

have to increase more than 20fl'()fo 000hca,9prya 

F 

' 

iF 

' 

.. +>: million F; '"). ' '' 

S'-to 1.5 million hectares,,,LoIok~ngFAt the'developingworld in" tto,it 

- has been~aestimate_ that if drasti measuresare not t,akeany1,000 FV, 

million.-,epe vI I , ancsn.eaute shortage or d6fi(1Ot: of: fuelwoodF 

the "r200 A--~'ue" exrse In~F~;FF''F' 

in jor FAO, -1981f) . 1"Drastic 00sr8,.prat ~ 

convntionait of area of fuelwood~pl'tto, en~h 

miliionM~ hactai~~sof new fuelood1 plnain wil haeFo 

' 

F- 'established betw en now and ;thn end ofth'cetyt esre it. 

FFF~F' 

reasonable degree of' self sufficiency (World Bank/FA0' 18) 

'does not take much cAlculations ,and 'F fleto torsIle 
, F,FF' -t+Fno ;F>+t ' 

1 
t-ti 
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'cannot be achie~ved with: an. approac rty n1'dodm aaiitad 

projects (the cos of 'cetic1ona esatihmet of 50, l o 

capaci~ty to' achieve A plancinx carget, 4iich~ only 5-0 of 'tia 

need). Onlythrug largt: scale voluii ry adoption ofre plnt 

ing by tarmorm *4 tura$. populations I^ there any thaore~ic4V hope. 

of meeting the noeous. 

J 

Finally, to complate this routh, picce-aeal quiatification 4f t 4 

scene, some f Igures on the food production proem~in 4ev-'ln 

0countries, The proviously qute FA~r "rt981) 6m­

enthe whole rangeo f~problams of 4tvaloping count.r-) agrte9atWP 

and food prod ;ti~nn ndoutinen some maqr~ tratoes to' "vv 

them, in the wo~deades 1960-1980.3 8oat of 9 davvlop~$S count­

rLos achieved less than 2X per annruu$ increaae. In oo4 prod'ctn 

which is Jiet. than population inceae and,,cnqnrly*, doceA 

ain pe caiApoutlno od nordor to'redu$.cet imoourf" 

ment in Af rica, the, hardest~ hit regio, weuAl N~oprutioha 

to incease from 1.81I per annum~ to~c-4 ~pe anu beo 19p4.A 

---­ 2000. -To iachieve thin, ver Sb*LtaI .3xterr~lts4n naioni~l4~ 

' ~ ~ -­ reourcsmust go in~to devloprdpt o'Atanift4 anImpo g~l 

* ~. culturatl f'WAc4iico. ' 

~Although Itisabvtoun O tha 

ments cain be mchlevecd thoS'xan~ 

am4c sctsl~ 

g firgtofrfies 

of eduinp~ttiseaaand p6 i,_-h C~ ta*#0, fttC."i LiU 4 

-'-

apprdchos will b* Ifa~lb* ol nl partaly rlejnt.Wor ~td 
Is not available, vtiera It in.'eutaide th econohic i:Akh fpo 

farmers to use fertlixer* h r D 

and erusion are t4maorIi~ki i atorecohrApo o 

msbegivoen priority., As the wo -dadhwnsoirebt' 

at national and Internationa Lioi' fucto to (n W, P 

bably alanys fncx ion ) trv 1 eo litl 'tonitlt% t A su­

aidt fro MAAtr n 4k 

r 

Atrid 

nc 'rm 

Aflcnif 

t-rl 

ne l 

,~ ok 

'rigiti 

okit 

dee-w-, ,nPkitnA1nr~e 

'~- t'# v 
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farmer in the'Amazon ~o o oneo, 'if coffee farmersi ncreasa,,heir­

'>-''cash incomes In Southern Brazil or anhigh-y~eldtnxL rIce variery prov~s 

successful onlJava, 

The problem, thus in not vhethertef product on problels of, dqvellop-
Ing countries should-be solved by giving priority. to Irr!attion d#elop 

ment or to agroforestr~' for examp l, ut toeali2ze thatsluin 

and approaches must be location-spocific'and not "SratiatieAli. if4' ' A 

population increaecniuss dy th~oal 'pioduction ffo9 

inevlopngcountiras will have to'crease 5-fold by teya 05 

To achieve this and Lo avoid viepedlocal faniines,'1itmut be C"'AA 

accepted that a multitude of locally adaptod'4trategies andspproches" 

toland use improvement have-t begvnspot Icesn r­

ductivity and suertainability ~offo nttaouptrm sorlina 

and other land* through carefI4W 'once.Lvod introd~cto of -od 

perennnials' Into f(arming and pastoral leind Is one srtg ~tsol 

- - ~bepursued. v "' ' 

4' 5.2 Low input scenario "'V'Y 

Any assessmottof,,tha likely i pac of~ various inpu~t levels-for agjW>­

forestry -elpmnwill -ocexualy be jopulativt !z bsed ~on 
arbitrarily a.*t criter.1a (or what~constzitutes lol'jo,"I "Inus 

Low input to hoeebasically seen as a a~ta' latlotigd ion~u 

Lion' of present trand. 4This'aconriI ill be harcteriedbyt, 

~acontinuedI Aaerijnera K at~ ino-ainl and'n~tinazi $avol a 

In"arof re ryl,,b tnoalgoretrvteaouhn henraiato 
that the potenial of nrfrsr isi'teItouto f 1 

Strees and shrubs ifto agricultural land, and noti t'Iiitrodu_, 
tion of food crops into fore't lind, ' 

;a continited and moeatl Inraiglee fiientoa 



funding ~~ ~ ~ nte ~ fo gooesrypoet~ ~ .resne n 

posbl' r.wiI inrae ee~f unigfr" od 

nal funding for~ resnewaae en rg.y apptQ4ct$os it .tkt.voIJQol is 

that the cottin)I decade will sea some Iivicant bra-hrtsh
 

on research aiddevelop.m*it of fuelwoo4 jircjiesmany of vMh
 
will be of direct rileace to agooescy
 

-the 
 Institutional cone taintm pro-enftils *iefi et agrfore 

deveopment willi continuv which bes thetc will #oc be saiy ,Kajor. 
determ~ined iffortis ;o develp,, thog ytmtc 

interdisciplinary affortio, rru ly Integrated a 4uI tsse 

(..14 land usu research ill .z9 tne~to~b '*oity 

judged by ahor-term 4fcllnry. cl'Li ,46a an naib.T '# 

sedigorhectares plinted,-, or inrtea dy~l 1 or tha 

~rop, ratha than by 1ong- to"Ipa1 ctv OTd.sutial
 
lity'of Integrated, land use aystaiiw) 

There In lit tle doubt that this sIc4knatic WOI Oul OL 
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h4TRPLUCT ION 

I n thelre reailly a planet fo r yt .anothe.~r ro iearch d tc p Iinc? 
bel ieve theIre in , o)n two main s'.''ri~. The Wit, An-d more pr i.!tk 
Iq chat any ne~w . o1 rieiat WI ice~d; tj he , .. ,amalga aich ro p v 

encouraged1i and Idenit iied i. inh, whethe.r It iprin .~i rr= nirl 

or igtinal concept; md pr i tf it. n:ot, Fhi toe w 'A k i a n 

tor.,.trv, have ei-tmi1 Inhed thom-telve l; - in.Aeirttn 


Th eod1 rhot t po- i ',1 triu '-wird wi.'ui e",
 

and ti~t the lnczoalar,' * in. . ,'i iU~ '-,io 

be* dJe t with 'Ih . I vin o .v ' i n..! ! 41in. 4 lo 

enqu iret w~he r oit :i. thd at!. eikluin the it A ti if~ i.1 toritny 

Accrueno ar up ro the j.1h 

Mouuei'lv !ai ilir to r~neircher: in .ittri I tire Oarem-, 

Very 1'w t'x i-if I. in i roto'in tiv ;t'm havon.' '. n itudto, 7titi,:Z 5 

AM' 'in !or, mnn at MI .mwlt ow..n hoWi A1. :r'.i t. "!'n .iqt 

andi atr i ii Itital ri o ~ lin cen:t a! ~ r i rin i llt11 

1111.'1' * t '. in.' * 'ia'. I & 1 AtI"I If ., : .1,'V'' ; ., 

have ';o !ow., !" wor1k w' 
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Mnese, will often find a morass oZ variabl es to handle, and an acute 
problem of -;amplia , to face. 

it is not 10Lt,' to see wkV. Victure a %vitem conristing of just 

0e ,pees vzone mult[)purph WO0/ (.", T : .,.m.:L: ) beJir4 
grGn for n ,,or and wrML''.n.d, to-et.er with iwrg .- leboth n-.r 
and a grain e 4.n iu h An; ,) r ield bhea.a . We ioed to 
optinize not only i 'In ce oftprodurti In r&Atln t the time 1.11 

in whi.c1h the,- ihould be ,.il ible to the 2 tmer, our Ain... 'Aim' c 
the nitrui<en ixig cAp.,:t eq ,of the -rh; A, well 4-, , il .n!1wAtez 
con~lervition~r and .K vl tr--,onterrtr.,., U aetl,tq. [he e enet-'t5 ,w: il 

have to he balanced Against the w.ter aind iirrient ec notw.e-ao hc 
/ariou. crop ,cmponent, writch wit. all :cuv land !or nirrerrnt 
periods and hive I hole range of .lternaltl v w [pa't ar'.ngemeftli 
and manitgent operotions (time of plant ',r itt.at 'n, ferttlIzer 
,ppLicatloni etc). Such . relativelv 'ipie agrrre1y i:eCm 
in one which min- renearch workrri ire ot, i-i yc, "0, itAr witrh 
hand li :g. 

tTHEl VAIUE oF. 1..;:10 ':' :'1:R'FNN/ . L ; ,: .' 

An agr,,i,t trv -lote, I Isnteled r ) he nu'mn elle That hI t 
is uppoied to l ead to I id Imilr .. 'enent rat her thaIn d.grad.I tton 

while at. ,, sam time., oresumbly, iding an increi.e in woodincs, 
and a build up ot peqtr ind Meliien.. Cani merely !dIng treei .and 
!nhrulh; itt o % Lind u! e 4'¢:;rein .ac!,lee C!ii-' ' 

Certainly, [V mll? ecod.!ca rgioni the ferti lity 4ttu9 f th e op 

layers of the qil can be i:prve b pl-Anting tree- or Nhub:­
(Kellmn, 1191. l'he,; ;.in chan.e the ill tertilltv ,qtatu both 

hortirntaily and ve,rticlly it min xploLt ld e w,'. wtJho t 
nece ;ir lv tncr e.tn; the total rert I tv A the .ivtem - although, 
If leumei are ued they m.iv, rerh.p,;, ',v Qxi. at.oinpheric natrongen 
ichieve thin to. [In yoneril terms,, land can often be wile mro 

prodlictiLve ind lon-:q I.ible to ,!egrtdition under woodv ;renntal 
species bcau-ne . h .1 plarnt 'over make; it [,i' "leaky " (Or 

nutrient,, IN ht wu a iter A comparedt wi th neii 'i rorn' 

The chllenge In .irfore.;trv re:earch ; to d -iver ro what extent 
lens thin .I fl! cover o: tree, or thrub; can ileve th'i 
,ie irible eff'e ,;, , ihnt Allowing the land between to be u4,e 
con.currentlv ,4rowing .;eiqonil crop5 o ,r. -s,'s, annd it the same 
time increasing ptoductilitu, it it in th, lon. te m,. Wht 04 

making thiq d3'.m,,' ti ii'-l l now Is .ah.qt -if wo.d perennial 
speclie - the no ,-Al.eI, muitipurpo." tree-s - wh ich ,in u-eluliv fit 

It o stl'c -qn:.t i ,d. r-ovid1' i ' f pro, , m .,r .1-enf ts€u ! 

which the f irmei :in:-: ('.4. irlev, 11M . 

pen.[he pla ce which tree; or MANb ; .' 1iv in .f,*,'sing -t buid up 
Is certainl i 'ery 'omplex one .;here. ., ain. we -,n.,rt,matolv have 
ve tv few dati. 
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EXPLO 1T ITN ; E P"NiLER 

Plant components in agroforeutry qc t mN can be -r r :r.,d esj c )qpletQ, 
intimate mtxture., or in iol Yone.4 within the s unit or land.
 
There are. likely 'he many orTe uuportun~t!e for mixed cropping
 
arrangements 
In A "r ,:h" env irom.'n t which Intrnin,illv iupport4 
a iar~e b Ire ,t:.., 6"r ,uaI -tl ;: , niv be' ,"c tl -. !ti ;l[;t " i I ­
arid reglons. A ! io where p-.olt 'spe,.fen. ,r -,,< e, ire
': 'n ture,., 

zoned the ove rall anae.-,l imeL ' ay beco impler. e
:e r ,, Lib
 
permutations In or
geomertry ar'oreitr iytrm in . very Ilarge bat
 
thesqe two generi appiro..i ±imeeo be a % .wrt i) .
 

Whichever Is chosen, rmiture or .tonc-r, there i, a h1,:z to take
 
advantage ot enlvirtnmofn tal neterogeriel 
y . Much f temperate
 
agriculture and foresitry has been aimed tt ",pec i arto 
 (io mogeneity), 
which uti ILmq the benefits in outpat that :. tccruc thruh the 
relative ease with which varlou'i nputni can be idded and, anAem
 
procenrseq ml ipulatedl, so .a., to opt'aie u.-h -ivrtm., ,ver,
 
heterogneitv or v La
vat.ill Kt: a Unaz, .nt reature ,r ur
 
eInvironme nt. From .ramong ,all th ii apparlw diio.rder we 
 have ,evel.'pi
 
highlv Aillied w:y; of hirid ing i:ple data in oruer t crv tC,

contain varltbilitv
it o, i, to uider itind the mi:n te turri 1 Lt.
 
Hio.wtever, uerq itr land in the 
 trucw Invirllb' ,:m hetero­
genetIt , bol :r' ipae and tim.. For 
 exa;nple, a nmnall farer. wil
 
often irran;,, hi; crop, to take idvait.ige or th: varied pitter.
 
of soil eert! lityY crossi hiq plot ; a.-i, he .ma;y vre 4eq,!ntLAI
plantirgas to obtain the beot growth opporzunitis,, or to Avoid pe+t 
in teiatt n ,; irit Ia-:;:;. le. 

Agrolore;try ,i te', , o IIland-Uq, by incorpo rating plant speciesi of
 
very dive'rse ecoomic 
 life -pan .and phenology, rand with dif erent
 
.spatialI requi,rement:, provi ,e . better 
than unual, choice of
 
cnmbtn.tiion,; whiuh can *h.re the environmental riche.i ,viiilable. 

AGRO1 ORI-.'srRY 1,; F"OR 'VFRYtoN1 

Agrotore;trv ii; oFten bee-i spok-n ot' al pirticularlv ;:riO'ie for 
tfragile ,:, rem. -. in ,',timiteI 2.5 x 10' ha in the rr. p ' 


These include h,,.rt fringe;, mount-ain slope, aome, cult t!':ti and
 
some not, si aell AI; large tract- of tropical f,,rctn, I 
latter .re dlsappearing it, ,;uppo.,ilv, round I prc tn: .A 'ear. 
and are :nostly being. conlvertedi I nto nrio-autlta inab I, .7.r IIul !ural1
 
qyqtems (Mver;, lu)rG).
 

'
There .re, In addition, more thin I , 10 ; ha c'irr.'nt 1, used 
.irble land In 
the tropics, much ,of whicb we know !n undIr.olma
 
in n idlou- ,hclHle In Ottliie .
 w.v t.) ,v,-rcom- th , I s to 
Int eame 
tihe level i lp t-:, 'ue'h is tert l I :er., and to 1mntrove 
soil mana" , ',r practice.s. AltIui this might be .n ulilm:l.te 
goal for achlevirn the hi.he-t. poqqI bl,, pror,, ct!ivitv i, ' 1.979), 
an Immedlite concern ; non to make the ,taqtte Nf what 1Q,77% 
ivail ible fn order to it ,afv 'he nee ; o rur>e ;,,'p:al ition for 
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food and fuelwood etc. agroforestrv -ivstem m.v well then be bene! ic ial 
for these lands too. 

No system produces something for nothin4., ht to i::.m:'e he ute of 
environmental resources and to reduce losies would seez to make good 
sense. it is for this rea,,rn we orten hear aibjtthait mo,t igro­
forestry as being applica l>e o) IW1nput s/-item.. I: s, however,
 
illogical ,, to consi.der tt t, A va lid Alternative t, A.ny oth.er land
 
use 4y!'tem, at n1', t.ev.l ot d t , evilu'.te th.ep,,i I'ltl es
1:1oti 
accord in l7 

SOME PROBLEMS UNDIERLYI:;d A F():NbI'f ?.:;EARC' 

These (can be only briefly sketched in here. Initially, It lealt, We 
are unlikely to have the l uxurv t)f exper lien tin with entire land 
use 5,y: tem:, .ilthouglh thosev with much experience will have, it leasr. 
a conceptual .apprec ilaton or whlti It Is they are h.dill ng, 'hu-, 
field expe r iment s will be conce rued wIth .,ub-sy%tem tnd w th tsy.te~is 
components , tas the itr [nteriot Iom-, the mTtdiI tude ,,,h tch willI 
certailrtv he tiighi , loc tin- ci I I 

Our knowledge ill the plant , ,)!;onent- in an, Agr,.',retry ,ystem 
may be at quite different leve l.I. For example, the igrtIcultural. 
c-op will usuAly' be well studied, otten "with .t wil(te ringe o -elected 
germplaum to ch,ooW trom. The tree,. t shruhbi - ptt icularLy l{ thege 
are new-Introduced multf urposv ,,ecIe, - will be !ituch IC-i- WKll 
explored. 

There ire ,lo .t ho,>;t t dirferettce i himd In. -;ea,;,mnl 'rop,, and 
woody perenn ial onl; - btoloti callv anJ ,.inagmnt -wi-e. ?or ex.imp le, 
in their IuVenile t ige, wo,I- p,.7eenn[.il,- will most rt,..be "'to initcd" 
plltonts wrein Arown in .i mixed :'roppini. -. It-;.ition wit' .i .;4'oni; or 
with graq;es. lhtI .;ituiat ion t.; revers;ed ifter .1 -',w ye ir. .i, the 
tree; mature. M.Iinv seasoti.l ariultur.ii rap- ire hlgehlv acected, 

1 ,s lf-polllnaited and goneIttcalV11 )moy', o W',oI- perunn AI spco l 

,ire of tLn cros;-p.ol inated ind highlV hfterozv t.ous, The ,iunu.Al 

productivitV of wood," perenltil, otten ,.pend, wlhit ha-s hi',p.neI 
to them In the previou- io,.loti (Itl! ,,nL inI h,.r u.' . t, c,7'h 
even be influenced hv what occurred! In the ,trl'.,:t;ge, .: gro0wth. 
Yet again, woody prnnfils tend, more thin ,e.iani rope, to l d 
up their problem,4 i,. the y go,r: * ,'pecIa lv witwth rc C r.-r pe.t 
management. The lI.nd .11d .;It I prepar.it ion reqi re, for 4,I' a -'r'pn 

and wood' [perenn 1i '; ,an'11"other obviou, AI It erene, A,:.t-r z he verv 
dii fferent hairvezt ing problem-:. 

If we ire Fo Ing to mi x sea,;on.iI md wo,'d-. perennl.iI -r,',; .It-uch 
liv-'rqe charac't or i.;t ic , then nIprom i ;e.: In a. n Wt I ,e needed 

wr h witL almosut invtttlv m.ke the s'stem -,,,re cram lox t.i handle. 

RESEARCH TACTI C', 

Once we have evaliazted the qv.tem,; we are de.i lin with. and have 

http:perennl.iI
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Identified problems that require iavestigation, how do we set about 
formulating a re-earch progra.nne? Clearly there ib a vast 
accumulation of working material which forms the basis for thinkl!ng 
about the management of land under any kinds of plant or plant/ 
animal associations. However, not all of it is in a form ippropriate 
to the extended ri!me frame and complex ipatia! trranements '.. h.ch 

we find in agrofor-stry systems. PureLy heur.itlc appr-xachei are
 
not to be despised, but at new set of sound ficl! reieatrch tacit
 
needs to be worked out if rcm turces, ace not to be Iluante. e.
 

Table 1 outlines the different phaie- and -itages of a research 
programme for studying plants for airofor..stry systems ond indicates 
the type of field approach which inight be 'iuitable for each. Both 
mature and ]uveti It- phases of tr re need to be taken Into account 

It may be poajslble to uttlIze ext ,ting woody pLint -it.n and 
as esc it ionS (iur'-ey and ,itmulitton techniques), a'! this. mi ht 
be ,,n advantage. Othet'-Wlve field experments will start with newly­
planted woody specie.'; bearing in mind that it may, t.ike mini yearn 
before theie reach their mature phase (conventional fuIly-randomt-jed 
or randomisjed block denigns, or siysternatic de..igns may be useful
 
here!). What h,,t been barely-explorad to date In the relative coat/
 
effectivenetii of these different approaches with tega rd to, agro­
forestry. 

Simulation (Oldeman, 1950) sitarts with an atccuratc deicrtptIon of the 
architecture and aging Structu'.eri of exit iting vegetation, and 
identifies opportunities of replacing ,peciftc components with mor­
productive ones. Sampling of exi.ting mature treci or n.iandn,

around which appropriate agriculturaI c tops cln be nt roduced, can
 
be used with appropriate multivariate analyaI,; technique4 to look
 
at the crop-envtronment interactions. Fcolog,itt; have been uIng
 
Such methods: for many decadt:: to discover factn about the .n-;,o:1atton
 
of different plant ipecles in natural at.and,.
 

Convenltional randomi,;-d block tlxotitaz ire "vilely u-e,' n ariculture 
and in foreatry research but, with the m.iny viri.tblci n" level" 
involved in agroforcstry tree/crop mlxtttrea * the .4p,?c, th','v "Would 
occupy could become inordinatelv large. In theac circumsitances they 
are of low efficienov wltth regard to qpa,:e uttli:,ariv.' t,caius:4e of 
the need for Ittern.i , gu.ard rows; bui. t hey .re robu.st desr.,.I 

,S stematicill': de,.!Vns use very .ttLe tin, .inA can r'iciltrite the 
rapid return ol Information regarding plant re'onaes to a few 
treatment viriablea covering a very wide range of levels i',r a4ch. 
In particular they are v.ilih bl in examtinIg..1 m.ior variable, that 
of changes In plant populition. Such denfqns could be q.nplIfled 
SO aS to ue them "on firm'' combining firrer evaluation pluq a 
more detailed samplong of resoults by triltied field, teamq. 

There is no doubt that all theq. at iqeful field me thodr but Just 
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which need to be used in any particular set of agroforest.ry
 

circumstances has to be given careful thought, depending on the
 

objectives of a particular experiment and the phase of the
 

investigation which has been reached. Because of the time scales
 

and costs involved in aroforestry research there is certainly a need
 
to set limited objectLves.
 

EVALUATION AND ADOPTION 

Evaluation of agroforeatry systems poses the same kind of problems 
which are intrinsic to the evaluation of any multiple-enterprise 
system. But the complexitv of agroforestry systems, And especially 
their extended time scales, pose special problems. 

Often rather little is known about why farmers grow trees (other 

than specific agricultur,:tl tree cropsi), what they hope to get fr ') 
them and how they At locate resources to improve this part of their 
system. "Convenience" ,ta well -.4 "Risk" (Zandstra e, . 1979) can 

Influence decis ion maidand adoption, an! these Arc matters which 
are often lard,,ely ,:p'culiatlve it present. Techniques siuch as linear 
programming may often be in.tdeqiutte to encompias-t 'he Iynam.ic changes 

Inherent with time, ind it I'; difticult to handlc the large number 
of components, re,;traint-i and iltern.tivle tlitpt'.,r al. 

The resuIt!; of field retearch in igrotorestry should be preslented 
in a form which will help offer clear choicts to the land urser. To 

give one example, a complox multifactori.il tield experiment in which 
the reaulto are given only ai mean effccti may h.ve under­
emphasized the result t obtained between the h ighe-it and 'owesnt ietn 

of treatments. I the treatmenta and level. repreoient % seriet of 
management Input,: then the f irmer needi ,;I be .bIc to judge what 
he is likelv to we t back It he invewts in them it -in'. !holen Irvel. 

In such t a ituaitioa the experIm.'nt .iavt have been better pInnned no 
as to obtain Is va id ,I 'o npArI ol ts po.sible bet-een separate 

input steps, and/or the tr,.itment range rather than the Me.in 
(Huxley. 1981).
 

Generally, even where land tenure i; ecure, farmers in th, tropicn 

are more prepared to invo-e t thei roror it ira.qt a bigger 
propertlea of them. in short-term g.i in rather than lona-tern 
benefitsn. Where at communitv effort is rel uired the matter I often 
madle even more intractable. If ta-d users. are not already planting 
trees and shrubs, at general calI to do so mAV well fall on deaf earg. 
This has often been a problem In promoting fuelwood lots, or the 

planting of browse hrub. 

The simultaneouq use of land o as to combhne aricuttural Crops 
with trees and shrubs m be a --olution to tht.' problem, because 
the procedures for planting the woodv perennials can be carried 
"on the back" of those for sown¢ the short term croy. Certainly 
the socio-economic imp i rttions of ahgroforestrv are a rich field f.,r 

http:multifactori.il
http:Iynam.ic
http:agroforest.ry
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study (Openshaw and Morris, 1980).
 

AGROFORESTRY EDUCATION
 

If there is to be a major change in our approach to integrate land­
use (the solution to whith may or may not be agroforestry in any 

particular situation) where are the planners, researchers and technical 

practitioners to come from? Scientific research i% fundamentally 

analytical, and its pursuit in largely a devitve activity. Education 
on the other hand, has to be integrative from the outset, and 
particularly so if the recipient is to become a productive participant 
in handling land-use systems (Huxley, 1976 a, b). The challenge 
here is ro devise much more appropriate and relevant education 
programmes, because it is doubtful whether merely adding yet one 
more subject ("agroforestry") to the curriculum wilt aerve other 
than to over-burden already crowded corses and pco~ramei 
(Huxley, 1980). 

THE CHANGIN; SCENE 

Three major changes have occured In our ipproach to the development 
of land In the trop ing over the last decade or so: intercropping 
has become a reputable ,Itudy; mtntmum/zero titlag, with mulch 
farming has been shown to ottfet, or even rever.ie the declining 
sol fertility which occurs under continued cultivat ion Ic. the wet 
tropics! and its potential tor semi-arid regiona alno looks 
promising. Finally, and more recenty, agrotoretry an a system 
of land-use ham a roused considerable Interest. 

The possb ilities of combining all th ree approaches to improve and 
develop productive and sustainable land uie ,; -item.; in the tropics 
is enormous . But it will need ,Aome rather broad-mI nded practtloners 

backed b equalilv adaptable revircheri,, t, explore the wte range 

of p,,;-;lb iltEi ,; open to :. 

Any "new" discipline aust move rapidlv .ro- the de.cr ptive to the 
experiment and development al, .ad It m-t take care to avail Itself 
of all existing informat ion, data and new idea-. Dtc id in, on the 
most appropriate and efficlent experimtntal ap roachen for the 
various phases of Inv,stgation In an early priority. 

http:rever.ie


62 

Table 1
 

Stages In the execution of plant research for agroiore~try land
 
use systems. A general appreciation of tht type of system, or 
systems, being dealt with Is as:jumed. If '/lvo-pastorai systems 
are Involved then auilmal research (mentioned tp~ciftcally here 
only in stage 2(D) would follow d parallel course. 
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OBJECT1.1 
 TYPE OF EX.PERLENT TYPE OF LAYOUT 
 TIE SCALE
 

E. To test undet iull-scale Large plot irvestigations using Randomized block layouts I - 15 years
trials a selectiou of viable 
 orly highly selected treatment 
 with or with ut internalalternazive components or 
 combinations 
 guards and with provisioc
sub-systens based on the 
 fcr thinning of the woody
information from proceeding 
 co=ponent/s
 
expericents -D - also to
 
include economic assessement
 
such as laboui, costs,
 
etc. etc.
 

F. Evaluation of co 
Syste=nto 

ler Large area investigation 

appraise a combination ot 

Peplication difficult Very long term 

technical, ecological, social 
and eco-=ic factors 

TABLE 1: Different phases and Stages of 
field research for studying plants in agroforestry systems.
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INTRODUCTION
 

Woody perennial species (trees, shrubs, palms, vines) produce a multitude
 

of products and they may often nave functions which are concerned "ith
 

soil improverent. climatic ai~elioration, or ar eifry and .esthetic
 

purposes. So. of course, do non-woody plants. Indeed. arnuil or
 

seasonal plants which also forn lineous tissues can sitlrrl) te used for
 

fuel, construction materials and paper or board mai nq. fo," e~ample.
 

There are, however. ;(Are charactvristics of treeP/hrubv, etc. wnicn nust
 

determine the ways these are utili:ed in land use systems. which stronqly
 

affect the choice of whether or rot they are included, or used at all, and 

thus what overall type of system isunder consideration (aqricultural/ 

horticultural, forestry and aqroforestry) . These have been listed in tre 

Appendl and they are all the outcome, in one way or another, of a -0oody
 

perennial habit.
 

Some of the technical characteristics listed can, detndfn, on the social 

and economic considerations, be considered advantageous or not depending 

on particular circumstances. In any case, planting trees for any 

purpose ii a relatively long-term, less-flexible inve5tnent (in term s 
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of cash or labour) than any seasonal cropping programme for land use; 

because of their long land-occupancy choice of site and soil preparation
 

are more critical, and woody perennials tend to accumulate pest problems
 

to an even greater extent than seasonal crops for which a break in
 

rotation can often be made.
 

SOIL IMPROVEMENT CHARACTERISTICS
 

One major and positive aspect of tree/shrub growing !s the capacity hich
 

such plants have for soil Improvement. This Is because of the nutrient
 

cycling processes which occur and, In part, the mechanir.al and physical effects 

which trees/shrubs can have on soil (stabilization, reduction of soil 

surface temrperature and other physical effects of a perennial plant 

structure over, the soil surface). 

Woody perennlal specie; can, therefore, maintain or enhance "he ..:.,: ,:. " of 

land use systems. The extent to which they do this over tire depends on 

a number of factors: the climate ard ioill, the spc'e; of tre or shrub, 

their nunber, arrangement and managem'ent. Also the a-,Jt;nt of plart 

materials removed from the site and of fer tilizer's arNd/or r:ulch ,nterlil, 

brought in. 

High input/low output systems (In terms of nuLrlents ark4 bioiass) e.g. 

coffee farming and many fruit, nut, spice tree crops syste. can be hih Iy 

sustainable or improving. But so can low Input/low output syste-,. such as 

conventicnal natural forestry, as 1ncg as harvests are extendoed 

over long nerinds. Plantation forestry, however. usinq fast-qrowlng 

species can be soil deuradlno (Chijioke, 19o) as are many relatilely low­

Input/high-output agricultural systems (wattle, sisal).,and a great -any 

low input/low output tropical agricultural systems which InvI.le Inadequate 

soil rlanagement techniques. 

Trees and shrubs may often be deeper rooting than plants in the 

http:mechanir.al
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herbaceous layer, but this Is not always the case. Their rooting
 

can also be very extensive (e.g. Olive, Sawaf, ., il., 1978).
 

However, the location of the most active region of uptake of plant
 

nutrients is often fairly close to the trunk, although this can
 

change seasonally (Huxley, Patel, Kabaara and itcrell, 1 .4; 
.A.E.A,
 

1975), and oniy a relatively small proportion cf nutrients arv likely to
 

be taken up from depth. Nevertheless, in terr s of total nutrients in the
 

system as a whole this sm.ol fraction is probably hignl, siAnifIcant
 

over time where the offtake of bfcmass is restricted. £tpendinj on
 

plant population and arrangement, the i'orx extensive root syste,,, of
 

trees/shrubs can make the sy';tom less "leaky" for plant nutrients.
 

An actLal asseo:sent of the potential suttinjH'11 t of . stedt epends 

on the intera,.tion of a great m-any v mlbe (Table 1 . We have inforra­

tion about the effects of some or these but, clearly, there is a greit 

deal still to be learnt about others. Ultimately, a relativiely simple 

methodoloqy for studyinq the outcomre in a site-;pecific way for agroforestry 

systems is needed. 

PRODUCT IVITY/SUSTA INABIL ITY 

The potential of trees/shrubs for iproving the tustainability of land 

use systems has to reconciled with requlrerxents for productivity. iher-e we 

are dealing with single product outputs (fruits, seed;. tiTvor, leaves) 

this can be assessed using conventional economic 7ethod . For mul tiple 

output/long time scale systems there arp. as yet, no satisfactorily 

established means of ipproaching thi.;. !,rear progralning. techniques, 

for example, may help to ascertain what major feature, ire tiontair'ed in tne 

they not adequate tproblem but do provide us with means to Ivalu.te 

(Dykstra. 1981). Other approaches are now being tried (Ethrington, 

pers. conn.) 

http:Ivalu.te
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For agroforestry systems which are concerned with mu~tlpurpose trees on 

farm lands the situation can be at least outlined by considering the 

responsr surfaces generated with time for both the productivity and 

sustainability of any system where a replacement series of the tree 

species and agricultural crop -ire involved. Such an approach Is a first
 

approximation which can be used for botn biological and economic
 

evaluation (Huxley, 19,81).
 

