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D~Paohlco (CIAT). l:A:lhrupp (WR~. 800 S~Vos1l (IFPR~· December 1992 

ThII cIOCument outllnu guldellnes. methodologles. and data needa regatCllng .. !te 
cI'IInIct8rIzal'lCr looIoeconomlo aOO polley cllmen,lont o, the Global "Altemallvet'to Slash 
and Bum" proJ8Ct. 

l. !mIad 00111 IDd QtüctIvu: 

In 811fab11sh/ng researoh methods anel e$ctIng data 'ICr the "AltemaUvet to Slash aOO 
Bum" projId, It la Impottant to WOJk towardt the fuIIIlllng of the overall goala whlch ate: 

• to reduco the rate of tropical d9forestatlon 
• to Improve the well-belng of ruOUtce-poot farmera. 

The ob!.euv •• of the social seIence resaatch component (u Identlllad In the propoSal) 
lhOuId aI80 be taken ln10 consldefatlon: 
• .... , .. and prapare diagnosis of the tooloeconomk: and cultural1actors and 'lhe poIk:y 
anvIronment Jeadlng te s1ash and bum agricultura: 
• Datlgn and avaluata poIIcy altamaUvu to ellmlnate or reduce S & B deforestatlon. promote 
lultllnable agricultura and protecl the environment: / 
• De\'alop methodologles and tool8 for pollcy (and socIoeconom!c] eVllluatlon to facllltllte 
deCiSIOrHnakIng procees" fer Implemenlatlon ot polk:y alternaUvu: 
• ldefrtIfy and adapt succ:essful poIk:y experlencet trom other counttles aOO locatlona: 
• AIISall poIIcy declalon-maklng proceesll and 1d8nllly crltlCal Interventlon pelnta an meana 
te promote lmpIementatIon of poIIcy altarnatlvet. 

11. Ka QuldJllnt,. f?roctuu, .n~ planl Ior Btuarcb Dtalgn; 

L lntatdl!lC!pllnar!ty; lhe researoh should antalllnterdlsclpllnary taame ot people in eaeh slte. 
For lila pollcy/$Oc:lotconomlo reseatch. a preferable mlx would Inelude an ec:onomlst. soclologlst 
or atJIhfopologlst. an agrlcultural/resource polioy expert. and 8 demographer or nutrftlonlst; and 
"'e peopkI shouId also work dlrect!y wIth 'lhe biophyslcal te8m. lhere should be a balance 
between natural and social scIentIsIa. 

b. AggyIs!t!on of ex""'ne Data' The reseatch t88m ahould avold duplleatJon of prevlous reaeateh 
and te take advantage ot exi&ting data, They should aequlre e¡d9tlng document9 and data that 
has lIready been collectad In thls tIeId. Such InformatIon shoul6 be fully revlewed tlefoiirr Sartlng 
'lhe <lata coIlectIon. and reaearch budgel8 should aIIow for throough Investlgatlon of exl8tlng data, 
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c. pertJr:lN!qv Apprpasb: PartlclpeUon end dialogue wIth farmerslhoulcl be malntalned al" 
__ al the renarch end develOprntnt pt'OOOIIS - le. before. durlng. end followlng tha pro¡.ct. 
ThIa kMd al partJcIpatIon can help to GMure SU<:ce88 end adoptlon of changea, end wll heIp 
fICIIItate etf8CIIve foIIow up and executlon of Intel'ventlons. Speclflc: methods Ind adaptatlons 
of partIcIpatory rural appraise' ane! agroecoeystems enalysis should be usad. Speciflc guldellnes 
fOl • partlcIpatory approaeh Inelude the followlng: 

1. Before undertaklng any field research, group meetlngs ahould be held wlth Ihe local 
communlty, fermerII, end government agrlcultural agency (eg. extenslonJst&), ene! poIIcy 
makals. 1ha research objectlves should be dlsous8ed generally. and Ihe local people 
8houId be enc:ouraged to provlde suggestlons and Ideas, and pdorItIM. The "extemal" 
tMm lhouId emphulze Ihe Importanc:e of Involvement of local peopIe, and 8ñIblish the 
ba8Ia for • partIcIpatory approach. 

2. P8ftnerlhlps with local groups should be formad: !hese peopla can help In Ihe data 
collecllon and proj8ct actMtlaa. The local people lnvoIved can be aelectad by !he 
communltlea, and they should represent dlveree Interests. Local people shO\Jld be 
prov\ded ttalnlng onresaarc:h methods, end remuneratlon for Ihalr work, If posalble. 

4. Contadt or Inks are neaded wIth kay government Instltutlons and NGOs Ihat oversee 
educaIJon, agrIoulture, and resource mangement. to galn theit c:oIlaboratlve support, end 
to asIlst In !he IdentHIcation of gaps, constrainta. and needs. Extens/on a"enta ane! 
social workenI may be parlk:WarIy halpful u aourc:es of Informatlon and potentlal help. 

5. PartIc:Ipatory research methods. partlc:ularly PRA or adaptatlons of PRA, shoulcl be usad 
lar anaIyIIs and Identlflcatlon of needa lOe! prlorlty dons. A dlverslty of communlty 
mernbetI. IncIudlng margina/izad gtQUp8. should be lnvoIved In the exerclses. 
(Sea Attachments A and B. and supplememary papers on partlclpatory methods). 

d. Econom!c Ana(ytJcaI Eramework: Partlclpatory methods or appralaal should be aupplemented 
wIth tItId IUMIYI (uslng c¡uestlonnalres) and eoonomic analyela al productlon data uslng 
rnodeIllng techn\ques. A comprehensJve anaMk:al frameworklmodel may ba usad to ArtlculAt. 
and test lar !he potenUeJ for tedlnologlcal, pollcy, and InstltutlonaJ changes. (Sea Attaehmant 
C) The frMNlll'Jork can MM u a tool tor Identifying aample selectlon crltera, to en$Ufe varlaIIon 
In kay varIabIeII ovar time and geographlc araas. It liso can be usad for eventually testlng 
hypotheeea regardIng!he aJtera1lon of resource practicas. These modeis should be sitwpeclllc, 
to accurateIy rapresent Ihe bIophyslcal and soc:loec:onomlc condltios of tha study sltu. 

a. SyWmt UndendandIng: The research ahould be planned and carrJed out with a "systemlc" 
or Integrated approach, u opposed to a reductionist or commodity fooos. Methods and láu 
from "DiIIgnoIis and DesIgn° (D & O from ICRAFl and "Farmlng Systems" litaratura la ralevant and 
IhouId be Incorporated. 
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lit CtnIrJI OUIIIlgn. 

The , ... areh melhods, sito $eIectIon. and data coHootion should revolve around tutlng 
hypotheSH whlch ate central to fullllllno the maIn obJactlvea. The gatherlng ot EOOntneoUs 
InformatIon ahouId be avolded. In order lo malntaln a fOC\I$ on Ihe overaII ptojecl purposee. 
The foIIowIng key questlons should dtIve the researOO 1ffoIt8. and wIIl help lo malntaln a fOC\I$. 

1. 

2. 

I 4. 

7. 

J 8. 

WhO ar.th. maln agenla (Iubgroupa) responalbl. for CÑtoreetatlon In ·new" 
land, and who .. Involved In .ettlement u.lng .Iaah ,. bum agrlculture? Whlt 
are tII. purpo •• a and ratea 0' thI deforeatatlon (by dlfferent groupa)? 

What a,. tII. maln faotona or clrcumatanoe. - Includlno eoonomlc, polltlcal, 
InItIIutJonal, and/or blophyalcal faotora - drlvlng people lo mlgrete, dafore", 
and Ule foreat and land ,"oure.a In the predomlnant weya? 

l. deforettetlon l. drlv.n by other acto,. bealde, reeourc. poor otII .... . 
Includlng, for exampl., for .. try Induatry and W911 capttallud large .nte;pr ... . 
(ranch,,., PJantatlo~.)? ? 

i~ I i;t~r . r' l' ¡' I ¡: " 

WhIt are tIIflmpacttl and charactarlttice 01 .Iaah ,. bum agricultura on 
retourc .. ,lÍa on aoelal welfare Ita nutrltlon In varloua agroacoayatema? 

Dot. alath and bum agrlcultur. on. foreat margln aettle,. tht be .. mort 
larm rttur,. In comparlaon 10 avallablt alt.matlve.? 

Whlt .... tII. rol •• o, women and chlldr.n In resoure. UI. declalon-maklng 
and agrlcultural and .xtractlve actlvltle. In thla ar.a? 

Whtt marlcet. for agrlcultural and .xtractlve producttlara acceaalble to peoplt 
In tlllI ara., and whet .. th •• xtent and nature o. tht mark ... ? Whet are 
poIlcla. and olbar factora that determine the mark" charaoterlatlca? How do 
market facto. affect 'armar adoptlon o, technologl .. ? 

To wh" eXllnt do foreet margln resourc.. offer r •• ourc •• and 8conomlc 
opportunltlta to .ettlera? Do the for.It8 them.llvea heve 80clal value? 

What are lbe maln conatralnt. 10 produetlvlty that Jarm.,.. lace? Do lbey hava 
ttrategl .. and , .. ources 10 d.al wfth .om. of th. maJor problema lbey face? 

10. Hava 10m. teohnlcal optlona or proJecta for more austalnabl. land u .. 
ey.tema In fore.t margina been developed by formal r •• eatch .ntltl .. , and/or 
by InnoYallva tarm.ra? What are they and to what .xt.nt haY' 'arm .... 
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partlclpateclln lba proJacts andlor adoptad th. technologl .. , 

- 11. Whet factota affect farm.~· adoptlon of land-u •• /technology optlone? mM 
chang .. are d •• lred to enable adoptlon o, more effectlve altamatlv .. , 

12. wn. lM1ftUDona. ana pOllOy enang .. are n .. aad to facllltate adOptlon o, 
auatalnabl.land practlcee' 

IX. Rata N •• d.; 

AnIweI1ng these maJn questJons requlrea colhlctlon O, data on multlple varlabIea at 88Ch 1eveI:' 

•• l.ggaIIfarm !evel data Deids -

DlrnographIo data (where trom. relson for mlgratlng/setlllngln new ara.) 
Film producllon data (lnputs, outputs, craps, ylelda) 
Land tenure and titIIng (farm alza, etc.) 
NutrIIIcn, heaIth status. and dlet 
HouHhoktIfamIIy elza and oharaterlstlc8 & dependente 
Labor and dMllon of labor (between wornan and men) 
HouIehold Income and Off farm looome souroes 
PetceptIonI Cf rl8k Ind 01 productlvlty changas 
Farmer preferancet and n .. da (technology, aconomlo, and/or social) 
Percepllona of crop dlvarsity and reasons for dlvarslty 
Educatlon leve' and eervk.:M 
LocaIlnfrlllltlUctUre 
VII ..... of reeource clegradatlon and of conservation practlcee 
IndIfIII'IOUI ~ of resouroea and agroecology (mfI'I and wornan) 
MIrkMIrI9 channeIa and constralnte 
LocaIII'YeI lnttItutlona and se!'VIces 
lnfcIrm.II organlzatione (NOOs) and farmer groups & their roles 

b. 8t!g!oDlI anc! nIUOOa! MI data needs; 

Land owntr8hlp lllructure and tanura eylterna and lawS 
RegIonaIfnatona! 1nfras1ruc:ture 
Marketing ohann. and poDc:lss 
Govemment prlcfng polletas afleot/ng land 

• When poNIbIe, dala sbouId be gatmmH:I otIllfstorical!past rrends, as weII as ptUMI. CÍfCIJfI/8Mnces 

atJeaiIIg Iand UN and sIa8h and bum I19r1Cutrure. It 8lso should be re8lized lhBt lfItN$ is cOMIderabIe 
0!tI!t!!g1ll U- diIreferIt kJv8l$. 

--~­; ~"~-... 

• 



Reglonll & netloneJ lancI-us. and agrlcultural pollol" 
Foreet PoIIdee 
Rolle of lMtI1utIone that regu/ate/arrect use of land & resauroa. 
Den\ognIj)hIC ttenctt: MlgratIon, populallon growth. and Impacts 
Role of agrIcuItu,eI extenslon and ttalnlng 
Educ.tlonal Mrvlc98 and poRoIes 
TechnoIcgy pollcle8 
RoIeI of regional agrlculturel rasearch InltiMlOIl8 

A, InIfIrna1!ona!llgbal leve! data naeda: 
StruclutII AdjuItJMnt poIIdes that affact local land usa 
EnvIror.n'llnlll programa 
Donor f)OIICIet and proIects. and thelr Impacte In the area 
Energy poIIcIe. and prIces that affact lancI use 
lntamatIonaI marketa for agrIcultureJ & forest rasouroe products In the are. 

In eorne ,*18, the deslred data will not be avaIlable. The Ilpecif1C oholce 01 data needa 
and 1he moIt Important methods wtll cIapend on the local agl'Oécologlcal and social conalllons. 
Ad8ptat!ona lo thOaf local oIroumstances wlll be neoessary. Thasa mathOds and data 
needt/gaPs ehouId be dIscussad wlth the local researcher8 and team rnember8 In a11 CUIiII. 

¡. Va SymrnlCV o, yt1bodl 

Tht maln meth0d8 to be used In the social solence research willlndud&: 
a. partIoIpatory rnethods for rural appral8al 
b. surwya: atructured and lIernl-structured Intervlews. UIIng a systems apprQaoh 
c. eoonomIc anaIy$I$ 

• partIaI budgattlng & produclion analysls Qnput·output) 
• netureI reaource acoountIng 
• matket analysla 

d. nutrItIon and demographlc analyllls 
•• poUcy MaIya\I (01 several poIk:y Issue., es notad aboye) 
r. lnterInstIIutIoal workshope and pollcy dialogues. 
Ir expertIse on th ... methods do .. not exlst. trernlng would be recommend9d for 'eam rnemb&r8. 

VI. Attachmenta: 
A & B: Inforrnetlon on PattleIpatory methods 
o; Econom/c anaIytIcal fral'lMlWOrk 

Supplementary artIoIeI (From FuJlsaka. and Chambere el a~ 
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Atiocbmtrd Al be..,.. from draft pap., by A. ComwIII, l. GulJtt and A. WCtIboUm, , 
·AcknowIedoIna Proc ... : Chllleng.. Ior Agrlcultural R ... arch and Extenalon 
llethodDlogy." In WOt'bhop BIyond" Firmer Flrwt; Hurol Pto¡altt, KnowItsIgt. 
AgrIcuIIypIBttMmh .nd ExttDlkm Praqtlc .. IIED/lDS. Suteex, October 27-29,1It2 • 

.""",.-,,' .",,,tIIlerfll: .. cqtloII.t • ..,,.,.,, 

Ov. .. patdecadeorllO ....... .,..lDespbIoaof ........ lDlO-CIJled"plniclplll~y·nI.lf::b 
lid a ... medIodloaifl. Tbls ... Allllted iD • pi"" of 1ClODJIIII. o-.jellOIIIIy 'OWIK!d' by 
Ibtir nepecdve PIfI'IIIOIIIsta. A!JIOI&Sl tIIe rbecorlc. taba OD by evc)'OII4Ilmat ...... 1 ... Nao 10 
tbt Wodd 1IIIIIt, tbtn llave beeD _ lmporwIt iImoYIdDaIlId lIpif\caDt ....... 10 .. 
.. ''''' ..... ~ ID apIcuI_ reseuc:b ud _IOD. '. ". ' " .". . .... 

, .. , .. ~ : . Tbere .. of coune maa)' 0\,,: lOIIIIt ~ __ lIIOnI OD 
probIeIr d!lpolls lIIMbodoIoJy <ti . .\EA, IRA), odien iIcIII OD CQM!W'Dily IllpovtulllClllt <ti. 
DELTA,4lMP. PAI., 'ff'D).,.odIen c:orMiItr"ODfadllIIIdq_fanII wod(.,. FPR. PSlt), 
wIIIt odien .... 10 ....... Jale ot el ....... (., Pro). 

Dt«tc .. peopI. llave dlft'etent id.- of wbaC 'panlclptioa. 1mpI. (Boa 2). Tbt bIIInw of 
~ÍIIIl'''' becomellO III ..... usI ... dIat .lIIOnId~ _,.. ofllMldaodolo,kal 
....... IIIIeded. 

"~ . 

Tbt tbIlowiat HCtioIIa will revitw ti uf die approaeh. 1<,JIl~ "S .' fSR. PPR, ~" 
'.,J lid JiRA • expIorlq lile 1lrelllb1S, weaJaMl •• lid ovtrlapa. Eads lpPIOIda ... eYOIwcl ID 
..... waysla dlft\nat pi.., tIdl .. obvloua ~ ud m:opIaed w ...... '.IId_bu 
dlft'trlllt approacbIIlO fIrmer piI1Ic:ipIdoD, nu¡IDa en. die COIII:I'II:&III 10 die coIItJiatt. 'DIe 
dbd ... ,b tbtlutllre luo eapitallu.1hIs wldur...,. ofIllldlo6olOJlcal.ped .. w .... Ioa. Id luy .... _1IIOYt ÍOIwlfd. 
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"" ___ ~ I11III &ti"'. 
PIrmIDa s,...1lIIeatcb aad Blteaaioa (fSR/B) -ald ÍIOIIlI ftarli". to die pmaIIbI¡ tnIIIIftr 
or tdMI9cY 1IIOdII. 1t is baed OD potltivist aad empirIdIt .... " ...... die IIIIIIB or 
~.,..... _, "how Ihdr ~ ca 1M.' 'w,.,..""." ~ ~* 
"""""'''''''qrlflllllll,,,.,ltIctlllllIItGIIt'(twa#1tlftJfl..-J. """.,.,.",. 'CItI4""".MIh 
Id .. "", fInatI,.",., 011 btIuIlI of M M'II cm t1teII' p,.. '''''*''. QIn" 1992). 

1'IIe prIDcipII ....... for a aew approacb WllI_ eoasuaIIIIIlt ... fanIllevel UaItrd ... __ 
ot teebft,. oomIaa fIom outsIde tbe I)'SUIID. AdYOCllll of .. PSRIE tIIIIIftNICh, priaeIpIIIJ 
~ tIlOIIIImIltt la die .... )' yem, ..... _ nlllrclt üouId be ".I .. ~ by apllddy 
Id I Ilfted fII'mer'slllCldl. ndItr lbaD by dat precoIICtIItIoa of RIIItClIcn.. ~y. die priDcIpII 

lIcu 01 ."ajee! ~ ftIMRIa .... IbIfte4 from tbe ....... to die fina (GIJbM« al, .?IO; 
su. «al, l!la; CoIIÚIIOD, 1911). . 

TodaJ PSIIIIalaa lo lila)' lbIptI aad ... maki", ., ..... 1adoA dIIIlerIIh. 'I1arw Q)A!'DOIIy 
tpIId by priDdpIII cItIIDe JlSRIE ..... : 

• .. iatIIt- tIIOn bJ 1'IIeII'dlfn. u.ceaaIoDIIII .. "mea ID .... , ... _ 1IICIdH'J 
.... oved ~ tecUoIOJitI ~ tbr 1ocaI_1doIIII; 

• .. boIi* lIPI"OICh - demptiI to coaakter 11' Iaipoillilt _.c:doat _ aft'tI:c ... 
perfiInDsaca or die tarm .,...: 

• .. iDletdllclpJlaary penpeclive to probI_ ....,.... lerllllOlolJ dII.. trIII 
1mp1 ... _1oa aad ...... UCioa (ptIIDOdW. 191410 Cnla. 1911). . 

111 pnedee. JISIJE II:ltYIt.ieIIIretdI from bISIc ~) Al, IRIa. ID ftlHII'.::Illlldoa trIIIl, 011-
lIna trIIIl, IIIIIId-IocIdoa trilla, atmaioa ~ lIIIl pmdadiM proaJ'IIIIIMI. MoIt wort 11 
.. dIrouP 0IH'anII lIId muItI-Iocatloa trIals, tbr tIItIa& ... OII-fanD _1doN _ ... 
lIIoat farJDIn' pIOIIIems ud COIISU'IIDII. wIIldI 1ft lb. cc-""HlIIk 111 ~ to eapei' ..... l0iii. It .. 
O'lIIbllllll to ... , ... motW oí COIIYeDtloIIII ftIfII'dl, 11.'" la 10IIII .",¡, -iiaaalaldal dlIpntil 

. pIOt*IIiI wIdIout ipSIftc .wfeaeace to iDDtmtIoas whldldle AI.udHn wIIIllD lIIInJcIIIc. or !lit. 

PDIE·... ,Iban iiIOIl obv_1a a historicalpaspec:dve. It aI,saified. _bid lIIIIOtt away from 
• ClopooaIJ ti, ."'" (allhoup tilia nm.aIIII • favourite lM:at oflCdvltiea) lIIIl • , rp'''''' of .... 
,... •• - lA IPPACladoD or Ibe eompIaky or II8ficuh¡nIs,... ud dneiIIoJHneklaa. It . 
r 11and. 1Iowev.r, lapIy ÚIIIDIldve to farmen' bIowItdp (I .... tl"oot .. Bart. 1911) .. die 
fIow ot taowt ..... """¡aed la lile resean:ber-blct..,..1IrdIer lIIOCk (Oibboa, 1990). 

1. 
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'I1IIrt la .. lB atmtlw lhenrure OD fIII m' .... ' ••• ..,. (el. AmI"'" 1919). It. ...., twftw 
vt 1M ........ fIMIII¡ 1M tIpIf\cuIce of liad ... fbr _ ••• a 10 a¡dculculaI fa, u ... 
lItaIm 

• F.... ClJlPlDUOIIJIy COIIdIMt lIIeIr OWII I1'1III II1II ............... 10 dMIr OWII 
pIdIaIIar dw'.''''' ('l. CMdyaI, 1917; u..,.1IIII8oanlI. 1917; Boa. .,." ._. 
JIIIId!. 1990; MIlIar, 1m). 

• TbIrt IN IIpIftcaat dlfrCl'llllCll bltweea_ fICOC*I vt 1IInDIo' .. , .. , ,1'1lb __ 
.......... ('l. Albby It al 1917, ....... Oall ...... lUcbInIa, .-. ~. 
1912; SIlla, 1912). 

• n.. .... n, clIfI'a_ beCweea ..................... a ... 1a fbr •• Jn'It ell. 
lIIoIdeI ud Boodl. 1982; MIIIQ'I It 11 1"'; ....... eouillloa, 1991; JodIIa .. 
1'IrtIp. 1m). 

• FIIIIIII'I' OWII _yaIa of fIIrmiDa .,..as oft'tn iIIIport:laIt. .. d....... iDIlJbIa 
(Coaway. 1_; LIablfootIt al, 1991; Guijt .. Pnlty,1912; 0. ....... 1992). 

• TlICImoIoIi ..... ptrtiaIIy 1dupIed" .. locIUy fM'a(ud (ea ..... I",.~. 
1",: WIuno, 1m). 

• ...... lU1tI¡iII of rar-r .pcrirn' ,,-'08 .. dyDIIIIk .. lIIaptIw ........ ID _)' 
.. farmIr lUlUlJies are qWcbr ........ 10 u 1ft -011 ... CiIIatíaI dI(! m_u cel . 
lid dMnlty tbII tbost of rlllltdlleit .11_ (AbedlD _ Baque 1917. HoItlla It al, 1917). 

How CID tbe ODIOIDI ptOCIII of rar-r .,._, •• '08 be trIl'tIetMIy u.bd wiIII tdtDtHIc 
1IKpIrimeIItIdO? 'J"IMn IR • lIIIIIIber of COIdI\cdII¡ ideu OD lIow 1IaJs coaId Of lbouId proceed. 