TREE CROPS - SOME MAJOR DEVELOPMENTS IN THE LAST DECADE 

Agriculture 

In agriculture one of the most interesting developments with tree crops 

in recent years has been a chante to highly intensified close-spaced 

systems of growing trees. It has occurred in both te perate and tropical 

crops (e.g. Huxley, 1974; A.R. East Malling Research Station. UK., 1974' cn; 

Mitchell. 1975). This progressive step, which can shift potential
 

production to a greatly Improved level, has come about throuqh a better 

understanding of the physiology of woody perennials which has enabled us 

to maintain tre fruiting capacity per unit volume of small trees, while 

exploiting the greater production per unit area of land which occurs at 

higher plant populations than were generally used before. 

Another significant change of attitude has been the acceptance ameong 

scientists of the value and validity of intercropping as a means not only 

of satisfying risk and management requirements, but to increase biological 

productivity (e.g. Willey, 1979 a,b). As tropical farmers in many Darts of 

the world commonly intercrop trees, shrubs and vines with herbaceous 

seasonal crop plants the need to understand tbe plant-to-plant inter­

actions at the tree/crop interface is clearly of value if we are to 

improve both the management and design of such systems (Huxley. 19.0O 

Cannel . 1981).
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A major agricultural development in both temperate, and now tropical
 

regions has been a change in approach to scil management. Zero or
 

minimum tillage systems these days form a valid, and inmany cases much
 

more rational wa,. of mairaining productivity and ststainability than
 

hitherto. 
 In fact, in
 

tropical regions, minimum tillaoe has always been an integral part of the
 

soil management 
 approach of many peasant farmers, and recent scientific
 

studies have confirmed its value if combined with plant residue or
 

mulching techniques, 
 for both the wet and semi-arid tropics (UK. Coammonwealth 

Secretariat, 1979; Lal, 1979).
 

From what has just been stated above about Intercroppir.g it Is clear
 

that we need to reappraise our soil management practices in relation to
 

tree-growing. At the same time bearing in mind that only shallow or
 

zonal-cultivation techniques have often beQn applied to such crops.
 

Fores.try 

The change from exploiting natural forests in various ways (including
 

shifting cultivation, which is a form of agroforestry) has, according to 

resources, incorporated an Increasing level of activity towards mnxn-made 

plantations composed of single or a relatively few tree species. 'he 

biological aspects of growinq timber in this way are fairly well understood 

(Cannell, 1979). There ishowever, a major area con­of relevant study 

cerning the sustainability of plantation systems which requires careful 

evaluation (Sanchez, 1979; Chijioke. 19,0 and Lundgren. 1980).
 

Genetic improvement of foestry species has been a feature of 

progress, and most countries have seen the inclusion of a range of new, 

productive, well-adapted timber species for plantation forestry in the 

last decade or so. (e.g. Webb, Wood and Smith, 1980).
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Perhaps the greatest and most significant change has, however, beer in 

the whole approach to forestry through an acceptance that trees have 

many functions and outputs other than provision of round, ood timber. The 
.
for-. policy of Kenya is an excellent example. As wit?. most develop­

ing countries Kenya's population is not only Increasing rapidly (over
 

4% per annum) but by far the larger" part of the population relies on
 

fuelwood or charcoal for cooking and heating. Land is under considerable 

pressure for crop production. Yet until quite recently the forest 

policy in Kenya was conservationist and timber-production oriented 
(O'Keefe, Weiner and Wisner, 1981). The growing and obvious need for 

fuelwood has now engendered an entirely new approuiciO, whicn also 
encompasses the possibilities for providinq wany othiwr kinds of fo-est 

products. Such new programmes are beinq promoted throughout the world as 

"Social" or "Coryriunity" forestry (Sene, Beall and CotU., 1977; FAO, 1978; 

World Bank and FAO, 1981; IUFRO, 1981). 

Agroforestry 

The provision of a villaqe woodlot under a community forest-y prograrm. 

is probubly best considered as "micro-forestry" as, basically, it depends 

on the same type of resource-base as does convention.il forestry 

(allocated land, shared or hired laour, similar nursery technique,, and Uhe 
same fast-grow!ng tree species). Agr'oforestry syste 's are concerred with 

a more intimate arrangeement of trees ,jnd crop,, often on the fartners' 

land itself, so that the resource base and the kinds of treeishrubs 

species used, are 
likely to be very different.
 

There arc many kinds of agroforestry systems which have e~olved 

throughout the world as the logical outcome of the land users' choice 

of plants which will fulfill his needs for- multiple outputs (Chandler 

and :;purgeon, 1980). What they all have in comrton is an a ,ociation 

http:convention.il


of trees and crops (or grasses) and , hence, multiple outputs from 

the same unit of land. 

In order to understand and improve these systems, or to devise riew ones, 

it is necessary, therefore, to know about the interactions between tne 

plant components, both for the short-term aspects of productivity and the 

looger-term ones of sustainahility. We want, also, to have a clear-cut 

diagnostic for comparing all these forns of lid use (agriculture. 

F(;restry, agroforestry). It is in this context that the potentials ard 

restraints of different types of systems have to 1e fully understood, and 

the role of the tree in overcoming there restraints evaluated. 

One of ICRAF's main tasksis to develop the approrprtatte :-thoolo,-ies 

for doing this (Steppler and Raintree, 191,1), nut we still need a ,rrat 

deal more detailed knowvledge about tree-crop-environr-ent Interactions to 

enable us to achieve practical improve'rents (Hiuxey, 1981b). 

Depending on whether the tree-crop interaction is fivourable or other­

wise, the layout of agroforestry systems can be arranged so as to 

maximize or minimize interfaces. maximal amount ofthe The irterface 

can be achieved through some form of mixed cropping, and the minimum In 

a zonal system. The latter may also be chosen In order to simplvify 

management procedures. For example. 'Alley croppinq' with 

:.o .,,haL,: and maize is one form of zonal aigroforestry, (Raintree, 19S0) 

A consequence of interest in both community forestry, and :igrrforestry 

has been the exciting numbor of potentially useful species of trees and 

shrubs which have been reviewed and which now apvear to be txtrenely 

promising conponents in a ranoe of different systems. Some have been 

predicated for particular purposes (e.q. browse, International 

Livestock Centre for Africa, 19S0; fuelwood, National Acada my of 
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Sciences, 1981) but, in fact, many of these species 
are multipurpose,
 

providing animal 
fodier, fuelwood, building materials, redical products,
 

dyes, and so on. They 
can also be used for woody mulch material.
 

One major difference they have as compared with most of the oetter known
 

timber species (,z.*t j - etc.) is that their form and growth
 

habits 
are much better suited to crop associations, and to mandgement
 

techniques which will maintain 
their productivity whilzt reducing
 

competitive attributes.
 

A key area of research now 1I,to evaluate these species as widely as
 

possible and to extend our search for more. 
 As riany of ther are
 

leguminous the added possibilities for nitrogen fl.aticn make them of
 

especial interest ir,iand use systems, even 
those where fertili:ers are
 

used, because of the present-day noed to reduce the cost of such inputs.
 

Spcial uses of trees
 

Falling into both rangeland management and agroforestry (sy!vo-pastoral)
 

systems ti., use 
of browse shrubs and fodder trees 
Is new seen as a key way
 

of supplementing animal 
feed. Weody perennials have often been viewed, in
 

the past, as being detrimental in grasslands. Whf le 
it is tr'ue that
 

Lzjwni production may be 
reduced, overall production of total fodder, or
 

protein, may not. Furtheriore, the phenological responses of t;"ees and
 

shrubs can be different, sometimes very different, froT that, of the ground
 

vegetation. 
 Hence, they can extend the supply of available feed rraterials
 

into unfavourable seasons in 
a very significant way. There is now
 

considerable interest in using 
trees and shrubs in this way although there
 

are many problems in increasing the 
tree cover in arid and semi-arid
 

regions, especially where there are occupied mainly by normadic pastnralists
 

rather than by settled inhabitants.
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Another 'special use' area for trees and shrubs of all kinds is to
 
assist in the rehabilitation of degraded 
 areas. Such 'fragile
 
environments' as 
 mountain ecosystems, desert fringes, tropical acid
 
savannas and where
areas deforestation has resulted in impoverished and 
weedy soils. 
 In some cases re-afforestation may be the solution. But 
in others it is not, because of the population pressure and the need for 
food production. In these cases, some form of agroforestry Tay be
 
appropriate and 
 the choice of tree or shrub species could include a
 
mixture of these which 
 will provide not only conventional fruit crops 
but species which will supply fuelwood, fodder, building materials and
 

other products (including honey). 

Finally, a 
most important consideration inmany lance 
use systeff
 

around the world, and especially in the tropics, is the use of trees or
 
shrubs for soil and water conservation, as well as for windbreaks and
 
shelter. The technical aspects 
 of usi,-q plants as windbreaks are largely 
well-identified (with the exception of water-use considerations, which
 
can be especially Important I, arid regions). There i, still uch to be 
learnt, however, about how best 
to use trees for soil 
and water conservation 

in the tropics. The wider issues of the effects on the hydrologrcal
 
cycle of complete 
 trie cover, is compared with other forms of plant cc',er.
 
or hare soil has certainly been 
 looked into (Pereira, ;979). Alt 'u ;h
 
some information 
 is available (Tejwani, 1979; Wenner. IlC ; Thona s, 79.qI3 
what is much less well-defined is the best way to 
utilize a less than
 
full cover of trees, such as one will find in many 
 agroforestry systems. 
Complete 'ntact of alongrows trees soil conservation terraces may preser, 
few problems, although there is a need to explore the most suitable species 
in terms of productivity, their interactive characteristics with crop 
plants, and their water use (Zeuner, 1981). Mixed cropping systems present
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more difficulties, and the form and nature of agroforestry systes of 

this kind need to take into account the effects of the trees on soil 

and water conservation if their potentials for benefit in these respects 

are to be realized.
 

CONCLUS IONS
 

Trees and shrubs have many roles to play in improved land use systems ­

especially in the tropics. The recent changes in attitudes in egricul­

ture and forestry, as well as the appreciation that agroforestry systes 

are of considerable relevance to sound land use in many situations, means
 

that we have to re-appraise the range of woody species we might use, as 

well as the nanagerent systems which we may wish to sublect triem to. in 

many situations well-tried soil crop systems, providing a sirqle product
 

are, of course, essential and still amenablt to consfderatle further 

conventional refinement through improvements in qermclasm, nutrition, 

pest control, and a range of management factors. The possiHilities for 

chan lirg forestry enterprises so as to provide m.ore widely for the well­

being of the rural inhabitants, or of modifying agriculture so as to include 

some possibilities for the farmers themselves to offset their own fuel­

wood needs could undoubtedly be fruitful.
 

A more direct and positive approach is also needed to look at the role 

of trees for all kinds of purposes in agroforestry land use systems. This 

requires a rapid re-appraisal of existing technologies and the developMent 

of methodologies for evaluating and comparing different schemes with
 

a view both to optimizing production. and at the same time attaininq 

sustainability. The latter is particularly important because so many 

tropical arable systems are undergoing a slow but Insidious decline in 

soil fertility. If mixed tree/crop agroforestry can be encouraed. using 



the capacity of trees and shrub. to make the systems less "leaky", 

then the benefits can be great indeed. 
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Table 1 	(Cont.)
 

Nutrient (Fertil!ty)Status of Soil in 5 (10,15.20) years time 

N ([A.(A)jt -[A'(A)]t) (BI(E)lt-El3()It) I(~c'(ct. C(C.()) 

N is the current nutrient (fertility) status of the soil. 

A'(A) B'(B) C'(C) represent the groups of factors categorized 
above.
 

to , present time and t1 5 year, hen:e (t;, tj, t,, could be 
incremental 5-year periods). 

http:10,15.20
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TABLE 1
 

LIST OF FACTORS AFFECTING NUTRIENT STATUS OF THE
 

SYST:M 

Natural Man-Manivulated 
ENVIRONMENT (A) Soil characteristics (A') Soil marlage-ent practices 

Topography 
Climate (Rainfall) 

Soil conservation practices 
Water conservation practices 

PLANT (B) Characteristics of 

species used insystems 

- Growth (habit/rate) 
- Rooting characte- Plant ranageme-et 
ristics 

- Potential useful Harvesting Proqrarmre 
biornass and techniques 

- Nutrient content of Fertilizer practices 
plants 

- Canopy effects (on 
temperature, through-

Trainlnq/prunlng/(harvest-
Ing of leaves/wood) 

fal I 

SYSTEM
 
CHARACTERISTICS (C)Space Layout and (CI) Maragement efficiency
 

arrangement of plant 
species (positions
 
and dimensions)
 

Time Cropping
 
sequences, Crop succes- Timellness
 
sion and land 
occupancy 

(Consequences of hetroqenelty in space and time) 

Nutrient Budget (N) - Accumulated inputs (soil and plant
 
biomass) - Accumulated losses 

(but processes ire not lirear with 
time and soilfrtility status does 
not depend only on soli nutrient 
status). 
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APPENDIX
 

CHARACTERISTICS OF WOODY PERENNIALS WHICH INFLUENCE LAND USE DECISIO.,S 0 

A. 	 TIME/SPACE CObSIDERATIONS 

1. 	 Len2h. .(economic) cycle9 li re 

Affects many issue% for both nigh and low eonomic input 
land use ', tems 

a) pestrict'; 1( o i Tian'lojefent plans 

b) Restricts respon;e' to han(jin, ;,mrket or" other economic 
condi t iOil,. 

c) Investmei t is lonq;-tern 

d) Returns in earl, y,,r'; ar' simaI or rnon-eistent 

e) Certainty of ind tenu e is ,,-ry important (Perennials 
somet*.res at foct this) 

f) Restricts a.ociated crop plants (if iny) to those that 
are compatKi'lo. 

g) Accumulates pe'st probleris 

h) Benefits )f i per ,.trient pl ant o';tablshmtent have to be 
cons I dered (eq. tI.t's of soi 1 , shel ter etc.) 

i) Possible risk of perieds of climatic or rinan-made ad',er'sltles 
need to be coosiered e.q. likelihood of drouqht, hurricanes, 
fire etc. 

2. 	Size and fonT 

a) Must relate to ava lable spice, where this is small. . .- plants 

must be manaed"I to keep them sma ll yet productive. 

b) Must relate to the land A,.e, ' b"flit', to handle amd uti Iize 
sand so a; to be made ivail able to ianimals , if appropriate). 
specil i 'ru p,:,rlt may be ned(t 

c) Cons i derations of "preference" 

d) Problems of cliimate have to be considered (hiqh winds. hail 
sal t-spray etc.)
 

e) Management car invOlve heavier "costs"
 

See also Huxley, P.A. 118. Som characteristics of trees to De 
considered in agroforestry. Poster paper presented at the 
Consultative Meeting on Plant Research and Agroforestry 8-15 April. 
Nairobi, ICRAF. Nai robi.
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3. 	General
 

a) Sometimes involves a greater degree of skill (management and 
labour inputs than with seasonal plants)
 

b) Ability to keep animals away ,,fn b; ir ortat - especil1y
'lbstaq;e." . 

dt the planting-out/early qro 

c) 	 Need for especial care and manaJmernt in eirly stages 
has to he considered. 

d) 	Water availability in dry areas can be important for 
seedlings and establishraent. 

e) 	 Marketi ,q of scme tree/shrub products may be less well 
established arid/or starle life of product (fruit) is short 

f) rotal outlay (money, labout, skills) can be nlghe'r than 
with seasonal crops. 

B. 	 MANAGEMENT UNCERTAINTIES 

a) Variability of genotype - Heterozygoslty caused by many 
tropic l tree/shrub species Deing 
outcrossinq. 

For 	less 1.1) Avai labt Ii ty of seed 	 w I-knc'n mul tipur'ose 
tree/shrub .pvcics. 

c) 	 Seed germination Few remain in major crop ;l ants 
problems (el lmi,:ated tnroiqh selectlor.. Zut 

various form-; of qer' rnation 
regulation shrd-see.;specifi.: 

-t
requ Iiriren t s' andl a m vi a ill ty 
need to te looked or t for. 

d) 	Lack of knowledge 
 Well IMi .e2 :-0;0 plimt
about adaptabilty for varlet ,,. and frui t n o"st :me 
specific sites species. L'etaild into-I . ior, 

still needed for -. , -"! T.! ,o.e 
and 	 functional trees/shrubs. 

e) 	Seedling/young plant Requirements for shade, protection, 
management - nutrients, effective inoculation 

(legumes), traninq, pests and 

diseases pl anti n, out requ ro!-n ts 
(including land prcp-,'aticn
 
unknown to any extent for, of the 
'new' specie;. 

) 	 Responses to manage- Efficiency of different tyves of plant 
ment in mature phase management in optimni.int; yield and lergth 

of 	economic production perio,. 
- again, these are not known for species 
of 	recent interest. in most cases. 



2.2 PRACTI(At ExER,sclH 

* AGROFORE.TRY FIELD TRIP TO KIAMBU DISTRICT
 
(Peter Huxley intj Fred Wino) 



AGROFORESTRY FIELD TRIP TO KIAMBU DISTRICT
 

- Approx. 7 5Km 

This short tour takes us 
through some of the most fur~ile areas in
 

Kenya and traverse., a wide range of 
land-use systems. We go :run 

0Nairobi (altitude t66Om, rainfall 12 0m p.a.) to above Li.nuru (Up­

lands) reaching an altitude of Z24 0m rainfall 2100mm p.a.).
 

Below Nairobi et the South and East (see Machako:i Disitrict Tour) 

there in les s rainfall and, for example on the Theika R.).td, .r- Somme
 

old sisal eitawtnt, rnny now turned into cooperative ranchei. A v,ro 

this z'on' the cof.. .. ta.. ;, reaching its r ).;rpr .uv-ti,,,. . t. d 

Kiambu (attitude ThMTt!)., i i n thix par.. r,, Kiku.,u Rted !.oA.'s
 

derived from wethered phonolii te (a Ml.'tSive ta,: f 'V) . ,d t: x',-.
 

parts, they 
 are vvrt dvep and terti le (See Cofette 1o1 ln Ktenya antS
 

Their Characteristics etc "by A. Mvhlich, Crf. R. Qua,. A.R. HT6./67
 

1963). In some parts of thi. area, particularly in xNhltred valleys, 

intensive banan./mai.ze 
cult ivation is prevalent, .l90 wtth m'.ai.e/beans
 

and "su'uma wiK'" , a col lard-type brassica which stands repeared 
Icat 

harvesting.
 

Further up the altitude r.'nge (and 'onsequentIy with hig:her rainfall and 

more acid soils) oe comne's ,across dairy enteeprinvi foll rwed by r,. At 

the top of this a ltitude range the re is forvltry .incldin' lant ati,,s 

of, most ly, 'in_ r.diata and Cupress s lusitan,ic) with ,shet,p ra.W,.. 

on tho, grassy areas between (a typical ;ra..s here is Penn i.-,lnm ':1andestinm 

"Kikuyu grass" which is verv deep rooted and provides .ood gr.m inc) 

The Tour 

We start by leavin,' Nairobi City along the limuru (pland.s) road, joining 

http:banan./mai.ze


it at Muthaiga where we pass through a segtlnt of the Karura Forest.
 

The indigenous species here include:-


Croton meEacarp s, Brachyleana hutchiniii, Albizzia LmTitera, Teclea
 

trichocarpa among the derinart foreit species while the untdergrowth is
 

composed predominantly of Cl ausena anistum and the re tug,• L.0-tara camara.
 

Of particular interest are the rermialts of the rmolla I:er' phyllou s
 

forest which 
 covetred the whole of this area prior to E-arm sertleunt.
 

Further on, we will 
-'ee re!nn t signs; of the original "-,Atit.lne rai:: 

forest in the scatrert.l 'ingh. trve:, of ,ra.rjjui dies africana.- racilior, 


anti 1o lys i a, k iktvueuo; ia. Soix ar.ai here al:io iese t ,,w,: Plian­e to 


tations of:- J ti _)r un, proc ra ( in irdi genoul jn which to
V,/,os;p.r- yields 


plantation management) Cupreso.us lizsitanica an. I
Eualvptu alin4. 

STOP I 	 Crossing the bridge after passifig througLh indigenous forest, we 

can pull off the road a little higher up and view the plaintation 

of C rensts lisitanica (1t) . We then continne uphill very soon 

reaching 	 a coffee estate (RI) with large 

STOP 2 	 mature trees of Acroca pu. fraxini folin os the right side of-

the road, and Jacaranda mirkosaefolia on the left. This is well­

kept . unshaded coffee typical of the careflI,.il-m.-ge, crop which 

produces; some of the highest quality product iii the world.
 

STOP 3 	 Further up the road we hav, in opportuni zy to -;top to view the 

general land:;cape (to the right). Trev,' form an integral ;,art of the 

land -,urfatc'. Populat ion per Km wi II be arorid 100- 40' pe rS O 

(note the many dwel Ingsl. Trees are hoing :.1,,!in hIgderw5 , 

for ,;hade and environment 11 bene fir . in (ue I',od lot .nd there 

ar a-i I , ome r is111er tree:, includting-. . t,w iId ge:'ot pe ­r'i 


reriailitni , from the torest. In ge-trll. fIrm ;i '.'I, Il r hereI 


(a out 1-7, hv,, t',-s?) tthu on the r, irn roti,- we shalil take. 



where large tea entates, dairy farms and coffee estates will be seen.
 

Apart from introduced species, mtinly uied for fuh.L'wood tr cimb, r (e.g. 

Ctriy - , Pinus, t revi Itea etc.) Th'o of the ", i ;ecir; of injige.oui 

Cro ton Are c:xr)n her. rotoni mtcrostachyi (rr 60U - 220(1m) anid C. 
megalocarply a lirge tree, si milar ly widesprad, whih can be dominant 

in the upper- torey in pl.ce . 

Leaving this place we continue up. Occas~toer tti" tree to be seet 

inI fa rms are magovs .ni guav.as, but it is toO high to g.rer papaya 

succesifull, hero. Further tip we thall see peir,, pVache, arM! ptu. 

Note ,/4r.oun ot Several *mpecie . i', ltype ofhedgro,m. uA:d,* .y.n. sti4 

easily propagate d. U.rus Ms it it a.aiin ( r.lul:t me plnt sa *. 

are all ee to grow tall .and ll the lwer branche, .are L'ppv'd rt i:el), 

Ka i Iit- (Aberia caf fra) , Crlop pp, 1§31vtia po itao q.~xi, CFlAtcM 

halumnanii (thin is co, umtonlv nied an "toilet papr. ..tsa; t tma 

is somt timet; .',rownm in h,edo.: a.nd cut for p'oe' 

You will see mai.e (usually mi.zi.'.,*/beanm intercr'yp;'.) right 'up 4 the 

highest aItitude, even though it grown very rhort and takes a long ti., 

to mdture. 

STOP 4 (Above Rosslyn Schuol At this .atti tude the Elaid, ie is beigin­

ning to ch.rnge to dairying and fite lwood lots. Note the larjue 

number of trees of different species left .=r."i4n¢ the graakng 

iaid (RHI) But trtth'r ,op th,,;oe ,.', d pinttres are h,,uc turnd-in 

for cultiv-tiny crop, (El). Black Wattlr to .-h-i.1 m, arvi it) can 

he sven Plainted in wood-lotq (inlso '.-t f.,r 0iM5 irk: , u it' 

tilntiv pl.Ito, it hals q0,'0 d An.! s4;'r7 l, .' i ,.;'atch 's. NrC 

relatively large plantAtion ol peatq to the ,-'ft mr.i!J!l, i!ir ,'-. 



To thie 	 right hand ijde of the ro il 4c la~ a) io;W!, . e., ft 

(lookin; rather p.t'rh,,, uinhaded hut with itkca sal.igna used as 

a windhr.*Q. 

W;e then 	 proceed right along a road in to Limuru toin. Immdiately 

on the Left after the ,rn ii a 'attle plantation. 

We proceed through L.imlru and tak i new armc road past Ljla ds. 

rDn thij ronte we shall w-;eevartoil exa::p . of pla tut.i , ,.riitr-y 

on the Lari car:;nq~wt. 'he origiii i.uil-::, bt A:i r .io up 

to the earlv FINUt£inolvAl cle'arcit in, th.. w.t''.,-i :umn.tav wre:, 

and replac ,.w.t w tt--.,owingti. exotic tret':ip . '..i yj tCALw.­

ressut li!t:ui.K , _i.n,,..ti u i~ . .lintiM_ and u, i"vt::- ," 

in large piaUt.,ti i ai Vs'trne,.t -. '..! land. ' . - ' ' ' , 

of thi; fer.it hatnbeen ,'vci'iej for tumauin ,-ttl,'umnta either on n­

individual bitnia or as co-operativeq. 

You wil! see o, your way a 15-year old cupr.ul,, i t.nic.. plan­

tation marked for thinning. You will a I o nee the perftor.mance 

of .tcalt!us.hriculata on ,a flat w.ter-togged site.L., 


STOP 5 	We atop at th;. ,'ouk-out -point' to ,iic" the plumtt.tits. Ato,
 

there is;a fine view over 
 the Rift Valley and the sharp gradation 

in rainfall to the nemi-arid plains is obvious - vith consequent 

changes in vi' .etation. Wh.t prospects .re there for .1groforestry 

in the drier parts be low us' 

Trees obviously play an importtnt role in most areas that we have seen on 

this ro ti'. Are th,,v alwavq the momt pro twti v. odfor the bst suirted 

specit',: hi¢'o. 'r'' lI -runur CAt't.- t tie laur-1ler se','ut1 ", have .. iVevu soi' 

thor lit to sl' rh irrat-i ', r4,lt - hilt ir' uhcs ' i'il'titn' d 



The return route will be through a ii:iilar transect bYuz illust-Ating 

larger fann s1;izes. Nlote the w,* ll-.row, tea .fRq)with th. original "shade" 

trees (Crevil -a rcbL, Y,Z- : =d .-d kil-ed. Uthe r tea plantations 

can be sevL (fir l.f). rurthr down the hill 'we p.ans hruugh ArAbica 

Coffee plantrini - had h-r, - .in! tYen bli-k into te baa.ai./'.-lize 

Zone. And ,~o to re'turn to N.irobi - Note chit th.eeare r.e Largc plots 

of land idjicent to the road here, ,with well '.,.t ,d4-addcorativ. 

tres/shrub,. this bei:ci an area. which v ai well -settled in tne pc utth 

some large hou~ies close to the road. 

The final entry into Nairobi is back through the Katurai Forest again. 

Dr. Peter Htuxley Dr. F. Owino
 

I.C.R.A.F. NAIROBI LNIV*.RSITY 

APRIL 1981
 



2.3 SUPPLEMETIARY MATER!ALS 

PROJECJ PROPOSAL FOR AGROFORtSTRY SYSIEM' I;tVEN1OiY 

(P.K. ;IAI R) 

/ 	 GLOBAL INVENTORY OF AGROFORESTRY SYSTEMS: DATA COLLECTION 

GU IDE LIN f " 

* 	ICRAF FIELD 'rArIoNi 

(P.K. NAIR) 

v 	THE ENVIRONMENTAL ASIS OF AGROFORESTRY
 

(ANTHONY YOUNG) 

o 	THE ROLE OF WOODY PERENNIALS IN ANIMAL AGROFORESTRY 

(FILEWJN TORRES) 

* 	THE USE OF ECONOMICS IN AGROFORESTRY 

(DIRK HOEKSTRA ) 

# 	LAYOUT OF ON-STATION .GROFORESTRY TRIALS
 

(DENNIS W,%NBUGU) 

* 	 A tULTIPr, POSE TREE )ATAg5_S_, 

* 	 ICRAF'S PrOGRA?'IE ON AGROFORESTRY TECHN:OLOGY 

* 	THE TREE/CROP INTCRFACE 



INTERNATIONAL COUNCIL FOR RESEARCH IN AGROFORESTRY (ICRAF)
 

PROJECT PROPOSAL FOR
 

AGROFORESTRY SYM[EMS INVENTORY
 

Part of the 0roject Document iubmitted by ICRAF in 

August 1 19* te the US A1en:y for Inte-nationa I 
Deve 1opmen t (':,,I . ) for fun-ling 

r
(wit.' uNov- a; c'", e 1 0&2) 

Project leader: P.K.R. hair
 



AGROFORESTRYSYSTElIS INVENTORY
 

Agroforestry isone or the oldest and widely practised land use sys teas,
 
yet itisone of the scientifically least-studied ones. Therefore its. .
 

rotentials have little been realized: 
the system isoperating far below
 
its potential efficiency where it;j;
currently practised, and itisnot
 

extended to other potentially desirable and feasible situatiens.. Inordor
 
to overcomp these drawbacks, innovations have to be brojght about In the 
traditional agroforestry systems. Such innovations are possible mainly 
through trans forma tion and refinement of existing agroforestry land use 
systems, in order to make them more productive (of the basic needs) and 4~ 

protective (of the environment). Th', basic requirement in thi-s process,44
 

therefore, isa knowledge of the 'isting agroforestry systems.
 

It Is well recognized that agroforestry systems abound around the4 world, 4 

However, t'he information on such systems islimited mainly to descriptive 
and qualitative accounts. There isvery littlerqUatitativo Infomation 
on the structure and functioning of most of the systems, But such datU 
are basic and essential for all activities aimed at Improvements of the
 
systems and also to extrapolate such 5ystems to other potentially suit- 44 

able -lcations. . .. . 

itisonly logical that ICRAF, the international aecw ategnyith a
 

to promote and catalyze research for agroforestry developmenton a global 
' " ar aseansenll o ii;t~~lils:a~ iv 44i 44 4scale, ventures to gather such information. RoalioIng the Importance of 

,:i PO4 e4tl4441 4
the activity,tCRAF' Board of Trustees had identified this as a priority 

: cal:" It t : , nte na: th Is.onlC .,1og he .. lonai: :;,,.-.>>.;e:-, i<,.llldi 44. 
progra for the Council right at its very inception. ,

-" atayzet pro~teand eseach o arofi~st:44 " 
r 44, 44 

2.Goal and Purpose
 

444a i t a :!t ;i r) to assemble and catalogue the .. the functioning of :Z-44,:4!7frmation on .444 ' . 444 44441 

44" o V 44 4 4 44 .44 4- " i 4 ... . > 4l 4 #4 u e 444an4..4, 44,4)po .........44 <4 ; ' 444,A4444
4:':":' 
-4444444 t~..44 .O4444444444ndca44 ;oge44h44,noj.,44f,,i *44 
j 4 

<<+; 444 4 -4- 44. 4 4 44,444<*, 



Sdifferent agroforestry system~s around the'world, 

ii) to ~evaluate',the Informatilon scie tti?-a-i11y in~ ord er.t dtf 

their potentialweaknesses'&fld constraints of the systessas well as 


ipoeetand wider applicability;
S:for 

IIl)	to identify, research, topic's to overcome the constraints aid improve 

the sys term,; 

iv) 	to disseminate as much quantitative and descriptive ioformation -as 

possible on world-wide agroforestry practices for the eventual, use 

of researchers and development workers; and 

Y40) 	to establish an agroforestry systems register and data bank to record 

and update global statfs tics on trends Inagroforestry. 

3. MethodA 

The 	 project will consist of three major activities, Oil~, collectioni of,, 

all possible Information, their evaluation, and tersn~sswt
 

inpt o daa keepinginsin t&Zat the'
scenifi romi other sourca5v. 

objective of the exercise is to have a comprehens Ive dsrpin fO 

existing systems rather than in-depth studies on an'atclr Sstf". 

Emphasis will also be given on tho'evolution an(I history of.-the ss" 

i.e. changes with time. failures~and bradw of sysems, efet of 

population pressure and fuelwood shortages-oo such systems,' et'', 

Collection
 

This 	 Is the primary and most elaborate task. This will he5tackled by:~ 

-aI)developing an operational framework checklist and other inventory 

<data sheet -for collecting the data and recording the data according, 

to this fortnat,;
 
il)undertaking a region-wide situation review thrcuagh Pailsuryey, '
 

literature search and on-the-spot vi sits to fields and' is t Itutiosii j 



by competent individuals whc are knowledgeable atout local and 

regional agroforestry riracie%; 

iii) conducting l iterature n.ear,r to idenrify, wsy le, sr, ca ftalogue as 

much docunor.tary r:ttv iai pi';iblv in sion quemo. 

Evaluapi im 

Evaludtiun 0' trie 5ti that are s o obtained will b, dore to higilignt the 

distin,. npi nj .r r, ri.tl.:W and trierm of tre ,'ste'rr , di rqnc e tnrir 

Inherent weaernees Ind o.er.ti Uona 1 Otr-a Ir tS . atd thus indIca te methoj, 

for "rep;airin:;"'rerirning tri.n, A )ri. -,-nda ; tion cu'j1 be done ever, 

while ctil., rij 'W_ Wt . r~e ;.*,, . f in :,.wrt consultant for daa 

collectin n, ,valua-un wi, OP Waived. 

Syt h.' i' i. 

ion ,mi, eval ui will for 

each major qvOjriphi .',uoqi>. r;Ic rie ter> fromi, m lar eca ­

, 

The informt tWat s from u' on be ronled tuett'er 

g icalr,.i nsrn iry ' ipe t, .1 ti he D ie. i i ', nhoJigh oro ica'Qv 

nut An i;ppr i% t! Of j.zh '11iwirttie. dan, dli;vniilar- ies W !ir nly 

inrdica:e r, z arn vrr ic t;ie% but .ilio rv;ei' to,1 ;;r; te. of idwtinr­

alterrnito ipprni'(- cnp that are of prover va ue in , mIlar %Ituay'on; else­

where. 