".,.., """'0" .,., App""" 

Growllll dl •• I'I_. Witb two CODlalOllIppl .... 10 ~ _1 cb. 'nnI devekItr,iMIt 
--'" '1IIrVty 1Iavery' (01 ...... 1913) Ied 10 ........ vtlaplll .... /t.JIIInIIII (DA) 
......... 19'701 (JDS, 1971, 1979, C.rlldwn lIId Cbt'DtiCII. 1911). JtRA .. lIed ...... 
ttIdHfra beCwllD 1M qIIIIItÍt)',lCCQtIq. ___ tImeI ..... vtlDibn r'nD ...... te, prlr¡cip1tl 
af1laJs 1IppI0ICh .... ....,.,., .. OD _11tIw iIIrIIIIII. OD "I11III)', OD ....... daIap'" 
•• t« vt ti ... penpectIws 1IIrouP .. appIic:adoD af ........ GIl .... 
dile",,"''''' GIl lile .... ofloc:ll ca.."._ ~ ...... o ... pIor\It¡dIt __ ........ 
d'''MIII_ 001 proceII vt 1ClIOD .. ~ ..... 10" ....... u. of laIIW ')'POdaUII 
l1li, .. lIqU,rcllll mIew of ftadlllp ~ ... _, •• plOCIII.lDidaIIJ. JtIAa lIIIded 10 be 
1IodI CIIIHff ud emiCIM. 0III1c1cn CICIIIIoUed, ...,.. 1M .. GIl .......... 1tIoa ..... 
-..el 60DI IDIDY ..,.. 1bIt JtRA proyIded """-b! fDr liIIoItooItI .... coukI 11M 
.... 'aI ...... m 00III4IqIIIIICf. . 

DA COGIlllued ID cIevtIop Itarou¡bout die 19101 liad ................ vt "",'lIt1l.tJ. 8)' 1M _ 
1_1rIDovaIioaa "111.,._. lit .. prcIC'U. d .. a,," ;ltah. Wed lIy 1IIDovIdoM .. 
..... ,... -)'IiI (O)' ... ·.".Id «11. 1910; c..a,. 1"'. 1917), IPPIlIId ~ 
..... wlll « al, JtIO. 1UIoadeI. 1912. 1'" .. JISItIIII'R (AIIItIJ, 1"0. It. IIIW ...... 
.... ~" IIOfJ lIIfII AppraIIaI (PRA) .. coIDed II1II_ Iocut ...... trom dlenpld coIIecdoGaf_ 
• ""1btIaa • IIIOR JtIIUID8 pardcipMlOD trom local peopIe .... 1'.,........-(M»¡. t M 

.... 19i1. ,... Ud Grady, 1991. 1ItiD. 1911-1912). ,... nqaIrIId 1IICIftI .... 1MIN1Iiv. mdlocll. 
:\ 11...", 1M !de of die 0tIIIw.r '''1$ •• a ..... of clia"... A ....... vt 1IaJs WII a 



. . 
... 011 beUvIour_lUiIudtI. Tbt ftIht of outald ... 1a IIIl'IIl2" procm .. ,..".... • 5 
.. ot flIcIIlIauIr lid CMII,a rIIbet dIu • dlnctor 1Id.al,.. DA ,..,Id.lllfl .... la ,.lDc,-, 
ti) dMlft 111 poduc:tioII of 1i:DowIedae. .-fIII-.......... of PIl1J JlII IOM"_ 
... 'WIIIIIIllftlllloods lIrmed lile lUbject "'1'111 .. dI. ,." .l'IIIIII.lotaI ...... 1IJO __ ... 
• dIMII.~, •• ptlI11tPIla. pranll ofl'llllrcla lid cknl:; .......... __ .,,"PIA. 
'lile lDIdtodt of IRA, _ .... y of DA. ........ iD .. 19101, lid .......... rtdt _ of "'1adcIa . ...."..,., ud JI'OIIP woct DI"" (BID S) ... ..". .. _ 'lb rhk b' 
.......... 1he1GC!t.l ~IoDl oflhe fowclloell YII_ 01'....... . "prO = ot... h d 
lDacmdoI _ .. COIIIPIaIdel of lOCIaI .. om ... lid -. JIRA .... M+M. ,ami .... 

",11fdI1Id pl'IIltk;o., otrer opponvllldel tbr ll'IObIIiIIDJ loca1 peopIallr...,.."'" (N.l/ul' .. 
• el, 1991; Devavaam, 1991). 
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.1" ..... Dlqnmm.l.qtllllblllll GOIIU01 Cffii ilii alldoD JDd ..,. fA dio 011*. mocItIa 01 
__ 10 be 1bIred. provIdlq • IOUrca ot lratormItIoa whIc:b CID '" cIJIcII,,~,1IIIOdIW lid 
tú ..... Local '*'IOriet. ctIWIa _I~'" _ID .... dllp·" .. ucte' .... wtsIcII ...... 
t..llllpplq ud IDOCItIJm,. ID COUipit ..... IIIII,.. of JocaI ,......_ of. sp .... lid ........ 
.,.. lid 10 dlqnmmallc 'iIlPUI .. ,doN of boIIsebaId JDd llwIlhood .,..... ...... .... 
_ .......... nk:II.,. dlnctld b7 'lile VllIIII vi .... '.. cll •• IoaII ........ ........ 
.. crtlllYely aplore tIItir OWD venioDs oflllelr wvrkII.. 

,.... :J. CoIIpIrIDa 'lile vcrW lid 'riIuaI. 

v .... VIMI 

(illlrYiaw. _~. lila) (M., .... ....,¡.,) . 
~ ..... lllili .. : ... 

- , ........ a-tlv. er.tIw . ... 
III)IIe ,. .. r •• 

........ - _orOllllicler BiP Low 

""lid HiIb Low 

'nIt ......... ....w. .. o.w.r ..... 
"'01: . 

DIIIII .flluDOed by: &tic ... 
.-. lIoD ftow 0I .. 1111iw1 

~ of laIiofaIIIioII lo ~ -..... T...-at 

1ai"'1jve lar 
. o. •• 1det ....... 

o.-aIIip ot ~ At+.., ¡". by cal Id • SItInII; - .. -- ti)' ...... 
I"'~ f(lm~ 

·....",lIIdlOOflqu.eisllprovIdellloppoatlillk7to ... ltllldltDevl .... CIOIIIpI.itleillMllYlll 
la declaioa •• "lItI. 'I1ae7 .,. particIIIarll 'IIIhIIlQ ID .... ........ of locitIIf lppl'GpIIaIe. 
.... ",..., c:rItIIfla ... 'Ilectia. lid "1IIIlII¡ 1*1". ".,.... 01 tfdalOloJiw. M ... tIaey 
fDnD 111 lavIlvIbIe JIIIcIt for .. ricul1urlll'lllln:llm 11 10 .... nqaln ' .... lid pr ..... fa .. 
.... 11 r .... varII!CIJ cbóice. MetbocIJ IUch as crop biop'lplllll,lIIIWort lid pllldaway dl. .. n .. 
(F'ADl-AtdcI 1991) lid, IlIOn receady, .ya:u dl ...... -= .. (GliIJt lid JInay Im) ..... 1Iddid 
ID • npenoIri ot lMIlIods whidI CID be efflCdvely lIIId la ~ .............. bitw •• 
re. di re' "ms ud fIraIeo. 



• 1bt poIlticII _ lOdaI CCIIItUt of tbe ... of ... 11 oftID ~. D&iIpItt lile 
popuIlIt ideIII, PItA cuJlill be URdID lile precaa or iIlürll't"'ioldlt dMllov"-' ...... 
..... 1oQI~ 

• 1'IIt COII&tIt or lile r. •• tIICOUIItW lid tite poww IIIpIh ..... or .... pro III1 of 
dlalcJpt.llatpretat1oo - IIIIIJlII ..... ~pIObI ......... . 

• SocIal COIIIpIaltlts lid proceI'. ma)' be m'md la lhI ploc",. oIlDtotmIdoA ooUtcdoa 
lid IDIIJIII. whl. 11M IlitIIDrICIIly tIIIpIIa$Iaed l¡IOICOIoalaJ lssueI. 

• 'DIere 11. __ y 10 UI1IIM _ fmmen are oaIy tao _lUiD¡ 10 pIftk:IpIIe ID .... . 
_1IIIyI1I •• tlliDa-la-hIeIf. Tbll raIItI. • ..... ofprobl .. ID .... orille ..... 'M" 
w1IIch ay be produeed. 

• II'fCIYI PItA work requlret Ihlftl ID 1IdtudtI. MbavIourJ _ iut&1NtIoIIII ... 
wldlo\d: ..... medIocIl Ite DOllDOllp. . 

• ......., _ rapld 11 ofteII WIOftJ. PItA lhoukI be MIlI DOt •• 0DHfl eveat. but ...... 
• pIOC8SS la modoD in wbidl ill«emelltal1eInIiD¡ ia pan of • km~ COIIIIIIitmIat. 

1'IIt d ... )' fmm spedallsa. _ lOWII'ds • .". boIiI&lc or ,lIleI'IIitt lppIVICb JIu .,.., 
pICNObd • llUdt by pracdcall:OIItIIIpDelu .. by .... ID dleondcII ~. n. 'oId' 
WOlCbelIlav. beIII lhoWD DOt oaIy 10 be CIIIIIbenIoaaI _ upeaslve, but alto oe. .­
lalft'o;t'8. _ of briD¡Ia¡ abovt POtIdve .... IIcnulaal)' botb ..... 1IdIOClllICIIM.I&I 
.. wo.:tID¡.1ocII peopIc -1WtÚIJ 10 ItImft'onltlla. . 
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... 011 beIIavIour lIl4 Mdrud •• 1bt • of outalden lA die teleltdl proceu WII rtCOII __ •. 
OM Of flcUitIIor lIl4 .ra ~ _ . dIrec:IDr lid II1II,.. PItA prlíO 111 ....... lA pritlcIpIe 
ti) 4IMIYe die prodItctloD of bowIedp, ........ ,.... die paentloD of poAIIIlllfllOludoDleato 
.. wIIoa ItwllIIoodI fbrmed tIIe RbjeCt'" ........ Al • rauh,loc:II poopa. .. 80 1oDpt.-
• .,., or ~.IIut. ptI1"t1JIIn 111. p!.QCIIl of nmrllb ud cIMIop ••• lit lato lIIOdoII 
by_PItA. .. . 

TIIe • IdIodI of lUtA, • ,_, of PIlA, _lid ID .... 19101, ad DOW COIII(IIIIIe • ridI _ of 
.lflsldoa. ~ lid poup wort ... (Boz 3) Iba 11M ~ vaIubIt ... 
IlllllliIllMdIq dieloc:ll percepdoaa ofdle tImcdoIIaI __ of~ .. pIOc •• of lpicIIIIurII 
lIIDIWIdoA _lile GOJDPla\tla of IOCIII pnlClIl. lIId -. PItA ..,.0ICIIIt • .....mI .... 
fll' •• _ pnalce aleo crffet opporII'" lit _billalDa loc:II peopla lit joIIIt lIldoIl (MIICIMIIIs 
... , 1.1; DIvMnm, 1991). 
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! b 
1 OD I PIa'. D!IIr,mm"lI lIIlbIes ccmtrol ove!' die c:núIOIl l11li 1IIIl,. of die .... modeI._~ 
! 4IIfatIIDI 10 bllbInd. PJOYIdiDII IOIJRII of iId'ormadoD wIúc:II CID bI ...... ed. IDOdIfied -
i _11 dlld.1.ocII CIIIIIOfItt. erIterIa I1IIIIJIIlIoIt arelllld ID die el ............ '*""" .... 'fIIIIcIb ... 
, fmm lIIIIpJIiDa 11III1IlI.ldeUID¡. to eo~ _,.. of IocIlpelc.pdODa of..-lllll1lll WItodcaI 
1 ....ss l11li ID ~ npr 1I&IIIIIIk'III of IIouMIIoId l11li Ilvtlillood .,.... ....... 
. 1\ .iMiD& qIItIdODs wIIldI .. cI\recbd by die VIIueI ofdl, rtt IIIC%7, locIl peopI. are ~ 
" ID cnat:iYtI~ apIore 1beIr OWII venIoIII of dIeIr warIda. . 

! TIItJ_ 3. CoIDpariIIJ .. YWbII l11li visual. 
1 
1 

I 
1 

v .... YIIIIIJ 

(iD!M ... ~ ..... ) ..... ..... ..... - , 
iIIiIlp .... 

~ ....... RMdivtI Cr.IM..mt1llill 

1 llIya Ibtnaive 

""""'_'1_ oí _ HlP r..-. 
" . 

~..taGt Hip r..-
1'IIt •• 5_ ... 8IIIIriaIf ... ,.",..,. ¡..w., 
... or: 

DeIIIl iIIft .... lIJ: litio EIIIic 

1a"'--'ioD ftow o-IItiYt 

AltI.¡bill)'oí~1o I.DW HIP ... "" T,....., 
lIIItiatiw b 0I111Í_ ......, 
OwIIerabip oí ialonMIioo Ap¡woplillwd by 0I111Í'" SIIund: ca .. CIWIOId by ....... 
~ 

lankIDa lUId scorioJ IlUl'clJlls provido. opportwIhy 10 lIDdentaDd lOIIItofdleeompler.. iavoIwd 
ID decllloIHDItiD¡. 'l1Iey .. puticlllll'ly YIIuabIe ID die le lIIoa of loI.:IIIy wr.", 
.... '¡thd criteria Ibr teleai. lIIId evahIIdD¡ panIc:uI., VIrieIiII or tecIIaoloJIeI. ,.. 1IIIdl.1bey 
ilrDllIl ÜlYaIIIIbI. JIIIde Ibr l,IrlcuItIInI nallu:.ben 11 to .... ~ l11li pe-- ••• 
Uve 11 repnb vltieCll dIolce. MtIIboda 1UCIl1I c:rop bio,papblol. MwOtt lIIId Pllbway diaJt'ne'lD& 
(FADf..AIrIca 1991) lI!d, JII(lft reetI1IIy, ~ ~ <Gú.Ut l11li PnIty 1992) b.M ldcIed 
10 I npertoire of JIIIIIIIodI wbk:b CID be efl'ectIveIy .. ID &cllbIiII¡ .. lDterdIIDp .".... 
...-dI aellIItiaa lIIId linDen. 

'Ihtou¡b • cnat:ive !IpIII'OIIdl 10 die IIIIIIY cllfrInat wayt of bowiItI _ rtu:wah I dIlO ...... of 
biaaII _ ~ IIIoIIt ftIt1I peopI,'. l:DowIed.e. PIlA bu .... P"I •• III 10 _ .... 
Imponaat chIDIes ID lPPfOICIIae k.,... 10 be pracdIed JIIORI wkWy. 



AU'obment C; Economlc modellln; by Steven Voatl, 
lmemlllonat Food and D.vtlopm.ntPollcy R •••• roh ln8tftute (lFPRI) 

ANAlVTICAl FRAMEWORK FOR FOREST MARGINS RESEARtH 
"The followlng sketch 01 en analytical framework Is presented to help foous attentlon on the types 

{and levelsl 01 date needed to test 8 cornprehenslve Sel of hypotheses regarding the Impacts of poIlcy and 
" technology changos on farm-level rasource allocation declsions. Attention should be paId to subscripts. as 

thoy provlde hints as to potential dllficulties in dela collection. site selection. and astImatlon -• 

I. '10' Lew'- "iN indlXIS plots 

nt- indexes time 

~: Al1 indlxld by _Jn. tha fan. hous.hold., 

,. 101] Para .. s.rs 

where: SP"t • So11 paramders of "lo' .,. at time t 

END1,tO .. Endowment of plot "i H at t11111 IIro 

CRPtO• t ., • Cropping pattern O, plot "1" frO/ll settltment 

to ti. t-1 

FAL~tl .. Total follow per10ds from ,.ttl ... nt to t1.e 

t-l 

'RN~OoH • Total number of burns of plot -1" from 

s,ttlament to time t-J 

llWto'· Extemal 1nvestments of plot -1" in 'ime t-l 

l. Cropp1nq P,tt.rn,· 

ePl,t • CroPlltng pattern on plot NI" at ti .. t 

o 



- 3 -

P, .. Veet.or$ of output pric:as hCld by 'trlller in 

ti .. t 

ti, • Yector of input prlcl. faeed by firmer in ti_ 

t 

TRANS~. Transport cests in ti.. t 

LAS. • Labor ava11abl. at ti .. t (by aya/gander, h1rld 

lnd faml1y) 

DE" • Household depand.ncy ratio at tima t 

SETT1 • Ti. sinca sattlemlnt 

DIST • Distanee to market 

TEN • Land t,nure status 

tI. Mouslhold Leva' 

A. Off-Fino Intorne .- indexad by "Jo, the farm household, and t 

PrDpol"t1on o, total film 1ncOlllt generated f!"om 

off'farm $ources at tima t 

1- Extractlye Actlvltl.s 

whare: tXTt .. Volul!Ie Df Ixtractlva act1v1Ues In t.111e , 

FDRt· Amount of stand1ng forlst Dh farm 
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~. M1grlt1on'" - indexed by Wj", th. farm, and "k", alternative 

site 

"IS. - flp, W. 'ROO. HOSP. SeH. ORISIN) 

whtre: NIGt • Dectston to .fgtate (0;1) 

'ROO. Trends in trop/animal produet1v1ty 

HOSP. Trends in provision o, h,.1th servfc.s 

SCH • Trend! in prov1sion ot school, 

ORIGIN. Vector 01 factors in 9r1g!n areas ,"ecting , 

migrat19n dac1$lon! 

111. , Individual Level 

"kM indexes individual s wlthin hOU$ehOlds 

where; BHIIt, t • Body Mas s Indel( (for adults) and an 

appropr1atemeasure'for eh1ldren (perhlps 

wa1ght·for·aga" for individlia' "k" at 

tima "t" 

CONIt,. • Fa.11y nutrlent 1nt,k. at t1 .. -t" 

BS):,. - 'Hel1th expend1tures on individua' "t" at 
ti. "t" 
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• 

Endnot .. ; 

. s . 

Veetor of 1ndiv1dua' eharleterlsttcs, 
suell as ag •• aax, o •• 

• Thl,. 1s In underly1ng nat10n lIere thlt tlle chotee ,et tor cropptng 

paUem, (far ttehnieal anl! IIousehold sUl"Vlval reasons) 15 nlrrow to 

bit'" wtth. broad.ns, and then narrowa Iglin. 

- Mtgrltton decU10n are based on expected trends In output prlet, fnput 

pr1ets, crop/anima' productlvlty, ./ld tlle proviston of pub'1e goods, 

1 vfs-a·v1 $ IlIW a/ld alt.rnaU yes, 
, 
j 

1 , 
t· 
í 



SlctJona rrom. Dlane Rochelaau el. al, 
Gordon Conway. and lOS W0rk8hoP. In 
fll1ll" F!rJt:. flnntr part1ctptdlon In 
AgdcU_ At,"n;b. by R. Ctlamberlo A 
Pacayo and LA Thrupp. lnt8nneCIat6 Technology 
........ --.. LondOr 19B8.. ,---,.-.... .. 

1.3 Local knowledge for agroforestry and native 
plants 

DIANNE ROCHELEAU, ICAMOjl WACHIRA, LUIS MALARET, 
8ERNARD MUCHlRI WANIOHI 

~ "'-..... -m ,.ac:11I5 in l\friI;a 

~ry has heeomc: popular iD dcveIopIMIIt and C1IViroIInIenta 
cicdc:s ~ !he wodd. 1t is _ Gtlen mwted 11 a _ soIadoa 10 
runII develapment oceda. But 'Ibe tciealific ~y and deYCIoptIIIIIlt 

agmc:ics haY(: oot ioventca a¡rororestry; tbis is mereJy I l1lIW wordlllCd lo 
desaibe ap-oId Jaod_ pradiccs familjar lo millions of farmcn and 
helders in mllll)' patI$ of thc world. 
.. Apllort:stry is dcfined fomaIIy .. a lIoIisIic: appI'02Idllo Iand use, based 
cm 'Ibe COIIIbiaaIioII off tn!CS ud lIImIbs widt cnJPII. put_ OC' lIIIÍIlIIl& 011 
die _ 1I11d _lo either in IeqlICDCe or M tbe _ timo (I...undarcD. 
t!J82) •. Ia reality, lIIOIlt flrmers amnot easíIJ separaIC this fl'Olll tbe 
intcpatioo of woody plants inIo ~ 8Ild pasconI lallldlcapes. 
Wbereas formal qroforesary lCÍeMC is lIucd OD ahe S}'II1em~mcnl 
of troes rclative lo c::rops ud pastaRs, rural pcopJe Me more 
_d about thc lit of thc whoIc astoforauy pradicIc. lUId troes in 
geoeral, into the taracr 1ud1CllpC. In lIWl)' _. flrmers haYC loD¡et 
tl'periencc ud knowJed&e of .~try' pl"lldicc:s tbIlIlICieatisIs. 

In Eastem lUId So1Ithem Africa, lbe uelld o, I'I\O&t Ipicultunl develop­
meo. and senlement propa_ hIa bca toward abe O\'cnsimpliflcatioD 
of production systcms ud 'bomo&t'ni,a!ion' oC Iandscapc; in addition. 
sw:h programmes bave oftea accdcrated tbc ""'ia proca.ses of fCSOIIn:c 
dcpadatioo 8Ild sclecIIve impoverisbment ot _a, the ponr, andlor 
ctlmic minorilics. EYCD 11'1051 uisting ag,oforcstry PfOI1'lmlllCS suffer from 
aa imbalaacc of tcdIqjQ) and social c:xpcl1isc and from Iact of 1IIXlOWlt· 
abiüty to Iheir rural clicnts. 

Onl)' reccady bave wc: bcgua lO Wldc:rIakc __ sful agroforealr)' CAp) 
prosra.mmc:s wbidt depart signiflcantl)' fmm tI\ew; pattcl'llll. Thc:sc c:mpha­
~ 'Ibe prioritic:s, knowIedge, illllOV8úvc Cllpldtíes and fui participalion 
of local pcople io rcsean:b aud developrnCllt. Kcy allributa are adapto 
abllity 10 local conditions. adoptability by farmc:n, and ¡enetie ~y • 
Wbere farmins eommuDilia are already weII c:stablished, these AF 
PfOgamme$ facc cboices allont tbe use: o{ residual woodIands. !be coa­
savatioB of Iocallr.nowIedgc about pIant spcc:ies ami dIcir CllYimnmeats, and 
thc: c:IamesticadOIl of valuable witd spcc:ies jnto .:ropIand, puhlCe aad od1c:r 
nicbc:s. Land use and Iandscape pannin¡ roe ecoIoJic:aI and economil: dMr­
sity are alsoinvolvcd. Thc:caaIIcngc ís Iocncourage. WpporIamlsuPP"=menl 
rural people's OWII í_aIioas in ways whicb eombine!bese elementa. 

'This is l'IIIIde more: diflic:ull. by two eharactcristies of AF. 'Iloc: fil'St is 
decisions wbidt are COIDRIitting. 11>c cboicc: bctwCCII varietic:s of maize 
rrom r:escarch stations is simply compared witb dIoice$abollllalld e1carin,l. 
lalld use. trec pIanti1Ic and the management of woodIINls. Farmers can 
change maize wrietíes aftcr _ season, bu! decisioIIs abolll woody pIaD! 
resoulCCS aad the soil are not so rc:adily reYCnible (WiIson 1981). 
DecisIous iD lbe preseat may determine resourcc eooditioos lor ¡e .... 
eratíons lo ClOIlIe. 

Thc: second diftkulty witlt AF ilUlOVlltion ÍI !be ClIOI'IIIOU$ lIItl,IC of 
specics alld AF pnctiees. ScieDlisas !acle proveo pactap for 'Ibe w.erse 
environments and circum!i&aJlClCS of rw-aJ peGpIc iD tbe regioo (Rocheleao 
and Rainaree 1_). One n:sponae by AF l'eIe8rCbcn has bca tochoole a 
fr:w prac:tíces lUId a mort Iist of spc:cies and teat 'Ibem undcr a wrict:, of 
c:ir<:umstaaccs, yct 'lbere 15 sboIta&c of tiroe and resow:ces ror sudl a tri .... 
and-erTOr apprlllCh 10 AF rescardI. 
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For both practical and cthical re.uons, die rural pool shoukI pro­
domiIIate ia tbcSc complex proce_ of tecbllOlogy and laOO WIC dlanp. 
Praetically, forma! experiments bave limited lICIClpC because trees require a 
JoI: of spIICC aud a ramy km& time to pow. Only • f_ fon:ual expcriments 
QID tbetelore be earried out, wilh ií:w repetitioDs in Ipac:c ud time. Nor 
can forma! tesiiDg be u.ndertateII 011 • ~ 10 &t the DUIIlCI'01ll. distinc:t 
eDVÜUIIIDIllCS w!IidI are ~ fouad. Oreal eare is COIISC'lIJ1IeDtty 
lICCMIad iD decidla& what spccieI and what AF practiccllO submit to formal 
apcrimcldS (Rainuce 1983; HuIcy and Wood 1984; TortoS 1984). 
Moreow:r, die oompIexity and seope of!he dlaoges ÍIWot-IIIR beyond 
the capaaty of fonDaJ teSClIIdl pro¡rammes uacIu CDIl'ImIIed. oondítions. 

Rural peopIe bave bete a oolllpll'Ative aduDIIIF: they ~ ud .. 
wbole Iy&tcms in all their divcnity and varilbility; 88 dicats tIIcy know 
wbat wiD lDeet their aceda and tbey are weIl plaa:d 10 adapt and adjllSl AF 
OOmpoDCnts 0Yer time. From lO ethieal poiDt oí vicw,lÜO. it is ripl lbal 
lIJe pool nuaJ majority sboItkl direc'I Iny proccss whic:h will Iranafotm me 
nuallllndscape and die bioIogieal basís of thcir liveliboods. 

AF reaeardl and devdopmcnl _km iD me IIcld mUS1 lhercrore 
careIuIy mis exisñng Ioc:al prlll:tille witb tbe scic_ of deSignio. and 
le!IiIing _ practi<:es. ilMIMns tbcmsd_ as c:oowItanlS and cataly. in a 
prucess of teSClIIdl, exlel1lioa ud ewIuation _lialIy 'owned' by rural 
peopIc (Roc:heleau aDd Weber 1981). 

ltIfIId r.ur .. ~ (IRA) ad _oIoP:.aI_* PIto b t'8i1I itw ..... 
Af~ 

Tbe mel~ for agroforestry in general ud commtUIltyobased AF re­
searcb iD particular must oonstitute a radical departun: {mm 'IrIIdiIkm.al 
ap-onnmy lID!l even from many oí the fanoing sy"ems researdl melhods 
that havo become estnbHsbed in fonnal scientific circIc:s. Whether in formal· 
or informal ft"'Carc:h protlJ1illlmes tbe approach shouId often be more' 
~l than agronnmic, as betits tbe foeus 011 !he place of 1l'CCS, 
1I.IOOCIIands and savarntaS iD tbe habitat of fannen; ud herdels. Witbin 
ccotocY, both quaJilalive and quantitative sampling ud monitoriog 
led:miques llave beca developed 10 SIUdy wIloIc systcms and me comptcx 
relalionsbips betweeo orpctIsms. aud IlIeir environmeots (Odum, 1984; 
Conway. 19S5). Moreover, lhe theory and!he metlwdoJo&y are _11 suited 
lo a sIiI:Iing scaIe of aRIIIJ$iS from trecHOIl iotcraetions to regiooalland use 
Syslc:ms (Odum. 1984: Rocheleau, 1983; Hart, 1985; Conway, 1985), 
whcrcas agronomy is IImly moled in tbe plot. 

Tbe developmcnt oi AF ud woodIaad man8gcment systcmll ror rural 
landIcapeI can bmefil pardcularly from tbe oonverp_ of metbodi 
iD t_ sub-lields oí ec:oIoaY - etltnobolally and agroecology. While 
etbllObolanJ, draws its mctbods froIII human 00(101)' and ctbllOllrapbic 
tradiIioDs in anthropoIogy (Posey, 1981) and naroraJiR traditioos in plan! 
tOO animal ,ecoIogy (Qbfor, 1981), agroecology derlvCl illl reaeardl 
metbods mOa: from environmentaJ -aa meat and sJIl'ClIIS oootogy 
(Hart, 1981; AIIieri, t9&l: Coaway. ]986). EdmoboIany and aa-togy 

proride toOls for stltdyiog exiMiDa 'aatural' eaMlystems, traditional AF 
I)'llIeIIIa and r_1 iIIIICMIIioas by rural pooplc. 1bcir metlloda pro.cm 

. lU!lpIe soopc b iDcotpOO!ÍIII iDdipnous tedIDicaI ~lcdp, ÍDIfi8IeOOIll 
eapadty for inrlovation alld iDdiJII- eapac:ity for gpeliDlentatiOA into 
!he idcntification el spedcs for domes1Ícuion and thc desip and tesIina of 
new AF and woodIIlId manasemeol 1)'IItC1RI. 

Rapiel Rural AppnisaI (RRA) teebniques ean COI1Ibine readily witb 
e~ metbods. However,lt is thc stylc nuber Iban !he speed of 
RRA whick is moR critical. For cumple. reacan:hers can _ etImo­
ecoIogicaI dats lUId u.mpJc: ooUedion metbods witbin a series of Informal 
iDtervicws witb rural oollllDlJllity JIIOUPII of 15 10 30 pcopIe. foIIowed by 
'd!aiDs' of bouaeIIoId lcvcI ud iDdiYidwll intelYiews, mappiDs of farms 
and ooIIection arcas and partjc:ipedoD in ptheriDg tripa. proceMiog and 
otber aclivüies. DmiIt& subacquetlt \Ra8ICS oí n:seardI me &ame tiDds of 
búorrnation-ptbcriog activities can be lISC!d for monitotIng ud tNaluatioD 
of eqleriments. wIledler fonnaI or informal. Tbis cu apply wbetller tbe 
experimeldS are oo-statiotI, otHimD or iJl.llIo-forest, _ a wide range of 
'user' -en(f.'researdler parmersIIips wilh ~ 10 experimeDtal desiaD 
IIId management. 

The possibililies finge from research-desisned eqleriments oll-stalioo ro 
rural peopIe', OWJI olMite c:x.perimenll that lIJe _ply 'disco_ec!' ud 
doeu.mcmted by resean:II institubOllS. Mc6t proJi'am1llCS aJO based Oll a 
llIO!'lil dirc:ct c:>lIaboration between the two groups, whicb indudcs • variety 
of roles for Iand usen and fonnaI research insdtutioas in experimental 
de. and managemeot (FeldsteiD, Poats alld Rocheleau, 1987). 

MOIIIt of!be immediate _rt. in romIIIIlDity-bascd AF researdl wiII f_ 
on ecoIogíeaI adaptations of RRA oombined wilh espetilneDtal sitnations 
where tbe WICf is IÜO a resean:her. Hnwever, me exaet dIoioe of metbods 
and how ro oombíDe and appIy them is SIlO laIgely a matter of laste, style 
and available lCSOllAlCS. For lIJOIt professiooal researdlen, fint atlemplll 
witb soch an approadl will be somewllllt of a personal experiment ro derive 
a cohereot mclhodology (rom an ecJcclíc: coIIectioo of metbods 10 aDswer 
researdl questiOllS framed in response lo loc:al CÚ'cumstances, 

Tbe [WO cases wbicb foDow are nol models, bul eumples of suc:h 
gperiments. Tbe empha.i~ is 00 Iessons leunec!, ud implicatioDS for 
follow-up. 

An ~ from Keaya: triiiIJ, _ iIIIId hM' .,. : 
In explotatory __ farm ~ c:ondw:1c:d by ICRAF in Mbíuni Location, 
MadIakos Disttict, Kenya. we tried 001 a combination of me metbods 
described above. Aa carlier projc:c:t in the area _ based on 1he DiaporiI 
lUId DClisn (DotD) metbod (Vont, 1984: JCRAF. 1983 a, b, Raintree, 
1983) and invoI'led a famlcleYel survey, on-fann AF Iríais and monitoring 
of Ioeal fuma. In ~ cydes of dia¡nollis lUId trials, farmers had 
identllied prinrity probIems for AF nllCl8l'dl to addresa: poor soil fcdiIity, 
inadoquale di moiature, dry IICUIlIl fodder lIIoItaae and Iack of buildina 
material and fuclwond, Tbe propclIM!Id respo_to lbese coru:ems ineluded 



aI(ey aopping wi(b UucdelfQ ¡'¡'_pIulfa fO! mulch aOO fuelw~ and b,o_ii and Comb,elutn "pp. leaves from large dispersed Ir«s, and bad 
rehabilítatioo of gm:zmg laods tbrougb plantmg scatlered mulllpwpose been doing so tor yeaJS. Witbin Ihe year mas! Carmers in Ihe 1IÍCÍnity had 
lodder treeS io microcak:kmeBU. Ten fanners (ded some oombination of tried lrus al Ieast ooee 'after trimming tbcir &phorbia bedges. Tbe neXI 
diese in informal tdals whieh were on-farm, rcseardIer-desigRed and logicat step seemed 10 be refinemenl 01 tbe leclmique in order 10 iDcrcase 
f.amler mana¡ged (Rocheleau, 1985). tite mttrlent oontent and lo íncrease buIk withotlt fouling lbe cattle pens. 

Lacer work al tbe c:ommunity level and foUow-up of tite original len farro ADOther woman wbo _ present al tite samc djs('!!ssjotl al the farm trial 
lrials pr<Widcd 8 wcallJl of infonmation aOO innovations based upotl fim, síte planted tbree spccies 01 fluíl trecs in Iines al 4m intervals in ber 
involvement oí self..help group!! io tree propagation and planling, seoond, cropIand and a cbcdterboard pattem oí LeUClllt!M in ber vegetable garden 
participating; farmcrs' reactions and proposed aJtematives lo the original ror wood and mulcb. Yel aootber member wbo lIisíted and disalssed trials 
IechnolosY trials and third, reacrion of tbe group members 10 !heir own on !he _ fann, decided to plant a wood and tlmher lo! on a degyaded 
nce pIantiq: efforu on-farm and 10 the original ten lriaIs (Rocbeleau, cropIaOO plot, lIS weII as living Cences and tirnher otI ter property 
1985). The researdlen. joined self-help grovps as participlml-observers in boundaries and a mix ol fodder and tiraber trees in a 5111811 pasture _ her 
weetly soil cooservation sessions. The researchers ptopolllCd AF pracüees home. Tbree otbers presellt at !be &ame group alSClllllÍOII oí lhe triaIs 
lo supplement strucrures at gul'ly aoo grazing l¡¡nd Iebabilitatlon sites roUowed up by planting trees in c:ropland for fodder or Cor smaII poJc:s. 
(Hoek, 1984; Rocbeleau and Hoek, 1984), huI participating {arlllen The participatinS farmen lI&W !hemsel.ves as cboosinJ, mixing aOO 
requested seedJings for on-fann plantlll' ratber tban 'wasting' !bem on tbe ma!(;hing from a selection of possible Al' prac1Íl.leS with sorne demotl-
ronservalion lites. At plantía:; rime prnj«:r staff obtained seedJings from a strated feasibilil)'. TItey were 001 adopting a proveo package. The group 
gcwemmenl oursery and distribuled 'sarnpler packages' of 13 cxoti<: tree participants llegan 10 request seeds and seedlings oí particular species. As 
specics 10 120 active participating mernbers of ñve coIIaboraling self-help tbey gained more experieJlllC wilb tree propagation and plantíng 1'0' M, 
poup!!. Eacb p8Jlicipant had agreed lo a110w follnw-up surveys and to more faTID«S sIso began 10 come forward wilh cxperiences or interesl o, 
observe and repon 00 the pedormarn:e ot the lrees. Otber members ol Ibe knoMedge relaling to indigenous crees. Tbey also developed a keen sense 
rommunity expressed interest in securing seedJings for lhe next planting of Ibe \"Ulnerabilily of some exoti<: tree spccies 10 drougbl, browsing, 
season and witbin a few montbs six groups asked be.p 10 deveJop smaU trampling and termites, wbicll further fuelled lhe;r ¡nl_st in indigenous 
IlU(Senes and 10 grow their own seedIinp (Racheleau, 1985). trecs. 

Tbe ncw trials by group members werc informal and cxploratory and Many 01 !be group members expressed an illterest in leaming 10 JTOw 
(liten iDcorporated either tbe funcOOn or !he {orm oC Ibe a1ley cropping and local species. lo ooe case women's group members asted for more plastic 
grazing rebabili1ation t~, but rarely both. Wben group members tulles for seedlinp and researcbers asked if farmers colJld provide local 
were iollited lO visit and discuss sorne of the original on-fann trlals as a tree·sceds in excbange. Tbis set off an animated discussion, sioce many of 
group, !hey shared tbeir very critlcal opinions aboBt Ibe 'package' in thcparticipantshadassumed!hatprojectresearc:hcnonlydeahwi!hexotic 
(juestion, IInd a1so 'adoptcd' tbe proeess of AF developrncnt as a onm- trces. 
mllnrty enlerprise. During tbe course of Ibis group discussion IWO elder women recounted 

By cxplainíng lO fanners !he intclltions and reason.~ lor the Imls having Irn.od 10 grow ACllcia wrtilís aOO Bafenil<!S al!gyptiacl1 aOO havin¡ 
lesearcbers gave Ihe participanlS a basis for asscWng them _ructively failed, wbicb was determined to be fmm lack of seed trealmenl. Tbe whole 
lather lhaII símply aOlep!lng or reject.ing lbem. During tbe C01Ir'Se of Ihe group welcomed Ibe subsequent discussioM and demonstralions of sc~d 
discussion participants raised several crilical poinlS about lhe tria' tecfmo.. treatmenl lor both indigenous and cxolic species. TIte samc grOl1p later 
!ogiea, wbich (ed otbers 10 pose allemative AF designs. For example, 01 collccted their own seed of Acacia poIyeaC1I.1IÚIII from a Itee 00 tbe group 
1be group rupresen!atWes wbo vísited ~ allcr.cropping site, one ~oman leader's p~, treated the teed by two melhods, 8I!d raised a~xi-
was struck by the attempt 10 improve sod fertility Ihrough the addmon oí mate'y 200 seedlings for planting by group membcr.s durutg tbe nexl ratOS. 
plant biomass (muldriog). Soon aftPWard shc approadted the load As more species became availahle in projects and nursedes, sorne 
farrnet"-estensionist-resean:her (and host of lhe alley-cropping trial) wilb fanners llegan 10 lrade aOO baner with 1rCe$. Observation oí rhis Irading 
her own practicle 01 'boma-mulchiDg'. It consisled o, applying large activity, as welJ as tbe subsequent use of the seedlings. re\'Calcd a wealtll of 
amounts of buIk Y planl biomass trimmed from living feftces of Euphorbúl information about who wanted wltat kitul of trees, for ",1riII purposu and 
/e,uatTli lo lJom4s (caltle peas), 10 be soaked wilh urine. trampled by catlle ","ere l!ley _re williog 10 pul tbem. 
and baked into Ibe UlIderlying manurc and .... il. Tbis produoed instant As the follow-up aOO additional dislnlJution programmes proteeded 
compast. over tbe oexl two yea.tS. farmers beeame incrcasingly aware oí lhe 

As the boma mllldliog pnctÍllC _ dtsalssed in group mcctings, more impnl1aoce of termite and drouglú reatstanee. At tbe _ time more al!" 
people indicaled sorne experiel\ClC wi!b !be technique aOO many more more trees. both lRdigenowI and esom:. wcre bcing pianled by farmen m 

"'. __l d!I;l.,llIlIQ ¡1I1e_ io llld .• i* Dr_ ~~ buiIIII u-.1 reimúi4 ... "_._".~". 111* uullall. proteclsd gwl!nds. ~eneerows and clase 10 the bome 



compolllnds, as people devcloped a_ of tbe advaúagcs of bavil1l 
uecs iR thcsc &real. 

Tbere _re many olher examplt:s of rar-n' inw:nivcmess. experi­
mental successes ud produdive iRleradioos widl reseameIS tbrotagb the 
trSt of these inlerac:tive rcseanfl methods. 1'IIe group Ied 1IClÍvi!ies also 
__ ed iD • trBIl!Ifer of tree PfOIlI&8lioo ud planting tednolo¡y from the 
.... ods al • few sti1Icd ud rcIalively weII-off IIICD lO mat farmen in the 
almrowúty, the majority beiri, womeD. Their very invo!lement in these 
actMties cbanged die species, spacca ud proccsse& whic:hemcrgcd as part 
of tbe evo1vinl rcseardl agenda. 

Out of aII the iniIiatives talr.en ud quesliom posed. everaI potential 
research din:x:tions em.eII'cd. '!"be {_IS' priority ÍDtCrlsts íneIuded the 
use al plaDt biom.us far soiJ fenilíty, tbe UIC of Ieaf mub from dispeJSOd 
trccs outsidc lile croplaod ud multHtorey systelftS for Imd UIC imensífi­
cariaa. They also adoptcd the process al AF dl>velopraGt ud domesti­
c::a1ion of In=es. incorporated Umbcr speáes from carlicr riaJs ud sought 
dutions 10 dleit OWII speci1ic tree-plantiag problema. 'Ibi Iist of prioritíes 
j¡, distia.et from the lormal (or COD'IIOIItioaal) ~ ~ oí: 

• Ipedes Ideetioo ud JetlCÚC implOU)lROftt of pIaDt maerial; 
• developmetlt al prototype tedmoIogy; 
• adapGtion of ~ lO &itcs; ami 
• widespread mcasioo of a 6J:cd package. 

By oontraat, this experieIlc:e arguer, for íntrodudion of nany varielica or 
1pCCies aad a few sampIe tedmoIogics widt emphasis m principies and 
!lcmonstraUolI of some prornisinJI:OIIIpIl'IICMS - as cftoctire approaches 10 
llel¡> buíJd sustainalJlc R&:D pnxe_ for ~ people. 

PIut domesIIcilllon: IocaIIInewIedp¡ and 'dIa!n 01 intet 'iews' 
We were parti<:nlarty interested iR women's use of off-&m 1aRd!:. ",hicl! 
iIIcluded tbe gathering oí indigenous plants and tb.c apparance of more 
¡lid more 'in<:ipical' bome gardcllS. We also wanled o belp develop 
altcrnalives that wouId serve womeo most depeodent 00 ¡roducts gathercd 
off·lana. 1'IIe project started witb identi&atioo of specicsand spaces most 
importaD/. 10 WOIllC1l pdlcren and iDvestIslllÍn¡ tbelr inl~rest in domesti­
cadng I'lrrourcd wild species on farms or in managÍDlI wlOdland sysI.ems. 
We focused primariIy 011 food and medicinal plants am secoodarily 011 
-00 flIeI ud foddcr pIaDUI. 

We used several methods lO dl>lIclibe tbe exisling situaion wilh reapect 
10 !he role of wiId indlgcaons pIants in IaOO use sysIem ud docnment 
ttaditional pno¡riee md locallrnowled¡e, *ndfyil1l recetl irmovations in 
plaot 11WI8JClmCnt. 'Ibe erfort reIied heavDy on informal suveyr. of groups, 
lKIuseIIOId and indl'llÍdllal!. _, bocb the anmuni)' al Iarge md 
act.aow1cd¡ed localexperts(Pope,l986; RodIeIca el aI,l98S;MaJaret &: 

1 
NJOTII, 1986). In particu.Iar, we developld the 'chab ol inletViews' 
IMthod. 
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from eadicr fama t:rial5 ud group 1IClÍ'llÍl:Íes in lOil cooservatÍDlI ud lrCC 
planling. In lbese meetings. lhe puI""JlOSC of the rcacarch and range of topicI 
ud spec:ialists _re identilied. 11IÍ$ Ied OD lo lIowIcbnId interviews aad 
Icngthy taIb witb local specialisIs. Thcsc eooou.nlers in tura afien Ied illto 
partidpant cbsctvation - ptherin¡ tripI. visíts lO silc6 of tree-planling or 
plaDt domcIIkation ud lI:IntF-dishare traveI to sp:dal CDIIcctiD& Iocatiom; 
(R.ocbc:Ieau el al, 1985; W_johi. 19117; WlIChira, 1987). Resell!Cbcn alto 
cooduded OpportUDistie iDtervicws wben tbey happeacd UpoIII ~ 
herding animals or gathering food. mcdiúte. or fllelwood. 1'IIe resideace 
of rc:seuchers io the arca also pro'llided opportunitia far farmer-initialed 
inleni11w5 ud information e~. 

1'IIe ¡r0llp discussions normally lasú:d about 8ft hour, wid! 15 lO 311 
people presento 1'IIe ea.dy meeti. cntailed Iisting of plants ptben:d aad 
places used far particular prodllCls. In latcr lICMÍOnS the ¡roup discusred 
reasons COI: practiccs ud prefereoces, problema widl pIants ud source 
arcas and ideal for improviJlg lhe silualion; eventuall)' tb.c ¡roup tactled 
deci.sioos aOOut whicb plants to domc:sticale ud where and in wbat 
c:om.binalioos. Intc:rviews ofIen endl>d wid! quc:stioos for participants 10 
<:oosider, followcd in a few da1' by another session whídI ¡ave pcople time 
10 lbiol: and to eoafer with family and menda (J Kyengo. pmonlII 
lXlIDIII1IDie.ation; Vonl:. 1986; Rocbeleau, 1985). 

Thc housebold and indí'llidual. inler'llÍeWs varicd in time ami io ionnat. 
depending OD tbe disposition of lhe persons involved. Bcth formal aad 
infonnal approadIes wcre uacd. 0De informal in-depth survey _ based 
011 a cbain of itúonnants from 'average' 10 c:xpert; aoother _ • more 
formal raodomized sample of 63 bouseholds (5 per ce:nl of populalion), 
whicb asked fanhcn ti! answer spedfic qucslions about lile eDVÚOament, 
oollectioo, use and prefcreru:es of wild plants, elc. (Mutiso. 1986; Wanjohi. 
1987; Munyao, 19117; Wadtira. 1986; Rocheleall el al. 19&5). 1'IIe fonual 
survey took tbree times as long aOO reproduced lhe .ame maio rcs .... ts 
as tbe ¡roup interviews ud cbaio ol intc:rviews, with less detall and 
roherence. 

TIte surveys 00 _mco's use nf off-lano lands aod gatllercd plants 
yielded a list of 6S indigenous species used for food aOO 9') used lor 
medicinal purposes. amoRJ tbem woodyspec;ie1¡, wild leafy vegetables aad 
wild roots (RocheIeau el al. 198f._ Mas! of lbe fruit-bearíDg woody species 
were also majar sources of wood oc fodder, lISCS whi<:b had receivcd more 
atteRiÍDII in pre'llÍOUS slIJVeys of tbe farmíng system. In the fonnaI survey 90 
per cent of !he S per cenl &ample ¡roop reporte<! WiÍDg gathercd leafy 
vegelaba 10 sorne ment, 10 per CCIIt slid they use wiId g¡ccns year rouad 
md '10 per ceot reported that they or tbeír dlildren eal wiId fruiIs daily (OJ 
wheoever availablc). Masl oí the respondeats also used herl:>al remedies 
made from iDcü¡eaoos phms. 