An aqroforpstry Data Bank: a comprPeensive compilation on agreforestry 

systems. then distrlbution, basic characteritics, functional weaknesses, 

Opeiational cors tr-AInts, ;ossible way; of imrur'ovin.q themr, and sources of 

ir lor-' iO . 7 Cto Sink will also fic''iVO .0 ,equ.t ,p-lat'i of 

gl,,bal W. ; t , o r ' n'i!, r :1i ro ,,re's tr , 

An AGn,,re, t. ",,, ,c, ,:' O ;'i c it I ed ,'d .J. ri '. 

1rfrt:ati n on tit iri'Crued sy5,:ems, *, M ilIrites .ind dirssimila'ities 



of systems under itertified eoooici1 nitua.tions. and literature vxtrictK 

and docunentiry natNr;I r-ultiflq rror il~ an! :W SIM'' dCAVRt K, 

various puolcalia w,1'1 n or)u'J' Ou.t QO WWa~ rue M'ontio' %o 

ga therel-1 

to ;ipeciftI..ici :u rd ti rqsei~r:ankevtp iprn! prje to tnet futur.-~ 

mndi ctioni on ;o ~pec i tic tte-Lno Icqy co r . fl'O furtner te tinj 

anld evi luation it 10 l- finId St:ttior:, Mijchakv , and l~'~~ 

Al ttiou# tnv z:oe of we~ tudy Is world-wide, It will,. nilt rii1y he 

confinl to wi 'tilopfO c',untries whre W&'u,~'~y PI. wi r topstpon 


aigrooretry iv p'~raiCK'd. "'ov"OvtrI . Vo * t). i K o 1 W: c 

with~aV qfn~ 'ic tu."t 0-1 Uni.d-i f.e~ -0 te~AMI i..rii. Stisp. 

Sjcl unk,I P ourwha and :'& ­~'~t.T'eoar1i.A1)I 




3. Mediterranean
 

4. Sub-Saharan Africa 

- East and Cetrril AKrica 

- West Africa 

0..loerican rrorun",
 

Under each of these geogrAphical rvLqons, rere wi l be: 

a) ecological sub-divi.Ions ,nut:id lcIand. arid and semi-arid. 

highlands); and 

b) nocio-ecournmiu strijtification. 

Pe rsonnel
 

The project will be bascd 	 in Nairobi and coordinated oy U'e pruject leader 

Dr. P.K.R. Nair, who i% a :RAF !.v icr sc ,(,.t:intL t re sta f'. !it ",II e 

as isted by consul tin, reiio.,l coordinatcor% ir 0 for 2acm geoqracnicil 

region. rhe fol lowing indivilals have been Idertified a. r ionai co­

ordindtors.
 

SE Asia 	 Or. J.C. 14;clam 
Directur. SEAr( A. ,I,.-, 
College, Laquni 37:20. Pnili,7irw 

South Asia 	 Dr. K; ., T jwani 
Land U',v ':onrJ!. nt; :nt.r'at:ona1 
25/3i Old .ajider Najir 
New Delhi 110 0') 

Mediterranean & 	 Or. M. 9aurer
 
The Middle East 	 Cloy des tn:is Dios 

446 Combe caule 
F 341,0, NI.ntellier, France 

East and Central Dr. A. Setalun 
Africa A Humid Ener,,/E:*iet,;'n',,xo-tnr.al 
West Africa P.O. B04 "-.= 

Nairobi . V~eny t 

Semi-arid nd Arid Prof ". -. un ,'aMYd',' 
West Africa World Foretry .titute 

Leuchnerst,. i 
1050 hartL,irg 1l 
West Gerainy 

http:iet,;'n',,xo-tnr.al


American Tropics - Or. C. 
Hlead, RP cp'.ta' 
CALF£
 

and eValUeltKII r ~cedure. He is: Prif. n R.W Spcdirij, FaLtlty of Agriculture 

rind Horticuture , Urlivri ofRe K g J. 

The rrgiorK cu-wrlinatur%' ail ur;ai):. Wei work utilizrg tw.ir Institu­

tionallpm-: AT' Wc[tit- W Or -Y11 Oor ,nj in the i'4i viu 

;~; r tar , 4 t G -a-ii FT/ ewn'f o , t~ c-~c a ronwr i k 

I CRAF rrOs LU know r rin~j i to tit~*. airair be nruu4~flt M te-.t Toll 

regional no-vrinzr wI WtO W vnyr.i t i of lv~ l ON 

with relevarit ir's;1ittir havin rvlliv. r!j v p-rle' .)(JAlUrd uve 

At the prr*w.' nv.il.I'trn i m', 1 c .nti S~ all wiflemmca IN 

for sortrs * 1t iflvii,' a.nd Wer 'Ie:ens.'ry Ivis tair,1 e. 

6. Scrieai.e 

6.1. P1 ann iri Phase 

- idtenti r~inj they-vrjiwni,-ayiana coorirdvor;
 

- %W(I-trtfi vn Cflnf.al ,Vs' ficivin of W igfere ty;to
 

* 'ev'elevin a check! 1st a~nd aueraitvn. frivri w " , c l ection 

of daita; 

http:Cflnf.al
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- organizin g a planning workohe f regional Loordirators and ICRAF 

staff to discuss tne operitional framewok and secide the regional 

action plan.
 

6.2. Survyey.Daty (r, l.ticn 2hi'> 

- the regional cuordiniturs travel to the re pectivp* regcinrs and 

collect the .ldta rom ail avail!able sources ard compile the 

infc.rmadtion a. envinaged; 

- detailed wa:, .udie, uf .pcifi,- ftvis within a reglun, as 

deeneed re cusir!; 

- the coordinav.'arinther NO it. ff travel to the regions for field­

work and or-t e-.pot studies; 

- literature roview 1'- 'al1 surve;y contirnue from the HQ. 

6.3. Evaluation Hit.-

The coordinator, rh, ILRAF njft, relioura coordinators and consultants 

assemble it the 'w .a , 'ri. for'r i T d-pr(>. a , progress.'u t .:,oprial when 

to-dite will he ,',ai ii ., I furtn,,' -ur , f an ion de:ided. Methods 

of data evliu.ti awil ' f treVso vi.ed, .Qhhich re pOnl 

.obiertives nt 0 e. ,r-.u The I'cunt. tlrl jvysten ReqIster ard 

Dta Bank; wili be built uu for each geograpnical rqion andior ecological 

sub-divi"n ion;. 

6.4. _Fiia I Cmpi lition tnd Iu'Wicaticri 

This wil he haniled by the coordinator and the documn.ntalist at the 

headqua-tern,. the d' ti s could be decided in course of time in onsulta­

tion witn [CRI ita'f and the regional coordinators. 

http:evliu.ti
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6.5. Time Frame
 

Phase/Activity Initiation Curation
 

1. Pianning 	 October 1982 Three months 

(Regional courdinatrs,'
 

Work-mop in .Nairobi.
 

2. Data coflection 	 JanILry 1983 One year 

3. Evaluauion 	 January 1984 SiA months 

(Mid-prupJct ippraisal Jan-Feb 1984
 

Worksooo in Nai robi
 

4. Final comliIit on 	 July 1984 ien months 

5. 	 Publication To De ready 

by mid-1985 



INTERNATIONAL COUNCIL FOR RESEARCH IN AGROFO-ESTRY (ICRAE) 

P.O. BOX 30617, NAIP OBI. KEN YTA 

GLOBAL I NVENOR O;ARFRSff. YIM 

D,",T/. C;O.LLEC. ;".Ih GUI.EL. .bE.S 

I. GENERAL CONS IDERATISON Oj,_ CL.ECON 

1. The scope of the exerci',e is to have a reconaissance. state-of-the­
art, description of the existinq aqroforestry systems around the 
world. The data Collection has, therefore, to be oranm :ed to 

fulfill th 1 ob., :tl,. 

2. It is expe ctr that mr'i ,,or ,, it 'ari ous ] .;vai llI o i nvolv d 

n the datadco kcon ainr; io., W i t ib ii-vortiot :hat t ro 
Surveyor; hdv, A r'eas dbiv acceptable .! of und.,r';tan.hrq.; a' 
the concepts and prac tices of land uSe iy'.tr':m in owner1 and .iro­
fore,, try i :) It I- i '.. 

3. A (tam'mini11 O' aqror-O"nt, ,dor P.l l can1 be u1sed fOr the purvOse o)f 
data collection in;: "A.r'iofor;try is a collective nim, tr land use 
syst ms in which woody peronni l ., art deliber'ately '1O'1 n the %.a,! 
p' cC. Ot 1,l. a x, ior irl0 t ri1 C10(1s al/l or i11 e1 thr i ) w .i, 


form of npatidlaIr'ralqcll',rit. or in sequerce, i aor'o 
 or,estry systems, 

the WoOdy ,011)1ne1t interacts ecologically and economica1y wi th the 
crop and/or dialo compoIeini ts. Such interact1ons w II take mandr 
different forin., both positive and negative, and they need not rema in 

stable ovor time. 

The aim and rationale of most agroforestry system are to optimize 
the positiv, interacti&on.; in order to obtain a higher total, a more 
diversified and/or a no)re sustainable production frc,,i the available 
resources than i [Kossibl. with other fnrnms of land use in'jr prevai ­

inq ecolowc)al, tt'chlomcal111 a , soc o-econoimiC conditionl.. 

The undorle',i' ) p111, , ''o 11,1 .011c.1 o aqrofo'r,,,tr-'. ,0 .tirr than .i 
|tt't~~~~~lll,"' :''h)l nottlll , it'ithll(oin 'I rt { . ')I', ,1 l t ' 



perernials cons ti tute one, of the discernrible: component% Dy p.,rforrn.nto 

a clearly distinquishable functior' can be Considered ,i taruir t ry 

for the purrone of th i s project, Here again, it I% up to tre tectinical 

di scretion of the individuals who collect the datd to: ' ot . li m,' 

and criteria to decido which of the practices can be included in thist 

project. 

4. 	 The enclosed da ta col lection for'mat provides a i.enerl tramo r' for 

the survey. It cons ists of three parts: the first one' is Intended to 

assemble general description of the area and other background informa­

tion that are relevant to a description of dominant 'aqrotores try" 

systems and practices; the second deals with describi nq tOw stru:Cture, 

perforinance, dynamics , socio-iconomnics and other operational fea turv, 

of the identified sy't,'< and practice% in i much deta il aT poMlbie 

wi th vmha'i, on uil i , i v,' tal and to tt rd'i p v air' it .!,, 

anal1ys is or to 4vnom inC torm ori t, mprilH :%, . ''U ut',, .ens 

extrapolibi I iti, rot, kit l n to iI:provoults r,tse r'c . o ,_'. 

However, ,ince the type of irformation to be qa ttmerrd and the ntur, of 

quIest.iWS to hO .dIA1',d tV JcnMp~i.Ih the t.k wil! vir, O:.r.dln, 

upon a number oIt lo(al fator", th surveyors art' f ce tIO., viat f r m 

the form'i t as deemed riece"S sarv, W., quest toni"vre My bn' cono,.i rvd 

as 	 a pureli .pis 111talry ui do to oropar an wco~un t o tn-qstom 

practice that i,. :i , inq do,,. riti,, 

5. 	 The data col lctiorn rormalt moy aprear to bu r.ather e.tausti .e, and :t 

may not be ptssIble to (;e't answers, e%pecially in quanti tatie termS. 

to all que;tron , that ire pos.ed. However. answ.ers to all points may 

not be nece,-i ry to prepare ar overview of thet tonr 

6. 	 A flexible puice.lure may be adopted also for classi fyi ng the systems. 

Several cri toria could ho used, for example: the role or function of 

woody proinria 1 In such iv';teim, proportion of land u"ed by the wody 

COlpoP neltl , t [e o?r tput, level of manaoeuiieit. tem[i.orwI and p.at ial 

,di xt t r pattorn of cmqwwonwts , etc. .But the 1ack of a ANl 

clas i fic'atin" %v'teM should rot be a milor proolem , t earl. 0 ta 

col lctin" phi, 3"d th, "trato,'y shojl h, t , : cIol ol 1 Iti 

Itlf'mt ii PW', AlA Iinn. (! 
t (, ', o r; , and "1 ?!" As 'h'I 

,I'1v lIn r 'fe ; , ' 1' ,,! "! .. ! I '' I"! 

http:JcnMp~i.Ih


7. The size of the basic data collectiun unit is /et ,rndtner in.u, w 0: 

considered, if not resolved. Since the project's objective is to collect 

a comprehensive account of the systems, ratner than a'min, at In-*dp to 

studies or farm-to-farm S.or'v.',. on any particular 'y.m.tim or NUN-SYS'Mr1 

it can be Contended that the basic unit sno. w- DG.a p..uv;r 

substantiate the rer-e',-ncv ot the practice, u-''r" ''J IAIu eAtcht 

ot 	area. Moreover', th. nondaries ut Lhe sy tel , iV.! s ai , .;erid­

ing 	upon the qu : r:u thnt i belnq a.dressr: . -'' "A.I'V, i , -' ,W. 

general description or the back;round ininrintrion . tne bunars w! ! 1 

be the whole locality or area where the system is practised. in the 

other hand, for answerinq specific questions reIating to a operation 

unit, the boundaries will r'fer to those of the far,1 or the Yield tha't 

constitutes such a basic unit. Again, the prudence ind discreti of 

the per';ons wh col ,,Kt the dW,1i will be tne majer de,'-i:,v, . .tr, I ', 

tni% renpect 

8. 	The pujrpor or m b cri,' ti ,i .n ) *, a r ' . 

system with another. Therye or, h,eiProCh ,'1. be t) ;i : " tycal 

and quantitative data (to the e(tent possibe than to eng'.j in com­

parati ve na rra ti ons. 

W NV',tlrl , .', c . 



I I. DArA 	 COL I.Ecr1rii ,uiR A 

Part I 

BACKGROUND INFOR TI N
 

This refers to d locality or nut)-rnujcii whrer- agror.us.ry -type 
 land use
 

systems 	and prw:t ices 
ary k.rlwnri e,,, 
 4t nJ,orail
icuunt 	of the location 
may he 	given on t~ho ollowin,; alpct; with i view to 	 concertratinrq on agro­
fores try 	sys teins /pr-iL t icS antd d.,,; n"'bin9 	 them in more dta i I as out Iined 

in the later sections. 

i. . DESCRIPTION OF rM 	AREAPEGION
 

1I I. (;.ooiripliic 

Coul try
 

Prov Ice 

[Jistrict/Loca tior
 

Al ti tude 

Lati tude(s)
 

Lonqi tude s)
 

Other de;cript ion
 

.1 .?. 8i p~_~.~_ !ji, ronn, t.
 

I. 	1,2. 1. Clin tic 

Rainfal! pattern (intensity. quantity, distribution, etc.)
 

Tempera ture reqlin,
 

Other distinct climatic features
 

1.1.2.2. 	Cdaphic
 

Soil type,
 

iipocl-a[hic i t tenims 

http:agror.us.ry


CliMdA vegetation
 

Distinct eco logical features
 

1.2. LAND UlfSYSEI-,%
 

(Give general but brief descriptions of the major land use systoen 

of the locality) 

I .2.1. Agri cu ture 

General situation (subslstence/commercial)
 

Major crops
 

Cropping <,yi;tew
 

Livestoc ',)ruduction system
 

1.2.2. Forestry
 

Ndtural fore; ts
 

Plantation forestry
 

Social forestry
 

, ril I 0 ',t-cr '
 

1.2.3. Come,rc 1 ProdUction Sys tem, 

-TYPEI1.3. AGROFO-RE-S TR.Y SYSIFEMS/PPRACTI CES 

Give brief and lenerai ac'coInt of the currently practised land use 

system% and practices that have relevance to agroforestry; detailed 

description of the systems to be qiven in later sections. 

shiftinq cultivat on 

Fauii )! 
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Smallholder pd)anrtatiorl crop production s)ystern-

Tree integrition On farmlands 

Si Ivopas totril
 

SheI terbe I ts 

Others 
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Part I I
 

SYSTEM DESCRIPIONi
 

This part may be completed separately for each of the major identified 

agroforestry-type landuse sys;te1/practice within eacn locality/suo-regien. 

NAME: Give an abstract or descriptive name of the system/prictice. 

2.1. ADD[IIONAL BVAELINIE DAY
 

2.1.1. Environment 

- Agro-ecolosical zone 

- Special conditions of soil, topography, climate, etc. that 

facilitate or compel the land user; to practice a.groforestry 

- Hydro loq Ia tonur,, 

(including seasonal watorloqjqjinq, watershed cmaracteris tics. etc.) 

- Other distinguishinq physi cal, entrvironmenital or ecoiojical 

aspects by the iafl ence of which the system/practice stands 

out in relation to other land use system'; and practices in tVe 

locality. 

2.1.2. Socio-Economic Cnaracteristics 

- Size of the ianatqement unit (range as well as mean) 

- Area and number of people involved in/supported by the system/ 

prac t ice 

- Land tenure s tmu 

- Demographic fa c tr. 

population density, land pressure (number of people or families 

per unit of cultivable land), migration patterns. sex ratio, etc. 

- General level of farming/dovelonmen t activities 

- Carke timg ii i Ii ntn,, rle it,',,.'FiriPor)
 

- red' i t Ia i lit ,.; ( ,,:l 1en t ad,i riPoor)
 



- Roads and other infrastructur- (remioteness of the area) 

(Excel lent/Good/Fai r/Poor) 

- Cooperatives. (Excellen t/(;od/Fair/Poor,' 

- Other spec i a 1 soc i o-ecoroni c features , if any 

2.2. STRUCTURE OF THE SYSTEM 

(This will es ntialIy refer to the basic (representative) agroforestry 

unit - a farm or a field) 

2.2.1. Bio.og i6-dl Cumoonents of the System
 

2.2.1.1. Crops
 

- Soecies
 

- Varieties
 

- Their management aspects
 

- Number of crops per year
 

- Croppin( pattern/rotation/mixture
 

2.2.1.2. Trees and othe:r woody perennials 

- Species, vtri tite; 

- Products 

- Tree manaqemont 

- Average life cycle of the tree as well as its production 

cycle within years/seasons.
 

2.2.1.3. Other plant species (including weeds) that are dominant or
 

have a useful function.
 

2.2.1.4. Animals
 

Type and' ) le
 

- ?1iJl v i'. t arm! fainl ly
 

Other h ,;
 



2.2.2. Arranjement ofr onent 

in time )
 
) describe with the exanple of a farm/field
 

in space )
 

- Number :)Ulmn{ ,t ' p)r .r~ of a ,j zeof 	 ,I e a;'cr i 

- Speci fic iadnixture pattern especial ly et'een tres and crops 

- Managemmnt Koniderations in arranJemefnt or cmponrents 

2.2.3. Interaction.;
 

in time
 

in space
 

- Nature 	of interactions 

e.g. 	- direct (fodder trees for cart:e) 

- cyclic (crop residues for cattle) 

- competitive (crops vs tree,) 

- others 

- Magnitude of interactions; 

- Easily 	recoqni.,,ble interaction effects
 

2.3. 	SYSTEM FUCrloilml;
 

2.3.1. Resource Input and Utilization 

2.3.1.1. 	Quantity
 

- Give a general account of the resources (land, labour, 

capital (?) and others) that are used -their nature. 

quantity, utili:Ition aspectqs with respect to time within 

a yea,'/ eason, etc, 

2.3.1.0 	 Pattern 

- Availability ind supply pat tern 



- Bottlenecks in timely avaIilability 

- Effect of uneven availability (excess/shortage) on the 

functioning of the system 

2.3.1.2. 	Sources of Inputn, 

- Source of e.eds. fert iI Ier etc.
 

- Input's from outqijo the system (e.g. seeds, fertilizer.
 

an ima 1s) 

- Price data of inputs and source of info ation 

- Power sources (animals/mechanical (tractor) 

2.3.2. Production 

2.3.2 	 1. Quainti ty 

(quantitie:; on the basis of average farm of giver. site) 

- AgricuItur.il c noditle;,
 

- Fodder .nd other feedi "or cattle
 

- Fuelwood (firewood/charcoal)
 

- Poles
 

- Timnber
 

- Honey
 

- etc.
 

2.3.2.2. 	Pattern
 

- Seasonality of production 

- Variability (season-to-season/year-to-year) of productioni 

- Efficiency of production (input-output relationships for 

the s.c.rro. t r..'..urce ") 

- Productionf for hoe connumption versus market economy (export) 

2,.3. Prot t',1 .'. A . M, the Nd 	 ,'yS ';:i 

()1Ii~~lr.1Q :1 t~l ,On.; I ' ,r'at lorl 

http:i~~lr.1Q
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- Soil improvement (specific) 

- Soil productivity maintenaoce (specific)
 

- Soil conservation (specific)
 

- Microclimate amelioration
 

- windbreak/shelterbeit
 

- shade
 

- etc. 

- Fencing 

- Hydrological cycle/catchment area effect 

- Other recognizable effects on farm/area basis 

- How effective is the system in its protective/service function 

(qualitative assessment at this stap) 

2.3.4. Socio-Economic Cescription
 

Obtain specific socio-economic data as much as possible on the
 

basis of an averaqJt farm on a yearly basis wherever oossible: 

- Capital peaks/availability 

- Labour peaks/,availability 

- Cash-flow (input/output) 

- Family labour utilization pattern (male/female) 

- Impact of technological inputs (improved seeds. fertili. rs, etc.) 

of land use practices ado;ited- Special note on the specific type 

by women
 

Relations between specific ethnic groups and particular agro­-


forestry practices 

2.3.5. Overall Performance Assessnnt 

At this st ' .. a compaative ass-ement may be made of the 

functi oninq of the oirticular system !In relation to other land 
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use systems of the locality in terms of the production and 

protective/service role(s). Itwill be of p.trticular sig' ifi­

cance to see what would be the condition of the iianageirent unit 

without the agroforestry component (which would oe possible oy 

comparison with similar units witnout agroto,'estry). 

2.4. SYSTEM DYNAM[CS 

2.4.1. Rate of Growtn/Shrinkaqe
 

Indicate the expansion/shrinkage of the system over time in terms
 

of the area covered.
 

Reason for shrinkag,_ (declirt )/growth 

- DemogJraphic factors 

- Technologica'l advances 

- Urbanizati n
 

- Social factors
 

- Other factor­

2.4.2. Deqradation of the System 

- Case-histiry of the breakdown 

- Main causl factor's 

- Erosion problem 

- Soil fertility problem
 

- Weed infestation
 

- Overgrazinq/desertification 

- Others 

2.4.3. Improvement of the System 

- Significant innovations for improvement of the system over 

the past tvw yea,'. 



- 13 ­

- Impact of modern technology 

- Role of extension agencies 

- Other organized governmental or such other 

assistance
 

2.4.4. System Sustainability
 

- Productivity pattern over time 

- Impact of technological inputs on productivity 

- Rate of change of land's capability to sustain production 

at a certain level
 

- Effect of the rate of production of one component on that 

of other component(s) 

- Major determinant factors, the manipulation of which can 

affect the efficiency of the overall system. 

2.4.5. Special Features of the Systemn 

- Highlight any outstanding features of the system/practice (e.g. 

specific management aspects that 
can cause reduct;on on inputs,
 

association of particular ethnic'qroups/r.i:es with a system, 

notable success stories. etc.
 

- Indicate special aspects of the system/practice that warrant
 

detailed follow-up study.
 

2.4.6. Data/Informition Base 

- Highlight any past/present/future research on the system/practice
 

- References to documents and other information sources on the
 

sys tem/practice
 

- List of institutions and 
resource persons or relevance to system 

- Other information/data of significance 
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Part III
 

EVALUATION OF THE SYSTEM
 

Based on the information gathered thus far, a preliminary evaluation of
 

the system could be attempted.
 

3.1. 	MERITS OF THE SYSTEM
 

Conspicuous advantages of the system in its productive and/or
 

protective functions. Give comparative figures if available.
 

Indicate the value of the system in the specific soclo-economic
 

and ecological situations where it is currently practised.
 

3.2. 	WEAKNESSES
 

What 	are the salient points of weaknesses
 

- Climatic
 

- Ecological
 

- Biological
 

- Socio-economic
 

- Managerial
 

- Socio-political
 

What effect does each of these have on the system's performance
 

3.3. 	CONSTRAINTS
 

What are the major constraints in the operation of thM system 

- Inherent weaknesses mentioned above 

- Input constraints 

- Infrastructural problems including markets, roads. etc. 

- etc. 

3.4. 	POTENTIALS
 

Reasonable expectations on potential accomplishment under different
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levels of input, ecologlcal constraints, etc.
 

Potentials of non-monetary inputs (timely sowing, appropriate 

management system, judicious plant combinations. etc.)
 

Potentials for improvement in the performance of the system 

Potentials for manipulating the system/components to solve specific 

problems and meet particular needs such as soil conservation, food
 

production, silvopastoral production, etc.
 

3.5. EXTRAPOLABILITY
 

What is the extrapolobility rating of the system if it were to be 

tried in other areas with similar/dissimilar conditions, and what 

will be the degree of succes; under each? 

What aspects of the system needs to be modified to make It widely 

extrapola.e? 

3.6. RESEARCH NEEDS 

Indicate the general areas of research at the system and the component
 

levels in order to refine the system to make it more productive.
 

protective, widely adoptable and efficient.
 



SECTION 3 - A I)IAGNOSTIC APPROACH TO THE OESIGN OF AGROFORESTRI 

SYST EMS 

3.1 MAIN NOTES
 

* Guidelines for Agroforestry Diagnosis and Design 

e Resources for Agcroforestry Diagnosis and Design 
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ABSTRACT
 

ICRAF has undertaken to develop an Lnterdidclplinary Diagnotic and Detitgn

methodology for agroforestry, to 
assist &groforestry wo:kers in 
identifying

priorities for technology-generating research. baaed on deCigna for

appropriate agroforestry technologies d-rived from a diainotiis 
of the needs
and potentials of 
land tv-,eovstem,. After 
initial development and LvestinKof the D&D mcthodology in more 
than twenty itteba around the world over th 
past 
two yearn, ICRAF h.as produced the-ee dratt 
;t,-a "K" .4,.a.r-,

,,)1*aJd z!,a;j and a cimpanion volume entitled ,'i.'n ",
A~'.m_)'r.a, o, ' *t" ,Kz J ,'a' . hley are t,eltng pihlidhed in work!11,paper form inorder to tacilltatte ear Iv dJNC=in4ton and wider field
testing ot ther evol ving methodology And ti; elcti co 'nts andiuggetr. Ions fo r mptovemet, to be tncurpurated Ento aubaequent vJ ,tronn.

The" prenenr do cument provt(Je In Introduct ion to the iagnostic and
Den Ign "methodology . ver itv. the log!,-.tl f rcmewvt k o. h , anthe mthoI'd ogv
outline and descript!,l n o! the "tep-by --itep proerdure , a !Ltcinif ot% of manpower reqtatrements4 , the -icale and t Iing of D&D actIvit Le. Inst itutLatoal
conaiderationit, o tc. A thciugh the empha~sl ia ot the wee ot themethodology at the formoilatuin ttage of agroforrntry projecta, :he role ofthe continaaing diagnoa .Iandt Je-ilitn prucea a'i part of the project'%
'internal guidance pntea' 
 s a lso d ticuse. For more dettlIed pros oduralgutlelineq and a variety of useful tool and materials. the reader is 
referred to the companion doctiment. 

http:log!,-.tl


HOW TO USE THESE GUIDELINES
 
Although this document Is Intended 
to posseas a, tand-alone capability
 
as a source of basic guidelineti tot the diagnouia of 
land use problems

and potentials and the design of appropriate a froforestry systems, it is
 
also intended to be used in conjunction with the companion volu.
 
Reaourc.a for Agroforeaomr i'piosri d L100f.jn (ICRAF, 1983) and 
 other
 
methodological publiLcations from ICRA" (e.g. YoungK, 1981; Huekst-a, 1983;
 
Huxley, it. press).
 

The ,'u daLnfirw present an introduction to ICRAa's Dataemit a:1.!
 
Design Methodology, which outlines 
the logicai tramewurk of the J31
 
approach and presents the step-by-step procedures it mintimal but
 
aufficient detail for users 
who wish to make use of the tisic frazn Vork 
while filling in the details themselves. rie h aoudare :03tain a more
 
detailed set of suggested guidelines and worksheets, along with a
 
compendium of useful tools and matertal-, to aid In carry'nA out the
 
procedures nut l ried in the ideILfl4J.
 

The D&D Methodology has been designed to fit a wide range of
 
applications and must, therefore, be tailored 
to the resources and -cqulrcemnta 
of specific institutional aettings and types of applicotions. While the
 
basic methodological framewurk outlined the -ulte
in to(ii.t~wsI generally
applicable across 
a broad range of circumstances, not all of the con.siddrations
 
and procedures contained In the Raao:ir(c. will be applicable to everl
 
situation. The timer must pick. and choome 
 and. in the final analvnis.,
ansemble hin own adapted act of detailed procedurea. For an overview of
 
the DAD approach and a sense of 
what minimally ihould be included In an
 
application of the meth.,dology, the uaer should cunsult the prestnt

Guidalentid. For more detailed suggestions on how tc carry out speCcftic

procedures, and for accesi to variety of
a diagnostic and design toolo and
 
resource materLals, the user 
 is referred to the .dadw-jaa. Te th'-volua 
format has been chosen an a means of facilitating ease and flexibility In
 
the use of the DAlD Methodology.
 

It should also be emphanlned that thin is An ,'J.,.'n.J - '-.
 
The present net of doctimenti have been published in Working Paper tot= in

order to obtain commrents and suggest ona for improvewnts of tie ethodology
 
to be inccrporated (nto future editionq in the DAD M. ntral SerLts. Su;est onn 
arising from actual .pplic.ttionr of the metho-,ology in the field will,
 
obviously, carry greater weighc In subsequent rovisiona 
 than those resulting

from a mere reading of the.se doctumenta, but all manner of critical -. vIev
 
and comment Is welcome.
 

The present documenta conce.atrate primarily )n the use of diagnostic

and design procedures at the formulation stag.' of Agroforeatrv projects.
 
ro develop iound technologisin to fulfill the ,iagnosed agroforeatrv

potentials, however, will 
reqiltre a sensitive approach to project ,guitdance
which could benefit from an extension of the basic DAD process Into the 
implementation !tage of agroforestry remearch and development pro)ects.
Thin will be the scibJect of methodology development efforts for f'iture 
manuals, and specific .uggestiona from project implementern on how to 
accomplish such an extension of the DAD ptocesi will Alno be moAt velcoe. 

Finallv, the oIrimaato objective if using the diagnoric ard design 
process to advance thit m'Ience ant! praclte of agro'ot,.qrt in the ield 
can only be accomplishid through knowledge arising from 
i lzrge numzter of 
applications fit a wide range of different physical And iocioeonui­
environmentr around the world. To facilitate the docu.'ntation and
dissominationn c, .aaItRc g" has initiAted a publication series on C:O 
S~lz&1i.ur, ¢n~~'r.igrcrf r'cu ' .pr.x7-l,)ana ,rI Zura . CAgne 4tudy reportq will be available 
from ICRAF on requent, and irs.rn nf the methodology ar. encoiraized to %ubmit 

http:S~lz&1i.ur
http:L100f.jn
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1.GENERAL INTRODUCTION
 

1.1 OBJFcrIVES OF THE METHOL)OLoy 

rie aim ,of ICRAF's Diagnostic and Dt.ilgn (D&D) methodology is to aslist
in the design of appropriate agroforr,.-rry syaitems,
for the Identificatitn an a conceptual basis
of reearch needs 
 the formulationreaearch and of agrofureatryand devel-jpment projecrti. rhe methodology Ili directed towd 'd
meeting the needs, 
solving th,! problem., .r realzingspecific the potentials Ofland u,.i ' ,..t.rtm;. The procedurv..j defcribedlead to the deslgn e, one or 
lin these guidelints

faore agrutoretry technologiesto have whichthe po-tentIl.L appearto -. ffct reali.rlc lzprovementi
use systein. The in the target landresulting '!-ign cooLeptL' idy thenfor planning a serve as the basisreaoarch programme to develop
technologle:a through 

the Identified agroforeatrva cowbination of on-site 
Although the 

arad on-sl at ion research.logic of 
the D&D methodology 1i applicable
range of tochiical to a wideroptionti, 
ani while non-,tyroforestrygiven due alternatives
consideration arein tl,. course of the D&D protes*,had been designed to the methodologytocu n011 a mystematic consideration of agrotorestry­
land tifie-iyotems, i.e. 


related -a.-pect.; of existing 

lack of ,appropritate analvtic.al 

not to mis,, through

techniques, any significant agroforestry
PoLentla. s which may be Intherent in the land 
use syntem.A problem-orit.nite, or diagnontIc approach i adoptedroit. t to thc)-o.,1 ,t t od as a logicalagrofore-try desl, n andgoidel mn have the baic methodologicalhetn 1dilpt.d to the riced tor an efficientapproaich (Chamhr.,i. 'rapid appraisal'19AI) to project tormulat ion.ilncorporateei The mthodologyt-lmentl oi th,, Farming. yatem Re-earch (FSR)(Coilins,)n, approachi'IMI Hiflhbr aazn,[1)l ; %snotrit ,' i'..*199); S ):a rhCV:)tic tht! 'iteLVIt o0! - 1'1 2) b-it ;r1 ".R .qt t olog Le.
broader range of production in ordur to a'tdre!-i the
and con-rervation roles which can potenti'.llyplayed by agrotoremtry. beAlthough a major emphaishouae'lO d manage, isi placed on themeint tinit a::, In mo.-t ci,'a ., thevi.-a--ls land u.e, 

banic deci aon-m4kl ng unitrh,, met.iodology r'mploys a slidingranging from scale of analyIISintr~a'-hownehr)}d proces!:e4

and natlon,&i] 

to the local comunity. restlonal
ltdv. I, 
- liicmIc 
 ecosyatem orrani ,t ion.Wh le thv focij,; )t rh. pre,tnt go del Iinto
methodolo;y i on the use of thetL t!hte forlntlat ion D&D4tage of agroforestry projects,role for a continuingthe bastc 
 &l) proces-q 
 14 onvinaged throughout
project the life of Aa-: part f It.i ' internal vuldance qvstcm. 