In muy casca peopIe noted that witd planta play • particularty crltical 
role al some CÍIMS of the year. Some of lbe wild ¡reem. sa .. Commel!IfIt. 
~ (lCitowe), are particaIarIy impotlllut for late p1a11ters ("IC, poor 
peopIt:. wbo 'OOrmw' or rcat oxen) since lbese grecas tlII the ¡ap betw_ 
• 0IlS!,!' of file rains and the first b~ of cowpea Iea_ from che 



cropland. Likewisc, sorne vegetables (SolllllUln nigl'UlfI and Amaranthus 
spp.) and fruilS are espedaUy importan! dlll'ing the dry season, with O\Ier 
25 $peQes of fruies used by lile sample group during Ibat lime (Wanjohi, 
1987. Muñso, 1987; Wachira. 1987). 

Of aII tbe speQe$ Iisted, farmers MleDti6ed four spccies oí leafy vege­
tibies, nine fruit-bearins IlpeCics aDd seveo medicinal plants as good 
c:andidates fOl domesticatioo oo-farm. 11Ie crlceria ciced fOl' choice of 
candidates and ¡he sllW$l.ed planaillg niehes and plan! oombinations also 
belped 10 define usefuI crlteria fOl subsequent !!creeDÍllg oí eltotics and foJ 
design of AF pmcnc:es witb botb indigetlOWlud exotic spccies. 

'Mosl __ s:unoeyed werc: mleresced in alcernauves 10 me curren. 
situatioD of ptbering products in degradcd and sometimes distant rol-
1ectioo arcas. Thcy _ n:c.eptive 10 the dornestlcation oí indigenous trees 
(iocludingwild fruits) aOO wild leaf)' vegelab1es in ga.n:lens, small tree plots 
cear Che home and io-between spa<:eS sucli as boundaries, gullies and along 
draioage aoo soi] conservanoo struáures (Roc:he1eau el al, 1986). MosI 
participanes werc: aJso eager to try eltotic spccies 10 SUpplemCDt iodigenous 
fruits anel yeac:lables er 10 sell as cash crop; to urban oonsumcrs. There was 
m especialIy keen ¡nteres! in cltotic AmJJrQfllhu:I species for home use a, 
1eaf spinach (Wanjobi, 1981). Atbougb t~ ack:oowledged Ibe productioo 
pOOmIial oí managed woodIands and gming land, Ihe people surveyed 
werre O\IefWbelmingIy pessimisdc about woodland mao.agemeat exceP! for 
!hose wbo actually own sízeable chunles of laOO witb bush and woodland 
vegelation (Wanjolú, 1!l87; Wachira. 1987). 

• 

ver,etables Ibat were more palatable and casier to prepare tban !be usual 
lIIix of galhered grecos. 

Fruil trees were ooosidered 10 be a lentati1le success if Illey eSlablisbcd 
weU withaut serious daalage by peses, diseases or droughl. Another 
measure of success .. as !be degree of ¡oterest expressed by self -help groups 
and individual farmen in the5e gardens. 1be.r priorily intereses included: 
development of vegetable pdens in homesteads and group sítes; bome­
$load fruil !rees; mixed lree !lursctics; mullHtotey homc gardens. Tbey 
<lid DDI ClIJ!fCSS tbese interests in terms of a fixed 'pactage' bUI mentioncd 
ways 10 use lbe principies attd components imolved. . 

Prob\ems cited (iD diffe.rc:.nt degree) were mainly browsiog by livestoclc. 
inseCl peS(S aOO drooght. which m1m:>rcd many of the difficulties expen. 
eaQ:d in eadler alley cropping and grazing land trials. However. given tbe 
size and Iocation of gardcns, lanners found Ibese problems much easier to 
address. Tbe home g¡wden aliSO presents a \oweT risk enll'Íronmenl for 
experimcms and a110ws fa:rmen to observe tbe entire system clase at hand. 
YeI, even in tbis limited and weft defined space, farmen must dea! witb 
many related inooVlltions (such as effective fencing, pes!. control, intensive 
soíl managemcnl and rc:search and lraining in plan! propagatioo ledutiques) 
Ihat are necessary to support !le'" planto and practices. 

EventÚllUy scveraI principies aoC! componcnes from Ibcsc garden 'mal,' 
wil! lilcely liad loor way loto cropland, gmzing Iand and in-between spaces 
in Ibe targer Iandscape. 

TIIrougIIout tbiS cycle of s\1l'Ye)'s and plan! oollectioo lbe trce planling 
extension conunued, witk substantial informal feedbacle 10 Ihe rescarch '--md foIIow..up questIons 
effort Ibrougb this activity, as .. ell as through participant observatioo in Severallessons were leamed Il:om. fbe sludies. 1be substandal inlerest in 
group .. orle. ~. MOf~ver. ~e surveys sparle~ ~ inceres~ which in dome1ucation of índigenous .. Ud planls (tncludin¡ treci, shrubs and 
111m red back lOto exle1lSlOtl and Informa,t mals. Slmilarly eifect1ve ~up he~0U5 planls) warnmts vigorous researeh and extension to fol\ow.up 
melbods aOO processes have been woven mto CARE agrotorestry proJuts on !hose species idenlitied ter domestication or far managemenl in place. 
in olher part.~ oí Kenya (Vonk, 1986; Bucle. 1987). 'lbe experience points 10 !he practical value of: 

In Kalhama several fanMrs (aU _men) .. ha had participated in . • • •• 
intemews requesced a...istance with the design and establishment of small • ~OIce. by fa~rs. o! tndigenous aOO ~Xotic spectes for AF 5)'5tems, 
home gardens ror plan! domestiCóltioo. 1bey also requeSled bel!, in . CCOf:tntg. 10 entena Identi1ied by lbem, . 

'

roeurio" seed and cullings of indír,eoous lrees vegetables and vines a.~ • IdenlilicatlOD. uf sourc:e ateas and screenmg of gel1llplasm for farmer-
" . ., .' . selected spea.es· 

.. -ell as exoltes. Each of lhe farmers planned her own garden (Wanjohl, .:. . . 
1987' Wachir.. 1987) chose her sile and cieared tilted aOO fem:ed he r '""'1 • leslmg propagallOn lecbnlques far selected Indigenoos and exulte species 

• ' • • • I , Y"" for AF systems;. 
pnor 10 planung tUlle. • ducti ' . l' . 'Ih diu -

'lbe factors whieh inftoenced se1eclioo of indigenous wild species foJ Ihe ron og SOCIa expcmnents WI .",real lenure 8rTangemenlS, and 
gardemi included abunclance, case o( access. and palatability ({or botb • :sting differenl lechllol~ designs ror 'incer\ocking' land uses by 
fruits and ve¡¡etables). Also importan! as selection criteria (01' vegetables ultlple usen al shared .,ces. 
_re preparation requirement. (re, .. helber tbey need 10 be fermented in One methodological qucstian is how !he surveys should differ in timin¡. 
milk, fried in oíl or boiled) and wbether lbey lOre wsed alooe or mixed inlO COnDal and'or conteDt jf Ibey wen: done again. One need is a broadcr base 
.taple dlsbes as a reJiSh. of ecolo8ka1 iDfonnation and carefuI ideotification of Iopic$ for separate 

Of !he severo gardcn tria1s established during tbis season. ave 'suoceecIecr. lfeatmcnt and fer systema __ n:h. AD impol1ant gap in ínformalion iS a I 
S_, as ddioed by !be farmers meanl tbat gardens produc:ed eDough ,ummary oí indipllOUS icnow1cdlle and enviroornental pen;eption. A i 

.... __ .. -L",O .". ftCCD ycr,a"'cs iv hmpC mmumO';OQ OLa. ,.. CM1"b lo u:¡¡hu;e ~,_'*"""'<, " •. " __ '.'"'' !QQf;:rf!J, ~J, _t¡l'A.~ .. 'Id> h.ln .tí ata. Fta,. tQ ",_uid. t.u _ _ "'''o~~''''h_ 
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rnearch in 1M muo.icipa.lity 4( a..wria ........ i .. Orien&al in (he Ptritippinrs. 
Si.tt condúiou an: cha:ract.,.m;c of mnM ttf tfte aplands of SR Arai. wtñdIha.....e 
stroftlly addic lOÜs witb rice .... C~"t cmp. 1lteit pIt haw ~ lo 
_ • .,.-.... of lo ... ",,"uc.¡oity _ .. p" ... Ii.y _ n.:..- <rop-
pin, systma may ftot be ~ in lUla ~rironrnrn ... a.nd tu dnrJop 
"",Ilwdo lcr _f."., adap'¡" ...... d> .ha. can lit ..ro by ........ 01 ..,;.:..t . 
...... _h~ •. 

Tht init.W ft::IIl!aR:h ..".. c:mil'Cf out on Ihr Ratter ftelU ... 'hlt.area Md .. d 
-.¡ .... r- "' ..... d> .... 11w"ololli... ....... tlIan hall of Ih. Ji.ldo in 
aa.ma. _ ..... h_ aliope of..- Ú>OIt IK. _ "p ID 47,., ............ /y 
""'¡ed <- oí SoiIo. 191!). ea .... _ ...... y ... _.......,h in CJavnIa .. 
_ """oidrrjng adaptÍl>ll .he ..... ro....'Y ~ oí COI" ... heda<..,"" 
fIN DOIÍon contlol and i~d m.t'~ o:-..... mt. 

A¡rofOC'C'$Iry Jyltrmt annbine woody plmtlJ and fmM! Uf" fOl'agt' ciopt lo 
",,"""1 • ..,,¡.,., (Yo_. 1-1 _ maínt_ ooiI fe:rtili.y (Sandla. 1 !liT). 
üoé.on control _ iel'tility mainteomtt &r(: iaurdepe-nDI (lAmdgrrn and 
N .... 1985). T" qu.'" Yo ..... g (1!li7) 'app.."m .. a¡¡rol ...... ry "Ytt ..... """, ... 1 
cros:Jon.. III1iI.Íntain lOi. orga:nit mattt'l and pbyaieal propetbe~ and promott 
t-lfJcit.nt nutri~t q-din«'. TeduwfOKY ¡.,,'OMng th~ ... of .m A·(ramt lor 
cOllt<>UT lal"""' ... d bumled iI<dFro- it l>eiJ>g ..... /upe<! i • ...,;o .... counm.. 
IY_. ¡!I86b) indorung !he I'biIiI"JlÍN'S (W<>rld No"''''''', ondoted). l. ía 
appropria •• lor """"', Jan<! .ytt<ms dl.or .. 1eriud by ,..,..1.'.,,, plo.gh. _..:1 Oflrlcukure. h.., _ "' ........ nlnfall .. d 1_ lCI,óty. 

Thio _ 4'_ r....,..r·,..·r ......... cedulclogy tl'Ontlf., and .he pa:rtici.· 
p.HlDQ oí tewurce"f"OOl farmtt. in th«- aélaplatioa of a¡rofarntr)' tedtno .... 
as well ... _ 01 u.,.dinUd. "", .. Iy .......,..,i< .... biophyoial!. _h 
iMOa. 1'he Iruou Ica.med are comribuLing 1.0 tIK- .~nl uf ixuptOftd 
metltocb ror on-farm UkaTch. 

SlTE OU CA1'1'1ON 

1'he ft:Mareh Woa.$ dOnC'Ofl voI.tanic platcau and al1\n!ia.t pb.in sitt'S wit" modcu.tdy 
-U drained acidic day ..,¡¡, oí pH ~.9-!1.%. A..,uoI ..... faJl in the ... ca ¡ •• _ 
2200 mm, w1t1l .m:.aximum rúnfall occurring bet\ft'en Jul)' and Decembrt. n(' 
[idl. ~t, croppiag teUnn exr.mck from /.«ay 10 Octc~f. ioIftd the: Jtcond, dry, ...". "" .. 0.:._ ti, Morm. TM .... flil .......... """ ..... _._ 
...... -"ing in ",,¡ ..... uonaI. rallo"land (FlK. 1), 

Aldu.wgl\ rkc. maí:e:e-. (:~.and ~rt'M¡als aJ"t',RrOWD throoghOUi IIv:Afe~ 
&htl"C" 8ft' du'CC' distinct .MInes ..mkh ('f~,rapund ruughly ttl incn:.ung allihute 
and n.infaIL Upbnd rÍCt'-tallow rotatjum and C;aH;iMI <m." tlK main lTUppin,( 

panem. in th(!' Iol¡¡W'1t altftuOe- are .. (400-500 In).. Maü:<,-au,u and ml.iz.e-,.Inw 
totatlon. plf"econrinatt- in t~ mlddw arta (500-6SO mt. MaizC'. vqctabks 
(_dolly "'_'0) ..... P"'~"" domin ... ti .. "ppet .... ~ (650-%& DI). Th. 
odin _ n:p"''',<I I>y ......,.,....... in .he ónitial ...... y W<r< ......... (Ir_. I>y 

J'~ ,..íc'fI'U0ry resHf'tlt tU 

1:1 
¡~11 vo 

, i i • j • ¡ i • , I ¡, 
Apt, ..., ,Jutt. JIIL Mi- $fp. _ Nov. OK. ..... ,.. .... 

..... M" "'$* .,) h?ffM# lelll,::!*slllil·,¡¡¡¡ ... ..,." .... 
• ~ .• --•• ~tt§i _ lZ_''''y' ~~-~.-·~·-·FIII\<:Jw~-~-~--.... .. ---.-~e 'Hui - t. = ? • __ ._~.n.~_._._~F'UOW,.w-~~-. 

~ .t::i 4 +. ES? ya·*, .;, 's ha» 
__ ~_ ..... __ ~ » .. ___ ~ ____ ~~ __ ~.F..,... ~. __ ~_~ __ ~-. _ ... ~_~t~ .. w_ t _ 

a~" __ ~ ____ • --- _ .. ____ f' .... !'IIIieI. ---..... ~--~-~ ~~ ~~--.. ~~~-

tw, t~""ty .....,.adltC:ribllllriMl.--.,.- • .,....... to- - o) and .' ...... 1 1;-.-•• _do ..... , ....... ~,..--CIrwdII. 
95'!1o), ric, (5~. mootl\' tt..uoonal euI ........ ). ...... "'" (WlI» .,..¡ .....,...w. ....m .. cof{e •• ca __ b_ (25~), Abo.' ~ " ... _4 10 plan. 
hybrid ....... ..,.¡ 2~ !ud pIIIltod ,om". wi.1Iin .be p' ...... ,.... yftl •• 

Mo.t famlt!l in ClIl'IIItYN t1ad.ll'l9'ated. ftnnl tht ViaayaJ rqioo. tin.« Lhe late 
1940s. F ... aizea aré 5D\.a1t tup lU !. ha) _ a«ÜIi to l:and bu btm limitcd to 
JOftIIC txteftt by itbtent«·helOputUIT teuel of up lO 1000 ha. .fb.t .all fannm 
oompriJe approxlmately lCqua1 numben uF OWM1"lI, tc-nanU :md difk:rt:nl ty~ 
of .,arian rcrorm bf"rtt'''~cia:rW'J. lbt l ... tl'.(1' art al(ernptln« tu clal1f'l pat1S.of me 
abeentee.hdd lUJ!:e h<.ldin, •• and thl!n~ ;1 a. uend tomrds m<ft land bftng 
míU\1lFd by ..wI own~ a 'actor that cOlllld promoU!' ¡inpf~d J('IIOdKC­

~rnt:%\t in wtlft. 'The popWá.tiun uf thc: lRunic.ipality inC':ft:'utd rrom 
14000., 1960 '" 29000 in IgBO (NCSO. 1980) and ,h ..... of ""'P' a.nd 
~ i> mcn: .. iOIl" th< <."" ... ur for ...... .,... (h"" 1 ~ 

N1TUOl)S 

'lbt intm:iisdplinaty tesearch lA\fII)tved icle'.w.tt (rum IR Rl md .:he DA. Efforts 
ro iftcurporate a rarrn<:r penpect¡\I'~ UllC'd metluldJ (nml ...griCllhuraJ .!hro· 
pule", lO urwtcmlll1d brmrn' practic(S. prt<:epl~' .d t('rlvl,iQllntowlr.~ 
t() linl tiria tu apfKHvriak rew--arrll mIO tt<:hnhloR,Y dtwlopc'leftl and to ;ncf"tt~ 
ponte' both inlO {a..m~!I" wchnolOQ' adlipt.ttiua ... diMrmi ... kln. 
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·C..bI.I, lAa4fUec,,-.~CI.o.""'l!lól-1Wl5 
(from ~ mió) 

-~ .... l'" 
tt.M 111 11 " n_ tl" 
el ' 'As....... .2!H t,,", 
~ 'M l.! .. 
f'IIIIIk ...... ~ S, .0 

Imli.lIy. 55 f __ • ..,1<<1<4 lit .......... IIIHI inf<_ ............... ed 
u ..... .......,ndod. inuhcti~ __ .red pi.~ ....... l000i ...... 
......... ., .... peñod olexplon. .... y ..--eh """ ........ """'_ ...... ir, 
ioowe. úcinS 1_ ... 1 .. "';' ... _ ~ In V...,...,. ... __ ..... 
t_ fleW_iJton .. f ...... !he rc....,ck '.",. wh" ho<I r ..... b ....... _ ...... nl, 
_ .. Iy ........ in' _-y. Nono of !he ,..",.,. in",m.w.d hld.1uoIDry "r 
ift\l'O .... .:1Dt'Itt w.ith. lCSt'arm or ~vt:Jopma"lt prOjecfl. 'nu~ir nctdl Wle viaitcd. 
Md f.lfmm d.i:ftusaed lhtiT CMp and rc.tollfl:e m-.mml. F""'en wifh 
lIlopih¡ - "".,."" _ - dedining yieId& ... -.JI." n.trienl lo .... 
e_oed by ..... _n ..... <kplction by """'in""". ""'P~. 

WOI1d Nc;'hbon .... orpnization ~ wltlt .pIand f ........... i. Cd>u (a 
nc:arl>y Won4 wlth a h.iJh popul'ation omI .........ty .,,,d"" upIaood.). Iw 1M, .... 
duccd ca"'"", dltd>e •• b.mds. _ 1" ....... treo h~ ttooio. bu 
b __ ,., _ -....r '<moceo bet_ lIript.. A combinlll'lon 01 techo", 

, lo .... _ ptrlicipa ...... IV""P ~. and milritNl proj!lcl-to·f_er 
tJU.bsWit:t Ita~ contributrd to tbe projcct's IU«~JC. 

From dw: á.bcuaicns Mm famtrrs in Claftri;t about tht'ir ¡de .. (()f' teebniaJ 
""Ia_ ..". rrom ,he lOmo.', '.pc.icnce wllh !he l/pl""'" D<wlopmem 
W",kia¡ Gronp or !he Prulíppin<s' 8.....- of 1'0 .... _,."..,1 IFIljiuIc •• 
1986) •• he lcd>Mlozy utcd in Cebo .. <rOed '" ......, pof<nlÍOl ro. f_ in 
a. ...... , ......... fTom Cebo "!V.nI ..... adt !he tec ........ y lo .. lec",. S_. 
in Cl.t.mía wh" r.ad aIro.d~ atttmp ..... 'o re"""" pmIIkm. oí ..... ........., and 
.... m.n, depIe.m .... d wh<> we .. k .. n IO....,;,r beiag r ... c •• by ~d !ud 
te'tOtlrces lO. taipc- agam h, anothcr #Ca • 

Si" fa.rmers 4Irul tWo .¡ k re .. .arehen ~'" to CM' o( Ibe Cebu pro,fect a'ffu 

duri:na: tite pre-c:ioppin. dry '-:UOn rOl fh~' tra.ining_ Thit i'D'\"OMd usi,. 
lb'.: A~{r.m.r fOl' ConluUf J.yout. bundiRg-ditdlilllll lar strip eMablishme:ru Ind 
..... 10. coolrol. ond .be pl_inl of hcd",.OWIJ or fodllor _ (...,Ie< ...... 
hft.JNHtltm J"lrpwr'rÍlm) and ~ .. me Ultra ~"'Mrr de c.taI). Glirieutt.r upiltrn). 
'l'bt' fume ... then ,~tumtd tn ClaRTia .,.d be .... u. adIp1: me MW Ite~ 
l. l<><aI ccndltion., Fume. ",eh ... I .. , adaplllion h .. b_ imalu.tb .. 1<> tlte 
_ .... "" .. ",h prOC'dl. 

ReSULT' 

Of th~ S5 ~m~ in thlt lI~y. ~" a..id tha •• oiI ernsion w ..... p...,w.m. 
" t:hm rtttti. ,0\., ...,.co awarr <ú ,..,iI and Mllrw..m .. ruSÑm dt44'" tn r.;t;,.:f'JliJl run.· 

Q 

4""""""'~""""""""'''''~''''' """""'-",","Y'",,..,.,...,,.,,,,,,,~,,,~~,-,.,,,,,,,.,,,, _.~'t"''' , 

F4nft.tr parJlLPpdll)'l"'f res" 

off. r_ aIIcd a.le- 10 ¡>arts .. 
r thcit ro 

• ...,.;00 ano! ldenuOed ....... riP ...a PI, cm" 
1oc:aI_}.boIIt 15~AÍd Ih" p~ ..... 1r 

do po' ..,...,..... ~ ",""y ..;d ..,;J • ....., d 
".ath .n6 _ !he lIO\f laye .rotI<d .,. .. ÚIIIt' I 
• ....... ,.d, pool« ooilt ....hid> me...-d in • 
crc~ 1'_ .. ",d ro-' "r dul<r ..,;J. • 

~'" ¡(¡cmi"t,"). 
Ile .......... _~ ........... - ..,;J 

onlo Ihnr !'!dd> r~o ... lMir "".,..,.".... llI'I"'" 
_. bu> al'''''''''' ........ ..........sI _Id (1 

¡..,..¡ ........ nins ",0IJIWl .. de.'"""""' \'IOOt!i< 
Abo" .. (96l1.) 01 Ihe ínl ......... sai<l th 

Ii.m< ..... chód«'n _"'" 10 booM prodlttú< 
loa.. fur<~d inp." .... used lor bybrid , 
.".,rd ...... ..,;J .",."dm ............. _led od 

toid tMy need<d atdit 101 "'e" ¡ ........ App1 
lI"".mm<1l' P"'lI""""'n. 0111 .. 1.....," ano! pe 

Amo'" proble...-loinI; ide .. ..., .. ;oned by 
in« ""a ... sían by pl .... int! .ere ........ iR !he "I'!i 
dniJ>a&</,¡¡".nian " ....... '" pIonlinC b_ 
ro ukc. advan~ oí erodtd nutriente. Wf,:ft' C1 
mé' infonnaalJ. Othltr rneaJUtt'S. ea,cl1I n;U'hCd 
strip< .... _ olapco Of 0100« fiold 00 ....... Ln 
.n6 avp .. sidoel pil«IlClOS ",o';.., eh_do 

C<)Vet" aops • Farmenmatdllhc1r «Op" UJ tbt'lr land and J 

by slor'. colout. le,!lli<y. l.xtU'" acit!',ty ..... 
are P"'" ond addú: (T ..... 2). Farmcr> raid ~ 
tom and rice or c~ OD ~rer JOila. G 
c1 .... lied!anO' ha'" tm< .... _,. 

_ of .be r......". hod u""¡ pe ........ 
k~ bad noti«d $UII nttUieBt bent'rtu {ro1 
10li0-' ........ e_· p".,:tíce •• ;,¡iI1 .wItch< 
a.-po<l'tion. So_ 10'l1> 1M";"""" 1M ben 
00"'1"'" pito. COm!""" pr_e,;"" is limllrd 
lor bauIinS_ .. r) ... d of ", .............. AloM 
duA, in putuJe ar<at~ f.;d:Ien pe dr;'auf;b1 
mmucr ~ Qickm manurt' wr the toftiiIltXS ni 

i'ft'<Ii .... ~.ío" ni ..,;J e_ "' ...... 
~ 01 ,.sponMnt> bid e_IN'"'' di_ti< 
..,Iltc..,al had le" _<ly .n¡p. Mh.eeo p1 
commonly ,il«t .ao- .... ';tmfl itrallon 
Ihnn. 'Ot.eo banan.\Ii br,.~fit r.ltm .p ... a.M J 

2'"' ,\r.,,1 mt''(iw,...IV'~. ;:md U;tI) 'IIHíl in. lhe J(ld.i. 

",- """,~ " '."" 
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""'1' .... adopted by r ......... itt 001';"1 ""'ir "",_. o, .. ;_1 ........ ""'It lelld· 
iIII! lO IIUI:I\ fedmial al ...... ,;,..... • 

Al ........... _d 10, _, partidpotion .... I~ ....... o<ltno .. .,.-..d 
(FII<Iin&I- and -. 1937) ..... y _fann projccu "-' I",totl ....... i,.tul 
in_tioa, with local ...... 10. Wod in CIa .... "'PP .... 1M i4a ...... p.v1íc;. 
potó ... ;, • _y p""'" ......... pJrti<ipation 'pon.dipI' ""-Id,...,...,. 
r.- ""' ~ ..... _ ·,.u.,.....ltnow ....... jO lb: _ ..... ,. loaIIíAm· 
_ """""1" ... 'tIIe local """"le Iotow ..... ,. ud an 10 1M ...-.IIoti< and 
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e.:oJo&k:al relationsbips betweell diffeJelll. land-usc syslems and anaoge-
mcnlS O, 11'CC$. . .. 

Systems Iew:l a.perimcnta by a.ad for .. nd WiCfS are also crucial, Thc 
• Iíomc ¡ardeD a.ad smaIl paziag "00 pkIIS are thc two nic:hes mo6t often 

cboIcn by fanDCIS for Uials of compIcx intcrYClllioas. Thc putículars of 
rescan:ll deIIipI a.ad t~ of tri:als wiR vary. bul nccd lO be planned 
carefully. 

la 1111 thc sugesbld foUow-up actíviliel. tbe role of local participaalS ..,ill 
be critieal. To be effedive. oooIinuíng rcsean:h wi!.h Iand uers musl resl 
on sIoared iofomIalioo aad WldcI"lllallCliB¡; __ of folkwt·up will depeod 
on die. strcnJll! of dJe partncrsbip bct_D the commWlÍly lIud !.he field 
rescarcb tc:am.' 

3.3 Farmers' groups and workshops 

lOS WORKSHOP1 

Owniew of lIfIIIIP meIhods: Iypes, PUI")lllllleS __ fe.1tunes 

Gl1>Up mcIhods are ÍllCI"casinJly used in agricultural resean:h, clllension, 
mol III.bcr developmcmt acúviliC$ (Kumar 1987). In ParIS 1 a.ad 2 (lee 
'~OtIps' in irulex) we laW bow JIOOP meetinpc.an lIelp in eUc:iting farm"",' 
ideas and pnlblems, iD discovering IAd enbanc:ing lheir kllOwledge alld 
ÍftnOVations a.ad in trials lOO lechnology development. This seetion aad 
tbaie \O foJJow (3.4. 30S and 3.6) present furtber experience. 

'Famer groups' refcJ:s \O groups COIIIIflOIiCd mainly of members of Ihe 
rural eommunity, ilion¡ with 0De oe more agriculturaJ fC$Ca:rcben andlor 
e>:rensionislS. Tbere are maD}' (,pes. sizes aAd PUlJIOSCS of groups in 
agrialtural research actiWies and devdoping a Iypology is diffit:ult. Masl 
grrops ltave _Tal ñmclions. 'Worksbop' is uscd foe sorne groups usu.aIIy 
lO indicate one .... ff probIem-solviag OT leacbingllearning aeli"il)'. 
'h:lllovalor work8hops' (sections 3.4 ¡¡lid 3.5) usually involYe a meeling lo 
allow e~perimeo.líng farmen lO diSoCllSS lbeir inDOYations wÍlh eaeh Deher 
ancl Wilh researclIers. 

Purposes of fanner groups can indude: 

• building ,ÍlUerilCtÍOll and conrmuniclltwn bet_ researcbers ""d 
f.armers, dicilinl aod exclJangíng ioformation from fanner to farmer, 
irom farmer 10 researcbcr lUId fmm researdter lo farmer; 

• 4mllpis by 'armen. witb researeber suppon, of lbeir problcms a"d 
aeeds, reinforcing and toslennl!: their own knowledse aad capability; 

• R"D. wilh tbe dIoice, design, eonducf, mooilOring lUId evalllatioo of 
experimenta; . 

• • aklUÚHl from famc:r-to..fanner, aOO !.he diffuínn of in_ations; 
• t!I1IrpOWO_I, enablint farmers 10 orpnj2e for action oe \O ""are a 

resource. 
, • • 

.,.. 
Usually, 8ny group serves severa) of these pw:poses. Sorne may be 

implicit functioM ralher Ibao cxplicitly-st.ated aims. Nor are tbe plllJXl'lCS 
of a group static and inftcxiblc; new ai_ and i_ may emerge _lime 
. during lile _ oC p:oup lDCetinp. espcáa~ as membeIs dcsire dIan¡es. 
ScIdoID is it cffectlve foe researebcrs \O cstabIisII ripd preconceM:d 
pmposes prior \O bcgúming goup 1XICICtings. 

Groups cafliICn'C as researdlIdevelopment mel.bods in thelllSC1-.es (Ir caD 

be part of ntbcrs. For exampIe, dialll'lllDlll.inJ, manual discrirnúuIDI anaIy­
sis. COIIImWlÍly 1lppI'lIisaI, mapping and 'chaias of inlerviews', can ue 
groups. . 

Several dsues related 10 !.he seuins up ud fllDáiooiag of effectíve 
BJOUPS can be IlOred. Dcciding 011 lbe appropriatc _. membcrsbip and 
selection prccedwe also deserves c:uefuI COIIIIIderaboA. One of tbe ooa­
t:enlS is emuri0l equaUly 01 tiOIIlpollitioll aAd of dialogue, \O promale 
oonstruetive acti l'Íties in wbich a11 group membcl1 leel fn:e \O partidpale 
anel 10 avoid exclusion a.ad jcaklusy oC Deber eomrn'Ullity membcrs. It is 
lISUally desirable lO _tI< wíth groups lbat are almldy established in lUl 

area, if lbey exist, as long as lbey bave appropriate equitablc composition 
aDd lile JIOOP membcn &IC ínleresled in pattk;ipating iD !he new project. 
Obviously, liming lUId Iocafion of meelin(!S should be planned mainly lo, 
¡he oonvenience oC fanne:rs,lo ensure Ibeir full parlicipalion. Sorne 1t0llp5 
can be effeclm foc temponuy aeú1lÍlÓCl; rol i.nstuce, a single meetiDg may 
be sufftc:ieat \O pass OD ideas fmm fumcn to researchers or 10 provide a 
fUNID far ~bange of iBformation, as cIesc:ribed below in tbe cases of 
i_toe worksbops in Colombia and Baa¡ladesh. OtIIer groups _. 
vcoed al iotcf1lals can prOYide CODlinuity in, for cumple, monitoring triaIs, 
discussin¡ problems aOO progrcss, or carrying 0111 self-sustainíng projecl 
work. 1bese and other points are illustrated in tbe folJowing descriptions. 

Gmups iR fieId bearings 

Bal<er and Knipscllellr (1987) describe groups parlicipaúng in 'field hear­
¡n(!S' in nortb-east Brazil. Tbe eoncepúon W3lI lhe use of farmcr groups \O 
evaluare aOO scrCCII new ledmo&osies. lbe lerm 'hearings' was used to 
empllasí:ze the importance of listeníng on lI'Ie part of researchers aOO 
extensionisls. (See als& KlÚpscbeer lUId Suradisastra, 1986 for regular 
research field hearings in IOOotiesia). 

This work was carried out on a resettlcment SÍIe where all farmen¡ had 
Ihe s.ame amounl oC laAd ..,ilb similar mixed crop aOO livcstock c"lerpríses. 
lbere were ¡bree project arcas with 66 farmen in each. In 01lC area, tbe 
researchcrs mere)y lIlOIIitored the growl.b o, fann livestod, wiIlIovl making, 
Iny otber illlerVentioo. In anotbcr arca, tbey provided a ·pac:ka.¡e' o, 
W:lerina:ry iDterveJItiODS, but did IlOl: hoId meecings or promOle any group 
ac:líYities. In lbe !.hird arca, bowever, lhe same veterinary 'pac:lage' was 
accolllplUlied. by rquIar disi::usaioas bel_n exlensionÍlilS and farmen at 
'ficld bearinp', al 'IIIIIich l"C$Carch or extenllion specialists aIso offered 
trlÚQing in animal hcall.b, breeding or tDIIJIoa.gI':ment. 

As expecled, tbe li"eslOCk in these latlel" arcas did belter Ihan in lile .. . 
.~. 
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olher two, as was sbown by !he rate at which Ihey gained weígbt. Fanners' 
attitudes were Íllso vel)' posítive in the arca where field hearinp were h.1d 
and tbey showed greater willingness to pay fm yeterinary selVÍCCS. 

Bal<er and ICnipsdteer onnc:lude that !he fteld hearings helped nOl only 10 
iIlfoml facmers about the _leChnolor;y. II1lt also with faJmer motivation. 
lbe fatmers aIso 'provided importaDt infonnation aOO ínsigbts in. lhe 
ideIItifu::atjOll of Ihe most Jímitiog productioo OOostrai.lS, and lo lbe carry 
$lagllS of the project \!Iere instrumental ÍB tbe choice of technologjes wbich 
were lested' (Baker and ICnipscheer, 1987:10). 

Ooe issue whicb needs 10 be _idered whcn embacldog on rescarcb 
wim fl1l1lCJ'5' ¡roapl is whetber to form ocw ¡roups especiaUy for resean:h 
JIIIIllOIIeS. or whetber 10 1I/ork witb cstablisbed ¡roops. One consideralion 
U wbetber there are appropriatc common intcre$ts, and an equality of 
óoalogue io /be existing ¡roup. Wben:: commuoity leaders aod !be bette .... 
off fanners dominate mectiJIgs, it wiU usually be bellC1" lO sel up separate 
groups Jor noD-leaders, women andIor resouroe-poor farmers. lo some 
socielies, bowever, it is unJílcely 10 be pnlilíc just 10 form groop!l for lhe 
disadvantap and it wiU be oceessary for!be needs and íntereslll of bener­
off fatmers to be addJCSsed 10 _ extent as well. Sometimes Ihe 
nea:ssary arrangements can be made by ruAnÍB& SOlDe groapl informally. 
For example, wbile meo mee! in a formal and officiaJ ¡roup, it may be 
pouible 10 invotve _ in an informal group whicll meets al /be same 
time. 

lo work wim pastoralists ratJter mao amble farmen, tbere may be Cew 
opporturtiries lo ....a group metbods for rcsearch exccpt witllin lhe formar. 
of existing tnCelÍngs. As Barrow (1987:6) oommelllS io n::lation lo 
Kenya, in lbe lIigher potcntial1ands where people are seuled aad bave tille 
deeds, 'It is relatiYely easy 10 tiJld and taIk 10 fanners. But bow is Ibis done 
in !be pastoral arcas where people haye 10 be mobile?' 

"There is S1iIl lO tendency lO associate pa§toralism wilb random wander­
iop, )/el paslOralism and rangeland utilizalioa is anything but random. 
TlIe stock owners yegularly meel 10 discuss ¡raz:ing palteros, diseases, 
water alXJeSS aod ulilizatíon. me n«essily Coc movement lO belter 
pastllres and so oo. This is an ideal Slarting poiDt Cor discussion aRd 
I"amin" sioce the people involved will usuaUy be tbe luders and elden. 
1be place wbere they meet is usually a focal poÍBl in the area aod is afien 
ceDtred oear a walering jIoin! lIDder a largo shady Iree (Barro"" 1985). 

DiIawion al sucb a fONln, sensitiYely approachcd, can give JCsearcbers 
a good insicbt ioto the peopIe's kaowledge of tbeir area and a perspective 
on Ibeir probk:ms and aspirations. Hawever, Sarrow (1987) wams lbat 
care is needed io interpreting whal is dilIalssed. Issues sucb 8$ scboolll. 
ealtlc di¡os and weIIs may be mentioRed mereIy hecause tbey are topieal 
and 'real _es' wiD onJy emer&e after /be researcber has ~n accepted by 
lhe group. 11 is abo important lO hold diseus&ions wilb otber groops 
IhrouJbout a region, because 'probIems and what peopIe know wiU v8JY in 
different aRaS aod witb the different groups of peopIe (io particular lbe 
menand_mea)'. 
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Farmen! IlNUp!I .-1 fleld days 

Olle particularly fruilful form of group activily ooonecled with oo·fann 
research 81he famtcr field-day, IlsuaUy oonducted in or near Jields where 
trials are in progress. Sometimes tbe mm il for fanners wim trials on tbeir 
own land lO m.oJ:e eomparl$Ons wilb similar trials on somebody eJse's so 
Ihal problems QI1 be discussed. Sometimes !be field-day is an ooeasion fOl 
researcbers (O listen as farmers evaluat:e tbe crop varieties Wldcr triaI 
during Ihe growlb seasen (Asbbyet al, seetioo 3.4). Sometimes a promi$­
ing lechnology has beco introduced and tbe 6eld-day ís a stimulus for 
larmet<to-farmer exteosíoo (Norman et al. 3.6). 

Discussions of farmcrs' groups ÍB two different provinces of z.mllia, 
both wi!h sorne emphasís on fleld.days, llave beco provided independeotly 
by teean (1981) and Edwards (1987b). Bnth describe evolvinl5Íluations in 
whicb researeber-managed mals on farmers' 6ckls IlIve gradually beoomc 
more interactive and l'Il!lpOMive lo farmers' víews. 1be extent of evohition 
in lertnS of !he size oí !he on-farm programme can be !een from figUI'C$ for 
Luapula Provincc, where 17 fanners participsted ÍB ooly four trials in 
1982-3, but wbefe oumbers bad increased 10 60 fanners ud 13 trials in 
1985-6 (K_, 1987:5). 

In both provinces, the selection of farmers to participate in on-farm trials 
has beco a major issuc. In Luapula Proviooe, it is feh that afte! Jive years, 
'tbe leam has still nol foond Ibe bes! metbod al iarmer selectíon' and /bere 
has beca a lendency 10 end up wilb 'reJatiyely more wealtby, male, 
P!ogressiYe farmers' (ibid:12). In bolb provinc:es, farmers wbo are selected 
¡"nd 10 be dusterod geographically in relatívely small ateas. In Lusaka 
Province, transport dlfflculries haYe made il necessary 10 select farmers 
wbose fieIds ate within walking dislance 01 triaI assistants' bomes. How­
ever. within tbese lairly ligbt dnsters, it is poS5ible la select a repn::senta­
rive group by recruiting farmen acoording 10 crilena concerning 'acccss to 
resouroes' and geoder. 'ft W8$ inteoded lbal bom Ibose with aud wilhout 
easy access 10 resources would be recruited' and a percentase 01 the farm 
housebolds sele;::ted are female-beaded, 'bascd an their actual representa· 
lían wilbio the oommunity' (Edwards, 1987b:Ó}. Afler a selcction based on 
these criteria has beco made, !he soí! scientisl checks Ikat lhe resultiDg 
patlern is adequately representative of different soillypes. 

"There has also beco an evolutíoD in the type of lrial planned in bolb 
provinccs. In Luapula, all ¡rial, were orlginally deseribed as 'researd1er­
managed', but oow about a quarter are 'farmer-mall8ged' (Keao. 1987:S). 
Mai2e and ca;¡sava yarietíes have botk been lbe subject al trials and so has 
lbe culmation al tbe ateas wilb persistenl soü moisture in Ihe dry ~ 
koown as dambos. J{ean comments on a 'maizelbean ínlercrop trial' 
carried out because of ilS possible rele\<llOce 10 improving tbe .utritíonal 
status of sm.alI-sc:aIe commereial fanness. 1be idea arose frOlO cIiscussiom 
in whicb commercial faJmers reponed lhar tbey were 110 Ionger ínter· 
cropping, wbilst suIloristelK1e fanners stíll oonlinued Ibis prllA:lÍCC. 

"The sígnificam;c of farmcrs' 6e1d-days beoomes dear wben It is reaIized 
that lhey inilially provided tbe principal opportunitit:s ter fa:rmers ÍBvol\led 
iD lbese Zambian OB-farm trials 10 mee! aII a groop. In additiOll. !bey an 
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occasjOllS when tanners meet sdenlists from lile experimenl statioDS. 
When on-tann resean:b b!:pn. tbe ~ field-day seems 10 bave becn 
aImosl tbe 0011 meeting heId for plldicipaDt farmcrs. but alter 'two seasOos, 
an iI:DlkII SI 1/)11 1IXCIia¡g ... lIS i:aIroduQed in Luapula Prollince 10 díscuss 
~ results oí triak lJId 10 eIidt farmcrs suaf"Pi0llS for lile nexl ycar's 
Focr-me (ibid:8). . 

ExpIainms how field-days have evolYCd, lCcaa says .... , duriot: tbe 
Iirst two _. cbc: reaelUChen mac:Ic: _ oí ÚIe arrangemcnts ud did 
lIIOIl oí die lllkinc ud 'die farmcrs telt ralller intímidated'. In !he tbird 
JCU. 'lile triaIs mkbllb did ... tbe oxplaiaias whiIe tbe raeardIers sa.ycd 
in 6e bac:kpouDd. but 'lile famlers slill diid not partic:ipale ve:ry acdveJy. 
Furtber mUV' tbc.n indQdc:d lb: hokIi,. of smaIIer. 10caI fiekl..days at 
wIIidt Ib:famIers ~ explllÍned lb: triaIs wIIímllad taken place 011 
úreír land. Then a second, larpr meetiIIg _ lIeId in a primary smool, 
altc:ndcd by cnmmunity leaclas ... other famIers. 1be aim here _~to 
(!tCOUAgC &rmers from lb: dífI'erent groups 10 voiee theU opiaions aboul 
!be ttiaIs (and) about bow thc trials -W be ímproved'. '!be local 
cJtteDsion offioer madc a recom oí tbe dñnu"inIIs alld racardlers wcre 
pleased by tbe lcw:I oí participaCÍOII of fllllllUml ... thc ua.eful _1$ 
rcceiYCd (1bid:7-8). 

In lus:alra ProIIince, field..days also evolvcd io tbe direction oí smallcr, 
local IDI elin., each bued on a dnster al Vial lila. TIIcsc wcre beld 
during tbe pc:riod prior 10 barvest 10 ~ ~ willl tbe uials 
up 10 dial date. In one u..a.nce, farmas c:amc aod _1 ooriog!be meeting 
but an attendance 01 about libeen .... cuimaled, ioclo'llinc some balf­
dozen _en. Tbis ... as more rewardin¡ ..... IIJ"ICf aod more fOTlllUll 
evenu. AlJIbe famteq carne from tbe adjacent ama aad hall _ tbe lriaIs 
during the season (but not a1J hall triaIs OR !beir land) ud sorne livdy 
debate eDSued. Encouras«l by fcedbacl; from lhe flU1l1Crs, wha lited lhe 
De'" sot¡hum aad maiz.e culti"ars i.troduced io lhe cr.periment, tbe trials 
• gjs/ant was able 10 persuade lhe local cooperatiyc marketing dcpot lbal 
1hey should stock thesc c.tJtiYus. Attempts 10 encoul1lge thl. I'rom lhe 
IDp tbrougb the marketing ageocies Ud previously been unsua:cssful 
(Edwards, 198Th: (2). 

6dwards repons tllat aoolher usefuJ result ftom Ihis meeting is Iltat 
iAfoomalioJl 00 how cassaVlI was being managed in lhe arek was obtaíned 
for commodíty specialisIs al the experimellt statlon. When lhe qucslion 
",as raised.lhere w.u apíA a Iívely debate, alld Edwards makes a commenl 
wIIidl proYides a final indication 01 !be mue of !'armen' groups. The ver)' 
livelipess ol lhe meeting (whiclo _Id nol have ocaured wkere local 
beadmeD were present iD a fomDI capaclty) lave 'grealer ronfideDCIC in !he 
infomIatioa .• , ahout what ... happeninll 10 _va'. Farmers wer" 
lIOt just repeating tbe staDdard expIanatioII of whlIt tbey tbougbt !he 
~ waoted lO heaJt (¡bid). 
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2.5 Diagrams lar farmers 

GORDON R CONWAV 

DiIv- Iof ClIIImIIII1Ik:atioo 
Á wa¡ram or. oxprcssed more fUlly. a diaa:rammatic model, is aoy simple, 
sdlematie dcvice ..tlich pcaents infol1lUll.iofl in • readily lIndenlaPdable 
visual fono. ~ c:an ndíc:aIIy IÍmplify ClOIIrpIeJ. iAfomatlon. matiDg 
il ~ 10 commllDÍCate aod ualJ1111. Untll_tly. it ha& heen widelJ 
&SSlIDJCd by prof I tIII* that l1UII people, espec:iaDy whe. iIIitInIc, 
would lIOt be abIc 10 COIIIIMIUI:t or udentaIId di ........ A moulllinc body 
of~, incIudins tbat _Iawlat.ed duough ~IIII.~ 
(Conway 1985¡ Coaway et al t9lr7; Pmt,.. ed. 1988; MtCnctca et .. 
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l!l1l8; Mc:CnIckcn 1988), indicates lbat not ooly can they olten draw and 
UlldentllKl diafl'llDlll. but tbat tbc, take pleasure in doin& tO. We ~"e 
fmmd tbat diagrams <:ID be lID elfectivo -' ellk:iellt __ wbeRby 
fannen' lmowIedp <:ID be made explicito dtbcr tJuousb diapams tIIq 
cobs1nc:t, 01' throIl&b tbeir ¡uidiDg and infomúlll reseBIdIers so that they 
<:ID mate dia¡rams. 
~ iDtbese ways has lIm:e major advantages_ mostothér 

modes of im'CStigaliO'l: 

• tbe qllCllÍOlÜlll and retfIOIUCS aJe _ open~ thaa iD, for 
eUIDpIe. qUClldlMmaire 51UVeJ'S. la diapalllming, die FIICntl subj.:et 
an:a may be ~, bol tbc detd has to be liIled ÍII by respoDdeolS, 
giviDa p!ÍIIUICy to tbeir knowledp and perceptioDs; 

• dia¡nms CIIII capture IIIICI pment iDlOrmation . wbidl wouId. be less 
predsc, Jcss dear, aud mudl,less succiael if cxpn:ssed m words. TIlis 
mates practicaI ~ easicr; 

• diagams are shared iDforrnation whicb can be cl!oecked. discussed and 
amended. If ~ aJe drawn up by mean:hers durilll interviews. 
respondeats CIIII examine what has been reconIed on tbc basis uf what 
tIIey have said. and oontirm or qu1ify it. 

Our emphasis is OJI tbe use of diagmns derivod malnl, from local 
knowlcdge as a tool toc amuntmicatioo aod anaIysis iOr agricukuJ:al 
reseatdl. Five types of diagams wiIl be descrihed. 

MIIfU are an obvioos and simple type of diagram. lbeir prlrnary use by 
farmers is io commwúcaüng witb c:Ievdopmcnt speda\ists, particuJa:rly 
about tbc locatiotí of d.iffeIcnI parIS o( a farm, tbeir rdatiomWp to basic: 
resourc:es, sudl as water, aad to tbe majot Iand forms. 