1.2 A;ROYgRE;FRY DEFINED
 
Agroftoretry Is a collctive trm for iyqtema of
plants (tree,. anid 

land use in which wvo,,!ynhrubs) 
are deliberately combined on
nainagement the .game landinit with Ihrbnccous crop% and/or animals. either In acme
of spatLil irattran 'emenit form or In tequec.e. 
 For a landwithin u.e systemtire concept to fallof agroforestry, there should beeconomic both ecologicalInteractionre andbetween tie woody plant: and othcr cumponenta of
the system (Lundgren, 1982).Agroforeqtr; 
may Involve 
the Integration ofor treen Intocrop.- and livo-stock farming systemsInto forests. 
 In practice,

agroforestry !tyqtem-s 

a high proportion of
involve the growing of
agricltura! Iuad. 
trees on what in primarily
Crop or 
livestock production on 
land devoted primarily
 

http:analvtic.al
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to forestry is less common but also within the scope of agrofot etry. 

To avoid frequent qualifications, the terminology used here and in tne 
is phrased primarily in terms or companion document (ICRAF, 1983) 

agroforestry applications in farming system:, but the methodology !s 

also applicable to the design o.fappropriate agroforestry dyttecoj for 

forest reserves (see the companion document for specific guidelines on 

forestry applications). Similarly, the term "farmer:i' is employed, for 

brevity, to include all actual or potential categories of land manager, 

including pastoralista and foredteru.
 

1. 3 THE DIAGNOST IC APPROACH 

One of the major principles underlying the Diagnostic and Design 

methodology is derived from in analogy with medict.ne i.e. that J.;e..':t 

trhould prcedk freatment. In the tirt.t instance, this means iaply that 

research oriented toward the development of new land management technologies 

should be relevant to the aictual needs and potentials of land uae systema. 

It it no use developing a technology which works beautifully ou the 

research station if there art: reason.s why it cannot be taken up by a 

significant proportion o tho intended o.ertt. RatLer than leav ing Such 

aspects to chance. or to a later 'evaluation' stage in the project cycle, 

intended to lnsure th::t the reseiarchthe diagnostic proceduren art 

undertaken is oriented in the right direction from the start so t hat 

the technology to b#- . ped will be relevant to the needs of the area. 

The analogy wittt i.,l ic i ental i the further impl icat ion that pt tortty 

should be given to the development o . ?,., ag ofo ret ry 

technologies. While it iu true that agroforetrv hold!-; promise for achieving 

a wide range of land utc pot ential~t, it. aeem. obvioutoi that the priority 

I:carce t.search and development resources lieu in 

aolutions 
claim on the use of 

developing agroforeatry't potvntial to provide urgently needed 

of failing production 4yttei*, and degradation of theto pressing problems 


resource base of future generations. Aq In medical practice. the principle
 

of tiriaie applies. 

there is little use in conduct ing sophisticate'd re earchFurthermore, 


to realise some ideal conception of the biological potontial of a land
 

long as the system in question is s-uftering from cripplingute systein a-A 

prevent it from achieving those potentials. By analogy. 

trying to make an athelete out of .omeone suffering 
problems which 

there is no use in 

from a chronic debility, rhe debility must first be reuoved before the
 

patient can go on to realize his atheletic potentials. The 'patient'
 

is the extittng land use system and a diagnostic approach
in D&D perspective 


Is a direct and logical route to the realization of system potentials
 

through the identification and removal oif system constraints. 

While the medical analogy may help in defining standardu for a.rofore-try 

practice, the situation in agroforeqtry departn from that of Wedlcine in 

at least one very important avp-cO.: in agrotoreatry the methods of 
t treatment' have frequently not yet been developed or Rcientificaliy 

proven. In the present early otage of the scientific development of 

there are tew 'off the shelf' !,olutions. Hence. the needagroforestry 
before widesoread extension of agroforestry technology. Hence.for research 

the need for a reliable and efficient methodology for identifyingalso, 

priorities for cost-effective research based on sound agroforestry design,.,
 

http:medict.ne
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1,4 CRITERIA OF AGROFORESTRY DESI(N
 

There is no substitute 
tor good design. 
The criteria of good agroforeatry
design are threefold: I'vciuct "it, , and a-cvabt iq.The improvement of productivity, or output 
from the land, is almost
everywhere required, by governments as well as by farmers themselvesanti needs no further discussion here. 1he 'nuatainability' criterion
is an attempt to operationalize the conservation objectives of agroforestry
in terms of the farmer's production objectives. In most cases it meansthat production aims should be achieved without degradation of the landresources, 
Where degradation has already occured, agroforestry technologies
may seek .o reverse the process and place the production svstcr on a 
sustained-yield ba4ts.
 

The 'adoptability' criterion ineaxs 
that the techniques and systemsproposed for development ihould be capable of 
adoption by a significant
percentage ot 
the intended users. 
 This implies, for example, th4t thetechnologies must not 
call upon :,sources which the 
farmers are not likely
to possena (e.g. excesa.ive 
capital, machinery or 
labour requirements) nor
be incompatible with unchangable features of 
the existing land 
use system,
nor require forms ot 
managtement the 
farmer" 
are unable or unwilling to
adopt (e.g. keeping livestock off pastures foL prolonged periods).recognizing adoptability an A deaJig:,; criterion 
In 

on an equal footing withproductivity and auatainability, the aroforentry designer accepts 
the
challenge of addressing the social ai well a the physical dimenstonas ofland use systema. rhe D&i methodology it; intended to provide assistancein carrying out thin more,demanding, and yet potentially far more

succesnful, approach 
to Jeign.
 

1.5 RAPID APPRAISAl. AND MUI.TIDISCIPLINARITY 

Although the D&D proceduren are 
adaptable to a range of different needs
and applications, the basic guidelines are designed to 
allow the use of
rapid appraisal methods by 
a highly qualified multidisciplinary teas.
A rapid appraisal approach ii adopted !or atcAI reasons:the planning of research and development projects is usually subjectconstraints on to
the cost and avAilibility of skilled manpower which ofteu
severely limit 
the time available for survey and research planning activities.
This is particularly true 
in the cane of agroforestry, where the broad
 scope of the subject normally requires the participation of several
disciplines in order to Insure adequate diagnostic coverage and a broadly
conceived approach to design.
 

1.6 MANPOWER REQUIREAENTS
 

Manpower requirementq will 
vary with ,Ircun-itancea, 
but a mini.%l D%Vshould norvuilly include 
tc.= 

one or more representatives of each of thefollowing disciplines: eorianurLt a'., (general agronomy,horticulture, and livestock sciences), f :, 4 ?.r±' (in the broadest senseincluding, if relevant, Individuals with a knowledgo of horticulturaland multipurpose treeq), sofal o'-,tcvt' (sociology/anthropology, humangeography and economics), and Pzktuti.,, ticdanf._':o concerned with land resource survey (ecology, ;otls 
 cience, clia.tology). 
 Wtthin these broadly
defined disciplinary categories, generalists will normally be more u.sefulas 
members of a D&D team than narrowly specialIned Individuals. It may
ofteu be possible to economize on the m4'npower requirements of a D&D teac 
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by recruiting individuals who combine within themselvesknowledge of more a workingthan one discipline (e.g. climate and solls
in knowledge
a land evaluation expert, 
natural and social 
sciences
or in a geographera human ecologist). Arrangements can usually be made for vofnlulat!onwith specialis
Its to supplement 
the knowledge of 
the general ists when the
need arises. 

Whenever a technology generating research projecton the basis i to b.: -orwulatvdof the D&D survey results, every effort shouldinvolve the eventual technology developers directly 
be made to 

memb-ers in the process asof the D&D field team in order to maximize the underntandingand use of the results by the moot dir-ctly relevant reciplents. 

1.7 THE INSTITUTIONAL SETTING
 
The intended users of the 
D&D methodology
at national include: ru'jearch ,ciertntistand international research institutei,resource land! une plannersmanagers, development andproject Implemcentationi
lent fieldworkersl staff, rural develov­and non-?vernment. organizations,researchers, universityand representativei of donor agencies involved in for:.':ulatingprojects to support agroforentry

any of these research and development actIvitiilevels. The tmethodology can be flexibly adapted to Meetthe needs and resources of 
these varied Instttutional !cttin.gm. Given the need for research in the present state of adrotorcutry,primary emphasis is placed on the use of 
the methodology in 
formulating
research projects to 
develop and 
test 
needed agroforeAtry techtohgy,hut there it notling to preclude the use of D&D proceduresagroforrstry des-igns to arrive atfor more direct development-oriented
particularly applicot ions­if the d(evlopment prolect incorporatesro supp,rt the testing a reneapr c'enpa,:tand ref Inement of the proposed dgrofre:try avacei.Many client Institutions wi ,hing to make uivwill not possess of the. D&DImethodolo.*­a itanding D&D survey team of the desired multidisclplinarycomposition. This is particularly true In the case of aigroforeatry,since agricultural and forestry staffs dru often hounedInstitutions. In separateAgain, this need not preventsince good the use of the mothodologyD&D results have been obtained with Aidhoc Inter-InatitutlanalLeam, asembled for the purpose on a temporary basis.arrangements More permanentfor Inter-institutional cooperation may be necenarv, however,to carry out a multfdcipLimary research and development project in


agrofore ,try ,

The de lrabillity of ,a multidi e Lplnary team 
approach, likewise,
tint prec lude the .or,"me of D&D procedures by clientsto field such lacking the reacurceqa team. Experience has 'shovru that there In.; con ldorablefor succeg, In copceven fingle-pernon


Individual in adequately 
DAD appica tions, providing that the
conversiant with the relevantperspectiven and disciplnar-y
thAt there In opportunity for consultation with
dIincipli iary experts .&ppropr1at_in the course of the exotrcise.

follow the logic of the 
Simply attempt ing toD&D procedure can be oxpected to produce someimprovement In the planning of agrotore.,try 'ffort. in ilm .sat anyInstitutional setting, regard lesa of personnel or 
renour e endowment.
 

1.8 DURATION AN) TIMING OF D&D ACTIVITIES 
[here Ire two banic pos;ibilities with respect 
to the duration and timing
of D&D activitles at the project formulation ttage: 

1. Rapid appranial plun followup, or
2. Stre.ightforward extended application 

http:cttin.gm
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In a typical 'type 1' application of D&D procedures by a multidii,:iplinary
team, it normally takes about 
two weeks to carry out 
the diagnostic
survey, analyze the 
results and develop appropriate design concepts for
agroforestry Interventiona to 
improve thc existing land use system. Thisperiod of concentrated diagnosatic and design effort is 
normally preceeded
by a month or 
two of preparatory data gathering by a small predlagnostic
working group and is 
followed by up to several months 
ot less intense
pre-project followup work, again by 
a smaller working grcup, to 
round out
and refine the 
initial D&D results arrived at 
by the full multidisciplinary
team and develop a detailed project implementatiou plan. This type of
D&D application is designed 
to economize on the 
use of time and manpouer
resources and make 
the beet use of 
limited tine available for high level
 
multidisciplinary collaboration.
 

The timing of 'type 1' applications also accords well with 
the normasl
phasing of activities in 
the 
formulation of donor-sponsored projects.
The rapid appraisal D&D process corresponds to a oubsta-tial 'project
ideatification' or 
a preliminary 'project 
formulation' type of exercise
which defi.nes the overall 
thrust and the framework of the 
project. ots,
ther., serves an the bssin for 
a request for proposals to formulate, in
the pre-project followup phase of 
the D&D process, a detailed project
implementation plan. 
 If adopted by donor agency 
project Identification
teams, the D&D nroceas in 
its rapid appraisal 
form could provide an efficient
and reliable means of 
putting well conceived agroforeatry projects out
to bid. At present we can only speculate on the effect this would have
on the cost-effectiveniesu 
of donor sponsored agrotoretitry projecti, 
but
 one has reason to believe that 
it would be beaeficial.
 
Although the developern of 
these guidelineo have t'ken pAuin to
insure that 
the suggented D&D procedures are compatible with a rapid
appraisal approach (see 
 detailed guidlelinea and 
suggested procedures in
Renourcus for" A)qrf'or'-t't E; :.jazno crnd 
 1,t.p, there is nothing to
prevent the application of the D&D logic in lengthier 'type 2' onerclsesin cases where time and personnel resourcen are not conatraining. An thatcase, rather 
than a 'type 1' D&D application which reache* 
the required
depth through A two-qtage process which poutponen tomeof the more
detailed and time consuming work until the 
followup stage, the 
'type 2'
application wotld proceed straightforwardly through the logical sequence,
taking everything as 
it comes 
tip in whatever detail 
1i deened nrccsary.

Thu., 
 in 'type 2' applications it 
might take 6 months to a year 
to
work through the D&D procedures, rather than 2 weeks for an 
initial
'type I' application. 
 It goes without nayig that there 

of 
ate a whole rangeintermediate possibilities as well. 
 One variation ,rorth mentioning isthat of allowing a iinbatantial pause 
in 'type I' applications between the
diagnostic and design phiseta in order 
to allow the 
DD team to fully digest
the desig. Implications of 
the diagnonsn and to toiormally explore


notional design alternatives.
 
It should be pointed out, however, that 
even when time Is 
'unlimited,'
there may be diqtinct benefits 
to an 
initial rapid appraisal application.


Anyone who has 
ever man.sged a mtuttidiqciplinnrv 
research tca-A known how
difficult 
It can be to reach an interdisciplinary consensus. 
 Experisonce
with the rapid appraisal form of the 
D,&D methodology would suggegt that

the pressure of having 
to arrive at 
a definite consensu. within a

circumscribed time period 
can result in a higher degree ofinterdisciplinary synthesis than would otherwise be ponqible unler leqspressured conditions. 
Such a consensus, achieved 
at an 
early stage of the
project cycle and 
regarded an 'provisional' and subject 
to revision as toe
projQct progresses, can have 
a beneficial 
impact on the quality of
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life ot the project. Even
interdisciplinary collabor: tion throughout the 


in the rare case where an xcellent b ,se of Inte.-disciplinary collaboration 

has already been established in an existing multidisciplinary team, it 

may still be of value to first conduct a 'type ' exercise to obtaltn 

an overview of tile essential apoecta of agroforestry diagnosis and design 

before getting down to the more detailed work of diagnostic elaboration 

and design refinement. 

1.9 THE SCALE OF D&D APPLICATIONS 

It is ofter said that agroforestry technulogiea are 'location sipecitic,' 

to say that agrofurestry technologies are 

wt! m,-an a ccmbinition of biophysical 
but it is more correct 

'system specific,' Lf by 'aystem' 

land Management unit


and r'ocioeconomic factors a't.ociated with a given 
of land managcnt

which make it suitable for 	some specific and limited set 

foLows, then, that any process 

of developing 
technologies and not qome other. it 

of diagnosits and design undertaken for the purpose 

must, of necessity, be a system-specific exercise
appropriate technologies 

for the simple reaison that technoiogies appropriate to one sy.stem of land 

use masy not b2 appropriate 	 to anothr. 

latitude possible, however, '. the definitionThere in consIderable 

of t-he system' for D&D purposea. In the companion volume to these 

l j-'.o ia Zcjj specifican-1 i
guide ines (R?'oJL1tWrt:1 V Aelroft, ir'S 

ai to the Japplication of the aste 041) lo, ic 	 to a 

rangiln
suggestion. are made 

nliding scale of Analyak isnvulvtn, a "aerated hierarchy of vtstlza 

national and regional Ieve ls, to L,)cal waternhe~l- an!] c, munitiei.
from 


to household and in ra-household Ic(v,.s of organzation.
 

to J7" ,.'g* which IS dcltned al
For moat purposesi, however, 1 7 
UU)

the bnk;ic die,-arture point or 'tcUC i t1one' for all other s,:a I ,ao 

analyuis, will be the household, family f.ar. or othe: similar land 

tl.ti in whe re -3ost land -aaagement deciions are 
management unit. sicre 

r. dc'Cii'. n-making un!ti aite present in 
made. If other. larrtor or .ma!l, 

(e.g. forest managemOtMn unitil 
the area and relva t to the D&D exerc i 

be analysed to expo~s their own agrofore&r',-reliatedthetn they too mueit 

AIL other re:levant procrqe


objectives, con.traints and petentiai". 


which are not under the juriidiction ot dec i, ioi-madng .ytrnz are treated
 

,.v'? or't of tClich Sy3 Ce..as part of thn 

In sitaying that aipPIications of the D&D methodology must: be %Y.ter­

it doos P';t mean that the methodology in only applicable to very
specific 


that the Dt)& teas, cannot de.il with more than one land use

small areas or 


a
 
systen in a given ,xercitie, and it certainly does not mian that 

separate DSaD analysti must be conducted for each and every farm. What 

that the design of specific &groforestry technologiesit does mean is, 

land '-Ae
 

mtost be linked to tile de.iagno!ed needs and potentiials of qpecicf 

systems, at whatever scale they may exi!;t. One of the first tnakF- In the 

D&D procedure is to .L:firn' the relevant ey'rtema. for D&D purposes. 

It is aisqumed that agroforentry research ard development efforts 

and Insignificant land une Ryatems 

the D&D methodology will 
will not be undertaken for 	 truly minor 

within a country and it is expected that user:; of 

exercise judgement in the definition and 'Clei:tion of 'and u.e 5yqt'tM. 

.tssumid that the sir.,- .elected for
for D&D treatment. It is further 


and within the sitos; the i.nagement units selecteA for

D&D exercisen. 


D&D survey, will be broadly representative of major land u.ae 
 systcmq within 

the country which are important o&oug'h to Jtustifv the expenditure :if scarce 

.r Ajr';w:*ors*.i­research and development resources. (.,ot F .. ,O 

Zor detailed guidelines and sugg,.itnd crtteria for the
Diajnoeis: Lvd D:'v:ig 


systemq for D&D purposes .)
definition and setection of land use 
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On completion of the D&D-based agroforescry research and development
project It 
is very likely that th 
 te,:hnclogies developed for
selected land 
use system(s) can Le treated as 
the
 

'prototype'
which can be adapted to rech%,,logies
the needs of similar systema outside the
original project 
area. 
Thus, even within the sYstem-specific context
of the D&D methodology, a certain amount of 
generalization will be
possible with respect to 
the iesulting technological products.
 

1.10 ON 'reOPTIMUM LEVEL OF DOCUMENTATtON
 
Regardless of the type of application. the purpose of
is not to generate a massive volume 

the D&D methodology
of documentation forDocumentation of the results of each step in 0he D&D process should
be regarded, not as 


its own sike.
 

an end In itnelf, 
hut aa a h,-,e of 1)aiding tire
D&D team toward greater clarity and :specificity

and 2) communication of the consensus 

in the consensus developcJ*

to others. Minirmliy, the tejm
should strive for a level of documentation which adequately communicate%the design reeult (In sufficient detail to avoid misinterpretation ofprecis :ly what technology is envisaged) 
as wvl as
for it. In regard to 

the J-.',eti'o r-zy.i
the maxl.-I 

sizould 

limit, the users of the D4D methodology
avoid producing such a solume of documentation that
.,Ve no one would
tempted toread it. Am 
an aid to documentation the companicn voluae
r,, these guidelines (RHaourft.,?j for Av'yobvrtz-y V-iagrwoa adcon".ains nTe)
a set of Worksbeets fur use at
Thi'sv might form the basis 
each step in the DSD procedures.
for something like an
docuanentation. but they woui 

'optintr.' level of

.ive r.)be tied together by a prose
arcount to produce a rutdable :ime ,izudy report.In an effort to assist In the documentalon and distemtzintIonresults, of D&DICRAF has inaugurated a series on ,:04 in,iagnooi, and Deji,,, AjrvrjrmdJwhere suitable case studiet mightAlso, to foster the use b published.of cane study mater'.&I to aidof agroforestry. sicillar 

Ib the developsent
to the use of case :itudlesof medical in the developmentr.ci nce, iCRAF Is establishing a computir-basedat its headquarters in DD data bankNairobi. 
A recordingInformation is being drveloped 

form for coding of case studyfor uqere of the methodology who may wishto contribute te 
the 

produce a full 

,lobal data bank, without necessarily having to
case study report.

ucqed to contribute to 

All users of the DW4 methodology are
this global documentation effort in 
one form of
the other. Due acknowledgemen- will 
be given to 
the contributors of
such information in any publication uuking specific use of It.
 
1.11 
 D&D AS PART OF THE 'INTERNAl. CIDANCE SYSTFWA' OF AN R&D PROJECT
 
These guidelines concentrate on procedures for Diagnosis and Design at the
formulation stage of agroforestry research and development (R&D) projects.
but the need for the basic process of diagnosis and destgp does not vanish
once the project is under way.

preparation it is unlikely that 

Even with adequate pre-p'oject D&D

hn project implementation staff will have
the same view of technological prospects for the project area at
of the project the end
as at tne begining. 
There Is usually a learning proccss which
causes projct staff to modify their view of technical options 
as the
project pro,,vesses. Unfortunately many projects 
arc
the beginning anrid 'vrLt in stone' from
there is little opportunity to be-,tiit 
from this
learning process.
The suggestion that 
the 
D&D process should be cont.inued throughout the
life of thn project Is intended as a correctiv, to this situation by formally
acknowledging the importance of the mid-project learning process and giving
It a central place In project design.
representation of the key features of the D&D paradigm, shoving the feedback
linkages which enable it to 


Figure I presents a schematic
 

fulfill its potential role as part of 
the
project's internal guidar.e !;ystem.
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Figure 1. Components of project design incorporating thte D.D process
as part of the projects internal guidance system. Note feedback loops.
 

P'th on-station Vaaeczr', involving controlled experimcntal
investigation of fundamental aspects of the proposed technologien, 
as
well as on-sito re earch, involving In situ trial,, of camdidste 
'technology packages' on representative land management units In theproject area, 
are necegary components of a coherent and effective R&D
 
programme to 
develop appropriate agroforestry technologie!:. Tlh- initial
guidance for the type of research which Is needed for both o these
research components is given by the Initial D&D exercise. 
 & the project

progresses, however, new information will be generated, both from a
deepening of the diagnosis resulting from longer expotaure to the client
land use system at the renearch site as well from an
an Improved under­
standing of the technt.cal options from on-site and on-station research.
This information provides feedback which may suggest refinements 
in the

diagnosis and modifi.cations in the denign. The Jd.ynoord J'iai,itself wilL change, moreover, as a result of the introduced technologv.

thus requiring a fresh diagnosis of 
the new condition of the systot.

Feedback of these various types of information will allow the project

implementation team to 'track' 
the changing situation and 'home in' 
on
 
an increasingly optimal design for improved svsterm 
performance.


If we may be allowed a martial analogy, an A&D project wirhout a
mechanism for continuing diagnosis and redesign is like a "Issile without 
an internal guidance system. 
Without it the ability of the prolect to

reach its target will be dependent on the accuracy of the tpO!tlal

'sitings.' 
 With it the project can rvdirect its efforts in accordance
with continuously improved information on what is needed and tohow 
achieve it.
 



amflOl lIal-YJlclr 040 FU-UTI s I[a DoT ~ 
MUATION ThIL COSIVATII 

TMALJ. 

S5 DIII111 iblll 
 DIAO33fl 
 OCA1ZCA OU "lz Kilo t VtA . 1| 

INITIATV UIFtIR 
 ASEI111
uID f IIO1T~ng I''e 
lZ 

y A AM.P?L 

Figure 2. 
The iterative D&D process in the life cycle of a technologygeneration and dissemination project.
 

In Its fully developed fc',m
repeated D6D Is an Iterative procera which inthroughout the project cycle for differentstages (see purpo.tsFigure 2). 4et dlfiervntrn the initial 'pre-project'stage the D&D process or %-roject rpatma1tion'I's used to arrive at prototype ,entigniR&D project and set it moving to inltiat . thealong r, .,neq.'mid-ptoject' or At thr'project Implemer.tatioo' 
nt+ge,
repeated more-or-leas: the DSD proce"icontinuously toto deepen theprototype denigns diagnoa i and refinein rrJer to develop a.'": 

the 
the given , .:'".'r;. .land use ay.;tern. In the 4 des ini forcourse of ti-ne the projectat the point where will arr~vethe, technology developed in considereddisemination rea.dv forthroughout it wider reconmmandation dom4in.oxten~lon' At thisstage a modified 'pre-D&D process incorporatingevaluation an expandedexercise landcomes into play to assesadeveloped the extrapolabilittechnology o(ftheand define the recomenda.ion domain.to new sites at The di.:itminationthe 'extennion stage' will. 

which 
In feed'ac , information turn, gencrate newcan be used, thiough a qcaled-downthe technology DD proces, t, adaptto a wider ran:te of 

19
pec c cite-onditions k.ie RLntree.83a for an elaboration of 
this scheme).
Thus, in it.i fully developed form, the 1D methodologyto project implementation which, it should 

1ra. 
with 'Mon1toring ard Evaluation' as 

he noted, cannot be aiply equatedthis Is normally understood.
apd Fvaluation varioug components of the project are 
In Monitoring 

degree to -.which knitored andthe project theis meeting Its objectives Is evaiu.iteti.no explicit Theremechann iswithin the 
'Paqqive-critical'Monitoring role .-onception ofand Evaluation to actively follow through ith project mtodifications.let alone redesign project technologv.

focus What makes D&V differenton the technology i- it. explicitgeneration ;:'ocewgfeedback and its incorporationmechanisma cf aCt1vefor institutioaaizing 
level of 

the project learning proce-.sthe implementing personnel. D&D does not 
at "he 

Evaluation replace Monitoring aindin the overall adminstrntion of the project, butadditional means it does pro.dIde Anby which project personnel ruty improve on 
their ability to
generate appropriate technologies.
 

http:purpo.ts


2. SPECIFIC PRICEDURES
 

2.1 THE LOGICAL SEQUENCE UF STEPS 
The procedures for project formulation consist of a series of[informatic
gathering and analytical steps, leAding logically form one to 
the uext.
This sequence entails a hierarchical progression from the gener&L to 
the
particular, which is designed to economize on time and effort by excluding
irrelevant Informat.on from further 'ons!deratlon while developing a
progressively sharper focus on esa' ntial informdtion. 
 By this open-ended
but structured approach the D6D mthodology avoids 
the seemingly endless
and needlessly complicated daz.a collection and proceesl.ng task
characteristic of an unstructured approach to system& analyel&.
progression of steps 

The
 
is divided insto 
four stages as follows:
 

Prediagnogtic Sta e (Steps 1-3)
 
This stdge covers 1) background description of 
the study area, including
diagnostically relevant aspects of the biophysical and aocloeconomIc
environment, 2) differentiation and selection of land use systems within
the study area for further D6D attention, and 3) preliminary description
of diagnostically 
relevant aspects of the selected systea.
 
Diagnostic Stgaf (Steps 4-6)
 
This stAge includes 4) dL4%noitic ,survey of ths selected systems and
re'evant aspecto oil the en'/tronmirnal se'tng, 5) diagnostic analysis
nnd Identification ot 
major land use probleeu and poten, tals, and
6) ,oirivstlonof specifications for appropriate technology (including
non-a.rofore,%try options but wirh special attention to agroforestry
 

potentials).
 

Technology Design Stage 
 (Steps 7-9)
 
This stage involves 
 7) appraigal and 2election of candidate techno­logies for Ponsble -nclusion in the design, 
 8) synthesis of a gen.ral
dasign concept for an 
Improved land uns system and -evelopmaat, if
possible. of initial 
'best bt' designs for component tachnologies, and
9) ex ante evaluation and refineoatnt of the proposed design. 
The
activities of 
this stage may involve reiteration of the above atep*.
 
Follow-up Planning S
1te (Steps 10-12)
 
This stage covers 10) Identific,atlon of re:,earch needed t, ,vs.'opand/or tent the tdenrified agroforestry technologies, 11) Ideot!­fication of areas needing further DID attention In a followIUp stage. and12) development of a detailed project implementation plan to carry out

the envisaged R&D programe.
The remainder of this section contains an overview of thestep-by-step procedures In outline form. *;iowing the content of eachstep. This is followed in the next secLion by a prose nummary which
might usefully be read 
in parallel with the outline. Most of the
methodological aid.i mentioned in the outline ander 
'Useful Tools' can
be found in Resourecs tfor Atjroforvotrd P , ,.:a. i Design (ICRAP, 198j3. 

http:proceesl.ng
http:Informat.on
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PREDIAGNOSTIC STAGE
 

Step 1. Environmental DescriptLon of the Study Area
 

Output: 
 A descriptive understanding of the diagnostIcally
 
relevant characteristics and organization of 
the selected
 
environment
 

Sources of Information: 
 Mainly axisting documentation on the
 
study area, supplemented by limited field 
survey arnd intervlewu
 
with qualified informants
 

Factors to Consider:
 
- Biophysical parameters
 
- Socioeconomic parameters
 
- Structure and tunction 
 of the human ecosyitem of the area 

Useful Tooks: Environmental Data dase for Agroforestry tYouig,

1983) ; wurk;hects for relevant biophysical and fccoeconomtiL 
datA and guldelinen for description of the human ecosystem 
([CRAF, 1983) 

Step 2. Differentiation ot[Land Use Sytem, Within t 
yi~%d2 Are. 

Output : Identification Ot diktin,-tJ V 1land u , :iy;CtMu 
requiring separate iw) netrcatmtt; ectton uf,e priority 
system(s) for D&r attention 

Sources of tniormt ion: As above
 

Factors to Consider:
 
- Land units (ponsessing a similar set of biophyilcal 

chartcteri1tiIct0 
- .Mangementutnit (wtt' .'limilarproduction objecttves and
 

t e~ource.­
- Land use syu tem., (dis tinct 
,,,ecomb Inat ions of 
lan' irnIts
and
 

irallagemen:tt uni t)
 
- Criteria for systema selection
 

Useful Tools: Wo-kshet for differentiation of land use
 
systems and sru'gested criterta for selection of syatemwt for D&D
 
attention ([ICRAF, 1983)
 

Step 3. Preliminary De.,cription of 
the Selected Land Use Syttem(_al
 

Outout: A preliminarv characterization of the objectives and 
the internat organizat ton of the Land usr nysttm() (for
reference use Ny the 1&D team at the Diagnostic Stagre) 

Sources of Information: As above
 

Factors to Consider:
 
- Structure and function of supply subsyntems at the management 

unit level 
- Additional descriptive information on production activities 

(agricultural, foreqtrv. lIves4tock and agroforetrv practice.; 
water ninagerienr) 

Useful Tools: Varlou. work.;heet ;. guldelines and (In the ue 
of ICRAF's 'basic needs' approach for de.scrlption !%nd dlagnosl ofhousehold production systems, with supplementary guidelinets for
forestry and watershed applications, input-ouutput anatlyqis, *,Mvrx
tools, modeling teciiniques and other useful tool.& ICA.F. !-t.R) 
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DIAGNOSTIC STAGE
 

Step 4. Diagnostic Survey
 

Output: Information necessary for a diagnosis of land 
use problems

and potentials (both agroforestry and non-agroforestry) at 
the
 
management unit 
(farm) and ecosystem level
 

Sources of 
Information: Area reconnaissance and diagnottic
 
surveys of representative management units (the 
latter in based
 
on a 'trouble-shooting' procedure for identification of the
 
causes of prublems within the 
supply subsystems)
 

Factors to Consider:
 
- Problems and potentials at the ecosystem level
 
- Problems and potentials at the managenent unit level
 

(supply problems, c-ausal 
factors involved in the creation
of supply problems, present constralntb :nd problem-causing
 
syndromes, future .ustainabllity problems)


- Farmer4' "trirugie for coping witn identified problem.
 
Useful Toole: 
Suggested murvey techniques and interview guidelines.


sample diagnostic survey Instrument (ICRAF. 1983)
 

Step 5. Diagnostic Analsal
 

Output: A diagnosia of major 
lana use problems and potentials
 
Sources of Information: Findings of 
the diagnostic survey;


information provided by all precceding steps 

Factors to Conuider:
 
- Present problems and potentials at the ecosystem level 
- Present problems and potertiloIs at the -anagement uni' level
 
- SustainabIlity problems
 

Useful Tools: Analytical warksheet,
. detailed analytical guldelines
and queries, causial and functional diagrawnlng tools (ICRAF, 19,131 

Step 6. Derivation of Specifications for Apjrop.late technoh_v 

Output: A reasonably complete set oi ,Ienign spiecificationn for
problem-solving and potentiat-r#1al iing technologies

appropriate to 
the needs and potentialt of the diagnosed land
 
use system
 

Sources of InformatLrn: All proceeding sten.
 