To most westernms. maps are readily comprdlemible but ma, be 
foreígn 10 sorne cultures. (o tbat case, lecbniques of map COIIStnIction Deed 
10 be taiIored 10 local pem:ptW1IS. Th.: best approach may be 10 asir. peopIe 
10 draw tbcir viIIage and tllen build 00 tbe coovcolions for represellling its 
layoul whidl the)' adopto Obviously, lbe western COIIVCIlUon oC aJways 
having 1'101111 at tbe top of !he map may be a llindraoce to Ullders1¡lnding in 
some cimunsta:DCell. Joinl map makillll with researebers aud ianners needs 
10 begin wim one o. lwo oomrnonIy agreed rel'erellCe poiDlS, the remaindcr 
DE the tnap being constnu:red 011 tbesc. (Il Patistan Gllr pr.ac:tice has bcen 10 
ilOIIIIIJ:UI:t sketch maps from a hip vanfa&\: point, usiog tbis approach. 
Other uses of mapp.in¡ metbods by farmen are discltssed in seetioo 2.6. 

T_ (see ftpte 2.1) have greater practica! tWlity titan maps, in our 
experience. They caa focus attenlioll 00 tbe difl'en:nt _ or miro>­
emnromncnts in a watelllbed, viIIa,ge or (anu. In agr'OeCO$ystems _Iysis, 
they are: draWD up by researehers ",ha walk from me bigbest 10 tbe 10_ 
poiDt in lID enviroRment, atXlOlnpanied by toca! people, amsuIting people 
la eadI -. The malo purpose of tnInIIeCII is 10 ldelltify the major 
problems ud oppo'luaitiea in !he aJl<llCCQll)'ltem. and wIIere tbey anl 
Ioeated. TraDsed$ need 10 be simple, íncficating tbe major lDpOgaplúcal 
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fealuces, with assodated Mili of the crops, Iivestock, problems and 
OppoltUlÚtieS (as in fsw'e 2,1). If 50ils are includcd tbe)' sbould be mened 
lo bY some feature .. cb as texturc or water holding capadly. As wilb tbe 
map$ ttr.ey do !IOI oeed 10 be cartograpbicalIy a=uale. Eacb transect 
sbouJd be a scbemaie idealization, lIOt eveo llCCeSSarily folIowing a real 
slJlÜjlllt lineo AltbOl&h tbey bave SOlDe similarity witb botallil:al ar soil 
sunrey tnmsec:ts lile: are differcnt iD form and pur¡:x¡se • 

C4Iendlul (see ligur. 2.2) are diagnIms lo indicate seasonal features and 
cbanges. Wbere pos>Ible, tbey should bebasedoft the local caJendar. They 
are WiCful 10 elUlblefanners to ideo.tify c:ritic:al times in, for cxample, lite 
aool.18l crop cyc:lc. JaleDdan bave long becn used iD Farmiog Systems 
ltc:seaJCh. ibcy canbe used 10 cover aD tbe major e..-en1S and chan," lbat 
_ witbin lile rulll year. The most obW:rus and important dimeusions 
lIfC dill'late, crOflPÍ~ pattems, Ii\'e&tock <_=5 of forage and key eveots 
such as caMag, sales and migration), labour demand, die! AOd nutrition. 
díseaes and prices 'or crops, livestocl< and otbe! produce ud foc food. 

Climatic: data ma- often be avaiJable from ofñcial records, but famers' 
l'W!I perceptíons <:a:i be vaJid as well as indic:ating Ibe view of caDditioos on 
!he basis oí wblch !ley mate fann deQsions. In IIOrthem Pwstan, where 
raimall data is larg:Iy a\)sent, we fouoo lbal scmi-structured ¡ntemews 
can give relative ninfalls. Questioning goes approxiroately as follows: 
Wbicb is the wctteslmoo!h? Whicll is tbe next _ttest? ud so 00, foIIowcd 
by: Wbi<:h is tbe drest? Wbicb is tlle next driesl?, togetber witb campari­
sons of montbs: Wliclt is Ibe weller (or drier) of these two? R.e!ative 
amoonts can be rou:bly gauged by asking camparisons or wetness. wbetber 
ooe month is tbrel-quarteB, a haJf or a quarter as wet as tbe _ttesl 
moolb. Relative anounlS are adequate for initiaJ dlagnoslic JlIIlJIOSCS, 
show:ing lile patten joto wbicb erops bavc 10 fit. It mar be enough: slmply 
10 constmct a seasooal calendar atoulld major events sucb as lite ~nning 
of tbe rains, periodl of drougbt. liBI frosts or lite levcl of inigation canal 
IIow. 

Rural people's Inowtedge of climatic evenla can be detailed. In 3n 

interview in WoIb io Northem Etbiopia (ERe 1988), two !armen 
recallcd !be numbcr of days of rainfaD in ea monlh lar Ibe prevíans five 
yem:s. Their rec:allprobably pic:ked up raiIlI'aII wbicb was agriClllturaUy 
iignificaDI and IllAl therefore have had an agri<:ultural validity superior 10 
tllal of normal raiKall records, la any case, their adtievemeal sbOW$ Ibe 
value 01 assuming ¡hat rvral pcople bavc detailed knowledge and astiog 
Ibem about it. 

Agric:ultural Jab¡ur demand for wom:en alld for meo caD be I';liáted in a 
similar menner. asáng ftnt about lite busiest and the next bllsiest montbs 
aod so 00, then tI:e least busy, and so oo. 10 West 8eDgal, lile resultiDg 
bistograms far WOIIeD lIPd men have becn drawn 00 tbe groulld, pro~ 
a debate about ÚIl dift'erellt Iabour peab for _en alld mea and ttr.e 
cootinuous ~deroa:nd, pointed out by the _n, of thctr domestic: 
citares. 

Visually, 18 mmtb calendars are better !hao 12 montb calendars ror 
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re.ealillC scasonat pattems. CDnventional West~ c.aJe;ndars begin in 
January, but tbe Iooal cal:eodar may !>tan at some othcr time, or il may be 

. betlt:f lo start witb a By event b'ke tbe staft of tbe mios. 

FIow ditlgr_ (see figure 2.3) can elicit and prcsent sequeoa:s sw:h as tbe 
~Ie Df prochlc1ioo and marlctíllC. Key aspccts can be DOt6d aJouc.side tlIe 
1/oW. for ex;ampk!¡ labollr rcc¡uln!lJlmts and monelary COSú. 'I1Icse ÚIeIl 
beoome simple produe:UOD accounts. 

Vt'1III Diqmnrs caD aloo be uscd, for eumple: for ItIIdenIaRdiIlC irlsci­
tuliooal relauonsllip' wilruo a village. Even m quite smaIl vilJa¡¡es tbe 
Rwnber of different insútul:lons and actions invol~ ilI dedsioo'makiDg 
caD be considerable. 1bese can be ideotified and diaplnmed at a meeting 
of vilJ.ts or of a partlalLu group. Veon diagrams, Imown in PBkistan .. 
'chapan diagrams', use toudting ar averlapping drcles of various 1ÍltS. 
Each drcle represents an individual or iDstituoon and the si:!Ie of the cime 
índialtes importanc:e (wtIicb can be disaJSSCLI by 1M group undertaking tbe 
exercise). Tbe dreles can be usod lo indlaIte tbe degree of OOI\tact or 
overIap in terms of lI!'IÍlIilI& at decisíous. Overlap oc:cun if Olle mslitution 
01 individual asfr;$ aootbet lo do sometbing, el if die, have ro oooperate in 
some way, -uing 10 1M followíAg COtIWfttion: 

• separate drcIes mean no contad; 
• lOucbing cirdes indicatc tllat infonnalÍoo Í$ cxclumged; 
• smal! overIaps pnínt 10 SOI1le oooperaúoo in decisioos; 
• large over. mean considerable cooperation. 

DIqram$ 10 aid ana.Iysis 
BeyOlld their use 10 clicit informanoo, diagrams can be used by and with 
rural peopIe as an &id 10 analysis (see also pp 93-100). M05I of those 
de$cribed are general purposc tools tor ídentifying problems. constra:ínts, 
solutions and opportunities. Mast of them bave becn used io group 
d~ssíon5 by teams oí reseatChers OI extensioo specialists or combi­
n31ions o{ Ihese (Conway 1986) but bave r«enlly bun extended more to 
&id anaI)'Sis by rural pea"'" 1l>emliIclves, as tbe fuHowing eumples iIlustrale. 

Seasonal diallrammiag can focus attention OD key seasonal oonsttainlS. 
In one viiI. in Pakistan, fOl example. systenllltic seasooal diagrammmg 
revealed that the perlad when dysentcry was rife was also the time of 
barvestillC. posil\g a problem witb an agJWullural as well as a human 
aspect. Similarly, seasonal diagrammiag in Soutb WoIIo in Etbiopia foWld 
Ihat tlle peale mootb fur malaria _ also tbe montb of higbeSl male 
labour Jeqoirernent, for land preparation. More positively, tAe analysis oí 
seaaooal diagrlm5 can point lO opportullities, sucb » wIIcn new crops can 
be grown. ~ 

VeDn diagrams for village institutions can Ul1Illarly be used 10 gem:nte 
and foeus analysis. We bave found tbat they can be 0IDISUllCIed very taSily 
by cutlÚlg out paper ardes of differellt m.:s, labellmg tlIcm with tlIe names 
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of tbe institutioo or iadividuat aod ~ arraollÍO& IIlem on a tabIe in a 
pattem Ibal emerges from lile d""ssUm and ezperiencc qI: !he par­
\kipaats. Once anan¡cd 10 everyone's saaisfattion, tbe ciJCles can be 
stapled inIO posiu- ud ~ 10 ideIIIify oee.ds roe improw:d linb. bctter 
oycrlap. 01" tbe positioniDc oí new institutions. 

The power ud utility of diagramming can, finaD)', be ¡,lustratcd frem a 
worbhop cmied out in lile PIIiIppincs whicb focused on a SIMIl cIam al 
tbe outlet of Latc &II¡ in BiooI province (Qmway aad Sajisc, 1986). 
FoJlowlog CODStnIcdon of tbe cIam a numbcr of 5eftR problCDIS arose, 
primanl)' affectiog tbe takesíde d_!len aod inhabituts of tbe mWlid­
paJi')' of BuIIi. 1'IIose ad\lenely affec:tcd bceamc IIDderstandably uJI")', ti;) 
lile poInl Ibal !be fature of lile projecl _ in jcopardy. 

In order ti;) ay ud ta<tlc !be plOblem I team from !be University Di tbe 
Plúlippines UDder100k a briel survey oí!he atea, interviewiog farmers and 
IUlDlDarizing tbese intenieM. togctber with seamdaty data ud direcl 
observatiom, in a series of diagrams similar ti;) those diBcussed abovc. A 
four...day worIr;shop MIS !beo QOIIve1led which brougbl togctber some 1ll 
people rcprcscnliog nol oaly !he aid agoeneics aad tbe central and provin­
cial go\lernmeJlt agencies, bvt aIso local pllirici_ and reprcsentative 
flInDCflI aud mllermcn. 1be wortsllop \\laS aimcd al oontlict resolution. 
lIillng 8 prooedurc: rOl lbe aaalysis of di3grams. Thís _rked eJrtremely wcH 
and 0l1li of tbe IIIOSI: satisfying _ics ot tbe worbbop _ of íntenoive 
but productive ~JItS ~eo smatl groups of aid and &Ovemment 
officials and farmers and fis.bermco, foc::useci on a partic1IIar magram (ligure 
2.4). 

It tumcd out tbat one 01 tbe te)' di.at!Jams _ • seasonal ealeodar wbich 
helped raoIve tbe oentral water Bdleduliog iAue. F'1Sbel'1MD above the 
dam werc complailliDJ of Ihcir fiab cap dryiRg out and Iakeside farmers ot 
t!leir rice Iields sufferiog cIrougld, in order lo provide Mlter roe me 
dowDstrealll farmers. CoosIructioII of tbe lICasona! ca.leodar pinpoiDled Ibe 
tey QOIISIraints ti;) tbe timing of agricultura! and fislIery operatiom, oamel)' 
die occ:urreru:e of I:)'pboon$ and sulpbw' upwellinp, but also dcmonstratecl 
tIlat mainiog !be water in !he late aboye a critkal Ievet uotil tbe cnd of 
May oouId sali$fy !be upstream farmers and fishcrmcn without SC\IelCIy 
alfcding l1Iose downstream. 

Many of!be _pies clted earlicr, howcver, refer 10 work hemg 
""dertaken by tbe Aga Kban RlIraI Support Programme (AKRSP) in 
oDrthern Pali$t.o (Coaway ct al. 1987). This prngramme aims at rapid 
developmeDt io severalltundrcd vilJa¡p:s primarity tltroogb tbe cfforts of 
die ~ tbemselves. Howell!lf, it remaiu to be seen lIow far dia¡rams 
wiII be UICd by víIJa&e orpaizations. One sugesúon la lbal va1Iey-widc 
groups lila)' use ~ 2JODiog fue p1anniog, aud !be mappinc of 
~elllll atrcady doIIC has beca 'IIel)' ilhlmínating. 

TradiIionat land-use eapabiIily claSlli&:aIion ud lIJI'O"CCOlogical ZODing 
tcnd 10 be daIa-huogry. roquiring exteasivc jieJd S1W\'eyS alld infomaatioll 
00 cliRmtc, OIOiIs, vegctation, etc. By QOIIuast, !be mdbocl UIed ia IIOrtbem 
PItistan is meaJlt ID be rapid aod itcrative. la 1981, a tria! mili uer· 

1 
c;ise - under way in tbe "-: valJey, with a fint rapicl ~ 
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(X)'licring biophysicaJ kalwes. A» iteration empbasízing socio-economic 
features W3S 10 follow and it _ assumcd thal bowIdaries would be rcvised 
lB more information '11'15 gadtered in SUbsequellt itet:atiollS. Bi.ophysic:al 
mnes 1IIII.m:: characterized by !he g1)1IIing periad far m>ps, whicb varies 
witb altitude from 190 10 330 days. CaIculalions ~ malle from seoonda., 
&Ita. bul tbeII interYiews with farmers _re used 10 alter and re6ne tbe. 
initl.al bouadaries. Farmers were wdI aware of the major dilfeR:nces we 
-ere mappína along tIIc valley and oov.Id &in \1S lICClIfate cstimates of 
gowin¡ periods in tIleir own and neighbowing viJlages. 

A seoond ledmiqlle under devclcpoleRt is SlI5IaiDabiIiIy anal,.. This is a 
poup excnise wbidt c:ao be used 10 imesligate eilhera pamcuIar prnd\Jt:(ion 
and ~ tIow OJ a deveIopment procesa or projcd. The ai.Dt is lO 
~)IJObIenI& ud IhP:JaIl that are likeIy"lO arise ud "lO dUnk of soIulion&. 
1be excmse begiDs by construction of a 80w diagram. The groups sit tOlIIld 
a ve" laI¡e sheet of paper on whid1 the 80w diagam is marbld out iD bid .. 
Then peniápanlJ me coIoured peas 10 matk iR probJems that !bey koow Of 
guc:ss wiII arise (in bl..e). sil :5 or sboob dIat may _ (in red) and 
sugaestcd preveouve measures or solutions (in green). FmalIy. points in !he 
produdion cyde are marked in ye80w where c:hecb (or monitm:In¡) seem 
atMsable 10 _ if problems are devclllping. It ÍI hoped lbat YiJIagc group!I wiII 
find it useluI to anaIyse sustainabi1ity of key prodw:tion ~ Ihis way. 

Ctnch.on 
The potent:iaI of diagrams for cticiting Ibe knowtedge oí rural peopIe and 
for anaIysis by and witb lhem. is only j\lSt beginning 10 be realized. 
ProfessioDals ooncemed with rural development havc tended 10 suppose 
tltat rural people. cspecially if they are iUiterate. will 1'101 be llble lO 
understaJld or w;e diagrams. Our own experience has beco that their 
capabilitiei almosl aJways exceed the expectatioDs of outsiders. 1be best 
rule oC thumb seems 10 be 10 _ that tbey can uodeIStand and ose 
diagrams uBli! proved o!herwise. 

For Ihe fulwe. tbere is scope for mucb inventiveness, by rural people 
and by outsíders. in dellising and using th= aod other diagrams. expIoiting 
tlle advaotages tbey bave o"er more conventional metbods oí iovestigalioo 
and analysis. 

2.6 Maps drawn by farmers and extensionists 

ANIL K. GUPTA ANO lOS WORKSHQP 

0iffermI views ef reality 

Mapping eIIn be viewed as OQC specific type of c:fia&ra:mming method. as 
noted by Gordoll Conway in sectÍOD 2.5. It mipt appear surprisill8 10 

" AA • .. 

¡nelude maps as pan of tbis discussion of innovalive methods, since 
atapping is a conventional techoique wbich Itas boen use<! for decades as a 
part oí fonnal agrooomic IInd geograplúcal researcb. Iand·w;e planning. 
and a guidc to lIWIy otber activities. and it is undoubled1y a YÍlal 1001 for 
_ny pw:poscs. However, ,.,hile reoognizing the importancc of mapping in 
its wnvendoaal forros, our discussioll instead _ Dl'W approaches. 

{UaiilY mIlPping Í$ a method we ba"e use<! in SI'lveral ronrexlS, most 
reoently io lodia' in Juiy 1987, as 10 attempl lo understand the way poor 
people pen::eive their environment. Wbat we do is give coIoored peas and 
paper \O indMdlIal mcn or womCD on an oocasiOIl when they are meeting 
as a group. far example. in 11 _o's workshop. Ve., often, Ihe$e are 
peopIe who have _ handled a pen befan:. We tben <tSk them 10 draw 
their viDase or any ISpect of it wbicb lbey &Ce 1$ importallt tO their 
mrvival. NO! infTeq..ently, al leasl among women, !he n:sult is onIy a 
oolourful pattern or desigo wúhout any recogniza.ble figure or sbape. 
Howcver. many do cbaw lrecs aod plana ando almOS! without raíl, a 
temple. 11 is iMt:nlctíve 10 stud)' wbich species !bey draw and what plams 
!bey leel mOl! wmfortable aOOul drawiRg. 

Wc have lried this exercise witb ¡odiao Adminístrative Service officers in 
India and scientists in Bangladesb as weU as. witb poor womell aod famJers. 
Severa1 differences reftecting social bacltgrOU1ld and se>: bave emerged. 
Women teod 10 draw ve., small forros, often centred on a lemple aod 
rarely sItowing any means of IllIIlSpOrt. Men, by Cotltrllllt, rarel)' omit 
transport. Moreover. in the cate of a di}' village iD Mabara.slttra wbere a 
studenl named Mandavlr.ar tried il, il was noticeable that whtle many poot 
people drew (lB1)' their immediate neighhours and fields. tbe ridter people 
drew io far more dctail covering tbe whole village. 

We are sliII arullysiog wbat may be pAed in undcrslanding people's 
coglÚtive maps througb drawing, and _ do no! claim mw:b at presento 
Howe'lcr, we can recotUmend its use as an 'unfreczing devjce' al !be 
bepnning of famJers' Ot sclentists' workshops. 11 can generate tremendous 
creativity in group sessions, as bappened al a sessíon al Baogladesh 
Agricultural Research lnstitute (BARI). There paintiogs done by groups 
_re botd and satlrical. in contrasl lO tbe more reslraintd individual ones. 
Wbat we bope 10 do. bowe\lCT, is lo refine the teclmique so as 10 beip WI 
uodersland bew peopIe relate 10 their resource environment. 

Topographical maps by putoralists 
Jo same places, 'liíllage people ba\'e beco cncouragcd 10 draw maps of a 
more strit:tIy IOpOgrapbical klod. One agency in Mexico regulad)' asks 
people lo draw maps of their own villages. An instana in Wat Africa 
relates 10 Jcrerny Swift's woñ wilh Wodaabe Fularri pastoralislS ín Niger 
(Cbambers 1983:99). The reseatd!. team askedsome berders \0 draw mal"'. 
wbím they did wúbout diflk:ully. The maps diffen:nlíaled liT'" aa:onIing 
10 tbeit eallogical cbanlderiStics, as migbt baYe been e~. but also 
indicaled several special 2JOIIC$. These were afCIIlI 'll'bere the herdcrs' eattle 
gol nig/ll blindness from "ilamin A deficiellcy io the d" seasoo, for wbídl 

87 .... 
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'. TSBF 
TROPICAL SOIL BIOLOGY ·ANO FERTlLITV PROGRAMME 

21 Dec 1992 

TO: Participants in Slash and Dum Consortium 
FROM: Cheryl Palm 

While reading the following discusion paper on the biophysical aspects of site 
characterization please include any comments and addittions. 1 have tried lo emphasize 
measurements that are not as common. At the saIne time 1 have prbably shown the TSDF 
bias on biological measurements so 1 would appreciate help from those of your with other 
bÍaseS. Keep in mind severa! issues, coordination with other networks, national, regional and 
international and the measurements and methods they promote; the role of GIS and how lo 
interact from the beginning¡ current models of use lo the Slash and Dum Project; quality 
control and the need for any centrallabora~es. In particular, we need lo plan what site 
characterization and training activities the biophysical group coDSÍders most important for the 
workshop. In discussions with Dennis Garrity and Míke Swift with thought exercises in 
biomass measurements (above and belowground), meteorological measurements, and 
experiemtnal design and plot layout could be important. In your response please include 
other faclors or exercises you think: important. 

Intemationat Unlon of Blological Sciences Unesco - Man and the Biosphere Programme 
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STANDARDIZED MEASURFMENTS AND METHODS FOR SITE 
CHARACTERIZATION AND MONITORING OF BIOPHYSICAL PARAMETERS 

FOR THE SLASH AND BURN PROJECT 

Cheryl Palm, TSBF, Box 30677, Narrobi 

1 

The specific objectives of fue biophysical research agenda for the Slash and Bum 

Project fall into three general activities; 1) Characterization of fue bíophysical environment 

of key deforestation areas, including regional GIS data bases which together will provide fue 

environmental framework: where research wíll be cooducted and have potential impacto 2) 

Evaluation of existing land-use systems and newly developed technologies wifu respect to 

fueir species composition and interactions, productivity, nutrients cyclíng and budgets and 

other aspects of sustainability. 3) Quantification of fue contribution of slash and bum 

agriculture and proposed altemative land-use systems to components of global change, 

particularly green honse gas emíssions and soil depletion and amelioration. Each of fuese 

three activities requires extensive measurem.ents, sorne of fuem overlapping between the 

activities but ofuers are quite specific to a particular objective. We must be certaín fuat fue 

list of required measurements contains fuose fuat are essential to meeting the objectives but 

at fue same time fue list must not be overwhelmíng so as to discourage complete compliance 

by the participants. Mefuods used for the measurements must be standardized to provide 

compatible data for synfuesis and comparisons of relative productivity and sustainability of 

altemative land use systems and for extrapolation of fue more promísing altemative land use 

practices. 

Several questions must be addressed when selecting which variables to measure and 

what methods to use: 

1. Where are fue measurements to be made, or in ofuer words, what is fue site? 

2. Is the measurement for site characterization or for monitoring? 

3. What are fue types of experiments to be cooducted at each site? 

4. What is fue reason for makíng a particular measurement? Is fue measurement 

useful for understanding fue productivity and sustainability of fue systems? 

5. What is fue cost and time effectiveness of fue measurements relative to fue 

information gaíned? Can the measurement be estimated other parameters? 

6. What methods are fue majority of fue laboratories already using foe thé sPecified 

measurements? 
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With regard to the first questíon, research proposed for fue Slash and Bum project 

occurs at several levels or scales, from !he experimental plot to a global framework. 

Research will be focussed around fue 8 benchmark sites. Each benchmark site is comprised 

by a primary research statíon and possibily some related substatíons within the same country. 

The benchmark sites and substatíons will represent the basic agroecological-socioeconomic 

zones in which slash and bum agricuture is a pressing land use problem. These benchmark 

sites and stations will be characterized in a general sense with respect to climate, vegetatíon, 

soils, and land-use practice and this informatioo applied to georeferenced datasets. The 

actual experiments will be conducted both on on-station and on-farm plots. A more detalled 

site characterization will be required for fue on-statíoo experimental plots than the general 

description fur the benchmark sites but by the nature of oo-farm experimentation less detall 

will be required. For the proposed work to be relevant both at the small and larger scale 

ít is essential that the ateas or sites, at each level, are representative and that there are key 

links between the different levels. The data collected or required at each level is quite 

different but the data obtained at one level must be relevant and sufficient to feed necessary 

information into fue next level. 

It is atso important lo know if the rneasurement is for site characterizatioo or foe long­

term ¡nonitoring of changes in experimental plots under various treatments. Site 

characterization usually includes those parameters which define fue general environment in 

terms of locatíon, climate, soils, vegetation, and even land-use history. These parameters 

set the conditions for fue potential prodnctívity of the slash and bum systems. Long-term 

monitorÍng involves repeated measurements of variables referred to as fue response variables, 

and includes the physical, chemical and biological variables of the vegetation and soils which 

change as a result of changes in land use. The response can be fast for some of the variables 

such as change in vegetation biomass but much slower in others such as soil organic matter; 

therefore !he frequency for measurÍng the variables wiIl vary according to fue systems under 

sludy and fue response times foe fue different variables. Sorne of fue parameters that define 

the site characteristics in a general sense are also response variables which must be measured 

in greater detall with time. Another type of measurement can be called the driving variables 

or those that cause changes in !he response variables. Driving variables are considered to 

be extemal to the system, causing changes within the system, and are often associated wifu 

land-use changes and management. For!he purposes of slash-and-bum agriculture examples 
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would include clearing and buming the veg~tion, fertilization and tillage. 

No specific experiments have been proposed yet for any of the Slash and Bum siles 

tberefore it is difficult to recommend specific measurements. The types of experiments 

envisioned cover a broad spectrum and would include crop variety and tree provenance trials; 

component interactions, such as crop-tree and crop-weed; nutrient cyclíng and nutrient 

budgets. The discussion paper includes a rather comprebensive üst of measurements tbat 

could apply lO many different types of experiments. It is nol expected tbat all measurements 

be made at all siles but tbat subsets of data be taken depending on tbe objectives of each 

particular experimento 

There must be sufficient reason for cboosing a particular measurement lo be included 

for site characterization or monitoring studies. The reason for site characterization are more 

straightforward and relate to tbe climate, soll, and vegetation features tbat are relevant lo tbe 

production potential of an afea. Variables to measure for monitoring studies are not so 

obvious because of tbe diversity and complexity of tbe studies. A guideline lO follow when 

choosing measurements could be biophysical aspects of sustainability, namely production 

trends and environmental impact. Examples for tbe production side would be trends in crop 

production, soil fertiüty, weed biomass and composition, and nutrient budgets. From tbe 

envil:onmental context, examples would include emission of greenhouse gases, 10S8 of soil 

organic matter as C~ and other forms of nutrient loss from tbe system, including erosion 

and leaching. 

Given tbe aboye considerations tbis discussion paper presents a recommended list of 

measurements according to two critera: where tbey are lo be taken - benchmark areas, on­

station oc on-farm experimental plots and whether tbey are for site characterization or 

monitoring studies, or both. Not all measurements are relevant lo all experiments. 

Specific methods are proposed for tbese measurements. The details oC tbe metbods 

are nol included in tbis paper, tbey will be provided once tbe suite of measurements has been 

decided. Many of tbe methods are fiunlliar lO agronomic research and are already used by 

many of the nationallaboratories and research centers; detalls for these metbods can be Cound 

in tbe American Society of Agronomy publications - Methods oC Soil Analysis, Parts 1 and 

2 or tbe Tropical Soil Biology and Fertility Handbook ofMethods. Otber metbods, however, 

are derived more from ecoiOgical reSearch and may nol be as wldely Imown or utilized . 

More detall of tbese metbodolgies and a rationale for tbeir selection will be presented for 
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those that are not so widely used. The TSBp·Handbook has been used as a guideline for the 

measurements and should be consulted for background information and the details of the 

methods. 

Particular emphasis has been placed on the soil and vegetation varilables. It is 

important these variables fall into two categories: pools (standing stocks) and processes 

(fluxes in and out of the system and between the pools). Both site characterization and 

monitoring include both pool and process variables. Monitoring studies which follow the 

changes in pool sizes with time provide valuable information about changes in the systems. 

Studies which also measure the changes in processes provide a better understanding of why 

the system is changing. To illustrate the distinction, a monitoring study that measures the 

pool of soil organic matter will indicate if the content is changing or remaining the sarne. 

If this information is coupled with process variables such as decompostion rates and litterfall 

or residue applications we will be understand more about why it is changing. This process 

information provides the basis for the design of more efficient management of systems. 

Sorne of the fluxes that are important in slash and bum systems are presented in Table 1, 

methods for measuring sorne of them will be discussed in the following texto 

It is our intent to present the measurements and methods as a starting point for 

discjlssion, we hope to reach on consensus in the following drafts and workshops. A 

comprehensive list of measurements is presented below in separate categories of location, 

climate, land-use, soils, and vegetation. Those variables which are considered requisites for 

site characterization at the benchmark area, on-station, or on-farm sites are highlighted. 

Additional mearsurements that are important for characterizing and monitoring specific 

components of experiments are also presented. 

LOCATION 

The exact location of a site, with ~pect to longitude, latitude and altitude, is 

important for providing information for geographically referenced data banks. Additional 

information such as landscape position (alluvial terrace, lowland, hillside or ridge), slope, 

aspect and geology or parent material are important for defining the site. The benchmark 

• 

• 

• 

areas would ideally provide information of the percent of the area they represent that is in • 

the different landscape position, slope categories (0-5, 5-10, 10-20,20-40% and aboye), and 

geologicai zones. The actual area to be represented by the characterization of these 
.. 
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benehmark sites must be decided and coordiriated with the georeferenced information. For 

both on-station and on-farro plots it is important to record all the information in Table l for 

site eharaeterization purposes. 

Table 1. Variables required for site eharaeterization of the benehmark areas, on-station and 
on-farm plots 

Location Benehmark Area On-station and on-farro plots 
Variable 

Latitude and general area represented by the site Exaet location, (Global position 
longitude locators (GPL, ego Loran, 

Mage1lan) 

Altitude percent of area in various altitude Altimeter 
categories 

Landscape percent of area in different landscape Description 
position categories 

Slope percent of area in different slope Inelinometer (%) 
categories 

Geologyl percent of area in different Description of geology/parent 
Parent geological zones material of exaet site 
Material 

CLIMATE VARIABLES 

The elimatie data required for site eharaeterization and monitoring and the methods 

for obtaining them are provided in great detail in the TSBF Handbook, p. 8, and the 

mSRAM Technical Notes No. 1 on Site Selection and Charaeterization, p. 53-88, and are 

based on the WMO guidelines. The measurements are features of most agrometerological 

stations. Many experimental stations are already equipped with meterorlogical stations, for 

those that are not we would recommend recording stations with data loggers. 

The measurements, methods, purpose (site eharaeterization or monitoring) and 

location (benehmark area, on-station plots, on-farro plots) are presented in Table 2. For the 

benehmark areas longterm data on mean monthly rainfall, and maximum and mínimum daily 

air temperature should be compiled for the site eharaeterization. The number of years the 

records cover should be reported and is preferrably more than 10 years. More detai1ed daily 

monitoring of rainfall, temperature (air and soil), evaporation, radiation, wind and humidity 

are necessary for on-station experiments. The measurements should be taken as near lo the 
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experimental plots as possible and if it suspected that rainfall is different at the plots then 

additional gauges should be instaI1ed near the plots. Most of the data obtained on-station can 

be used for the on-farm experimental sires, but again it is recommended that daily rainfaIl 

be measured for the on-farm plots. 

Table 2. Method location ond f of a.easurement of cl1.tfc variables. 

Clilhatic Method .......... kArea on"statíon en'fana 
Variable Plots 

Ra¡nfaU coUeeted daUy, receptlve orea of longt .... recordsE daHy, 11ft dally, ... 
gauge ahould be 20() cia' ...., ..... thly 

""'" D ("".., l 

T eft1)ereture daHy .... ond ,.ln, ooeasured 1.2-2.0 11 lq:tertl reeords, daUy "'"" 
aboYe the grOU"ld ...., ooonthly me. end min -- -

ond .in ("el 

Sou r..., dally ... ",.,in at O. lO .. clepth .. .. .. .. .. for specifle 
studies in -- -
relovant 
treatments 

Radiation C80Ilbell ......,Ine record .. .. - .. - .. daH" - - . 
Evaporotion elas. A DOn .. .. - .... daHv ... 
I/ind .up .......... ter .. .. - - .. daHv . --
Hunídítv As""""", ""vcl" .... t •• ...... - - daHv - - . 

LAND-USE 

A fairly detailed description of the land-use of the area under study is important for 

detetmining potential points of intervention for improving the productivity and sustainability 

of the current agricultural system. One must distinquisb between a general description Of 

the land use of the area being studied and the actualland-use of the experlemental site. Both 

are important but provide different types of information. The former is for characterization 

of land use pattems in the bench mark areas and provides information the percentage of the 

area under different land-use management. The latter, past land use of a site used for 

experimental purposes, is important for un~erstanding the immediate factors, or driving 

variables, that will had an impact on the current status of the vegetataion and soll. Current 

land use oould be oonsidered the experimental treatments that are installed. 

The type of information needed is presented in TabIe 3. Much of the data for site 

characterization of the benchmark area will be obtained from interview surveys and others 

seoondary information available and will overlap with the information requested by the 

socioeoonomic survey. Quantification of as many of the driving variables, such as fertiJ.i7;er 

use, stocking cates and crop and fallow length, rather than a qualitative description, is most 
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useful and wiIl aid in understanding and predicting the magnitude of the response variables. 

Of particular importance for determining the productivity of ateaS under different land 

use and the impact of ateaS in slash-and bum agrlculture to the emission of greenhouse gases 

ís an indication of the amount and age of the vegetation cleared and the frequency of clearing 

a single area. For example, is an area c1eared once and then abandoned to íorest or put to 

another use or is the land cropped or used until it is degraded? Other important factors 

influenciog the maintenance or decline of productivity of slash and bum practice in the area 

are the length of the cropping cyc1e and subsequent fallow period, and an indication if the 

fallow period is decreasing andlor cropping perlod increasing. 

rabIe 3. The dlfferent _ts of IIII"d uoe that are IlIf'Ortant for orea lII"d slte characterf.atlon. (adapted 
f thTSlI _ 20 rono e f H D. ) 

LIII"d uoe INFORMATIOH REQUIREO ARfA (AC) OH SITE 
Variable CHARACTERIZATIOH 

(SC) 

Type of IIII"d-use: pastures, % arH in e&eh category or class (TSSf AC 
croDS. Dlantations H_ D.20) 

Clearing: and buming ·Area cleared pe" yea,., type of land AC 
eleared (undisturbed forest, tallow 
(age), grassland 
·Clearing and ilumino method 

Management, type 01 use (crops. *erop/fallow ratio (years) AC ancl SC 
pe.tures. plantations, etc) *crop and ttee varieties and plant 

$pecina, *rotations and intercropping 
*,rOl.ft!l covers . *weeds ancI weed .c:ontrol 
*tillage, irrigation 
*8"i .. b, stocking rates 
·"".turea olant"ImlOS i ri on -

Input. *types (feni l izers, ·'-nures ... pr ..... h,.gs, AC ancI SC 
.... lches) 
*quanti ties 
*timing lII"d method of .rolle.tl"" 

Dutputs *harvest prock.acts (fruits, grains, AC ancI se 
straw, etc.) 

SOIL VARIABLES 

Site Characterization - There are severa! soil variables that are essential for site 

characterization for most types oí cxperiments envisioned. TIte soil chemical and physical 

properties, along with the climate, will dictate the approprlate crop varieties and tree 

provenances for the area by setting the fertility and hydrologic potential and constraints for 

growth and production. We recommend that the 2 or 3 dominant soil types for the 

benchmark area be classified according to Soil Taxonomy, to the family leve! . 

Soil c1assification according to Soil Taxonomy is quite detailed and involves sorne 
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chemical and mineralogical procedures not available to most laboratories. The Soil 

Management Support Services (SMSS) oC US AID can ofien assist in the anaIysis and 

c1assification of soils. Sorne of the sites h¡lVe undoubtedly been anaIyzed and classified 

accordingly. 

lt is not necessary to classify the soils oC the experimental plots but it can usually be 

ascertained from the informatioo oC the soils in the benchmark arcas. There are, however, 

severa! variables that are important for site cbaracterization of the oo-statioo and 00-farm 

plots (Tables 4A, 4B). These include particle sire anaIysis (texture), soil available water, 

from the physical aspects; and pH, ECEC (effective cation exchange capacity), %base 

saturation, N mineralization potential as measured by anaerobic mineralization, and P­

fixation, measured vía P sorption isotherms, from the cbemical aspects. 

Another measurement that could be added to the list that is not normally considered 

part of site characterization could be a test for the limiting nutrient(s) to production. Many 

• 

• 

experiments willlook at various treatments for maintaining or improving crop yields and soil • 

fertility, knowing the limiting nutrient aids in selecting treatments and understanding results. 

Measurements for monitoring fertility. nutrient and catbon <1ynamics 

In addition to site characterization there are varibles that are important for longterm 

monitoring studies (Tables 4A, 4B). This section presents sorne of those measurements. The 

depth and fiequency of sampling depends on the measurement and experimento BuIk density 

must also be sampled for experiments concemed with changes in the total stocks of nutrients 

in the system. All of these factors should be discussed as they apply to different types of 

studies. 

Nitrogen, as well as, pbosphorus are the primary limiting nutrients in tropical soils. 

Whereas laboratory methods for evaluating fue available nutrient supply and fertility status 

for fue basic catioos are quite reliable, there is no widely accepted method for estimating 

nitrogen and pbosphorus availability. Total N and P are generally large pools that do not 

change significantly even Ove! a few years. Inorganic N levels are extremely variable 

spatially and temporally and are not ususally correlated with crop productuction except 

perhaps under fertilized conditions. Certain 'metbods fur measuring available P do províde 

a guide for critical levels for sorne crops, but does not work for tree productioo. • 

Obviously, sorne measure of the more readily available portions of soil N and P are needed. 

Even thougb there is still no CODeensus we recommend in situ N mineralization and the 
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Hedley et al. (1982) P fractionation scheme, for means of assessing changes in N and P 

availabilities . 

N-mineraljzation Mineralization is tbe process by which soil organic matter and 

added organic materials decompose and release inorganic N. The rate depends on many 

factors including, rainfall and temperature, tbe total soil N content as well as its composition. 

The amount and type of organic materials added to tbe soil will also alter tbe net 

mineralization rate and pattem. Severa! metbods have been proposed for estimating 

mineralization and tbey all have particular problems (see TSBF Handbook p 162-165) but 

tbey can províde relative indices for nitrogen availability. 

The TSBF group adopted tbe in-situ undisturbed core method outlined by Raison et 

al (1987). Paired pvc tubes are driven inlO tbe topsoil; tbe soíl from one tube is extracted 

immediately fur inorganic N while tbe otber tube is left, covered, in tbe soil for 14 days lO 

one montb before removíng and extracting for inorganic N. The difference in inorganic N 

between tbe two times is considered to be net mineralization. In tbe wetter sites, tbe method 

is not as reliable as in tbe dries areas, partially dne to tbe spatial variability of tbe process 

but also due to metbodologica1 problems of compaction and water saturation. Despite tbese 

problems we encourage furtber attempts at estimating in situ mineralization by use of tubes 

witb.a larger diameter to avoid compaction and by sampling intensively in a small area. 

Intensive sequential sampling for mineralization can provide an estimate for tbe 

amount oí N made available to plants during the coorse of crop growth or during the year. 

This however is extremely time consuming and not very practica1; ideally mineralization cates 

from soil organic matter could be modelled witb information on the effect of soíl temperature 

and moisture, such an exercise could be important for determining the inherent mineralization 

rates oí tbe vanous soíl·dimate zones representative of tbe slasb and bum areas. 

Simulataneous anearobic or aerobic incubations carried out in tbe lab wonld help lO establish 

a relationship íor the field and lab measurements at different sites. 

Another use of intensive sampling of mineralization is to determine tbe nitrogen 

availablity patterns following applications of organic materials of varying chemica1 

characteristics and decompositions rates. Coupled witb iníormation on changes in tbe light 

fraction (see below) could aid in tbe selection of materials and timing oC application to 

synchronize nument availability witb plant demand and minimizes losses oC numents from 

tbe system. 
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Phosphorus frnctionation - Estimating pbospborus availability in tropical soils is 

problematic partially because of Ibe high P-fixation capacity of many of the soils with high 

Fe and Al oxide or allophane contents. Much of the P in weathered tropical soils exists in 

recalcitrant pools and this P is generally considered ro be unavailable. Recent studies have 

shown that much of that recalcitrant P is utilized and that most of the P utilized comes from 

organic pools, rather than inorganic pools as in less weathered soils. Soil test data for P can 

show little or no change with time despite crop harvest removals and continued tree and croP 

growth, this a1so indicates that the available P is being replenished from the other pools. 

Certain pools of P that are not measured in most soil tests are apparently a readily available 

source Of Pi for plant uptake. 

A scheme developed by Hedley et al (1982) separates P inro different fractions using 

sequential extractants: resin, bicarbonate, NaOH, sonication with NaOH, HCl, and a residual 

P extracted by H2SO. and H20z. The different fractions are also separated inro inorganic and 

organic P. While this fractionation method is laborious and time consuming we believe it 

merits further consideration. By looking at the changes in the different pools with time in 

different land use practices we may be able ro better understand P dynamics and the controls 

on P availablity in different soils. It may be that onIy certain pools in the frnctionation 

schemc¡ will be crucial for assessing changes in P availability. The dependence on organic 

inputs in slash and bum agriculture stresses ~e importance of investigating this pool more 

thoroughly. 

Olber candidate methods for looking at changes in soil P would be separating total 

soil P inro inorganic and organic forms or more by a two step extraction, acid followed by 

base, detailed by Bowman (1989). Another method that has been developed in New Zea1and 

that appears promising for a soil test for trees is cumulative P extracted by consequetive 

extractions with bicarbonate. 

Soil orpnic matter: C. N. and P 

In recent years there has been renewed interest in soH organic matter research because 

1) the importance of soil organic matter in maintaining the productivity of low-input 

agricultura! systems such as slash and bum agriculture, and 2) the contribution of the 1088 

of soH organic matter ro carbon dioxide and other greenhouse gas emissions. Despite its 

importance, there is no 'soil test' for looking at soil organíc matter as it affects productivity. 

Current efforts are being made ro measure more active or labile fractions of soíl organic C, 
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N, and to some extent P, and to see if there is a correlation witlt produetivity. 

Mierobial biomass (C, N, and P), soluble C, and anaerobic N mineralization are 

suggested as estimates for a fast tumover pool titat would be relevant to nument avaiJability. 

There is not yet conclusive evic!enee showing a general relationship witlt any of tltese 

measurements and productivity. Part of tite reason is tltat tite correet types of experiment 

have not been conducted; much of tite time has been spent on metltods development. TIte 

Slash and Buro project will provide tite types of experiments needed to test tite value of tite 

various measurements. 

Mjcrobjal biomass TIte method recommended for microbial biomass C and N is tite 

chloroform fumigation-direct exlr.lction method of Vanee el al. (1987). This method works 

better en aeid soils titan tite original fumigation ineubation procedure and it is not sensitive 

to recent organic additions. TIte method is best used when comparing diflerent treatments 

en tite same soil but is probably not good fcn comparing microbial biomass on drastically 

different soils, altltough tite trends may be similar. TIte fumigation time may vary with soils. 

sandy soils probably onIy require ene day of fumigation whereas clayey or wet soils may 

require three to five days (this should be ehecked al each site). Fumigated and unfumigated 

soils are extIacted with KaSO. and tite extract analyzed for C and N (TSBF HANDBOOK). 

TIte lj.II1ount extraeted from tite onfumigated soil can be considered an estimate of soluble C 

and N and the diflerenee between tite amount extIacted from tite fumigated and unfumigated 

soils is reIated to the microbial C and N, factors have been caleulated to convert tite values 

to biomass. There is evic!enee that short-term changes in microbial biomass refl.ect long-term 

trends in soil organic matter contento 

Ligbt fraetíon TIte light fractien consists of tite soil organic matter tltat is not bound 

to day minerals and can makeup 5 to 50% of tite soo organic matter. It is basically 

undecomposed or partially decomposed organic material in tite soil and is tlterefore 

distinetívely diflerent from tite clay bound, numified soil organic matter. Knowing tite % 

of tite toJal soil organic matter titat is in this light fraction may serve as a means of breaking 

down tite toJal into funetíonally pools. Preliminary studies indicate that tite ligbt fraetion may 

represent a pool of slower turnover time titan microbial biomass. Measuring the ehanges in 

light fraetíon over time witlt changes in land use and management may provide a sorne 

correJatien to production trends and ultirnately ¡ead to a soil test parameter . 

Several methods have been proposed for measuring tite light fraetion; these methods 
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cover a broad range in technical detall and equiupment, from simply swirling lhe soil in 

water and collecting !he material that floats to more complicated sonication and density 

fractionation procedures. The method we recommend involves sieving lhe soil through a 

2mm sieve, and lhem dispersing lhe soil in djlute (O.5M) sodium hexametaphosphate for 16 

hours and then filtering through a 0.53um sieve. The material trapped on !he sieve is oven-

dried and can be analysed fur e and N, !he fraction cannot be analyzed for P because !he 

dispersant contains P. Perhaps by modifying !he method and dispersing with NaOH P can 

also be measured. The light fraction must be ashed to correet fur lhe amount of lhe mineral 

soil adhered. This method may not work for well aggregated soils, so sonication for a 

specified time may be reqnired. 

SOILFAUNA 

Soil fauna are important foí forming and maintaining soil structure and also in the 

decomposition and mineralization of organic inputs and soil organic matter. Despite these 

• 

• 

important functions there has been Iittle emphasis on characterizing soil fauna. Changes in • 

land use result in drastic reductions in lhe number and types of soil fauna which can have 

an impact on both soil structure and fertility. Methods for collection, separating, and 

classifying soil fauna are presented in lhe TSBF Handbook. Experiments proposed by !he 

slasq and bum should place empbasis on !he characterization and function of soil fauna. It 

may be necessary to assign a group oC experts to coordinate this task given the speciality of 

!he subject matter. 

VEGETATION VARIABLF.S 

Measurement oC lhe standing stocks and cates of accumulation of biomass and 

numents of the vegetation, both aboye and belowground; and the amount, chemical 

composition, and decomposition rates of organic inputs are important for understanding the 

initial stocks of lhe site and the vegetation dynamics and nument fluxes of !he system and 

fur following !he production and nument accumulation of lhe replacement systems. The 

methods described beloware used for bolh site characterization and monitoring of vegetarion, 

the measurements will not be required fur all type oC experiments (Table 5). 

BIOMASS ANO NVTRIENI CONIENT Quantification of!he biomass and nument content 

of the vegetation that is cleared for slash-and-bum agriculture is necessary for understanding • 
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the potential productivity oC the suceeding system as well as the loss of carbon and nutrients 

from the system. The bum converts many of the nutrients stored in the biomass lo plant 

available foem in the ash but the bum also converts most of the carbon and nitrogen to 

gaseous form, particularly COl and NO .. which are greenhouse gases. Other nutrients can 

be lost by subsequent leaclling. The actual amount of the nutrients in the biomass that are 

supplied by the bum can be estimated by measuring the ash content on the soil surCace 

shortly 

after the bum (see section belos foc the method). The amount lost either by gaseous 

emission or leaching can be estimated by the difference in the total nutrient content of the 

vegetation before the bum and the amOllnt of ash produced. However the difference method 

does not specify how the nutrients were lost, so it is recommended that attempts be made to 

measure the largest losses (methods described in Synthesis section). 