Factor& to Consider:
 
- General development strategy 
for the avsteti
 - Functional potentials for 
problr.-sol-uing interventions
 
- Potentials for improving rosour , 
utilization
 
- Possible constraints on candidate technalogles 

Useful Tools: Checklists and guidelines 
to assist In developing a
complete set of specifications for appropriate AF technology 
(iCRAF, 1983)
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TECHNOLOGY DESIGN STAGE
 

Step 7. Technology Appraisal
 

Output: A relevant sat of candidate technologies with potential for
 
inclusion In a design for an impvuved land use syetem
 

Sources of Information: Review of the body of technical knowledge
 

Factors to Consider: Main criteria are given In the design
 
specifications (output of step 6); state of the art with
 
respect :o the various candidate technologies (both awroiorestry
 
and non-agroforestry)
 

Useful Tools: Cla qaticatior. and cx mples of agrotorestry JystemnA 
and practices from around tt world, lists and charatctcristiti of 
multipurpose trees and shrubs. their uses and ecological 
requirements. selection considerations, design concepts, era. 
(iCRAF, 1983)
 

Step 8. Technology Design
 

Output: General design fo: an ir .pruved land use system and 
specific designs for comqponent technologies 

Sources of Informitlon Creative synthesis of relevant information 
from all preceeding sreps; s'ipplementary Jetiign information 

f rom additIons sourctis, :aNneeded 

Factors to Con.ider:
 
Design specificationa (Step 6) 

- Candidate technologies (Step 1) 
- Function and location of components within the system. 

component !species. number and upatilal arrangement of 
compotonts, and management of component combinations 

- Overall pro,!ztviry. ,pt.taina!,tttty and adoptability nf 
the des ign 

Useful Tools: General design principles for agroforestr aystems. 
an iterative initial design altr'irthm, Vlant arrangcent 
considerations, notes on sheltr 'elt design. etc. (ICRAF. 1983); 
see alno doqiign matertalA I1 otep 71 . -! under 

Step 9. Desin avluation 

r
Output: E~xante evalutiton o the 4esign; Improverents 'n the 
d.sign suggested by the ovaltiation prt~cers 

Sources of Ir.formation: Reljvant information from all preceeding 
steps; farmers' proliminarl evaluation of the design proposals; 
the D&D teas's oun experience and Judgement 

Factors to Consider:
 
- Productivity
 
- Suatainabiltty
 

- Adoptability
 

Useful Tools: Deaign evaluation scoresheet, guidelines for ex ante
 
economic, ecological and social evaluation (ICRAF. 1983; Hoekstra.
 
1983; Etherlngton and Mathewq. 1981)
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FOLLOWUP PLAjNING STAE 

Step 10. Research Needs
 

Output: Identification of 
the type of research needed to develop and
test the component technologies and overall land 
use system designs

Sources of lnformation: Team review and aseessment of the following

factors
 

Factors to Consider:
 
-
 State of the technology art 
and the suitability of different
classes of 
technology (notional, preliminary, validated) for
diffUerL -yp~e 
 of reSedrch (on-station, on-farm)
 
-
 Whether the envisaged follovup 
to 
the D&D exercise is essentiilly


research-oriented or develpment/dissemination-oriented 
- Farmers' anz research/extension officers' attitudes toward


on-farm experimentation
 

- Riskiness of 
the proposed technologies
 
-
 Need for candidate technologies to be exposed to a wider or more
realistic set of environmental and farming system conditions
(than would be .vailable on research station)
 

Useful Tools: Suggeated criteria for Initial state of the art
,%valuation, notes on experimental approaches in agroforestry

(ICRAF, 1983); Huxley (in press)
 

Step 11. Topics RuirlnLFurther 
SEDAttention
 

Output: tdentificatlon of 
topics nezding further diAgnostic survey
or design thinking, particularly in rapid appraisal applications
where time constraints may have left gaps 
Ln the D&D outcome;
suggasted procedures for collection and processing of additional
information requiced 
to deepen the diagnosis and/or refine the design

Sources of Infozmation: 
Team review and assessment of DiD results
 
Factors to Consider:
 

- Requirements for additional Alagnostic information and analysis
-
 Requirements for -ore complete Infoxoaiti-n on candidate
 
technologies needed to 
refine the initial denin
- Requirements for in-depth economic, ecological and social
evaluation of 
the proposed design
 

Useful Tools: N/A
 

Step 12. Project It.iplementation Plan
 
Output: Guidelines for implementation of 
followup project activitieg.
at different levels of detail appropriate to different stages in
the project cycle: 1) 
a general outline of major project activities
(resparch and/or disseminatiun}° suggested by the DiD team; 2) a
more detailed project proposal suitable for subuission to potential
donors, prepared by a small pre-project working group; 3) detailed
project implementation plan. prepared by the project implementaticn
team; 4) revised mid-project working plans prepared by the
Implementation team from time to time. reflecting modificaticns in
technology 4esign suggested by experience in the field or 
from
 
on-station research
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Sources of Information: Results of previous D&D itpp; (1);

pre-project folluwup activities (2 & 3); 
the iterative D&D process
 
during the con-se of proje:ct imp!ementapion (4)
 

Factors to Consider:
 
-
 Topics needing further D&D attention (output af Step 11)
 
- Research needs (output of Step 10)
 
- Feedback from on-site trials 
(including farmors' evaluation and 

suggestiona) and on-station experiLiental work in the 
course 
of the project (sugge-ting aodLficationa and refinmcnts In 
the technologies and the plan of work) 

Useful Tools: Documentation of the previous ttepu; step-by--itep
worksheets contained in ICRAF (1983) 

2.2 SYNOPSIS OF THE FOUR STAGE PROCEDURE 

THE PREDIAGNOSTIC STAGE 

This stage commences with a description of relevant background conditions 
in the study area: the physical environment, economic and social 
conditions, and the functioning of the human ecosystem. the background

description provides an overall frame.'ork within which the anAly81! 
is
 
to take place and indi,.ates broad limits on 
the nature of contemplatible

developments (e.g. as conditioned by climatic 
zone or overall income
 
levels).
 

The next step is to identify the LrnJ uU.? t.;,nd withiu tha area.

A land use system consiats of a combination of a 4:,7d .o, a set :y the

physical enviionment, with a "trn,'JiYrmt 
 4Y1:C, with distinctive production 
objectives and resources.
 

The land use systems which result from 4uch combination of land 
resources with management units 
form the subject of agroforestry diagnosis.

Frequently, one or more dominant land 
use systems will be singled o.-t
 
as the focus for diagnosis and design. Where more th~an one land uvre 
 Systea
is identified for diagnosis, the steps which follow are 
conducted with
 
respect to each selected syscem.
 

The prediagnootlc stage Is , uded by J.?air.4c~: of I,'-. a: .,I..Zcmd uoa systems. Thli, covers the... :bjectives, prod-.ction activities, 
output and internal organization. As a basis for subsequent activities,
particular attention is given to identifying the output a:.A&ba t- geared
to meetitg the batic needs of the land users. The following needs are 
considered: 
 food, water. energy, shelter, raw material, cash, savings/

investment, and social needs. Food and water are self-explanatory. The 
most common energy need is for domeatic fuelwood. Raw materials refer, to 
needs for cottage anti local processing industries. Cash. for re,,n'
day-to-day expenditure, for
is distinguished from savingo/invest.tnt, 

infrequent expenditure on mpecial purposes. 
 Finally, there mty be forms 
of output required tn meet ceremonial or Rocial obligations which cannot 
always be translated into money terms. 

The prediagnostic stage establisheg the tagis for the steps whic-i
 
follow, by givi.t baic physical and socioeconomic information and
 
identifying and describing the land 
use system.q to be considered.
 

http:J.?air.4c
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THE DIAGNOSTIC STAGF 

Two steps, diagnostic survey and analysis, are closely linked. 
 Diagnosis
 
commences with iUrntf~caen.i. 

management units they 

At tte level of
 are initially ilentified an e}:t'ffj'Za in r.joutput aubaystcrna: for example, occasional food shortages, present or
anticipated fuelwood shortages, lack of materials for shelter or cottage

industry, inadequate or unreliable income, etc.


Parallel with these problems at 
the level of the "angeneut unit,
there may also be problems at the comnunit,i or ecosystem level, beyo4
che control of individual farmers, which also need to 
bu identified,
 
e.g. erosion gullies along the boundaries between far=.j or lack of

adequate marketing facilities 
for cash cropa.


Having identified problems in achieving the objecttver of the output
subsystems, the cauaue 
 of these problem are then ascertained. For
example, food shortages might be caused mainly by recurrent drought, by
decline in soil 
fertility through over-Intensive cultivation, through
inability of the 
farmera to obtain fertilizers, or any combination of 
causes.
Where cash 
income is dependent on 
sales of livestock, the causal chainmight involve overstocking and pasture degradction, seasonAl fuoddershortages or 
protein deficiency. Fuekwood shortage is moat frequently causedby over-exploitation, sometimes complete renmval, of 
indigenous treesb.
 

I--j 

-I 

- Il 

- - /I1met s
intevntnstei 

4- c.a 

ttnew* /
 

W.UM' 

ofapolm andientifypttal 
 o aprpit tehoola
 

FIRure 3. The u-se of causala diaeramminR to elucidate the etiolostyof a problem and identify potentials for appropriate technologies&: 
interventions in the system. 



The output shortfalls or other problems and the causes whnich undcr!ie 
them may be summarised in a auJ.z!: r-. Attention is then given to
 
potentials for remolO of ~ortrminto, and thus for improving output.

These potentials may include non-agroforeatry solutions (e.g. improve the
 
fertilizer supply system, or provide rural credit) 
as well as agrotorentry
 
techniques. An aurmoforeatroy inr-autent,'on is an apparent potential

for agroforestry techniques or systems 
 to remove output cottraints; for 
example, 
to ameliorate energy shortage by growing fuelwuod-prcducing
 
hedgerow trees, protein shortage for cattle by growing bruwbe-producing
 
trees, or low soil fertility through the soil-Improving v,.iectj of tree
 
Leaf litter. Figure 3 ohows the use of causal diagraming to el.icidate
 
the causal background to a problem and 
 to atjssit in identl:ting

appropriate interventiutnsi 
 (in this case the suggested intervention In 
'alley cropping').
 

Constraints to such productJun-Improvin¥ technologie8 are set by
considerations of nuutainability and adoptability. 
 Improved sustztinability,
 
or resource conservation, may be involved as an element 
 in the removal 
of constraints. However, turrher consideration needs to be given to 
ensure that the proposed agroforestry wolutions themselvea mcct sustainability 
requi rementj. 

Adoptability is given particuLar attention during diagnoiis. lhe
 
technological 
 level. kttitudes, capital resourceu and labotir availa'tIkty

of the farmers ,ire ex.-itned. togther wi the int tit tonall and 
 ,;o,-Lal 
framework within which thety opsttv (e.g. land ienitre nvot.'muu).

Economic conditions, 
 notably markets 41nd leve is ot Licoume expectau,:,, are
 
also critical. 11iis itage of the study leads to Lint it ion of tie
 
.jOI'trkiflte to .r~' 

"The discovery of potential for removal itt con itraints in the
 
existing pattern of production, or ot pot.ential-i for new productton
 
patterns which make better 
ove rall t:n of avil1able rrtiour,:e:i to mteet
 
the farmer's objectivelf, togetter with con:;idorationa ot iuut linabtlity

and adoptability, leads to the foramilation of J.'j,: ,v, ";:-F .1
 
a o' 1-i, I tr,'t ho : jj:,'a r;rj -ot; Pt J',, i n the is r it-. aIt consist of. ze 

a set of functional !ipecftictions for what the technology must accomplish

(e.g. 'relieve fodder protein shortage in the dry season'), together with 
conrtritnto on candidate technologies (e.g. 'itiade~Ujtre captal to purchase

feed concentrates'). Con.; idered 
withtn the context at an appropriate
development strategy far the qystem, the deqign ,specification. provide
 
the link between the proce.qs of dlagno.is and that of design.
 

miE DESI;N S rAi.E 

Starting from the de ign .ipecifications. the procedures of design co1ace 
with the process of '-hntcj', .z;u:\:o, . tlhis in based on the body o
 
available technical knowl.!dge, '-om research stations cr f.irming experi,,nce.
In the future it should become postble to an Increaning degree o 
draw upon experience from .groforest'v project. in comparableicetttnjs.

This leads to the pro'esa of Lgrehnci'og 2%i~jn per as. in which 
selected elements of agroforestry technology are combined in a deqign

for an Improved land tise system. 1;ombining agroforestry technIque, With 
the existing farming practices may lead to constraints and require
modifications In the design as a whole, e.g. as arising from labour ;,aks. 

Merging with the Iestgn process comes ,:.:' ,.: : ':. nthis 
process, the propo!red design it reviewed with respect to the t.ree criteria 
of productivity, sustainability and ,idoptahilitv using various techniques 
of economic, ecological and social evaluation. The agroforestry proposals 

http:dlagno.is
http:proce.qs
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are also compared with non-agroforestry solutions to 
the diagnosed

problems. 
 Since the evaluation may suggest modifications in the design,
in practice there may be an alturnatlon between the two processes

leading to a progreasively more refined design.
 

THE FOLLOWUP PLANNING SrACE 

In the present state of knowledge it is unlikely that =3ny of the
 
proposed agroforeatry technologies will be 
ready fur widesipread

implementation. 
 In most cases they will need to 
be developed and
tested through a research programme tailored to the speciticationa of theresearch neadI assessment. This is based on an Assesement of gaps in
 
Fresent knowledge with respect 
to the technologies identified i:ntl.e
design stage. Research to fill in these gaps may inc!,ude ':-s:,iresearch, conducted under controlled conditions (usually it field stations),
and on-a8te rvuaroh, conducted on farms or under other natural
 
conditions at sites within the study area.
 

On-site research is designed to allow monitoring of =ocal attributes
of the candidate technologies, such as 
ease of adoption, labour problems,

management difficulties, etc., along with technical els.eats, t '-site
research, particularly Itfconducted on 
farms, will u:uolly involve

testing of 'best bet' technical packagea, and ,ihould not normally Involveelements of high risk. one o the unique aspects of on-site reseatzh

I the possibility of obtaining valuable 
feedb.:ck in the for= ofspontaneous modifications of the design made by farmers to adapt It better
 
to local farming conditions. On-station research designvd
in =ore-or-lesnaccording to the normal principles of agricultural and forestry re.Iearch, 
e.g. with replication, deliberate exceeding it 
limita of plant spacing,etc., in order to determine boundary values and desJign curveg. The types
of layouts involved in on-qtation research may 
 bear little r,to':', lin:e Luthe designs for 'technology packages' on fields.tested farmers'
Although plant inresearchi agroforestry may involve departures trom
standard designs developod tor agronomtc or for,'t..r'i experiment,, t':,
main departure from 'conventional' on-station research is that the
specifications arising from the diagnostic process are 
used to limit

and direct the technological range and ficus of the 
raesrch undertaken. 

This will complete the technical aspecto of the D&D exercitse, but
before the exercise can be concluded two further aspects of foll-avnip
planning need to be addressed: identification of :.piJc i f,:.
DLID .tt.entzon, and development of a for" :'t'.;o; .f'irn ,. d3.:.",
In rapid appraisal type applications of the methodology, the design

result will normally be regarded as 
preliminary and provisional, pending

more detailed elaboration and refinement. in a 'pre-project follovup'
exercise, when a smaller working group will have ample time to develop
tIe ideas initiated by the full multIdisciplinarY D&D field ream. L ikewisewith any unresolved diagnostic issues which the D&D team may not have had
time to cover in what it considers sufficient detail for 
final project

planning. Requirement. for further diagnogtic and design work to be
carried out during the foilo up phase (including more in-depth ex anteevaluation and redesign work) should be secif ied by the D&D team bofore 
It adjourns.


The D&D field team in rapid appral.qal type applicationq wI l al-to notbe likely to develop a final, fully detailed project tplemenration

plan, not only because of time limitations, but ilqo tecalise cri:talfinancial and other sdralnistrative dccisions not been-wv have :.iken. 
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What the team should aim for, rather, is to produce an outline of its
 
recommendations, specifying likely manpower, land and other resource 
requirements to carry ct the envisaged reoearch, and rivin:ita 
suggestions on how to set up internal feedbick mechanisms, project 
review procedures, utc. Even though thetnt: rconenJait tLoi My be 
modified, as a result of the wider range ot tvechnical and adnitcative 
consultations that may occur in the poart--D.& exercise period, an 
effort should be made to hive project plannecs the bentefit of the 
perspective developed by the full multidiaciplinary team. 

If, rather than a rapid appraisal type exercise, a straight-forward 
extended application of tht D ID procedure- hao been undertake., the 
above mentioned ltmiLtlons will not apply. 

Before concluding thij ac-count of the Diagnoatic and De.irgn 
methodology, it may oe useful to dhow an example of the type of retult 
Lhat may be obtained. Table I on the next page .ives s site 5u.-Ul.ry ot 
D&D indications from an application Untertaken at an I2R-AF res,.ar,1h itte 
in Kenya. While it by no means exhausts the full spectruz of DSD 
results and followup activities undertaken at the site. this tabular 
summary may nerve to give an impression of the type of perspective which 
the methodology can be used to create.
 

http:5u.-Ul.ry
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3.CONCLUSION
 
The process of diagnoai 
 and deign in
when the rapid appraidal tvan packd up 

Ltz' wider aease doe4 not erd
and e hoc. A t.lly operationa1
plan of action based on thc 
use 
of b~D procedures is expcted to
first to 
the production of lad,

modif'y research resuk.tthe caa,11date techinologiva tnj, whtch will validate.'Curldly, orrQ the ls alo
of duccesaful 
'c.hiologiri 
 throughout 
tl.e recomern
local exteaulon qervlce.. dLt)n do..tin byin the cour-, of
will be genera3ted conernin, the 

tlm&. further experteuce
ot',nur .­niatond ofagroforestry prototypeki,re.under tield cornditonr.
cycled Min lnfor.4tlonback into c~n b.the dtagnoutic and detlgrn procems;an "huh le4ding. byIterative d'-scovery pro,:edure. to etzcce1sive gains
to La knowledge Az4
the development of genuinely productive, suatalnable and adoptable
agroforeatry syutems.
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AIP'VNDIX A-6 

NOTE ON TILE ICRAF BASIC NEEDS APPROACH*a
 

As the concept of 
"basic needs" has been developed and applied in differevWays in o[4¢ conrexrs, it Ls important to specify clearly what 
ismeant by this approach 
as devloped for iagofurescry purposes by ICRAF.

The basic points are as follows:
 

1. In 
analyzing land mazlagement systems, 
we have identified
household management theunit as a prime focus of D&D attention because this ifwhere most theof latid man4gement decisions are made. 

2. In our approach to the mudeling of household land managementsystems. we define the Subsystcms Ln terms of ouJtputs. In other words,the output subayam is defined as the set of all activities, resources
and other landuse factors which 
are involved in generating an output
which satisfies one 
of the major production or 
land mAnagement
 
oLdctives of 
the household.
 

3. 
 In deciding specifically what output categories 
to consider in
.etining the 
major subsystems, 
it is inpo~rtant to satisfy two
 
requiremient : 

a) general applicability, and
 
b) adequate reprascntAtion of 
the characteristics of local 
land
 

Ufa systemi
 

4. 
 To satisfy both requirements and also facilitate subsequentto

linkage with categories of agroforestry potentials, 
a basic needs
approach is indicated. The production outputs which may be considered
basic to 
the economic wellbeing of people everywhere are:
 

- food
 
- water
 
- energy
 
- shelter 
- riw materials 
for local industries
 
- cash
 
- savings/investment
 
-
 social production 

* t i~ e y .~l :t r.. 



5. The ass-uptio:13 
wsich u'ierlie this approach are
a) that the needs L" th' 
above 

b) 

list Are biejc and u'niveal. and
that local 
and recr.l lan"I 
us' systems 
are in large part
orCAni~d so 
oa to Uatisfy thev, 
bsi needs.
 
6. It is importa,t to ":nh)je that, 
in eapou3inS this approach.
the aim is to 
ii,;ure aotilictic 
, of baiic needa
development effurts but not to restrict
to only 
 linjnr,
satistat;.i.n of
Rural development needt f'1o0rd, these needs.
 

not cei!ings.
this approach is One implication of
that, 
cace subsisrer-:r ne4Lds
the emphasis shifts are adequately 
satisfled.
to improvements 
in the cash or *avings/invst:ent

subsystems.
 

7. To further clarify this point, 
in referrin:? 
to "basic' needs we
mean basic ty]pa 
of needs, rather than bAsir Loa
satisfaction. 
 of nted
For 
example, a particular household may be veil above
the subsistence 
level 
in its production of cash but. because of
drought or deforestation 

food and 

may havv aerioue problema
fuel requirements. in meeting its
Cah income, 
vt.±ch is normally taken asthe prime indicator of econonaic vellbeing, ii not alvAy2 reaily
convertabla into 
a form whicth satisfies
one definition of "famzin" 
the other basic needs 
(e.g.
is that there is 
no food to
have the money). For buy. even if you
this simple reason,


the it is necesnary to consider
performnce of each basic output subsysten separately.
 
8. Having identified the 
subsystems 
in which the
having traced problems
the exist. and
symptoms and antecedent causal fantors, analytical aids
are 
then used to model problem etiology and
potentials (see Appendix B-7). 

identify agroforeatry
 
question is: re 

For each sut5ystem the general
there anyth.ng tMat tavo cn 
o to ' 'Vv4Oi.wperformance of thits eubayatfrm I
 

A partial list of thA 
general 
types of answers uhich are 
possible is
given below. 

POTENTIAL CONTaBUTrIoN OF MrF.S TO BASIC :"DS SUBSYSTEFc 

Food Subsystem
 

a) Hmxwa food from tree: fruits. nuts. 
ceareal substitutes) at lov
input levels on land
msrginaIl 


b) Uwtok 
 fjoi, from tr,'es 
(one step down tae 
trophic chiain) 

c) Fertitaer from trees 
trom improving the nutritional 
status of
food and feed crops 
(through the cuittn of atmospheric nitrogen
 

http:anyth.ng


to 
the soil system by leguminous Crees,

access 	 through irovemen!to a great.er 	 ofvoluaw of 
 soil nutrients by the nutrient
recycling action of appropriate 
trees
aaibiLr y of and also by the iaproedsoil nutrients which often accompanies the
CEC levels associated with the higher organic matter 

higher
 
improved physical 	 levels and
structure 
of tropical soils 
under the iufluonc
of appropriate 
tree canopies)
 

d) 
 o2i Cenzermvation effected by trees 

systems has a 

in agroforestry incercropping

mee4r
easurable long 
term benefit
production of 	 on the
food crops 
from the protected fields

a) MioiO-clite amoZ1orti on associated with properly spaced
(e.g. 	the "shelterbelt effect") can also 
trees
 

have a direct impact
food crop production (e.g. 	 on

301 increas.e 
in 
Rui=in wheat yields
atcributable 
to shelterbelts)
 

Water Sybsys 
em
 
a) Regul on of water dalivry for h uan consumption. household use,
watering of 
Livestock, etc., 
through reduction of runoff and
improvement of 
interception and 
storage in 
infiltration galleries
(various watershed m-nagemenr practices involving trees)
b) In povaum nt of soil m ratenti,. by rainfed cropping system=and pastures 
(soil 
structure and mticroclir-tic 
effects of 
trees)
c) Peotacion of irrga ion works by hedgerove of trees
 

d) Pr~eto/vuto of .-ow'nstaej.m f700d damagmanagement 	 by various wacerxh,4uses of 
trees
 
a) Irnproved dr-'inagd from waterlogged or saline soils by phreatophytic
 

trees
 
f) 
 Increaad bomaea astorae of water for animal consumption
and fodder trfe-' (higher 	 in forsr*water content of feeds irodry season)


nE Subs 
 .me_
 

a) oodfuala 

i) firewood
 
ii) charcoal
 

b) Afthvo! (wood alcohol) 
C) kvwoZ (from ferMentAtion of high carbohydrate fruit,

Prosopia pods) 
e.g. 

d) Pmdcor eq trom. charcCal 
e) Latex and other combitstible saps 
and resins
 
f) Other fuels 
and 
energy technologies 
under the general heading of
biomuas
 
g) Augmentation of i. wr by jet 
stream effects of 
appropriate


tree arrangements
 

http:great.er


Shelter Sub:2jstem 

a) Thtding fttrr-j f(,, ho!7inSb) 571da trO.a for humans and livestock (and even some haliophobic 
crops)
 

c) WinOijraa around settlements, fields anid pastures 

d) Living fences 

Raw Materials Subsys tem 

a) ,vod for a vtriety of craft uses 
b) .'ber for veavi.7 indus cries
 
c) Ingi-ddierpts 
 for riin'al prwpax.atitjit, 
d) Stc.
 

Cash Subsystem
 

a) Dirvoa cacuh benefit.-s from sale theof above listed products
b) ndizvq ca h b,!nfitv of non-true crop productivity ioovernt 

efected by treds 

costs) (e.g. higher profits from savingit in fortiljz,. 

Savings/Investrmnt Sub sym.
 

a) Additio~n o.~f ax 
 enterpl-ios onone (e.&. grouing farms now lackingof tiigh value timber trees for futureeducational expense., tlc.) 
b) rmrvanwnt of eiarti~i savitgeis/i~of tree rolev m eUfteZ7Wisaeb,G.6. kloldur trees in systems where ij.semoc%, playthe role of "savingv o.a the hoof") 

Social Production Subsystem
 

a) Pr uot( ,n of"qva i,, ?,,* kind for social exchainge purposesfruits, more live (e.2.tok for ceremonial occaiions or' mu .-riat 
needs., etc.) 

b) Irenarv od eah for 5oriil purposes (e.g.contributions, ;Axes, gifts, etc.) by awans 
political 

of various productiv.or service role, of 
tre.
 



(excerpted from)
 

APPENDIX A-7
 

WATERSHE D/ECOSYSTFXS ANALYSES 

DESCRIPTION AND ANALYSIS OF THE HLrMA.% ECOSYSTEM FOR D&D APPLICATIONS 

Whether the project is airnd at a particular fariin 3 system, or at a

whole ecosystetu, the general procedure is 
the aaiac. The difference will
 
be one of detail and emphasis. The basic taska ure:
 

1. Definition of boundaries
 
2. Stttification (sub-divicion of 
the ecosystr and to
 

of its components)
 
3. Description of 
system structure and function
 
4. Ilenr~ficaticjn of problems and potentials and their 

distribution. 
S. 
Elaboration of design specifications tor solving

problems and realizing potentialo !for the ecosystem
in general, or by sub-units in projects with an 
ecosystem focus).
 

Any one or all of these procedures may be used to complete Steps 5.3 and13. Parts 1, 2 and 3 (above) Are particutarly applicable to Step
and parts 3 and 4 are most important 

-.3. 
for Step 13. Part 5 is intended 

an a supplement for Step 14, 
to add ecosystem-scale criteria to 
land use 
tystem critoria for rchiiology design. Guidelines are provieed below

for each task and may be supplemented by inforwstion and guidelines frc 
appendices A-7.l, B-1, B-2. 5-6 and B-9.
 

1. Define the luan Ecoiviterm 

The boundaries of the hum.in ecosystem "ay be defined by various
 
criteria. 
 For the sake of convenience 
in mapping and analysis

the suggested boundary is the watershed (drainage divide) that 
most closely approximates the socioeconomic envirannant identified
 
in Step 5.2. See Appendix A-7.1 for further details 
on watershed
 
definition and/or description.
 

This first option may not be appropriate for 
some cases, particularly

in areas where topography ,and drainage conditions make watershed 
boundaries les significant. The most obvious dltorOtivos are
the land unit(s) or land system(s) identificd in Step 5.L or the
corresponding sucioeconomic environment unit 
(Step 5.2). The
 
latter may be political or administrative boundaries, or the &rot,served by a given market. The choice will depend on which boundary
is more inclusive and/or dietinct, A!;well 4% on the emphasis of the 
project. 

Yet inother alternative tor ecogystrem boundaries could be 4 finite
 
expanse of a vegetation type 
 (such aq forest or savanna) or a land 
use type (such as a contiguous area of pastoralist lands within alarger savanna, or a large logged area within a much larger forest). 



Once defined,provide a sketch or map of 
the ecosystem
 
boundaries.
 

2. Sub-divide the Human Ecosystem into Functional/Str.jctural 
Sub-units
 

This cecommended cption may be used for pre-diagnostic Step 5.3 or
diagnostic Steps 13. 
 Review the informatior, on land 
units, landuse 
types and populatiorn groups identified in Steps 3.1, 
3.2. 5.1
and 5.2, 	 then answer the following questLoas: 

Is there 	an identifiable spatial organisation of 
the groups identified

in Step. 	 5.2. 

Are they 	sscciated as groups, or as functional combinations of
groups, weith any particular land unit(s)? 

Is there 	a characteristic sttlemnht pa.tern for the area 
as a whole
by sub-area or by group?
 

Is the population clustere,". dispersed, concentrated .none place

or along a river or road?
 

Are activities Associated vith reeting each basic ncd (for the house­holds in the ecoaystem) relegated to 
a particular grcup and/or area?
 

Based on 	 thi responses to these questions and genertl knowledgeabout the ecosystem -ndir study, consider the 
folloving suggested
criteria for ecoqysterm stratificatio:
 

Land use 
- type of product
 
- degre'e of comercialization
 
- intensity of 
use
 
- level of technology 
- land cover
 

Land tenure
 
- type of ownership/cerms of occupancy
 
- size of holdings 

Group Function/occupation
 
example: fArn ts
 

artesann 
merrchancs
 
wage laborers/farm workers
 

Ethnic group 
example: 	indisgeou fN"mere
 

recently-.vetcled paitoralists
 

Land Units
 
example: hillslop¢r
 

valley 

ridge 

Choose from thnre examples or 
from other pertinent criteria to
 



Atratify ecosys tem. Whenever possible trysocioeconomic and bio-physical criteria to 

to combine
 

grouping. arrive at 
the final
The major criteria. for example may be
Secondary criteria include both 
 land use while
land units and population type
or Population density.
 
Three examples are provided to
In the first case 

illustrate stratification of ecosyatel.,
the ecoayste 
a 
defined by watershed boundaries,
and it ja Sub-divided geographically (see Fig,, z) into four
defined by a combinition of land units. 
 areas
 as 	 1&11d
follows:	 Use. and population,
 

1. 
town in river valley, densely populated by landless
laborers and merchants.
 
2. large cash crop farms 
or broad terrices and lotills,
sparsely populated by land Owners and permanent 
employees.

3. 	small farms with subsistence and cash cropi 
on foothills.
populated by small landowning household,.
 
4. forest 
and shifting cultivation plots on
sparsely populated by landless farmers. 

steep slopes,
 

In the second example the ecosystem is defined by
undulating to flat topography in a broad plain). 
an administrative unit
land use types which are It is subdivided by
functionally associated and occur in


pattern on 
the landscape (net Figure 2). 	 a repotstivl
The sub-divisions 
are:
 
1. densely populated tovi: 
2. cash crop estate#;

3. small 
farmn and ;razing land populjate mostly by
households that depend on employment in the estate*;
4. forest 
 and
areas held by the estate owners and used for fireuood.
timber and food collection
 

In both cases there is 
a pronounced spatial organisation of

and production activities. 	 land 
use
In the first case the pattern !s unique

within the ecosystem and is formed by 4 Contiguous
case the pattern occarv 	 areas. In th4qon a sMAlier 	 secondthe ecosystem. 	 SC4!e and isThe sUb-dtvisions in 

repeated throughout
the lattor cdas
by 	 are defined =or*
land use than by location.
 

In 
an ecosystem where there are marked contrasts between ethnic groups,
particularly when these 
transcend differancen in land use

may be the major criterion for 
 tratification. -vi- oa. thisarea where recently settled 	 An example would be anforme'r pastoralistnreside in adjacent 	 and traditionallands of simlar characterixtics 	 fArMsr8 
commercialized food crop production and 

and both engage in se.i­cattle raising.
Ths tratificat on by ethn"t- groupreasons: the differonce wolld be wirranted for severaldifferential in hcv they perform theimpact 	 activities, their
o 
tile bioplyilical 
resource
socioeconomic organisation, 	 baqe, 
the distinctive
the
basic needs, and the 

variation in requirement
potential 	 s to fulfill
for complemenrAry
tion of resources 	 vs. competitive utilixa­nd produzction of goods and services.
 



~(steep slopes)
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Stratificntion by Functional Criteria 



Guidelines for 
Completing Input-Output Checklist 
for Evaluation of
 
Human Ecosystem Structure and Function
 

The checklist (see next page) can be completed by answering two questiona

and coding the answers.
 

1. Do the households in this group or area 
import(-) export(+) or sustain

themselves (U) with respect to the goods required to fulfill the basic

needs or to supply the resources in the list across 
the top? In

additioa to noting import, export And self raintenance, is there adeficit (x) or a surplus (6) with respect to 
the categories listed!
 
It is possible, for example, 
to import fuel and still
to have a
deficit. The code fuel
for fur such an 
area would be -x for import
and deficit. (See the checklist and the completed sample which 
follows).
 

2. What are the sources of imports and the destinations of exports?
Each area or group within the ecosystem has a number assigned, inclujitig
the groups and area outside the ecosystem which are assigned thi?
last number. The c-asea where export(*) or import (-) arelisted should alo include the n.mber of the destination or zojrrc 
areas. For example the food in area I is imported from withiq "-heecosystem (J) Po the food c firde area 1 is -1, indicating that it Isimported from area I in the ecosytem with no notable deficits or

surplus in area 
1. See legend on sample cocmpleted checklist.
 

The completed form can be used to diaw a system diagram (Apperdix B-8)or it can serve, as i4, ti) tdentdfy the pathways of crergy, material.
cash and services between the 
subdivisior7 of 
the hunan ecosystem.

An extension of this -tep. tentative identtfication of problems andpotentials, eastlv follows 
from this input-output checklist. *f iktts can be viewed ai symptoms of problems and surplus as IndIcators of
potential. The incidence of either one can be notrd, by subdiv& onand by need/resources type. For example, in the sample checklist
valley farms/water deficit; hillslopt farms/labor surplus; town/cash

deficit; valley farms/cash surplus. 
These subdivisions and topics

can be singled out for 
closer attention during the diagnostic phAse. 