Measurements oí the biomass and nutrients of the arca cleared should be characterized 

for longterm experiments concemed with productivity and nutrient cycling and is particularly 

important fur sites that are monitored jointly with GCTE for the emission of greenhouse 

gases. The actual measurements should be confined to the experimental plots for on-station 

research. In terms of site characterization for the benchmark areas, it would be desirable to 

have ~stimates foc the biomass of the majority oí the areas cleared foc slash and bum 

agriculture (oc sorne rough indication, such as x% of the areas cleared are from primary 

forest of 300 tIha and y% from fallows of 75 tlha), althOllgh the methods foc doing so are 

not currently reliable. For on-farm experiments, when possible the biomass and nutrients 

of the cleared vegetation sltould be measured for experiments concemed with crop 

productivity. at the very least the amount of aslt added to the topsoil should be measured and 

analyzed for nutrients. 
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Aboyeground biomll~~ Methods used for measuring biomass difCer for woody or herbaceous 

vegetation. 

Measurements of woody biomass and nutrient content are labor and time consuming 

but are crucial Cor ascertaining fue initial nutrient content of fue Corest or fallow vegetation 

that is cleared. The aboveground biomass ol a secondaIy or primary forest can be estimated 

by destructive sampling oC a minimum oC 5 % of fue area. All vegetation within quadrats of 
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transects is harvested and weighed fresh in tite field. Subsamples are titen oven dried, 

wieghed for conversion to dry matter basis, and analyzed for nutrient concentration. Carbon 

is assumed to be 0.5*biomass. The vegetation should be separated into tite leaf, branch, and 

stem components throughout tite sampling and nutrient analysis stages. 

Woody biomass can also be estimated by using allometric equations. Allometric 

equations take a parameter tltat is easily measured such as diameter and height to calculate 

biomass, which is not so easily measured. The equations can be developed on site, by tite 

destructive harvest metltod, or by equations developed by Brown, Gillespie, and Lugo 

(1988). They have provided separate equations for different forest types (tltese equations are 

supplied in tite TSBF Handbook). The equations require tite diameter of individual trees, so 

tltey can also be used to estimate tite biomass of individual trees or tite summed biomass of 

tite trees in a particular area: A few problems could be encountered using tltese equations. 

The first is tltat tite equation were developed for primary forests so may not be applicable 

for young secondary forests and forest fallows. The information also does not giv~ tite 

nutrient content of tite vegetation. 

The biomass of tite replacement land-use system also must be measured; if tite system 

is characterized by trees titen tite biomass and nutrient changes should be estimated on a 

yearly basis. This can again be done by use of allometric equations but it is best tltat the 

equations be developed for tite particular speeies planted in tite experimento Such equations 

are also useful following biomass production in provenance trials. 

Herbaceous vegetation consisting of grasslands, crops, weeds, and cover crops can 

all basically be measured in a similar manner by harvesting tite vegetation in a number of 

small quadrats. The size of tite quadrats will depend on tite type and distribution, or plant 

spacing, but is usually 0.5xO.5m or l.Ox1.Om. The number of quadrats sampled should be 

around 20-30 (TSBF Handbook). The total biomass can be measured or tite amount 

represented by different vegetation types; e.g. weeds or crops. 

Belowground vegetation Estimations of root biomass may be as essential for characterizing 

the site in terms of the nutrients made available upon clearing and buming; although the roots 

generally do not bum, they will contribute nutrients as tltey decompose witlt time. The roots 

become more important as the biomass of the aboveground vegetation is smaller and may 

contribute over half of the biomass in grassland systems. 
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Methods for estimating roots are difficult because of the varialblity of roots but also 

because the nature of sampling in the soils and extracting the roots from the mineral soil for 

weighing and nutrient analysis. Roots are sampled by coring techniques tIlat are described 

in the TSBF Handbook, and the biomass of roots is reponed on a per gram of soil basis. 

Again this measurement is important primarily for longterm studies of nutrient cycling and 

budgets and should be restricted to on-station plots cleared fur experiments. 

Perhaps more important than root biomass for many studies, particularly for 

oompenent trials and oomponent interaction s~dies, is root distribution. Distribution patterns 

provide a good indicator of the zones of nutrient and water uptake and therefore potential 

oompetition arnong plant types. Root pattems will vary with plant type, son types, and 

climates. Root distribution patterns are best studied by looking at trench profiles that are 

made next 10 the plants of interest. Details are again provided in the TSBF Handbook. The 

number of root hairs occurring in a particular depth interval are counted and recorded as a 

percentage of the total number of roots sampled 10 a defined depth. 

ORQANIC INPJITS. OUALlTY (CHEMICAL COMPQSmom. AND DBCOMPOSmON 

The soil organic matter content is determined by the amount of inputs 10 the soil (above and 

belo",ground) and the mtes of deoomposition of the materials. The deoomposition mtes are 

determined by the temperature and moisture of the specific environment where the organic 

material is located and also by the chemical composition of the materials. The 10ss of soil 

organic matter results in a 1088 in soil fertility and the release of C02 10 the atmospbere, 

therefore, it is important 10 maintain son organic matter. The 1088 can be determined simply 

by measuring the changes in carbon with time, as indicated by successive measurements. 

In order 10 understand the reasons for losses or maintenance of soil organic matter it is 

necessary 10 measure the organic inputs and their deoomposition mtes, and compare thcm 

between different systems. Such comparisons willlead 10 an understanding of the control,; 

of soil organic matter and point to management techniques tIlat will maintain soil oI'gank 

matter and fertility. These measurements would not be required at all sites but would l¡,; 

considered important for sites investigating improvements in crop and soil management with 

the use of mulches and manures OI' for sites studying the losses or storage of soil organic 

matter and the relation 10 global change (sites where OCrE is collaborating) . 

Organic Inputs The organic inputs 10 the son can be from within the sytItem 
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(intemal cycling) via crop residue retums, Jitterfall, and live mulches. The amount of 

internal inputs is determined by the productivity of the system, and can come from aboYe or 

belowground. Inputs can also be supplied from offsite (external inputs) as manures and 

mulches and residues, among otbers. The amount of inputs from extemal sources can be 

managed more than those from interna! cycling because it is not dependent on the 

productivity of the system. The inputs from internal cycling can come from above- and 

belowground sourccs. The amOllnt of inputs, wbether from interna! or externa! sources, 

should be measured on a per area basis. If the inputs consist of various types and plant parts 

they should be reported according to the amount of each type and even broken down into the 

amount of leaves and branches if the case arises. The fate of the inputs and the resulting 

changes in soil organic matter content and fertility depend not on1y on tbe amount and rate 

of decomposition but also the method of application; tberefore it is important to report if tbe 

material is surface applied or incorported. 

Asb The ash produced from burning tbe aboveground vegetation determin¡:s tbe 

amount of nutrients available to the subsequent crops and vegetation; so altbough it is not 

truely an organic input it is important to measure the amount and nutrient content of the ash. 

The ash is norma1ly collected in metal trays (O.5x0.5 m) placed on the soil surface, 

underneatb the litter layer before tbe bum. Twenty to tbirty trays should be placed randonly 

per hectare. After tbe bum the ash is collected in bags, oven dried and weighed. If tbere is 

unbumed material it shoul be separated from tbe ash and can also be weighed to give an 

indication of how much material did not bum. The ash is also analyzed for nutrient content 

and if necessary corrections must be rnade Coe contamination by tbe mineral soil. 

Organic input quality and decomposition The decomposition of organic materials 

also provides nutrients foe plant growth, the rate of release of nutrients particulary N and P 

varies witb the decomposition rate of the material. Knowing tbese release pattems and how 

tbey vary witb the quality of the organic inputs may help in determining the timing of 

application of mulches, manures, and crop residues to crops in order to ensure the nutrients 

are available at a time when the crop demands tbe nutrients, this would also decrease nutrient 

losses from tbe system. 

Quality refen to the rate of decomposition oC the material and depends on many 

factors, among tbem, N concentration and lignin are tbe most important and methods for 

measuring tbem are in the TSBF Handbook (N by Kjeldahl, lignin by acid-detergent fiber). 

• 
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In general, the higher the N concentration the higher the rate of decomposition and the higher 

the lignín concentration the slower the decomposition. Leguminous materials are generally 

high in N concentration and the rate of decomposition is apparently influenced by the 

polypbenolic contento Measuring polyphenolic poses a problem because of the variety of 

compounds that are included and the methods for extracting them. The methods are worth 

discussing, as well as the type of polyphenlic compound that would be of interest in 

analyzing, eg, condensed vs hydrolysable or tannín vs nontannin. Other variables which 

could be important in influencing the decomposition tate include the other nutrient cations 

and aluminum concentration. 

Decomposition of the organic inputs, including the roots, is measured using the 

litterbag technique. The decomposition of the inputs must be followed in the appropriate 

context, Le., if the material is incorporated the plant materials (litterbags) must also be 

incorporated. When possible standardized litterbags (size and mesh sire) and methods should 

be used; however, one's judgement must be used lo ensure that the materials and methods 

are correet for the given situation. Por surface applied materials it is perhaps easier lO use 

the litterbags as an envelope placed on the soil surface but for incorporated materials lO use 

the litterbags as vertical cylinders, as described in tbe TSBF Handbook. The decision as 10 

which.method is used must also take inlo account the sire of the mesh relative lo size of the 

organic inputs, ir the inputs are small and likeIy lO fall through the mesh then it would be 

better lO use the bags as cylinders or lO place a smaller mesh sire on the bottom of the bago 

The litterbags must be collected at crucial times lo provide the nutrient release curves, 

including any immobilization phase. The collection times will depend both on the quality of 

the material but also on the minfall and temperature during the course of the decomposition. 

We recommend collecting at 1, 2, 4, 8, 16, and 32 weeks in warm, humid climates and 

doubling or tripling those times ror drier climates. The decisionmust be made based on the 

investigators' knowledge of the system and materials under study. At each collection time 

the dry mass remaining and the N, P, and other nutrients, in the tissue should be determined 

to give the nutrient release patterns. 

SYNTHESFS ANO CQNCLUSIQNS 

The measurements recommez¡ded aboYe have been done so in isolation of any specific 

objectives or experiments and it may be difficult lo understand the reason for certain 
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measurements. At the same time there are many other measurements Ihat have been omÍtted 

or overlooked. Some of the measurements can stand alone if they pertain to components bul 

so me must be considered in conjunction with others if the system or certain aspects of Ihe 

systems are the area of interes!. As mentioned earlier, some of the measuremenls are of 

pools and other of processes, integrating the two types of measurements is important in 

understanding the changes in the system and designing improved alternatives. Combining 

informating on the changes in nutrient stocks in the various pools, with nutrient inputs and 

OUlputs, give the nument budget and balance of the systems; if the balance is negative there 

is a net 10ss of nutrients and the system is degrading. Table 6 provides a synthesis of many 

of the fluxes that should be considered in sIash and bum systems. Some of the measurements 

have not been mentioned previously. The decision as to which of the variables should be 

measured should consider lhe relative sires of the fluxes and the relatíve ease of 

measurement. 

ModeIs can also help in defining lhe measurements to be taken; therefore the Slash 

and Burn group needs to consider models tha! have been developed by other groups, for 

cropping systems and ecosystems alike. As an intemational group con cerned with a global 

problem, we need to coordinate as much as possible with other networks and groups working 

in both agricultural and environmental issues relevant to sIash and bum agriculture and its 

sustainable alternatives. 

• 
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A database of research activities for the Slash and Burn Project. 

The Need. 

Richard Coe 
lCRAF, Nairobi 

]6 December, 1992 

The Glohal Alternatives to Slash and Burn initiative is a proposed global research 
activity. Current plans are for suhstantial field research to he conducted at 1\ si tes 
in 3 cOl1tinents. Research will also take place at salellite sites, as well as al other 
centres concentrating on regional and global synthesis of results. Currently sume 
17 collahorating institutes have be en identified. 

If Ibis research effor! is really to be a coordinated global project and not a series 
of isolated research activities, there has lo be a well establisbed system for 
information exchange belween all interesled groups. Participants in the project 
worldwide need lo be kept informed of whal is happening. what datl¡ has bee n 
generated and is available and what the key results are. 

One way of achieving this is through a computer based datahase. There are many 
possible structures fm such a database. This paper outlines (lne strueture, 
summarising the OUlput needs it could satisfy, lhe input requiremel1ts ano sorne 
of the steps needed for implementation. Some alternative database structllr":S are 
also described. This paper is not a technical specification ror any datahase. 

2. Inputs, Outputs and Constraints 

OIll¡J/I/.\ 

The ¡¡¡¡ture of outputs which must be available from the uatabase can be 
describcd by listing example requirements of typical users. Table L 

1 
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Table 1 

Typical User 

Field researcher 

New Collaborator 

DOllor 

Reviewer 

Example Output required 

New initiatives al other si¡es. 

Modificalions to design and methods al 
other si tes. 

Key results from all locatiOIlS. 

What is going on where in his field (e.g. 
nutrient cycling. economic sllrveys .. ). 

Lis! of research activitics and major 
achievements without tcchnical details. 

Activities and results in lhe area being 
reviewed (geographícal ur suhject 
hased). 

The outputs required will range from brief su mm aries (Where is improvl!d ¡all"" 
research going on? What fmil tree species are being s!lluied?) to the Iliglih 
lechnical (Are the same i,otope techniques being used for l' work eve[)\\ h,;re'l). 

lnpu/s 

The outputs described aboye will be obtainable if the dala input consiste oí a lis: 
of research activities. with such details as: 

Project name 
Location (with biophysical and socio-econornic characterisation) 
Peopleflnslitutes involved. 
Reasons for Ihe research (where does il fit in lbe whole frarnework) 
Objectives 
Methods 
Data generated 
Results. 

COf!.\lmints 

The t"" major conslraints which make Ihe dataoase pOJentially difficllll to 'él Uf' 
and maintain are lhe geographical distrihution of hotlJ use!'s ami source:; of (h,,;\. 

and Ihe need for continllollS updating. as new ac¡ivitics are initiated ¡¡r:eI resl:ll' 
generaled. 

'rhe dalabase will only be useflll if il provides a user fricndly way for infofmatlllJ: 
10 be exchanged between Ihe 17 collaborating inSI'!llleS, Each inst:lul.: 1\ il. 
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generate information thal mus! be incorporated into lhe database, and each 
institule will need lO aceess information originating al other centres. 

The value of informalion in the database goes down quickly with its age. f it is 
not kept up 10 date ir soon becomes worthless. Om: of the functiol1s "f lhe 
database will be to keep collaborators informed of la[e:,[ developmen!s. F, ,1' ¡his 
reaSO(1 it is essential to structure the database so il call he continuously up :atcd. 

A possible structure 

The structure outlined below is based on ICRAF's dalahase of research :lel: ,ities. 
which is still heing developed. 

Dala flow and updating 

Figure 1 shows the flow of data. 

Each ,ite at which information is 
generated (i.e. where research 
aclivities are planned and carried 
out) has a copy of the data 
capture software. Informarion on 
research is entered, building up a 
local database whieh describes 
activities al that site. The formal 
ami structure of lhe information 
is controlled to ensure uniformity belween si tes. 

A copy of the local database is then sen! to the coordinating sÍle. ThE local 
datahases from all sites are compiled into a central dalabase, which wiil e ,ntair, 
information on all Slash and Burn project research activities. The COl11p iatioL 
process will ensure thar information fmm differen! ;;¡tes is compatible. 

A copy or image of the central database can lhen be dislrihuted to anyoIl ~ who 
needs acees:; 10 the information. This will inclllde all research sites th lt art' 
generating data as well as other interested parties, 'lIch as project coordi: ators. 
donors and potential new collaborators. The image database can be search, d and 
the necessary Olltput reporls produced byeach user. 

The database has to be kept up to date. This can no! be done by individua users 
modifying the data in their image database as thi;; would reslIlt in differen·. llscrs 
having differen! versions. The data in the image therefore can no¡ be m( difie(; 
by uscrs. Inslead users lIpdate their local database. The new local data 1 ase' ¡s 
scm to the coordinating site, whcre it is compilcd alld a new image pro :uccd 
The llCW image is then distríbuled 10 all users. TiJe: frcljuency with whi. h t:li, 
needs doing depends on how rapidly new initiatives, changes in desig 1 anc 
methods and important results are generated. Al ¡he start and end () eQcl 
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growlIlg season would he reasonahle. 

These transfers of data hetween the coordinating and remote si tes could in 
principie be done by electronic data transfer (E-maíl) and even done 
automatícally. The prohlem of telecommunícations with some sites and the: iarge 
volumes of data involved are likely to make transfer hy diskette more jlr;c.ctícal. 

Data ítems 

Wíthin the datahase lhere are records of several types. One type is "Experiment". 
contaíning fields that describe such things as the ]ocation, ohjectives, mcthods, 
design, measurcments etc. Another record type is "Location". The fields of this 
record type give the characterisation of the researeh !oeations (clima te, soil" laml 
use elc.). This si te characterisatiQn component of lhe data base is valuablc ¡tselr, 
gívíng a description of aJl sites in which the Slash and Burn Project is operatíng. 
The power of this structure líes in the link betwecll the two types of reeorus. A 
user of the databa.c;e needs to know the character"tícs of the si te at which an 
aetivity ís going on. However a researcher entering informalion does not want lO 
have to enter lhe same characteristics data for ead) ,"xperiment at that localion. 
By having linked records of characteristics and experiments, soil and climalé data 
is tied 10 details of each experíment, yet only has to be input once per ,íte. 

Other record types can be defined according lO rang<o of OUlpUIS needed frorn lhe 
database. Thc ICRAF database, for example, has free species as a record type. 
Each cxperiment is línked lo one or more tree s[Jedes record,. Defining Irce 
specics as a record type allows characteristics nf lhe species to oe entered into the 
database without repeating them for every exper¡menl in which Ihat '¡Jede, 
occurs. Jl also allows us lo link with the MPTS database. In the Slash ami Burn 
research dataoase it might be appropriate to define 'Methoo' as record type. lf, 
for example, a standard method of tree root sampling ano measuremetH i, 
estah!ished, the descriptíon of an experiment would just be linked lo method 
record. In this way, the method does not Il<':CU fully oescribing for evcr) 
experiment in whieh it is used, yet a full descriptioll i:f the rnethod is availahle for 
every experimento 

Research activities olher than experiments, su eh as sUfveys, mooelling excrcises 
and hihlíographic researeh can aIl he entered into Ihe uatabase. A systemal ic way 
of oescribing them has to be found. 

4. Deve/opment 

Developing the database system requires: 

Defínition of the data 10 be input, both coment and structure . 

I'reparation of software to capture that oata. 
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Definition of the structure of the central datahase and Ihe method of 
compiling local databases. 

Preparation of software for users to search Ihe ¡mage database ami 
produce reporls. 

The resources needed 10 do Ihis depend largely on tile exacl nalUfe of Ihe data 
10 be input. If il is much the same scope as Ihat in ¡CRAF', research datahase 
(i.e. details of field research activitíes: survcys. on-farm and on station 
experiments), with a similar level of detail, software developed by ICRAF could 
be used as a slarting poin!. However ICRAF still has considerable development 
work 10 do. Increasing the scope of the databasc by indudíng a broader range of 
research types and/or more delail would increase the development costs. 

Whalcvcr decisions are made on structure ¡here will be sorne software 
development required. A professional developlllclIl progralllmer will be needed 
and recen! experience at ICRAF suggests Ihis is liO! likely 10 be availabJe in 
Kenya. Suitable hardware and software licence, \'.(luld also be requíred. 

5. Maintenance 

Maíntenance of Ihe syslem is required al both remOle ,ítes and Ihe coordinating 
,íte. Al remOle síles, sCÍenlists have lo keep theír local database up to date. Thís 
need not be time consuming - each time an activity is initiated or amended the 
details huye to be entered, as do summaries of reMllt,. Such maintenanee of 
researeh records is somelhing experimenters ,huuld be doing anyway. The 
software provided will mean this information is easily cuught by lhe dalahase. 

Maintenance of lhe central database involves regular receipt of local datahases, 
compílatíol1 into an updated central database and gencration and distríbution of 
new images. Maintenance costs al Ihe coordinating site inelude a database 
manager, suitable hardware, running costs and secretarial support, plus resaurces 
for installation and training of users. 

6. Alternative structures 

Exisling Databases 

A rapid survey of other research organisalions rcveakd no existíng databases Iha! 
would satísfy the requiremems outlined above. Several CG centres have 
dataoases of research activitíes aimed more at rnanagement that scientific data 
exchange. These databases contaín ínformatiol1, for cxample, (Jn hudgetíng uno 
expendíture, but líttle scientific detail. SOll1C technical databases exísl, 1'01' 
example in breedíng programmes, but these are lOO nllfrow in scope for the Slash 
ami 1111 rn ProjecL 
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Several research organisalions concerned wilh multipurpose trees have developed 
research uatabases, for example CA TI E (MIRA) ami F IFreu (MPTSys). MPTSys 
is prooably most comprehensive, and contains tinkeu records of locallons, 
experimental uetails and raw data, together with analysis anu modelling software. 
However it is limited to simple growth tríals of 1l111ltípurpose trces. 1I would be 
difficult or impossible 10 indude descriptions of. (Jf raw dala from, agroforestry 
trials and surveys, particulary those related 10 process oriented research. 

A sinxle central da/abase 

An allernative mode of operating a database of researen activities would be a 
single central databa$e which is aceessed by all lls,rs, both ¡hose supplying and 
those retrieving informalion. Such a scheme relJlIires email conneclions fmm a1l 
sites to Ihe centre. While Ihat is feasible, and po"ihly in place already, mOSl 01' 
¡he these connec¡ions use standard telephone circuit>o On-line work on a remote 
computcr is therefore very expensive. The situat¡¡¡li i, nlll likely to change during 
the lifetime (lf this project. 

CO/lll'lcxity of ¡he database 

There is a wide spectrum of possible contento of the database. Simpler 
defínitions would have less technical detaí1 011 each research activíty. More 
complex definitions could encompass a wider range of researeh types and include 
raw data. In general Ihe value or Ulilíly of ¡he database will increase with 
inereasing complexity, hut with diminishing returns. Tlle cost of development and 
rnaintenanee will go up exponentially. 

As an example, consider the 
problcm of including raw data in 
lhe database. The added value of 
¡ha! informatíon arises beeause it 
means researchers working on 
regional or global synthesis of 
results have easy aceess to it. 
While slIch data exchange is 
essential for synthesis, the numher 
of people who need aceess to raw 
data is limíted. Most can gel 

UI:lily ...... 
~-, ~--" 

/ 
Cosl 

Complexlty 

requírcd results from surnmaries. Figure 2 CasI effeclíveness af database. 
Howcver the cost of including raw 
data in Ihe database is very high, because of the c<Jtllplexity and data volutlle il 
auds. 

lncluding raw data in the database also hrings IIp lile sensilive i,sue of aceess to 
data. Many [ield scientists worry about data which has been painstaking1y 
collecled being 'stolen' by others. Preventing tI,is is difficult if such data i, 
included in the database and widely distribllted. An alternative, planned 10 be 
adopted by ICRAF, is lo indude in the database: 

6 



• 

• 

, 

" 



, 
1 

• 

i 
I .. 

• 

l. Summary findings . 

2. Published results. 

3. Information on what raw data has been collecteu and who to contact for 
access to it. Individual agreements on access can then be arranged as 
needed. 

The level of complexity adopted will have to depclld on the outputs required, 
resources available and cost effectiveness. 
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