!flput-otitput Chockltgt for Ev&luatlOn of Huua,2 9cosystem
Structure end function.
 

Cr.ou or Areal 
 SOlected Bsc 
 Nowds/Ltesources
 

C
 

CrOuP srvA name should be pisc*d here; 
let[tPrl rla'o*d for rximple only. 

SAsign A1nUmbcr 
Zo each qr..up for ..'dint- ilt:.,sca con chiecklist. 

** rhO last c-*tcrZOtY Iq JtV,.a0 rys1rrd for 41i :he gru-.ps or %g&cNtJid&. Of the ecosystemn undot cveeain 

For an 
example of zomlptte for%toe next pigs.
 



4. Identification of ProblenstPutentials arid 
Y'heir Distribution
 

Problems and potentials at the e,:onystem level can be identified,

described and located by following the sequence 
listed bWow:
 

1. List the 
symptoms of problems (or potentials) for the ecosystem
is a whole and (optional) for the sub-units defined previously
by stratification of system. The aggregation of problems by

ecosystem unitsl 
and sub-units is an analytical step that does
 
not necessarily imply new 
information needs. 
 7h. general

guidelines 
for problem identification at 
the pre-diagnostic

arid diagnostic phase should i.jffice 
for info'cmAtion gathering.

Determination ot 
probleas and potentials at the pre-diagnostic

phase can take the structural/functional analyses, part 
I. of

thi.s appen,_x and Appendix A-2 as 
points of departure for problem

definition. Identification of ecosystem problems 
and potentials

through diagnostic interviews 
and field observations should
 
follow the guidelines in Appendices B-1, 
B-2, B-6, 5-7 and A-7
 
(part 1).
 

2. Identify the apparent caies of 
the problems or unrealized
 
potentials listied above. Causal 
or futctional diagraMaS may be

used, along with thc 
functional ecosysten description and the

input - output check tLt, to trace each problem to itu sour,.u(s).
The latter exercise t!sctpecially useful it causesthe are not 
very obvious or if they are multiple. 

3. Locate ca11?Vs by aouret, area and/or 6y e:osystem sub-units. Indicate
whether each major problca/potential (in the whole ecosystezz and
in each subdivi li(,n) ha its gource outs ide the ecosystem, within
the ecosystem t j a whole, or within a specific iub-uni!(4). To 
determine the !ource(t;) consider the questions which, follow.
 

Does the problem (or pottntial) have , definable cAuse 
atcributable
 
to a particular source in-tide or outside of 
the ecosyitem? If
 
so, list the sub-unit and 
 pectfy th activities or larus uses
 
involved.
 

If not,. is th problem kor pWCtntial) based on an overall
 
condition of 'he .ecosystrem (natural 
or othervite)? If it is 
based on -itch A conditon, is that condition changeable? (likv
current land I!;to) or i-1 it an nahetent i:haractaristic of the 
ecosystem (like ratinfail)? If changeable, how readily could 'L
 
changed? 

4. (pti on) 
Trans ler and code the infornat ion from the 3 previous stepo ontothe problem/potont i.al :heck li!t for ecOsyrter" . It is helpful 1ocomplete Iht.'cklitl; for rctural/fancti.il descripriondo ani
input-otput .lrLIlv:i. priot 
to this step. A blank checklist
with ina rnction, * id i sample rompleted ftr-,% are provided
for ident iyitno proh lenvs/jotential bys sb-xinitd .aftected and by 
l1tou rn' s, 

http:rctural/fancti.il
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APPENDIX 8-2
 

DESIGNaINTERVIEW GUIDELINES FOR ACROFORES'TRY DIAG O)[S AND 

Farming systems Research and Extcns.0iot programs and frming syste.

rapid appraisal methodologies have beei developed and tested undtr
 
diverse conditions within recent 
 yearb. The widespread appli.catioul
 
of an integrated farming systems approach ha% fostered the tehtin4
 
and 	 refinemrenr of several rapid appraisal techniques (Cramb.-rs, 19t1.)

including the "soaneo" of llildeband for FSR/E programs (Htildebrand,

1981), the cropping ayatems. approach%da. .t 
 - t.. 
1981) and the step-wiie seribi ot intorviewzi and surveys uutd by
 
Collinson (19131) in oiu.t-~
East~ Atri.-a. f the~ie methodo logics
and tht! related interview Lech&ique-i are i~s,o revi~-wed in .2aV:-cJU­
on Farming Syr;tems Research by Sharrer J! . (19,32). A useful 
discussion of the art of the infor-.ai diagnoitic survey is containK' 
in Rhoadea (19fi2). Ai such, girnc':a1 farming iystems applications of
 
diagnostic methods 
 have bee.n dircu red and desoribed in the literatur
 
and need not be treated here.
 

Trc the extent that grjfor-,tr! ;y.'aa LMD .liffera from the uual
 
farming systema approach it requires seo-
 &,ditionat Sui.Ieli,,s, 5u::
 
on content and methods of interview. e major objectives of .groK,
 
technology developmnt are:
 

1. 	to restet basic needs of client piput tiona 

2. 	 to improve the rusailiability f rcyctiti systetns 

3. 	 to further improve quality or quairit",,ot produ.-tiou where poiaib.
 
once the first two conditions are i..ttsfied.
 

"lhee 	 first objective usually refers to 0h, bai- needs of the farm
 
household: 
 f'loe], water, fuel, 4helter, ca, arid raw wsateriai. !. 
cottage irdustry (See Appendix A-5). This emphasis trittoduces a 
sliding spatial scale to the analysis iand the interviews) rangini

from the intr.-household level (distribution 
of labour. respoaabi.iit s.

and benefits relative 
to each need) to the e-osystcm Level (Jistrib.itt Y1L 
u.ie, and manage.-ient of oft-farm water, fuel. related land resour *%,
labour and %ocio--<:onomic and physicail infrastructare). 

Tire 	 .econd obj,,ctive, by definition. extend& the tiaw scale of the 
diagnosis. To judr ,tvnrm stistain.abilit¢ knder existing tachnolog.,',
and proposed alrernativi. we require aoin4knowledge of ,ast eondit',-r., 
,Is well I- trerzid in product ion are4ind 0, 1tte of the 	resourk- h­,ir: thi!:bariq we :ar dereraine likly trend. tor th future. -. 

agroforeqtry deal'q with cohtnatri1n. of log-lived trees and 	 shrubs,
together with anrisal crop and an,asl prciu,'tion, .41o reinforees tho 
need for a ongi-r tita trar, than th.at normally applied ,o farming 
y tem analy e.q.
 

Contributed by D. Rocheleau 
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Historical accounts of land uge, production, household conditions and 
ecosystem condition become ituportant tools both for diagnosis of
 
sustainability and production conitraints and for feasibility evaluation
 
of proposed solutions. Imagining the 
future4 - possible. with 'he 
farmers' help, becomes important for judging technologies that require

present investments for relatively long tertm returns. 
 Sustainab li:y
considerations may also 
require topical emphases on soil, water,

and/or labour depending on which resource iA, or 's likely to become,
 
limiting. In many cases agroforestry technologiv; ere intended As

methods for maintenance or rehabilitation of soil an.J 
water reusources
 
in fragile and/or degraded ecosyatems.
 

The third objective, improved production, does not differ subai.ita.1)

from the usual focus of farming systemS analysS and surveys. Aa such
 
it requires no ,pecial guidelines beyond those 
 already referred to ia
 
the literature.
 

Interview guidelinea are presented for determining inrfa-household
 
perceptions of problems and potentiaLA with 
 respect to basic needs, 
for determining historical 
trends and explo-ing futures possibal At

the farm and ecosygtema ncale3, for 
describing the interaction between
 
the farming system avd the large.r ecosystem (includin3 the commntity),

and for diagnostic i,,t, riiew!I in, -oil and water con.ser'dation or watershed 
management projectq.
 

i. GENERAL INTRVIEW GUIDFL:INES 

Intra-houehold distrihution, of labour and intetrest.i re: baair needs. 

Problem diagnosis can eaaily be hissed by speaking escluB vely to adult
 
males and/or heads ot ho-tqehold. For exarmple tn many srea, * al hagh
 
men are recognizv., ut t'lm. tim"agers 
 and h,*.ds of !,ous*ho ld, they spec istzI 
mainly in -aslh and ftod pJ.Cductiola. It is ALSo necessary to consider
the role of womon as .maiger; of water. fuel. ailk. foo'l supplies.
 
cottage industries and small anitail production. Children arc often
 
employed in iuch t.aik. 
 a1 well. usially under -antcrnal supervs.)[t. 

erly on in the interview (perhaps jult after a brief overview of the
farm'j layout .nd the land us,- historv) the tean should determine wto
 
is respon.ible for c4ollecting, producing. put 'hosit, 
 and/or ma:,agtni.
each of the end-products idenci ied AS btc hoisehoif needs. BA'3,r . 

on the anwer, part or all of the ti-,tm =v wish to question the tarar'a 
wife or hunband, some of the chi ldren. a pr-:at or ocher n-mbers of
 
farm household. It is otfrn helpful to let 
 one or two treAm mmbers %pltt
off and converse with other persons vhi'e the group stays with ch., mrain 
farm (or unit) manager. 

These paral lel interviews contribtre two typ*c of ittor-.atio. 
First, the concern. and opinion- of each stib-.nUna .'or pArticipant -hou' 
the activitie5 and needs of gre.terst import to ,he,; avn,! econdly,
verification of data obtained from .1thvL informants. tfftrices betwe n 
responses to certain coemmoi questions asked of all informan.ts 
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(land! L9t C at Eci, " t"Y"1.i trttii ir' ei'Vg.i-ntal conditionf, 
a d ut ili ti& of ia.Ou t On a od ui t-±Jr m , t-c . ) caj be. vt rif L ed in thisRAWhu, as noII an by cowparjn3 resgmuc W"w . b ihouseholds.M1tirro type of 

tar farma 
informatio 
 A~ a2re uniquelyprovinc the!t of iu -',, ~if K, jULC A. itrv . wi andJ &;~i4 We priorir7'

4J~o in thC if. CrVLLv. 
in termso At Li.,~~ 

For Ac~ suplemerar ;~laevc 

th,, 

'CUAMe t.~ .*.~~vary little Mtrc to 6C ~Jam[ist maj quvit1i[!s iu[leice 
 fortaarh
neetdsgia Ar. ondix U-1, bmisk
Me Aj: ditfereac"

needs~ dia. se at~ Aa WOr 
ON! be in Orrwgeof~ basicnd. in .dL for diffclOlinai £isi. Fitz CNxzPleone might wailk to te v'1 r i'ar or j.Iterh;ul (if r'.xarby) with thfarmew.'s wife' to diqcj d pIu - Evwstr zu:p,!y (qwaity, quantiytrxJisporL) or tha iIt.rview 

food 
'hr i..kn place Wrside IEV C0041.ngis L ir1 g prepared, or wileW4 jin A zi lling area nearabout the house. Coartretionothr rpl.t,& -onvern of the wome~n such aijchild-r-earing mayto identitic;,tjon leal'of nutr-ttiot or health problems, ,household fu&! 3horrage ortah~ rho'i. ir'±orn"" ma.y beto tour othopa:A WWiIre or requestedj

En- fir prW ~ s w~ith the .iit Z2_=,!(help Qe C11ity jVr, if it willEP MAd 
 byv cai ;ert <c in anothter partfarmi holdii cr -a - it Anc 
of !4c 

(eo cvtra~ industryte~am rN:MZ'r.. %ly* tune or iuore 
r.-a or i *, for excyiile .!ere is 

AM 4, . Athnrin or raiicotj~n ;imcfor r.ig ro Y,Ar-W 
t 

It should QL Op 
in A& r 
 CU L:l xent 
th tein slils '2of the inrvrir for pairtLiz- t po rtirerxview.dkjiusiio will hefor the requijredteami to %,t-
 . r u oadco~plew~ thv' diagnroiti.only onoe prnn nv! If
ip v r 
 i'j, Jui to lo-igtici cu! tu1AL o t
tfl1cnn WWIlt * Aen no -

r
 
*.t u-r ah; N- Wo-cd towar:d :n. -V
about th.' ncorn ii wok' of cu,- p'upte within th~caQ0 hoUaleh11the extet'i P*AW Lit. vc.r ihoni! paie quesciot thtit &t
 

wit rip-t :&of- - h, : nd; oirgr.
and-dervar q-- r:~W3 

For examg'N nine­wih rj cot to NOdpotetdl~ial prc- -i 
id watecr collection can indictateia 1:u or i 1iO- lt hw hin houoeZolO.ind tcatori prow.- W;e re Lichi;
pc AN n ;~r..-o furh-drhncid iUcr'c j'ii of' to 

to a: Wct the necon­
ira~ r 
 tohttlpect to such actvitrei..atit! iroblI.'. ies ancd1, in, ho 
 Y-ny
.i~r prerec-,hIl to xpe.:k to two orAr'ew"Orn 
 Noi~l
i i- h na-. ttvi *t~.ijhj tias and l abour are divided. 

Thn rapid a;'-raiA. tis o :ti 
 for the lii nowc~ proca's, itirlfdon not nezi *~ a rily, Ii-' I Q t0- rc1' fe

lrctirvirw h-

t r r di r in ~,!- .v'. AP
I C i -I -,! .A'~. m.2otfc, .ntrv "I" v~he.oa.- ih-ci a dvi-i xryicondue tQ- vi A cc- ­ .
 1"I -nfr. 

The.. back tId f, inai y :ci (i (. v.til .nr, he' rte.q a: theWr~trvievl r!cc- WE-.. Ai it-cdocr*tl. 
 it Q ietrt of he'-:nt
thei teama 'i a0 ' taur 
-h 0 rirl:,j -bout MOWh,' lengrb of re-i !cn-~'the vicinity a-! in on in nzo-c 40djcc C'iI '; " So Wim~ Syj.., . 

and it ti rzwd; cra ;'rroU~!AL11gi Fcrthcc prue-t ing shauld bi' di rted 
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toward: land use/far" man.,gment changestrends in yields 
and the rea. ons for them;and pricus of farm products, treoJn in azuntpreces of arv,!purchased production ioputs and purchased householdpas: problems experienced goods;by the Lrm household. the responbesand the eventual to themoutcome.; differentia, impact of past ecoromicnatural stresses or on various land 
u~e types And on
various fulfilznitbasic needs at th0 household cvel. Other 

af the 
may arise specific questionsbassed on the resporises of the interviewee. Discuasioncurrent situation of the.Ay be guided somtwhat by thi know!edge otuse history, but the landthe general approach would
nortally follc:W the duidtliuesused for farming gystrms inte:rviews about present cotlitions. 
Projecting the present conditions and alternative teC'.1e or 5tes5into the future shoul be presented casually as an exercise in iwJgination.The potential for this technique willattitudes vary with personal and culturalabout the future and planning in general. Hvwever, inthe farmer may many cAsesanticipate future problemi not yr apparentto them). Informants may also veto 

(and seek roluion-a 
some Iuggested Alternativeslatant constraints previously baied onunk.novi to the tee-m.should be raised in very 

nhe a'ternativrs 
general terms leaving the field open forelaboration or other auggeaticrs by the informant. on the farm must changing conditionsbe imAgineCd 

Tht 
into thfeIe technology previews,the in -Xudine.demgraphi,- characteiarics of the farm household, the 'vndJlitjo
the natural resource baq, on 0 othe t~rm, price changcs in farmaind purchsem. productsand changea5 of ill I three type i in th wider cuviru-nntof the farm. Iihe informant may anticipate th,.te, but ir notshould be nrov ided some pro:t'n%to explore the impact of such change% on adoptabilityand pertotau,,i of suggested technologies. 

Thin same type of exercise could apply tf the inior-=tnt na&X. a constraintthat the team judge-s to b,. epheural or reo.listicatlyThen the quesr ion "what 
5fticjct to re.,val.it that werepostulate an .ternar 

ch tne -- I'" :osld he u ,:! tov,. futur 'tonditin for t 'hnology -doprabtLty/
performance,. 

3. iNTnRVtEw G;UIDEALIS FOR CiHA.RACTERIZ IN; FAR.4-FCu:;- T ;H I.MiERACTIoNS 

The relationship of the farm to rho larger ecosyotem iq importantagroforeatry DAD for thren 
to 

rTasons: 

I. The need to better understand and cope with faraing systemaopportunities and limits that reiide (or originate) in thelarger n4ystem of which the 
next 

farm is a pAct. 

2. The need in many projects (which curr.nr ly apliy a farming syttea,approach) to serve a broader cli.,ir group than a particular type offarm household.
 

3. The need to analyse the ,mhined n.io of prt*,te and publicotherwise shard) (or
r ,.- in rur.,' .&gric-ltt:ral and forest 

production.
 

Two major topicf; of interest can provide fo,'l ;,,inr .,r dtiscwith !and man.tger., in(tui. imnge,,r) ibout the relAtionqhip ofunit co its surroundingsn. Firqt, 
the land use

discusq dependencerescares frc satisfaction on local koff-farnof baiic needs, specially :ul and water, which 



arc 
often c9 1 !ec(.d off-farm ok Oary. Cahl art-Q altu be earred frum 

di rectL depenin.oit. j 1"., 4-yoc CO Do itii sti by ask inabout che r~elativ m, -"gnoEW.wr- Q Iy odl secured
Wt-farm. Ask 0 "tO' % . n "!11Lv iurcatt ±r~d about theterms of~ uie , Lride, p'urct~ih ::ol 1,,i~ pcii!l c.ry to got 

quantLEC anid iccodauihujili or thi r: .wd..t7. 

TIhe siicond Mt&~ point i3 rho 
 iio an owl orke-t scrvLces fur
transacti~oi withr 
 *~rna sourentaj :but '.her tile househioldsells1 it-a good2 , whCc it ml:( a 03 :1d i~ wuc~a, ofjhit k in te ,are tradid, ruuj he dirrcntd tot Jr1Otd I.L the dcgren. ifWsturdep~titdence bewe o l'o.cal andtfirmat othe~r lan useU lys temn and .thetingree of intracion i. th (or dupet:I.n. on) cacside soturces ofbai
 

As comtp lemient t', tri taCror Wter~ ' ~a itj i j a .eWSIto go Wo PujCplazats or aiv.i [ar gathering~ pl:i with one who knowst :hP. t~~t or 

vmesor :tninto '.I'rify picetial~ Wfiat not request theirpartic-ipaittn in di:ictnon1 rh o trtihjlir or Zongi this 5t a park.markti plaice or bit q will VI:YY ' ii C110 LUW17 ;c.dispos it rn totalk -o itzat:ers un:f*r hri, an! A! aso! vary withtho ciintt~ K the in, 1:11, -v- wtwi, VII W el resence of 

Oance in 'itr.in -"A1.-' n I i"h tjt cutrcttcondi tivithi -W t 1 , a proloion c ik lielhoodam of che
jnaialS h -Airk-, 
 CAI ai'll ' h~vi urn pricdit im therairkoc. *.VLLIQW.t, LIC inqWi at LMO''SO .rOCKInt hI ivdWe in~ thearea, hj't:her nh U i ti !tre ii A; t,';'. ot 1ti1lingi, it nyand (0IccIC1p 1 "', %nl Le~ 2p.. tp wzh, ganvith 

po!; it ion . A!K nrr ipecifi (bult Itt opert-node) juosrirai~ about the.ivailii t orv fowl, woet i.c 1.1 shtit i , v ydo/zcm-rn raw mIaterials. 
Mordiz "i'*p r:ra' titls AMi' ii~ rk-rirW loca'l prod.ucts. W~ithrorpect ri rh e: toric;, Wf'toa"'t. tm .L :k.'j fo chair or iniis oilthe gecnera !& omira"ar for t~~t ar tr'c, : r cwn cri, A~nd how, 

ci. *lai.*IO VC Me t Kr ip'i. 9. palr- cI' art', e.-ret'l1 or mtixing people
ot iviltt vci q it .'toiip- .tti I *?:up i'itc-rvjcyt a2rc 

ilt, o tt' d.'tisi. , on, with othe'r jui.i-j' jittort..n:'t iush Ai civilservitti, oirn'n it aget% ' h'VMI; . r .cLi .r.r R tlnce oni anv 

thjm wouldt hi'a't to the cI'ttton Wtt rho cwitW~j of itfrarmaiin on 
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comunity needa 
and rob 
 -hil the ecosystec. 
 For exaple, the
obstacles to adoption of 
ne t. 
 -olov
'h,uld 31-- be discussed Lithpublic servants concernetd with othur evaluation critLeria. 

Some landleas peoplei.ij j o :j',, ,. .,,. rzirm. and depend
pri-rily on atff-farm i:nco 
 ..tcued 't- it:¢ire-,e, eipecially if theirnumbers arv 
lar *i.t ,aiwri. th , .v:t is being conducted
within the context cf a rurLt dca e or "t proj..,rc. To determinacondition a., thewell to thc current, role of thesu pej:le .ithinquestions Lh*uld the ecosystea,oldre'j) a wid! :n, tf, tci,: sou-'cei of cash and/ormaterials for fulfill:Mnr of b.iic .' ds; the Jegr.!e t which theseneeds are mt.t; probe zo or poteuti.als for improvc.rivnt perceived byinformanta; theard tho! degree ao, t7p. of intera tion with local 1-.! uzesytemas and the ..orgor ,. !7o
)te ty--a .f.:'.i:y, lccati,., 
 .
(if aeaauuail) and ex1.;ham,: of guodi!,ervicts/c-,h. 

Ask about timo of riosidcnce in the area and in thlir current hca . Probefor predisposition to ren.-ajn in the area aad to enage in ezployment(on or off-far.) r !.it.d t.. potential agrofoz:etry technologics orchanges. Pr',.et-t land usehe,;! tIit.-r..tc ivo,, as parr. oponvioilitiolj An array of cut,-ireo af, roc to bin, rponsa. Yncourage inform.Ants to suggestfuture alternativ,'; or ,)utjc, to curre*nt problems, sinzethe team an thi givesid,.t )f Ohtt ,,,opl,7. c~ut neet. 
 vwti ad arc villiriv to do. 

4. INTEMI~W GUI DT:L 1W-. t'Lz,.;; .,. IuAND 


The rapid appraisal or dsiurv.,,tic sutvI' ofter% A for gathering
pertinent qualitative .h., 
 soi , water, vagettAIionanimals and water r.-,oLr,, . ''.e regioa.ind the Ioc4a Ccoystomka).
Farm families and other 
 often ha.iv considlernable knur ledge oftEie charactczijaic¢c, .id j-'k-1%or ot their environment. 

It is idviiable thaj t ,-,:,' c• 
 c d h th VtNole tam
or At lean by two ii .r!,r to uti Li ,
e boh ,oia acience skilIs

anciecological kr~o'zled:-.,
 

It is particulai ly i, ,o . ­ r 
 :' liteiI tor ,o , to diagno¢erthe local po rception of trh. :oil 6_i.a t .ae ,.n probi-.a , as wellas the characteriqt ic, 
 rcz: it,. ,..:nU trv,'nh of the problv=s. ,oreover.
the will and ability to npp: ,. ; ':i Cj. con.v.)vAL-, .ractices or t(chnolo­ical solutjon i r.- b e . tr poh,, , p-or: ici.irly with re :Ardagroforestry 5oubtntittuo-, ir qt..plcrnnt t.: 
to

.(n,+ 

a r1.practics.
 

Trends in the dcgr,,.!jtio a of "'.:er a:'d vrgeti'ionand described. CIr A1so be identifiedpart icilarly by eIlorly re-idetn. 
This type of infor=ation
can indicate v!trher ,n.h: ttrehare 
there in 

pirroived as 'proble-mi." and vhiethora markei rlar --. hi' to n'lirx 
 -i.:.nt Thisindicates . 1 in turn'hethor agrforeotry rloj' might be used for rehabilitation or stabilization nurpo,'s at tI- e osy'tem scale.
 



For exn~pe, ti ood [r-.,icnt~j. istr,! t i rid i.-s variation with laa4duse over tite, L.4y u.- -'IL "L.d ,,.r u, .. a , tor intor a.5tion
 
gained in inter-ziewvi Wit! -51cn
rel~b~i Triij "s bestaccomplished by iv p',r21JeT1L i.min 3fqu! i.l.al people, including 2 or 3 eldc:ly rCILi,,n-. K'V liv, nr- : rt4ulriy obcr-.ed stre- or

rivers of intcr::;t. T2ei;- iton
Lt tL,.: crc:tas huld be related 
to reccG iz.kbleC2iturd3 
.n 0 .. L't -";rEa 6a1k3 50 ad to a1lotlocation oot topo';rjlhdc ::Japq 0,- later on. Other
questions about .tf .,v! 1re:'. tcrc2 tics cjsn also be
answered in q'ali..riv. t' , rt . z ic 
 tjt. to avoid 1ea.Iin_ questions
about the :rends i vovvv ! pt" ie. ro'tazionrhip to lj.l use. 

IC it; beat to bronu1 ti' ' ,!, ,c( ot th,, ri,..-'- -r': behaviaur sill it'shistory and ttiea to leL the iniar=a:t rclate their expuriences,
observations, iicpresaio:*. in IL..ore or lont tninterrupted tashion (if

time parmira and it inforr'.:ricz' ii rulevant). if 
 the intorr~Ation is notvolunteered, nome specific qu:"ation:: %hould be posed regarding the
situation during thc in,r'v * childt.,:, young sd-alt years. Theanswers can :o cotmar,,I lacer .ich c,.te.enth ibout. the current conditionand behaviour of the T::r uj',.nll-, us'bl to !etermize: theit lvk 
highest fjnod o,1 rt' rl" y , r', ltive1h frequency of lesserflood mvgnitudoil, in:in:ll.t..r!;cr ore iz lard use changes
of intereet, the i-, -, o .t t'. :.:aa a San::a,Yrear arid 10year flooipinins, -1, ' o; ,.:i. :1 t.n IaM, cNAnge over time,the rislative rjtut:i t . : C":. :',ocr and dcpositrd in srream or
river chano,'! duritn: '. 
 r vateri . 4oa.l shortageproblema, wnrlk.,r ther, ;t , r' ._rj Uf fr,- up.itreara land usc, and
whether reai,:et*r: -I.' ' -. ihe 
 " n or l:.d use to streabehaviour, ,trr-:a vt, Watr ypply or dAAO
 
to floodplni,i :ic':.
 

The hi-torical . Lv, ',-fi, , of prominent

erosion teatur-, :L;.i.: ,tr 
 ,O:t'c p:: Oxpze0d byerosio.:, Can tise , - : 1111!. ojtc, aneasier topic :iaii rI r- 4ire farrer.r are usually
more aurar t,l *u'hiu fo. 
 !ra:cii- r 'qiircd for their analysis
is relati,.tlv :thort ',,, c*.v'. 

% 
7c-. . :,bl ihinu . how long the 

person ha.. I, * -­-a , "'r- d ihetnerthe current
features o:- or tly' c. i I" for cazple) pre-date his/her 
arrival.
 

hit' timte of :,,e r , .
 ," - ,;. : w ather)
tinder which : pirt.:ta c,.V ltt0- i4 o .' .il,.-
If he/she d0e: not reloqti:-,. -u-!h $1 teatn.", 91 a "problem" per so it
 
may be u'..ful to proh,. for (:n. r, - ..n
 

if soil or .u.ter con;-'rv%. - ;'1.;r :,' 'iv e ..n 'rc' ,-d or Introduce,
in the pair it i . . . . . . , a ;f: 'r dir-,'tly toerosion control or .rve!; ,rc 
 trac,:iti Iice: fIhe icair !wv* had acb-ance to ijdic:t,- hir/!.,r ,I;:i tde t-!.- , I ,' , or:o.d dit ion tpocifirfeatures. Othir-ti., : .,.: : :u'e ' ',ely ro: , by ",flt cia! line" 
respones kitow-.: t., b,. th,- '"r:". r ' . rq I-,' the ansvera seem to beof this tvo intcr-;ecr, c :-r-b: 'ca.n' .l!-r!iou tjk! labour andcapital reqtuire-,.ntm L:.- ::uc, pri,-t ic-s . or by .:tking About where theybeen applied and have

;h-.t have b,, rne resutlti; Al. mAyor-s rsk it other
farmers art! implrnt:, 1,in: th r r-n.,!o 'racicos. and why (or why not). 

http:obcr-.ed


The informant or the team may observe rhat significant effects exist but 
are felt primarily off-farm. In such a case the personA or group. most 
directly &ffected may be identi ied and interviaved, ape~raing on the 
importance of sel erosion/land degradation vichin the context of theproject. Such special interviews (on land degradation effects) can
determine vhether the effecta are perceived, oew ,vriojs they are 'atnd 
are perceived to be), if those affectod relate the problem to Land use 
or to natural causes, 
if there are diocernible historical trends in theoccur'ance and/or magnitude of the effects, and what manures hsve beer,taken to combat/correct tho problems (by whom, how, at what coat?). 
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APPENIX P -3 

:;AMPLE DIAGNOS>L.;r JURVEY FOR.4 

LOCATION DATE 

PARMER'S NAH MkV.I____ iBiA 

nTis survey guide assumes that K. representarivenets a the farm being 
surveyed hai beer mnrt-or-lpo,; .en.abllih.d by mhPreiagostic 
Working (ro,-, hu: nection onhreuource *ndoientand utilization will 
ass.ist the readdnL ,,14 4laifY the fat' Ind decideDAD Survev cO,3ur.et 


whether, in fact, Ye farm i repre-luntive of the sele't.ed Lnd 'zie
 
system. (This ,will determine ,hethe.r or no'. the interviev is to he
 
continued.)
 

ON A.RRIVAL At PE FARM: Creet t he r rIWF-', ,I+JIALCI thc pt ',oc of the 
V t --a anT-s-k- h-r,/r --to t.te th, team on A quick inpecction tour of 
the farm. During thIa tO.U: tae'ne ot promne:t Iandscape features, 
getirial 1.l'id n!;c pa tern ad va.' istln i ti ;oi I type, crop stand 
velyert io",'+ tirm iotr,.itru.:+tl ., ,.ce.
covler, 


During thii tour iti4te ,.nquLrivu w:urtacJ in secttotns I and 2 below. 
On complor ion of the. farm toar al ,.cri .I aIn!2, the teai shousld 
decide w.hetrher the farm ti r.eproieontawivo and whatV oor tr to 
etrtivt,.e th. ibterview. It te dc:i io' is ot to cwtt ,, thank the 
farM r for his/her coopervLO, 3 id,itp.J1t Egrau;Ily. 

Try to addrasm qp., i. o n. 1 irie.I to the moir kledgablo/appropricw 
househo ild mrmbe r. 

1. LAD US;E I 'O)RY 

How long h.t';the ,.irnn~r becn living inl the areia, 

thvw long hai h,-!he been fatnir;n t hii particular lAnd? 

What form of land tgo wai pract iced at the beinning of the period? 
What changeq in I ap, use have occurred? Why 

!4hAr WAq th- t'ondirior, of rho land :l Cihe beoioning of thim neriod? 
What changv.i in l.n c.,ndirion (includinF vegetation changes, etc.) 
h ave occ utred illth. m jant Imt! 

http:sele't.ed
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2. RESOLRCE E:NDOW ,TNT ANu UTILIZAT!2it" 

2.1 .AND 

Subdivide the ho ,1,iug itn term oft the tol, u'.in6 L.d ,, -y , 4cer -Ain 
the approximate area of each, aid iote aniy pertiiiriL" oL*;i.. 'dt ons azout 
the qualit.y or qumntity of parStiular .arAi - AAd ,t.cr land 
categories an neded. ki:i.1 ,, wheh,-r Ow t.ariaer o,.nK ar t-r4..s uo4e of 

-other pluts ourt-side che i.ad ',tare faro bou%,LaJ ie; : ec ur. to .aclud
 
them in the survey. Note alsu the jmu it. ty'pe atd qu.±Iicy of witer
 
resources oa the fares (or, Lt none, the na.tre t jnd di0ta:ce to oftf-farZ 
sourcet.). Check tind tentit'e 

Land Ue T _Aip.rox. Area Observations/Notes 

rainfed cropland 

irrigated c r 1l.mt,, 

pli tur"e
 

rough grazing land
 

orchards 

woodlor/foresr land
 

home compotmin 

Water 3otir'e' on firmiad" 

Land trnuaLe
 

Additional Notes. 



2.2 LABOUR 

in term. of Lta:Iiy,Ascertain the labour resources of the farm 

hired, com=unity, etc.), type (adult. m.le or f. z .KlJi, , 

engagement in off-fa-tn activiti.., and " , :. -

Specify numbers in terms of persons and axailabLlitv in cerr,'s ,,tC.raJ 

if I is J:i.L1. t ­of time available for fara work (or mau-dayi 

Number Non-Far-a Activiti ur YFii= W,,rkSource &nd Type 


FamiLy: 	 adult male 
adult female 
children 

Hired: 	 adult male
 
adult female
 

children
 

Other
 

(Specify)
 

Additional Notes:
 

2.3 OTIER RESOURC7S. 

Number Uae or rpose Or rvatitn$ /NotrsLivertock 	fgpecifv 


Farm ruchin'ry/imp laens
 



2.4. LIMITING RESOURCES 

Having ascertained the resource endowment of the management unit. the team 
should now try to determine which re.ources are most limititg for i4r= 
production. T1his step is broken down into t'Jo parts dealing with the 
main prodIt;tion ;-wtorn and land quaLitiea. 

Production Fac:tors
 

Which of the following factora constiturc the W : liMltAtion to fAr 
production? If there is r-ore than one limiting factor, try to rank them 
in order of constraint. Probe the iarmer's rusponse with . qustions 
as: "If you wanted to increase the production of the tarm, wflic' of the 
following would you need most? Next mosr," etc. "For whi: purposes?" 

Rank Factor Observations/',otcs
 

_Land 

Labour
 

Draught animals
 

Machinery/implements 

Land Quality Limitations 

Ascertain, through queations and direct observatia, whether there are 
any qualitative limitatioas to production for the crops raimed on the farm. 
This is to be done at a very preliminAry And general levvl; more detailed 
examination of limiting constrainct will be carried out aU ;art of the 
trouble-shcoting exercise in section 3. (See App^ndix 3-9 for further 
guidelines.). 

Climatic Limitations Observertont/Nutv 

Soil Limitations 

Topographic and Other 
nsA .diim i Nt, i 

Additiona;l Notes: 



3. PROBLEM IDL:NT1?tCATION IN UUsELLoLD PRoix.crios -SL~ISEM1S 

This is a progre~~srJ. trouloh'-shooting type of eir-ide. First, 

neCeIk categoury.* tirr acertaitn what probleciz. there ar in =evin ' 

thce~it h (c r !i-ym~ptuuis wil iisuzily be in~ tht. iicre )* 3,iply 
NxorLve) die prote tor pons ib le cau-.t5 zjf each prub e: 
(tairough ir c:iiarkon ot qL.eatioa'. direCL obserzatiucj &.I,! general 

d i rasuai',n). k~ppeidice3 F-l through B-9) fox more detailed 
gaielne~i ro't ixn~ procedures. 

Th~~ ti r. op. ai:id i .. i tock Produc t~ grout,. tor home,c'	i 

6,11rp, J ee involved &roinc'g t hem.
i .Ot riti is in 

A:--r' iiii primlrry at~d secoarIy itijectivei with respect tothe houtehold'. 
tJtrilLe.-gI for s1'-:pp!yiL)K itself with staple tocxis. 

Voir. i n'ri 	 mrAry Secondary 

'l:srrie foodt -cet,-- ufficiency­

pnlrlh rvr production of ~rpe 

Pur cha .*e 

Pu ch t )f rN~irzt .- ra le-j 

Supplemnentary ptircha.ite of itaplea 

-''ori.,tihrt.' of straplenr occur: only in b&J years 

in ck)sr v4trt 

To hvt~.'t *t:4u'~.I. Ci ~ppl; hekz('' 'ta 'IIIb'llo 
t1. tol Ir"%4itir, u- - 'lit iA, for thcq -.~r. o' AaflIrQ st L 

bvaentr-a.; 't~ *ttill' -1111111a 10. o '' i ar'-'',' r in! ut r hI.,- A -a t r 

nifam. n .orl fj-....... 

~f...o~ f -



Diagnosis of CausaJl Factors R :t b14ibleor Food I 'jolz 

cla.!!D'icai lec guir'I.iie. for rhe: tru:,-b hootn 31 ys i or ,)os b it 

fact~ors inv~.1ved ini Aw r.i gen&era,.io, (it to~u -du,,p Ly pl'e 1ci-en 

in Append icc,i IS-1 throug'n B -9 f.;ee ei~ec i a 1l B-Sb, il u,'oe 

conti Lbutin :ausesill d'Idii Into ViC iUl LoWin8 L I.-, 

iv Cother caragoritos and uoti ; as riequire-J. Che A as aipp LLic.bIe mnrd 

eA)Ianntory iter~ .. h,.h IJOW, C.) 

CRO)PPROLAJcryroN 

Land s'no c ta.gs 

-- gvbur'hart 

Draugnt. p&'wei 

MO ilLure dehf :1 jenc ic
 

Shorr growing' sea'ion
 

Poor intfltIrt.%t ion i r i ri 

Iow wazer lniiing, z pAci:y 

Poor voo t~i FctiA i t:on.%
 

01aI l1ow Sio I q
 

poo~r sLruet,:rte/cO,3itncfly 

___Tillage prohIln'.
 

wor-sb i it! y
 

rocks, 4 cte j , rt'ot -L
 

Soji I r ro - i on 

gully
 

other lnat-ra~rds 

-ga I LO f.1~t i1 

soil toxiviuie-.4 

crO;p dirr'ase. 

other pOIti
 
t heft
 

I nnukquat tt Ipply of ioput s 

Inrdi!quate t.nowl1-dgt' or skill1
 

Oth.-r farctorrr:
 

http:gen&era,.io


LIVES"OCY, PRODUCrLON 

Problem/Causal Factors Season Observations/Notes
 

Weight loss or luw
 
rate of gain
 

Low milk production 

!igh mortality
 
unweaned nialL.
 
adtult ,niumillt
 

LAw reproductinr cre
 

Land shortage
 

Labour shortage 

Water shortage
 

Paa ture qhortag'-


Browvie !jhortrag4
 

Fodder shortage
 
(cut-arid-carry 
materia q,, etc.)
 

lor quality of Ieeds
 
apecify which:
 

P'as ture dege'adition
 

oui.n.roahL-..nt
 

Soi I ros ion
 
guiI~y 

sheet 
WIId 

Fire Hazzanrd
 

Inrtdequart, tocing
 

Inadet-quatt, had.,
 

_ nadequite veterinsry
 
servi "tei 

Other factors: 



Measures taken to Allevia~e Prubeav in the F oud Pr .&,:'. un :t, -

How does the hous.hold cope wirh supply shorrag:? Wt i t:,:gi.. hive 
they got for dealing with crop failure? Olat meaturej :-!tkkn to reduce 
or mitigate causat facaors and vn:trints! Are th"e =ea.i ie aieq:ate? 
Probe and discun until the ceim teol i! hai .n adequate picture of 
household strategy with respect to che alleviation or avoidance of food 
prob lems.
 

3.2 WAIT SUPPLY SU."YST75I 

Water is nor "produced" on the farm in the ae way that the other basic 
needs are produced, but water maaaFement pract ice 'An 4fct the 
over a I I !pply of ititnt on faro. oAssocia.ted with ir.dicrct*h. I'robls 
cotstwuptioi of wa.r n the f amm (...g. for crap x:vt livat,,-k prt-4uctioc:) 
are de.41t with in ocher iecti.i.ni ThLO section deat vIth ptobiIC 
involved in the siuply o, water I )r direct houehold coni.-pt ,)n. 

In.adequate drinking wat.r 

lnideqtt.te water or ,,-l' r
 
u e'.. tt. ht.h , rt,..
 

Ti!-,'i, .. o '~.r 9tin rC 

Po r :i1 Iocat ion of wit,,t % ,rceitreo 

,, .iz tei kd naliI.emW eit 

,h o rt,. r at- i ,It"
 
,


tt i,'. i I , ,i f , oi(rk,
 
p,,oratF ii r
 

H6gh ,vaipor&t Loo loqse;.s t rom
 

-ui fae q torave fa- i iit ie
 

http:lnideqtt.te
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3.3 ENERGY SUPPLi" SIJB';YjTri 

First ascertain the hou.ehoId'a present pittern r'f energy u- ,, by tilliag
 
out Lhe table below. Then probe foi answ.er to Lhe ,j,±:rioc which
 
follow.
 

Type of - Uses - Mair ut Sup, ly -- A-eq.cy 

Friergy i~~jj 11d3r PjdUAZV COiL~t ?,r~A~j of___kl 

Firewood
 

Charcoa i 

Crop residues
 

Ding 

Ke rosene 

Gas
 

Xlectricity
 

Other
 

Location of woodfuel (firewood. charcoal) sojrcev?
 

How much time 14 spent in uneting the hou'ehold's energy re"juirczensls 

I5 the household using what it considers to.,be i,,ferir e.r- %ctirccaS' 
Why?
 

Are supply, time or cash expenses required for meettg luct'iy ;er,d 
considered to be a problem b,' the persorn(s) rospoosibie (uan,.MyI, Je 
women) ? 

Are energy shortages Anticipated in the future? 



3.4, SHELTER SIRSY37-I 

Shelter in various forms is hiLOtner basic necd (icluaivy of thu follWig
 
sheIter rypes and resourcs). Probe pretsen. dtAlUl , utfun fjiA.j zees.
 

Shelley Type
 
or Remouce Preseit( Status Needs 

H~ousing for pecple
 

ttouaing for livestock 

S;tore~s 

Windbreaks
 

Shade
 
for people
 
for I jvestoc.'
 
for crops,
 

Fencing
 
around cropland
 
around grazing land
 
for penn, btmas, kraalm
 
for tsecuri.y purpo;,.:
 

Del jnena ion I,n/p-otcC tio, 
of bounda'ies
 
of paths
 
of catuhnLnt areas
 
of draii..,e/irrigarto,
 
features 

Build ing mAterialm 

o the r 

1.' RAW 'ATh',' , :Wi.'YLThM 

Edentify the main eortage industrien engaged in by household &emb2r- vbhot.'.e 
for hocw Conttt.MLion or sal (e.g. haindicraft, food processing, !Arpttt7. 

brick mLking. ee. .). NCxt, LdC1tify tho type of vourk.a (f rm p-.duced ur 
t

purchased) of the mai.n raw miceriLii and aqerttn wiattk.n 'hate ;re sopp y 

problemA nov or .n7 anticipated in the tutnre. Record Ana y5Ls Of thi, C.A¢s 
of t htOJ problems. 

Raw - Sourc­

tt, ,L[nduMatry HaterLia PIodu e,l Put Thaqed. robla /! . .au 



3.6. 'CASH SUIPPLY SUJBSYSTEM :&. 

others) and the mAin source6 jof1 cash 'income.. Kot tiii-ai ofca-ih Quttfl64 
and inflow (by imnth or season). Asirain wh~ether there areay 
difficulties in raisin$ the cash to'mat~ these expenises. - (IdentLfi tie 
discrepancies between cash inflov and otflowvand probe for problems.) 
Trouble-shoot the cash enterprises to identify "tbe causes of, these probltsms. 
(Sow of, the causes may have already boon identifited in~ the 4lagnosis of 
previous subsystems.) 

Expndtures Tisan Problsas/Causea 

Food 

____ Fuel 

Sheltur
 
Raw Haterials
 

Social expenses
 

School expenses
 

or renta~l 

Livestock puchs 

___ Veturinary expenses 

Others 

Income Sources - *-' 

___ Salo of cash crops 

Salo of foods5 surplus 

- Sale of Livestock 

___ Sale of cottage
 
industry products '
 

___ Off farm employment 

__ Gifts and remittances 

Others 

~'What are the mAin times'during the year when cash becowee aboteck 

L V, 



3.7 SAVINCS/IYV.V;,,tv, 

In addition to aianft.aiain6 an .idequzite cash flow throughout the ye~ar. L.05L 
households have savlngs or invdstment ASIpirAtioni (e.g. to send the 
children to col lege, buy Land, imprcve che fam pia) bride price or 
dowry, build ai new lhoui, r,., tj to~n, o, SIuL41, have so_-t.Anl, to sell 
to rze t. -. cge icy wed i ce I pe :fztult~r -ICe riot1 a I ju ;C 1 Ids 

(Livestock f-terv.,tidef fuI!Ci i.1LI! MaV sytwes hLgh VjluC cci'ber pldntingb 
c ould be inothei exa~lcc I. , i sy /vtrn rrj) Firat 
dett:Iine w.h,!.av, 31'1<z.: cr-~ at-, if Auy, -14 
then troub le-shooL thein to ideu i fy 1,ro! leuu in cuo. Te lgCI or 
AFLy gsvin.,j Liive~t.w~at t.IoteC'lul,! itself be on~jJ'rc= aa 

£5ecis f .I i /j I0 enterprise (chtck ii applicable). 
1is thiti perceived is a Vcublem? Vhy is there no such entrrprist? 

Existing Savings /Investment 
Zr.cerriie~s Prob letu ICa.aes 

1.8 SOXCZt 'rt'~':)v7~' 

"he mAintena.nr of good 5ocii relatr-i within tht comim:city o! irw~diato 
rl:vJaice to f, e ho'u'iho- !I I-. '(4oeotmi, impe .,t tve &,%. a !)Aai e humasn needl 

4al1y typesi of ". w] 1 pi n m notr.eti lv ci1;tsiitir~ uadcr any 1! the' 
.01-1 ;, -.m.LWON[~ the ira-zi ng oi Chi. i rn-ora I unbrell te rm for~v'CatV .0o tV 
all ProlmmcrKoI acrvitiu .1 -xp.,rJttur,7s which Are WL!d-rtlke.l O.r 

exLr. l s it ii Polir .>al ) Ior.''.t )WW ,OCcLtitll , thml *i uc 
to I 14rge pr'porrioi If thr Inlbotir *fert. Lt. all sie~*therte 
will hIe ior~il! com.' -t -io. 5om t . nt!rr R-tflr-io ina%;a- ktr, 

oiOften r&jo.i 'i d arestor socisA purpiseq. Itlent if- Vth
 
major forin ot io,-Ik. ploduct iotn .a'~.CPern1i r. G') Astoc i ste' "'rob.l'i 
x-nJ (if rth. problmnq I-e ~tt tu ithe C.1tiaos of rtese probiatti. 

Social_Prodtic-, kni/~xjyndi tulr Probierm.. /OCAus 

http:mAintena.nr


4. FARMER'j'; AJS: Wj'OF Af; .jj'*"' Y,..'L 

Probe for farmr', free respoise to the sugge-io! that trrs migh. pilla role in the solutLon tc som ouO . prcrzib whIstorspo l 1.L. q ,ikL: 
"Wh,t role carn a tree/shrub play -o solve scme oi the pro .1 you hjiw?" 

'What kInd of trees would you plant and where?" 

"Why have you not planted them yet?" 

Team merbe.rs iy also w.nhh to probe h farmrr's reopotiadeto pec~fict'chnical stiggeslionm. explained co him.her 61 the fite . 

Noros". 

http:merbe.rs


Excerpt from
 

RSOURCES FOR AGROFORESTRY DIAGNOSIS AND DESIGN 

STEP 6. DERIVATION OF SPECIFICATIOSFOR4PPRPRIAT1 IKOINO 

This is the final and moat integrative stepis of the Diagnostic Stage. It
here that the design 'nplicatlons of all proceeding steps (including
those of the PrediagnoREic Stage) 
are analysed and spelled out
of a complete set in torusdesign oozficati 
To insure ni for appropriate technology.full treatment of all important design considerations, thisStep has been broken doun 
into tour subateps.

the corresponding Worksheetq (6.1 

The notes entered in
 
the - 6.4) viii. colLectively, constitute
terms of reference 
say, they will 

for subsequent design activities. That is todefine the duieign probl to be tackled by the team at
the Design Stage.
 



6.1. DEVELO PMEN' STRATI-GCY
 

Before commencing on the design 
 of technologies for improvement of

the diagnosed land 
 uue systems, it is imperative that the team com to
a general consenaus on two overriding questions:
 
1) What general approach to take in devdloping the system?
 
2) How to deal with the time dimension in design?
 

These questions 
involve certain interrelated 
issues *,hich, once
resolved, would tend to define the general design strategy for thedevelopment of 
the system, thereby giving shape to subsequent design
 
thinking.
 

What General Approach to Take in Developing the System?
 

The options can be succintly Rtated aA follows:
 

a) improving vs. transforming &pproach
 

b) problem-solving vs. potential zalizing zpproach
 

Neither of 
these issues necessarily involve =utually exclusive options.

but thinking of them as 
partial options helpw clarify important

differences in emphaii which could 
lead to reAically different dasigna.
The first issue is whether it is best to take a design approach whichaim.s at 
making discrete technical interventions 
in the sytten to bringabout iticremtntal improvements or whether 
the approach choulA aim at totaltransformAtion or substitution of the existing syste!m by a new system
 
of land use.
 

Generally speaking, experience has tended 
to indicate that total system
transformation is rarely acceptable to farmars. 
 On the whole, small­
scale, traditional land uqers 
are far more likely to respond

favourably to 
increwnral inprovcments in their existing syatem.
Since the "adoptability" criterion in 
technology design will, 
in the final
analysis, be the determining one with regard 
to the practical impact

if an otherwise good design, as a first principle of design, preference
should be given to an "improving" approach (Torres, 1980; Raintree. 1983).

(See Appendix C-I).
 

This injunction does not stand without qualification, hovover. Ther, Are

situations in which a "transforming" approach to design 
may be
indicated; notably, *ihen dealing with mdern. co 
 f-!-Mr­
who hav- de, n. iratcd a illiugn..g 
 in the pas, .'A.k..- inavationswhich have resulted in major changes in their pattern of land use, orwhen dealing with tr.aditionul systems that have baen stressed to the
breaking point and in which there is siscply nor much scop. for

improvetnents based on 
the traditional 
wAy of doing things.
 

As previously stated, rhe 
two approaches are not mutually exclusive.

For example, it,thke case of a worn out traditional system where atransforming approach maty 
be iidicated, the designers can still try toincorporate familiar elenents of the old system into the design forthe new one. It is psaychologically important, f.r a good rate of adoption.

to give the farmers something they can relate to.
 



in general, traditional farmers will bc 
+nore susceptiblz to a traonfuraing
approach to cash crop rather than Subsistence food production, Only in 
extreme cases, should the tea.m cortemplate a design which changesthe basic production objectives ot thc managewint unit with respect to

food crops grown for hon conAmprion. Food habirt arc notoriously had
 
to change, 
 although, in hietorical perspective, -x'st of the major

food crops nov grown 
 in the wcjrld represent local introductions frompast a&es of explcr-ation and conutac,. But this sicuation took a long
 
time to bring about.
 

On the related issue of wt-ether to ,im at providing solutions to existing
probl s or whether to try co ze'iltze inherent potentials wichin the
system for mre optimlm us, of exiicing rerroucces, the conaervativ.,adoption-oriented strategy would teid to favour the prubiera-solving approach.
In general, farmers are more like:y to respond favuurably to techtologies
which offer solutiots to perceive, problemas thaon to chot which do not.Again, the two strategies ar,- not 
mutually exclusivr. A go-k.+ overall
 
design might incorporate elnwnts of 
both. Nevertyheless. t ) maximize

the chances of awakening the farmer'i interert in adopting 
 the new technology,
perceived problem-oolving ,renents should be incorporated irtto the design.

Once the main "aslling poinrt" have Le.en included, there is no reason,
given the. exrrem' design flexiblIty of =ultiptirpose Agroforestry trees

production uystetua, why odliionaL 

and 
design elent.ntrs cannot be incorporated.These might addrn tituperuivt.d problews, or problems with a lo'w priority


for solution in th-, farmer'% thinking, ,r perhaps latent resourzws potetials
of the s/stem. (See Appendix C-2 
 for further notes on multipurpose dasiin 
strategies)
 

Hlow to Deal wu1th the Time Dimension in De 

The mAin issue here is: sirati; vs. dynamic design. Agroforestry systeila
are likely to be a long tiw oil the ground. Once land is colmirted to a
.pecific form of land ,ae in'cOlving lUng-Ilved trees. th. 
 system cannothe lightly changed. Moreover. a certain amount of research and developmont

work is lik,-ly to be n,''c,'sary 1forv ri)r .lrnf,,rrsry technologies are

ready for di.semiilAL ion to p[tvnt ial users. It would 
 be a disspp,inting
us,- of resources to spend five or . " year gc petfct mng a new agroforestry
technology, only tc discover th.:x in the -atm. ,r- the tatget had changedso much as to render the. dogiv r oh. olete. For these reasons it is 
necessary to qive adequate thouight to the tt7,w dimension in agroforestry

and to favour, wt.en.ver positibi:. i dynauni, appriiath to design.
 

Minimally. a dynamic ,leiigi approach would invo ve taking account oftrends and sit-s1aL~itbilvv problrs inherent in c'e tystem 
the 

(viewed tn the 
context 0t wtde.rits etivtronsrwn qtt r) and least ;tlring that the
technologies envisage,! ;:ro,,:, tor (evellopawnts which cuay bcco necessary or desirable in the future. A more complete approach to dynamicland use des ign wouldItinvolve i tulsl, designing A step-iie series oftechnology developmentq ftor ch syt.hm. Obviouslv. this would is. a cuch more ambitiotii destgi tindo rtiktng. but tps effort wotild beperh th, 

worthwhile in certain sittiAtio::s. Althotih istr di ftiL,:t.t at present.
to give example!: of proven agroforegtry designs which demonstrate 
 the
latter approach, qon- general dtesign principles can be suggested 
(See Appendix C-3). 



One of tile I Ib jiViet,: A4t naji lipprojAi to desig.- would tend 
to open up 'a~ t;,a of Ai P11,17e,! iii& bal~io probltir-solving[th
and potent.- -!.i, i.e. L Clft!;e P'rof la.-Su vi ficechnolcgi~e- iii -i"'oC)g~r* n ' jlE , ).I '1 4'1 abj1 i ed, technologies
which rettl.-- I j; I Use coule be added. Auseful Irs 4.1 r. 5e cotiqide.rtatu it the faet,

uis e .!.!Srin- system is the base 
upon wh~ch - I* *,I r:id 

To coulpt.e I ~ ~ rd icooclusious of itsdo 1jbor t 1 x ;.I ;rc viJv.! > WorkaleE'
14.1. !iv- s i!., 't tr'-:..rdr~ and rationale
vi th r:p t i e-n.!-.m I %[t A c _y %cIv:t the target syscez 

formal I- j~4 11 !' j , n' i y "1." 0* 3otor i for
imp lementt tIa h'- g4.4.r A~I :a jr zefy u c~hu rn -on cre ideas
MAY proilpt 1:1e C Ain U.) reifl(. 11r'~ -'f' -... ~C h d Ic.nstae 

Based on th.i :inj it s' >z r 4ply prob lm- nrccluctjon
COnStlaiuiCa. , -1'3 1 !'T) I .4.t ritm,:;r t r Lt .riFI fl, tetlr
 
Wi th the t' I-:' 
 ot ';u i.%l ~ '~ a rfid
bearing r- ': 1-- it, A 'h vi, ~ . (Strp SanJ thegeneral %rrAt ftr t.is* s>~i-a (,;:r,3 6.1), the next stop
is to tdu' 
 it the vy~rss. ni:uerventions axight bemade to r-
 ot y-.s convtr~ir'ts, *,ilevinto !ttviental 

syn.ron~I r it~1Z.i~ro~ppIy pro' 1-Ls..~r Thj pterc-pcica of
th "~irt-.1I n!. .71I 'C..' trultar--,ul uLth thepet-cept'is: 
 ~.r1 0,,-I ~'. - [r*.1 i, at each point. 

As previoti v; "' o.-nlcv,. casi5.2! f !he
ti~~- cystoea prnblemastique
Carl be an >'* i ~ tCv±a I 

4 
fIgei U. Aj :Ak-41 JijsLz4-'1 ha- beenprodt-c-d. t . t-. sl~'cs.d. .. na~ fo,~r -tc r.3je inthe rautalj ,' 'I C fli.4- IStL think. of anythingthat could !'1 .- co t idu.e 441 hy/ma i thi - cntl-!c tne ? Uhat 

irouls~ ~ ~ 1 ~1'''t[5-~:U~ ~ ~~~~' Lixs'I.C'L~ ~ ~ i ~ 4 ~ totrvention?What does i, .A %t.. abot r't uitt:t~ot:il -.*.'I ot clie system s t this
point .znd, t,,' Us4' funrctional 
 put 'nri.Itl (.,, ter?snIofy inevnicv 
:4sod "' i'lon tc :Irs.,t .'.i~ch could reducethe tsffecrui of -i r,, jotr P.br -a -:,I ivin , y r, -g wi'hln thec systen.Attentions nilo! si -- tz142 c...n tticio,ti t'-i~kl-; for :he iautien 

nf p *IhI- n - ' : l i ) 2 ' .h J
 
eni rCoflS'll
n~ r ~ .~ r * q V I -o-.r t71 I:'n)~ 

1 4 
r of ths' tc, Jis-grlostjc.

spe-10.1ifi i "" . 't ! II-f tl1 hem-f 
prepAl 
 -*', li:.lf....... if~s~ -~ 
 ch4' '.1L4'44 kaxgnstjon

Jun~t a1 litr d-iil lo'V-'. 
 Th i rII mei n; ii.'sptr. the Itur2gtiona abiztrAt'craither -!,in 14 6rvjt. - :- co4tire- "4A4i'*CIltcrtivtjes st thiapoint . Cn1 the. th i5.e. fsiinc ,ion5
 

. i ?.4:UA Z01-" & th' 'PA 


4 , A .ibsssj l ;,.,cent isa '. S ouchetl in 
!'C I!'!- C' Uc!1sicitefullI range
of (11. Iat,-[t ,I I.4i'.c 'cci.,, F It. 
 :'.Id. to4 CC'lrete tf5(hnflogeirAl

PU~j'r'; , . I1I4Lh 11i II ik (It, A -r k CI ,V dl14IiC Of It4;0Own4h' 2''4 tiil L" 4'.c - OM4 of 01., 1.14; oItsvioul; but no lea 



intereati g, alternatives, 
 11,I.ocr word-
 rh in= .'L,nton hould beexpresaed abatrdctly in term., of fw,.Ct;Ion, ather than cwticre tecy

in terms of techr,oI .:qz, at rhi 
 p i't t. 

Once the team has exhausted all the thinkablc pussibilitie % for tuncticnalinterventions in the system, tnese should be loosely prioritized, andlisted rELfwetiona, npscifiatinm for pioblem-solving technologies inUorkaheet 6t.2. 
 Some selectivity a.d judgerenc 
should he exercised at
this point (i.e. the teaM should ,10 list trivial interventiuons), but
 the general tune of 
the thinking should not 
be overly critical just yet.
The purpose of this ste-p. after all. is to begin 
to open up thinking
about alternatives (including non-agrororestry alternatives). 
 The tine
 
for criti,l asessment will 
come later.
 

6. 1. POT!'-NTTA1S FOR fROVED 
 : OF RESOL.RC7S
 

Drawing on environmental 
%nd economic information gathered at various

Prediagnontic and Diag,,ostic Seeps (I - 4), the tcu at
this Step is on deriving decigo qp'citicartioni for improved used ot
existing or introduced resources (e.g. new 
cropm nJre isuied to the land
qualiEi of the area, altcernative uses of Ian,: or labour resourcd, etc.).
The discussion of ,And evaluation cawthoda 
in Appendix 6-J mAY be helpfulin thinking through the biophysical potentAlst of the area. Insights intopotentinls of 
a mor,- socue 7notiouc nature (e.g. mo-jre effirient use of
laboor) will mainly 
ccuw ftrnM ,.hc DLag:us i Survey. o.,;n~i: potentiala
for new crops or increased prodtuction, of eAistin
ng ,.t.rtl j -. e discoveted 
by reviewing informatrio colt.,.- e,iat :;tep I A-t! i. 

Notes on the team's coovlusins should be entered in Workithert ri.).

Tiere aay be sonu- overlap with tie regitl Of 
 :he pTvt.0 :;tep. 

6.4. PO'SILBLL CONSTRAINI:; 01- POIE~N rAL 11...NL x0,;1Kc 

One of rho maiin ,,VrAtO e .1 -y*Itcl.l irt It ti. a,prcach to agrotoreitry(o I- non-.Igrofore..:t y) d e P.n . t the I-.-re-te 6.b,r p ii tt f 'levo opinegood desi gpn baird o .1o "Tr1.: Ir. o t d r Ik1I e If I :at t,-i . The
desigvn p.r!ii .st ions old no 1tbC Ons it Cred chap lee htievlr, if t.-ie team fail, to speci fv p u -i i,' *r trzi a ts inhrent In Ch-- lyite on -
technologies; hence., thi net-d tot thi-%finil pre ,!e ign erep. 

Needless to say, the a5lewTnt ,f potnCI.sl crOsttints on new technoloKy

Ir rhi- Step will Le of 
 a preliiiintrv naz.ure, sinc the team will
not vet have ConSileo,,! ;tci , 
L d.alC rtiile Oc i, ,l tis. iice th i
it dooe (litSltep 7) 'J.i 1,"i'I- Joc A;. I
I, - 'll.' oI t, 4 IC COVnlit1at=::Cftc 

per t!lent C, nl td.trt,Co th e t,', in..i ..i vii11 ',e ,.ntertaken

The purpose of this ni t i
ia a l 

..
tr: t the . ,: , afr"rtnf.:which would appl.y to :n randidate t,-inolog.,' -to as to give greater focus 
ii,
to 'he ,Ieqj., con.Id.'",n u (itIil(i..'. no" to wa tro t ,t.ontochnolo i:.il suggeirton- Jhit i h.iv,. itt , ot n- i'entas for ftt irn
 

t.to the exti'r ng -;Vqcem), I .
:r wto ,t ..i'/ ti.. poiI' i * r.-vl e the 
,It,'iss5s o C; ov,; raii it.ent its it .1a1. .t point in tr., ''.i r, procese , itbh cotltg .rprizlvl .sat the ,i.i.: t ; .u'..i,:?i. e ,i".0ttt.:'y* if congtrAllti
 
Ol i:. fdilit,' h lob-i,,
 

Atte,,tion gho,il, 
h.- fo- ,,.,i;n . c;vi.lie i t ..
,l.tteten d 
 of potentia!.consc r.titan'; ?.: '.uiu:"= ''not r:: ant .ini otd; "'M 'i'it ';inft 

http:potnCI.sl


Resource constraints are 
those which may limit the suitability or
the performance of a candidate technology by virtue of 
the system's

inability to satisfy one or more of 
the resource requirements of the
technology, e.g. climatic 
or soil requiteoznts, labour or capital

tequirements, management skill, etc.
 

Interactional constraints are those which may limit the suitability
or performance of a candidate technology by virtue of adverse
 
interactions uith existing system coWonents, e.g. faural pests,
a strong local prejudice against the planting of ontrees cropland,
an 
unfavorable interactirn with labour requirements of existing

enterprise* at a criticAl period in 
the establlshmeot or opezatioa

of the neJ. technology, etc.
 

As th.; last example indicates, there is no absolute dividing line

betvaen the 
to types of constraints, since the unfavorable labour

interaction could 
 also ue categorized as a resource c,nstralnt.Nevertheless, there 
are many possible constraints on candidate technologies

which would be hard to 
classify as resource constraints; 
for these the
category of interactioial constraints has been ougseced. The point
here is not 
to come up with an airtight classlficatioo scheme but.
rather, to avoid overlooking any potentially significant constraints on
 
new technology, at least an far as possit,.e in this preliminary
ansessmnt. 
T-a proposed categories should be ued flexibly for 
this
 
purpose.
 

Spacen 
is provided in Worksheet 6.4 
to list the identified potential
constraints as additional 
(negative) specifications for appropriata

technologies. Completion of this Worksheet ;)rings 
to a close the

Diagnostic St&gse of the 
D&D exercise.
 



APPENDIX C-8
 

WOODY CUMPONVITS OF F.XISTING AGROFORESTRY SYSTMS* 

The following tables dedcribe the roles 
(productive and/or service)
performed by prominent woody components of existing agroforestry

systems in different regiona and ecoclimatic zones of the 
developingworld. This information is the 
result of docu-*ntary seArche, carried
out am part of ICRAF's on-going global Inventory of AgroforeatrySystems Project. Th,; inforation contained in these tables will be 
continuously updated as 
the rroject progresses.
 

Table I 

Table I gives an alphabeticAl listing of prominent woody spectaa by
geographical region. 
 The role of the 
tree or shrub species in the
region is noted in terms of its food, fodder, wood, service or otharfunction. Additional references are given for further Information on each species (see referencen at 
the end of this appendix). The
 
regions covered are:
 

Southeat Asia 
Sour; 3aia (Indian Sut continent) 
Not L Africa, ? diterranaan and Middle Uast 
East and Central Africa (Humid Zone)

Went Africa and the Sahel (Semiarid and Arid Zones)
 
American Tropics
 

Table 2
 

Table 2 focuses on prominent leguminoui trees and shrubs, the systemor practice in which they 
are used, the major eco-sono and the
countries in which these usee have been recorded. 

Table I 

Table 3 continsin many of the name Iteuminous species but sorts thenaccording to the predominant type of agroforestry system in which
they are found (agrostlvicultural, 
 ailvopastoral, agroisilvopatoral),
the 
specific practice involved, the country and the ecological zone
in which thene ue';eq of the various woody LgeRmws have been reported. 

Note: The county information in Tables 2 and 3 i- intended to brexemplary rather than definitive. 
 You may well find the 4ame practicesin other countriei of rho same or other geographical regions. 

Table I contributed by E.C.4. Frnandes. Tables 2 and 3 excerptedP.K.R. fromNair, E.C.M. Fernanden and P.N. Wambugu. 1983. Multipurpose
leguminous trees and shrubs for agroforestry. Paper presented tothe International Symposium on Nitrogen Fixing Treei in the Tropics.
Sept. 19-24. Rio de Janeiro. 
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SOME RESEARCH PROBLEMS CONSIDERED 
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M1an,vume.nt Pract Lces for %lultiplu 
Croppincq Sy;tem±;. IAEA Tech. Dcc. 235, 
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SOME RESEARCI PR!OBiLE2MS COJ IDERED 

Before goinq any further Lt may by. as well tO Iist some or 

the usual problem; ficiI,; those .e&; tLi qr-u, LI:turA1 or 

horticultur.aI ie Id expel lmnt s, and to nout what added 

dimensions q"r.restr' ::u.y J v.' them:'.m to 

an
I. Are we dealinc; with plant species whLch have 

extensive rin~je ',, ezrmp1asm avai lable! or is trils st.ill 

to be ui uatdCollected and a 


- In aqrotores; try' W'heaqr i Itura. ,ops involved 

may well by' in in .di'::-*d starero:-. section or 

breed Lrv hut !he we hdy ::c e m-ay ri, have bterl 

examined Ln Any lt. i at all. Fu: rth:ore, they 

are l ikey y to bw out -broudinni and thereere 'tro:on; ly 

hetevr.ylu:;• 

Thus the rts;e.rch p roqr ammoe may need to be .haedS 

so that an LnItlal 1UpPl irst .1 n VV.S! 1.-a t is' 

made to se lect ,and screen s'.u table plan'. '.,teri A . 

Cor t .;. i y S, 1'Th' Or 

tbit they can always b made y'.'7o lW -or"in..at ior0 

ancillary data are cn, l , o,'d. 'Therc s now . c rt tnl,' 

a stros(T case to obt ain sonv simple bas izrphysito ­

qicaI informatio:n :1 ordtr to hol o'xp.': how ".eld" 

has been obtat,,. Tho tsr 1St 

2. Desins fti dl nVSP M M Ma' bO " WnM. 

!" t - ",,o have 

to be choen with 01 t',lt discrminhat Ion1 , !ow've- , A: the 

= to be tX(O'5;I .'.' *'St)CC-aliburden *tt work is tot q-

.s it u ual y h.as to bc' ,',I !ovter,'.'er .A thmb " (' 

http:horticultur.aI


conseucut ive Scasons. 

- In mixed ,roppInq aqr.'fo ru stry systems these 

remrks apply with adcitional torce as the ku'' 

to producti tv1t I tes in the: inds and leel..s o 

pLant. int.vr.nr'. which Ir: tFo be tnd. 

Dependinq an m 'ariabi thealiLtic 	 lty, nutber 

of exper imental :;,-,i rt qu red be:Qre a'ny', firm 

state mentst a n h e nt: i. .i!'lo t rh'u :re ,lsp-e 0'' 

ari ulCItttir~l cr p ), ,r r, - .. :nipnct.: hAiS Lt bte 

consid~ered, v,,ry. ,'ir.,t.&l! . The "y,'.e. Js" u. .; 

woody , ,y,.e t S,: ,v i . !'o'.nI, ' : !'" e .'al te 

and th,.n thor. in:;, llt tho 1.<nq-t,'rm ,e!!tCMS in." 

the nvn: ronmn to con id-'er. A I --- ,.i a.; '­

fore it.r 7 " e:xp : i::ontn; cann' ' ,,xe ,vt, t" yiue 

infrormat Ion, th,,r than at ani nteri: nat-ure, r 

many '. ' i r 

3. 	 When experiment inq with .qrc-ul tural c:rip; the 'time-

of-sowtLn" 1 Lmport ant as; there i; now soro; l 

evidenct :: miny tr . IAl cro,:; tha, lit" * w n'q -an, 

ser iously teduce yilg whe we ior to a-nsidv~; r- i 

no
croppinq the re '' he .r o I'. andl.t ,1 ; ; : 

i :. .	 s t :. 0-SOWInqni tme ht r easn i •; i minj: it r-., 

bv beu.;e o! the ways in whih the jrwh :in .e,' lop­

merit of the nlIVi dnal ;e,'' .1ir re la ed !,-" .eat:til 

chanO St'; in 'l ate. it -. " I' o'I rati vl v" tizy ' 

) ti' iencs'tt !orI mrtl itt; ttl od h-tar . ash cropsi - c.-or 

4)htal.1 in ln; th h, . iA', ": . i tt ai i stin-o.ico'; At a3 

http:int.vr.nr


dpproprl,tt me. uin. lt; ";,-'cLL Lif.±, o, It May be 

decided bty [abour peaks, etc. etc. 

- In agrotortirty systems at further consideration 

(Tay 	 bC ,r'h ph"!."qy "t the wuod t perennial 

COIP[).lo,' . Thor, - ,,;nqvis very iw¢t[d t r.; pf.lant 

behaviouir witht r ;Ard to t1ushing, and leaf :all1 

and, a; the aci''i.it o! t.. w Jy speci s i .'vez 

reletvanit )to rho sucus *tain,;w 	 n norrkine
 

[l 	 i PtI:;.; I '. br:ut t ' , I: ' " r 43:tn. 

enlcumbelre'd wi th 
such prblm An. the havej. bieen
 

eli.inlted to a 1, r; ext:nt in b!cedrnq andI 	 ml iectiotn 

p re)q r a n:et:,< , 

4. 	 In mixt(d croppin,, expertment; with ,aqrcIut.,ral cr:qp 

species the YLIed ot any pla..nt component in Lhe system 

may de(end very much on what happen; to i.t in its earl , 

staqJes of) qrt" h. 

-	 In aqr "rseutry systems some species of trees and 

shrubs could have an extendet juvenile phase. ' 

such Spt'cie; .are to bh' Wi1 i:1 Wr hir fruits 'r 

seed; then the, man.q.-.nrnt of the system d in n the 

ear 'lyI;t l ; :; ". at , this. ' rthet' : , it more 

t han: ono wv\, dy'" o' I t i n n in tn y .' a.d they 

hIVte ,Iit teotnt it'i',onil p'vt,,.0s full comari sons,>i, w ill 

not 	 b ,ssibl, mt I lh:' .thve all matur'd Andi.:o , 

http:p'vt,,.0s
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Ilto ev'en beii qu. E:ve. At thils sta.;e 

i.r idd qe.at ly to the ye:ar­

to-year VJrldbl ity Of expierime:tS. 

'bi-enniai b nq' my 


l theet' t> sp lit ayroturcstry'j'T'here wT!a' WO 1.1 be a ase, ,, 

expelimenlts th uno set oft in.'estr1.atiLn.i looks lintj 

et.lI qtJes of. ,qruwt.h andwhat IS hai pel in the 


another se l itutte
p:a)I s plandts.
 

ts and i s eedi"OCLS are be usecd for f ru 

oi tMe breedinj syster. aind the po0ssivility 

Lf the woody I to 

then the niiture 


of inco ipAit bi l iI-t m .chanl 5flM h as to be bo rne InImiI.
 

are ot st i ed to confr e r5. Mixed croi s:y stems 

or pet m. anment.benefits in terms 


- Pest maniaqeumnt , pec't .i I la' of weedh , , e'.very 

With .A "':.r.a"t'.­difficult in Fixed crcnqp S97i,y temS 

WOody comp-nT ('tlit.. Ge n r ALI l s' e I!Ic h. ee' s;5r 


NI.u! !h !:
 

Irl rct 


the woody p lant c'rnvta'u::t....... ....... t'. 


approaclhh is ,elf-dtet, it the'' i an '.i, 

crop beiltq ,|:own ben vent i.'.wi h 1h a revila: h .;h 

yield ; expected. 

Woody pterennil s;cie.'c s tend to b'.il up their 

insect peni t .nd ,isea.e pr[.btvm,; with t i ,ind these 

.tween
the pa nt haibit . - -:. Intera. ct betS 

woody aind a:nlnui plint speciesin terms of pe
-
s
t 

in th, "reis.mlhanlt'l!W'flt n.t,'ol'tS , b. A tield which 



yet, very Little experience. UCvlsLnLO 

adequate measures of cuntuol at the start of Jin 

as 


agroforestry experiment, when the problems have 

IS SM.Wt hLn o! a chAIltnq.not even been dei ned, 

difficult in mixed 

p are widely 

6. stn Iasre- nrearl y always moe: 

croppinq systems unless Individua lants very 


spaced
 

- Where woody SPec.e S are invo lved , and t heme are to 

be lopped or cut down at. r"jul~a inte"rv AI:, then t he 

m i it n:sitrC,,.1y be qrv.ttproblems of ha:.v;t 

MOMLt'I It is u.ually des;ra.b. to kep th.­
7. In field 2xperI 

variab 	 it Y w IthIn UaCh t eat,m'zit I Ih I':""I - . I 

.nlt yn; u;- Ot v.Ar ".1CO I0 ban ld
the pr Li;,' , n wihIch the 

: * rat i,8 t"! n,
demand:; tha( t his: 1" :"o..:;: .	 P,'.'n 

be' Ihe'. n. ;n . .. 

there van weI I be p roble:; i:n m ixed coppin,; ,.xpernl a;; 

one plant C,,ynnt it envi ronme,,ntally 

dlat'i can mad.'o n 

espeeLi lly where 

less wel -ouited t hin t he "tho:::, or it is sab,:ectnd to 

a t ,reatniw'nltwhich may adversely at te t a ; ,r wth. 

- Woody p'rennIal SPecL n are conmtonIly hiohl" vartable 

in t eir ea yI
in almo9nt all characterrt:;t CSdu: 

oto lrwth. This ,ItuLOn with even rre fore 

to the onse t " truit i nq; and he developmen t at YIteN,! 

staq/e. 


when, with e,,species. 	 ,xt :', vai' il ; can. be . " 

thereto r, no Sel b I e
experienced. There may be, 



comparisons to be made for some years in an 

agroforestry experiment, until the woody species 

has "settled own". 

8. 	 The diffarent species in a mixed cropping system may 

represent a considerable measure of di-ersity in i e 

and form. if this is so it has to be taken into account 

when considerinq plot size and qjard areas, which may 

need to be greater than is usual in aqricultural exper.­

ments.
 

- The problems of using adeqt ate guard rows in 

agroforestry experiments Ls mentioned in the 

next section but additionally, it to commx)n practice 

in horticulItur With Woody .1; inSpeci,'0 a.t is 

forestry, to carry out sequentialI tMhnninq. En Ag ra­

forestry exper iments the quCStton ut maintaininq 

a standard plant a rr :nq -jnt Jan di t nct from plant 

population and rectan,,-l .irity) is a fact of 

considerable, importan e with reqard to equali- inq 

the interactLonS with an aqricultural crop. It 

thinn iq -;isenvt;aqvd it must therefor e bp done so 

as not to affect plant arrangement, or there must 

be some means by which it can be taken into account 

if it does so. 
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.. T.E PEOPLE E'.0il0M WORK. the to I ue-nc yWITH YOU Vlck box,-; uow t 
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Course Arrangements.a 

approximate date. 
 D'AY
 
Your country Is_____ ______
 

T C 
* 1.2 Did you receive the pre-course Anforiuation before 

coming to Nairobi? No 

1.3 Was pra-courso iniformation adequate? ys 

1.4 Suggest any pre-course' improvement.,
 

SETO 2.Pes or iw nteSrcur7 aeu aCor 

SECTIOe2 le ofite 'use~rvego"teSrctr f.teCMte
 
Were Dahe orkoing sdessins?
 

2.4 workROtutI session INeenet 

2.5 thiegt
(Peae thpe cour 
-'-a AL 



-- - -------------------------------- 
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SECTION~~~~~444.4'3,-hii 4eJv~-.o~h.cus e.o bi 

~"'~'' SELTIO~ 3L~h -obectvsto your woresh ~ t)v. d 4' 
Efetioes:whteappropriate wee'n ooreieeteowc exf~tend toe ~~4

ach~,ved.Bef whico th sjctionwere'fulfiled-.-ngh s 

3.1Tofecee faiiaied'~prpaeowit etehe~
 
mehicoog diagnosev~ tte
Aer related
 

3onceT andom prceur~e wit aICRAF 

Institutional orga-lisatIa~and programmern
 
of work. 
 4 

.L..- - ­

3.3' rodevelop/enhancot an understanding

of the concepts of AF as a land use Sys-

. 

..
temn, its~lpotentinls and constraints.
 
- -

3.4 To becoome updated' on nvailable 
'', 

AF research information and appropriate 
experimental approaches. 

3.5 Suggested Improvements.
 

-04 



~}h7~ ~,(Post-Cou rae/ 3)4 

__S ECTION 4. We would.1 iko- your -v ews -on tthe.-RuercsnnI
SJ ;jFaciiti±es for Chi, course. Were they adequate? 

fro;:.hm 1-not adequate to 5-very adequatet 

4PhysPoI 1Resources and FaciliiLes 1' 2 3 4 5 .
 ......... 


~2!1~ ooma------------- * 

4.1 C.erea ceal a s aroe. .. 

4.7 TraVel arvaniese' _!_ 

4.10 Traln ortaionr ar.ement 

(luring field excurcises 

4.11 Other (pleane, specify 

4.:12 Saggestd Improvements. 
<'33> 
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S SECTION '. Indicate your opfn.ion about the Organisation of Training

Sessions and CeneralCCoordi6aEtn-of th eb.rr!e 

from 1-not adequate to 5-very adequate 

S 5.1 Training maceria , written. informa 

5.2 	 Qualiety ofpresentations (clarity of
 
Ep2~,2S~fvsa aids, time)
 

'51.3 	 Availability of visual equipment,-'
 

5.4 AvallabI1SXof statfU.for consultation!
 

5.5 Other (please, specify) 

5.6 Suggested improvements.
 

SECTION 6. What is your opinion about t eP rii a t f h o x? 

from i-nat satisfactory to 5-very matisfact 

1 2'3 4 

6. 1 Thesi ofh"o o 

6.2 The various disciElin6s~reresented '~ 

6.3 The interaction alnng earticiat­

6.4 The!, t'nteracL ion between par ic~pa-'an 
and ICRAF staff , 

6.5 Other (Please, sps-cify) 

. . . ., ... 4". . . .. .4,. -4 ,. . 

6.6,Suggested improvements. 
,: < }7 t: ,, , :,. -
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SECTION 7. Your GXe:ral_.Cument- about Elie coue" 
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1. 


2. 


3. 


4. 


5. 


6. 

7. 


8. 

1. 

LIST OF PARTtHA(IPAT 

ICRAF/USAID Agroforestry Training Course, 1-18
 

November, 1983
 

ABU, Julius E. 10. MUNYAKABERE, Ben 
School of Forestry Uganda Forestry Department 
PMB 5054 P.o. Box 31
 
Ibadan, NIGERIA Entebbe, UGANDA
 

BARAGENGANA, Re'novat 11. ?1dENDANDIC, Richard
 
Directeur de la Station Ministry of Agriculture
 
Institut des Sciences Agronomiques Soil & ater (onservation
 
du Burundi P.o. Box 3026
 
B.P. 795 Nairobi, KENYA
 
Bujumbura, BURUNDI
 

12. CHI YE IA, Q; ,
 
BASHIR, Jama Bunda College
 
Energy/Dovelopment International P.o. Box 219 
P.o. Box 62360 Lilongwe,.ALAYI
 
Nairobi, KENYA
 

13. M'JiIHOMEQE, Stev, 
BROOKMAN, Anissah J. Ministry o Nazttral Resourccs 
Foreit Products Research Inttitute & TourtI
 

Univer;ity of Science A Technology Forestr,' ,iv.ii

P.o. Box 63 -, Box
P' o. 


Kumasi, GHANA Luihoto, T'ANi.AN ,X
 

CHIISHIMBA, William 14. NA.BMBE, Vncvn
 
National Council for Scientific Res. Foreit rv Tr.,tni- ,-.In.t-tute
 
P.o. Box 212t10 Olotonvi
 
Kitwc, ,DIB[A ['.". g,,x i-.
 

Aru~hj,. S'.'[
 
IIAS StEF , tl q,
 Di rector 
 15. ODERA, Jephthin


DietrForestry 
 E,.pa r tme:,n!"
 
Departnent of F it ry Res. (DRF) rstvtr'h
 
National Instit .or Agricultural
 

Res;earch of Nigl (INRAN) ;
 
B.P. 225 Kkuyu
 

Niamey. NIGER
 

KAIWETI, David 16. RAKo"O A2AA. ,
 
Univt,r:;itv of Nairobi Depaert-.: ,.'.'. 'hes
 
iN-partment of Agriculture Forestire' '
,et Vi*:-toles
 
P.o. Box 100.'8 B.P. 90.' 
Kabe t e Campus An tnanar iv, ,\.AkS'y
 

Nlai rob i . KENYA
 

LIS [ILA. Wrce' 17. RA%(KI0:;(VN . .Ta iia 

Ministry of Agricul ture School of A~rtc,,ltur.-

Stil (onservation Division Universitrv ot ,.i1rttiu, 
i.0. Box 10028 15 Mahatma GanAm l St. 
Nairobi. KENYA Port iiiu t A?'2T 2 

MATIU. Winston 18. SARIA\ . it ., " 

tn iwe iit v of Nairobi ra ,.'a, .ito .1t . ,:U 

Ilepa itml I of Fo ro,- tr-vr,£ Ip ',, , 1r,'v,' 
P.O. Box 100.'A Po0, o , 

'
 N, i ri1,i . KFN'Y,A.. ot, .3.'' 
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19. SSEKABEXE, Chartes 

Department of Crop Science 

Makerere University 

P.o. Box 7062 
Kampala, UGANDA 

20. TEDLA, Abate 
International Livestock 

for Africa 
P.o. Pox 5689 

Addis Ababa, ETHIOPIA 

Cntre 

21. TEKLE IHAIOANOT. Zewge 

Community Foresat Department 

17 Kebele 19 Home No. 645 

22. PELLEK. Richard 

CAPE VERDE 

Addis Ababa, ETHIOPIA 
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ICRAF SCIENTIFIC AND PROFESSIONAL STAFF 

NAME POS ITION 

Dr. Bjorn Lundgren Director 

Mr. Peter von Carlowitz Forester 

Dr. Till Darnhofer Bioclimatologist 

Mr. Karugor Catamah Secretary/Treasurer 

Mr. Dirk floekstra Farm Economist 

Dr. Peter Huxley Iforticulturist/Agronomist 

Mr. Richard Labelle Information Officer 

Dr. P.K.R. Nair Agronomist/Soil Scientist 

Mr. Richard C. Ntiru Publications Officer 

Dr. John B. Raintree Ecological Anthropologisc 

Dr. Dianne Rocheleau Geographer/System= Ecologist 

Dr. Filemon Torres Range . nageent & Livestock 

Prof. Anthony Young Land Evaluation/Soil Science 

Dr. Ester Zulherti Training Ott iccr 

Ms. Es the r lhlulwanyi Accountaix 

Mr. Erick Feriiande.- Research A-;si Stat:i 

Ms. Lubaina FidaaIi Computer Program.r 

M.a. Lucille R. M.Ijisu Docuinetalis.t 

Mr. Dcnni; Wil)uguh Research A itistant 

Mr. Pector N. Wambiugu Farm Manage r 

Mr. Pat rick Robin m. Research Fellow 

Dr. Michol tumimer Advisory Unit 

Mr. W i 1 loi B,'too Advisory Unit 

Mr. Percr Wood Advisory Unit 

I NT RF'RETE RS 

Japhech Kye ngo 

Veronica Ndunce 

Lawren ci Kyongo 

Ri cha rd 11wn dan du* 

ICRAF SUPPORT STAFF WORKING FOR THE COURSE 

Mu ,a, Amina Secrotary 

Kuria, Micha' i 

(;itao, Frod 

1 ICRAF I'r.%ioe 



INVI''ED SPEAKERS 

Dr. RPoayr Kirkby 

Program Otficer Crop and
 
Production System;
 
I rite rnat ional Devvlopuknt Research
 
Centre (IDR;)


Regional Ofti,­

P.o. Box 30677
 
Na robi, KENYA
 

- Dr. Michael P. Collisov 
Re giona l Economist 
Centro lIternation.l para el Hejoramiento 

del Maii y Trio (CIZfT) 
(Internaitiounal MNi & Improvement". Whe:at Center) 
P.o. Box 25L71
 

Nairobi, KENYA
 

- Dr. P. A1na1dajv;:i.iekram 

Regional Traint~g Onfier 
C11mY T
 

P.o. Box 25171
 
Nairobi, KENYA
 

- Dr, &A.ri . t ,ib 

Senior Agrf,toruor 
Energy Detvelopinont Inte.rnlationlal 
P.o. Box 2TOO} 

Nairobi, KENYA
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DATE: November I 


TI.ME 


08.30 - 08.45 


08.45 - 09.15 


09.15 - 10.15 


10.15 - 10.45 


10.45 - 11.45 

11.4 - 12.30 

12 30 - 14.00 

14.00 - 15.30 

15.30 - 15.45 


15.45 - 18.00 


[CRAF/USAID TRAINING COURSE
 

AGROFOkFSTRY RESEARCH FOR DEVELOPMENT
 

Nairobi, 1-18 Aovember 1983
 

(Tuesday)
 

SULLcT/A-C1'I'ITY PRES N TED/' 
COMOINATEOD 

BY
 

Introduczion and general objectives of the Bjorn Lundgren 
COurse. 

Cou 'e stru:ture and organization. Ester Zu1berti 
IAnriownc-mcn t.. 

Pirticipants introductions ,nd brief d!-ecrip­
tion of current professional activitie5 and
 
V' interes ts.
 

Coffee greak 

Continued. 

ICRF'.s Role and Programme Bjorn Lundgren 

Lunch 

The concept of Agroforestry Filcmon Torres
 

Coffee Break
 

Agroforestry field trip to Kiambu District 
 Peter Huxley
 



DATE: November 2 


TIME 


08.30 - 09.30 

09.30 10.15 


10.15 - 10.40 

10.40 - 11.00 

11.00 - 12.30 

12. 10 14.00 

14.00 - 14.45 


14.,45 - 15.30 


15,30 - 16.00 

16.00 - 16.45 

ICRAF/USAID TRAINING COURSE
 

AGROFORESTRY RESEARCH rOR DEVELOPMENT
 

Nairobi, 1-18 November 1983 

(Wednesday)
 

SUBJECT/ACTIViTY PRESENTED/

COORDIN{ATED
 

Global oveLViw9-f. s.em s P. iR. rPfst. 3 

and 1
prac t-i.. 

Ajrgoor'e try systems in arid and semi -ari Mic~e Bau r 
re ji o n *; 

Coffe0,0reak 

Aqroforestry systems in African Highlands Anare Getahun 
E. eQ'andvs,


General discussion P.K.R. Nair
 

r"nch
 

ABrgg t"y pote.i dT,._ nd, co .traints.. Ojorn Lundenrzn 
1,ard uw 

Group ,tiwu ;ion on "Actions neeed for AF 
dr'velopwent.At in ten.:ational . re i on,t 

Coftue I'i. 

Contined
 

http:dr'velopwent.At


ICRAFiUSAID TRAINING COURSE 

AGROFORESTRY REWEARCHI FOR DEVELOPME0. 

M'airobi, 1-18 November 1983 

DATE: November 3 LLwursday) 

TIME SUBJECT/ACrIV[ITY PRESENTED/
COORDINATED 

BY 

07.30 All day Ac 10ytry, d dy 

Obsarvations on on-farm and on,-station 
aimro nres try tril s (Kaikuyuni and Kjtum.ni 
,rid ,i- , ro1 e 0)t ' o dy 'vecj,?t.autOn in tht! 
S0tII -I, i r F-PI Ior . 

. A visit to CRAF'" Field Station in 
Machakos 

l', 
Dirk Hoekstra 
Micnl1 .i.armer 

P.K.R. Noir 
TiIl Darnhofer 
P.v. Carlow1 t: 



ICRAF/USAID TRAINING COURSE 

AGROFORESTRY 

Nairobi, 

RESEARCH FOR 

1-18 Novemer 

DEVELOPMENT 

1983 

DATE: November 4 (Friday) 

TIME SUBJECT/ACTIVITY PRESEN TED/ 
COORDINATED 

BY 

08.30 

09.00 

09.45 

- 09.00 

- 09.45 

- 10.30 

Technology_ or_,Aroforestry 

Introduction 

The environmental data base 

Soils aspe'ts of AF Research 

Peter Huxley 

Till Oarnhofer 

P.K.R. hair 

10.30 - 10.45 Coffee Br.ak 

10.45 

11.30 

- 11.30 

- 12.30 

Climte and climatlc measurements in AF 

PlultipurpQse trees. Opportunities and 
limitations. 

TI~i Darnhofer 

P.v. Carlowi tz 
A Peter '4cocd 

12.30 - 14.00 Lunch 

14.00 

14.30 

- 14.30 

- 15,30 

Characteristics of crop species 

Animal production in AF systems 

for AF Willem Beet-

Fi ervn Torres 
& P. Robinson 

15.30 

15.45 

16.45 

- 15.45 

- 16.45 

- 17.00 

Coffee Break 

Tree/crop mixtures - the benefits 
(or otherwise) of mixed marriages 

General review of the first week of the 
course and brief overview of the prograrrmre ot 
activities for the second week 

?eter Huxley 

E, lulbcrti 



DATE: November 7 


TIME 


08.30 - 09.00 


09.00 - 09.20 


09.20 - 09.40 


09.40 - 10.00 


10.00 - 11.00 

11.00 - 11.10 


11.10 - 12.30 

12.30 - 14.00 

14.00 - 15.30 


15.30 - 15.45 


15.45 - 16.45 


ICRAF/USAID TRAINING COURSE 

AGROFORESTRY RESEARCH FOR DEVELOPMENT 

Nairobi, 1-13l November 1983 

(Monday) 

SUBJECT/ACT[VITY PRESENTED/ 
COORDIqATED

BY 

Approaches to Farming Systems Researchl 

CIt'YW's Conceptual and Methodoloqicai 
dlpo roich to Oln-F,irrTM e e rc h 

Roger Kirkby 

. r1 a 
N,,f : 

CI lY s experien ce to date in Africa M.P. Coiln1o,-
CIMYT 

Coffee. Brelk 

Group discussion 

T'hort break 

Diagnostic approach 
technologies 

to the design of AF 

Filernn Torres 

John Raintree 

Lunch 

An example of a diagnostic and design 
application: Case study review in Costa Rica. 

Case study review in Costa Rica. (Example I 
of a diaqnostic and desigqn application) 

0. Roche!eCau 

Coffee Break 

Continued 



DATE: November 8 


TIME 


i)08. 30 - 09.00 

09.00 - 10.30 

10.30 	 - 11.00 

I.O0 - 12.30 

12.30 - 14.00 

14.00 - 15.30 

15.30 - 15.45 

15.45- 16.45 

ICRAFIUSAID TRAINING COURSE 

AGROFORESTRY 

Nii robi, 

RESEARCH FOR 

I-18 tiovemrbt!r 

DEVELOPMENT 

1983 

(Tuesday) 

SUBJECT/AC I [TY 

Field Study, Prepar.tion. 

PRESENTED/ 
COORDINATED 

3JY 

Introduction to the catse s.tudy
'a thr;l 

Pre-dia Imrtic 'ivrview of the 
area. 

exercise in 

Kathama stud'y 

A.nn KIutm. 

Di;r :n9ok~i 
I rna f " 

Coffee Break 

Field survey method; D. Roc'eleau 

Lunch 

Case ,;tudy review in Malavsia. (Example 

a diaqnostlc and design application). 

Coffee Break 

Continued 

2 of P.v. Carlo',it: 
A D. Hoekstr.i 



ICRAF/USAID TRAINING COURSE 

AGROFO)RESTRY RESEARCH FOR DEVELOPMENT 

Nairobi, 1-18 November 1983 

DATE: November 9 (Wednesday) 

TIME SUBJECT/ACTIVITY PRESENTED/ 
COORDINATED 

07.30 onwards Field Exercise in Kathama 

John R.iintret. 

Oi. Kcne strAFi lei~n Tott, 

E. Zulbert 

Japhet th (,,n , 
Veronic.i ,hlun;. 
L. Kyongo 
R. 4wendand' 



ICRAF/USAID TRAINING COURSE 

AGROFORESTRY RESEARCH FOR DEVELOPMENT 

Nairobi, 1-18 November 1983 

DATE: November 10 (Thursday) 

TIME SUBJECT/ACTIVI TY PRESENTED/ 
COORDINATED 

07.30 onwards Field Exercise in Kathama Continue (same as pre-
VWoul day) 



DATE: November 11 


TIME 

08.30 - 10.00 

10.00 - 10.30 

10.30 - 12.30 

12.30 - 14.00 

14.00 - 15.30 

15.30 - 15.45 

15.45 - 16.30 

16.30 - 16.45 

ICRAF/USAID TRAINING COURSE 

AGROFORESrRY RESEARCH FOR DEVELOPMENT 

Nirob , 1 -18 oveieber 1983 

(Friday)
 

SUBJECT/ACTIVITY PRESENTED/
 
COORDINATED 

Diaqno,'tic Anilysis (in four simultaneous jAl ,jintr'v.e 
workshop,) CJ.',c 

F TrioTcrrev
 
Dirk hnektr 

Co ffee Break 

Continued
 

Lunch
 

Coritinue'd 

Coffee Break 

Preparation of posters for group presentations 
On Monday. 

General review of the second week of the E. Zulberti 
course and brief overview of the ;:ogra., of John RaintreL 
activities for the third week. 



ICRAF/USAID TRAINING COURSE
 

FOR DEVELOPMENT
RESEARCH 

Nai robi - Novefrber 198 3 

AGROFORESTRY 


DATE: November 14 (Monday)
 

ME SUJE /CTI YCOORO[ PRESEITED/
RATED
 
TEUBJECr/ACT[VT 


BY
 

Discussion Grnu;, i,;.i,'5
0 	 . 30 - 09.30 (,roup'; .. e,i titi 'nof dia gno',i4 . 

nd de I n John R.iintre.09.30 	- 10.0in1 UA: u w.li'- ri u diaino; 


I;;W : 1r KaLthailm
 

C.fto'q Urmik10.O0 - 10. 30 

in small groups Group leader
Tfchr1oqy ,mopraisal exercise10.30 	- 12.30 


14.00 	 Ltunch 

Richard L *"' 

12.30 	­

14.00 	 - 15. 1 t t r res in AF 

15.15 	- 15. 30 (lf et O ek
 

- 16.15 Pe-'1 i ,on miv.111
ld tlon
15. 30 
John 	 Rii ntL', 

.jqqo, 	tod d4,,iqn prOCV Ilres 
ICRAF", des l proposal for Kathamak 

D. Rocheleauintroduction tt)desio evaluation survey 



ICRAF/USAID TRAINING COURSE 

AGROFORESTRY 

Na irob; 

RESEARCH FOP, 

1-18 tlovmber 

DEVELOPMEN T 

1983 

DATE: November 15 (Tuesday) 

TIME SUBJECT/ACTIVITY PRESENTED/ 
COORDINATED 

BY 

07.30 onwards Field Exercime 

LC4si(jn Evaluitlon Survey (in 
f,l fr-r int.rvi we(l e,!fore) 

consult.tion with Grou~p lecer-

A n erprv1 ,vr-, 

Lunch in Ktha, 

Visit on - site experiments 



DATE: November 16 


TIME 


08.30 - 09.00 


09.00 - 10.30 


10.30 - 11.00 

11.00 - 12.15 


1?. 15 - .30 

12.30 - 14.00 

14.00 - 15.00 

15.00 - 15.30 

15.30 - 16.45 

ICRAF/USAID IRA INING COURSE 

AGROFORESTRY RESEARCH FOR [EF.LOPMENT 

Nairobi, I-18 Novu'mter 1983 

(Wednesday) 

SUBJECT/ACTIVITY PRESENTED/ 
COORDINATED 

5Yf 

Detailed e<-,qtt: evaluation of the design. John Palntrxe 
(Technoloqy Uvaluation sCore sheets) 

Son!v rel:evant ,.i1mple, Michel Baur r 
ecoloqical, pny1;. cal, social, biological, P.K.R. Nir 

Filemen Torre.s 
Oirk Hockkstr. 

Coffe, Break 

Continued 

Sualtmry of Diagnostic Approach to the Design John Raintree 
ot AF Technology 

Lunch 

Defining specific research problems Peter Huxley 

Coffee Break 

Planninq and implementing investigations to Peter Huxley 
qenerate technology: The Alley Cropping Case 



ICRAF/USAID TRAINING COURSE
 

AGROFORESTRY RESEARCH FUR UEVELOPMENT 

Nairobi, 1-18 NIovenber 1983 

DATE: November 17 (Thursday) 

TI E SUDJECT/ACTIVITY PPESENTED/ 
COORDINATED

BY 

08.30 - 10.0' Choosing ,IMPT species 

Sone implications for Intercropplng research 

Peter Wood 

Willem Beets 

10.00. 10.30 Coffee Break 

10.30 - 12.30 Predicting productivity and sustainability 
for mixtures of trees and agricultural crops 

Abstract criteria 

Peter Huxley 

T1II Darnhofer 

12.30- 14.00 Lunch 

14.00 - 15.15 Systematic spacing designs for AF Peter Huxley 

15.15 - 15.30 Coffee Break 

15.30 - 16.45 General discussion on field layouts (All above) 

(Candidat, split into two working groups 
to planin aIII y c ropp Inri e xpe ri men t
Group A - High I ,vtl of research resources 
(roup B - Low Ievel of research resources 



ICRAF/USAID tRAINING COURSE 

AGROFORESTRY RESEARCH. FOR DEVELOPMENI 

Nairobi , 1- 18 November !983 

DATE: November 118 (Fridav) 

TIME SUBJECT/ACTIVITY 
 PRUENTED/ 
COORDINATED
 

0.20 - 09.30 Propo tlsro "porikental me asurements
 

Appr(% a d, t )1lection for:
(1t,i 

- Plint Plr.t,, t. I F'eter owUAIy 

09.310- 10.30 - nvi "ur:mntl cbh.araCteristics (soils/ Ti I I Ri r'no fer 

10.30 - 11.00 Cftee Areik
 

t1.00 - 12.30 Data ilnalyw;ts ,iW summaries. 
 Peter Huxley &
 
Plenary cession 
 ICRAF staff 

1:.30 - 14.00 I inCh 

1.(0 - 15.30 Ovral I (ourse review and evaluation Ester lulverti 

A ICRAF staff
 

15.30 - 16.30 Fdrewp, I to participants 

COURSE ENDS
 


