
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


lNSlltU1~lONA'L ASI~.·Ec1~S O.F.lJI~I.JAND 
AGRIClll/fUR;E IN EAST ~JAVA 

by 
G. Budi, It. Cr~u11b and s. lla a• rison 

Aosl•·;dhU\. Agdctdtu•·al and ResoUt'cJ~ ltcondn1ic So·ciety,s 
Confct·¢nce ntGctt.l: Co~•st,,~0~25 ~larJlUtry 1997 · 



l'NS1'ffUTI()NAJ., ASJ.,ECTS OF UI~t~AJ~P A(:ll{lCUL1tlRE 
IN EAS'r JA'l1\. 

tw 
o. lludi~ R, Crom~b nud S'f ·. ;~ · isou 

The conditim1 of uplat1d ·agricttltttrc in the nranta.s wat~rsh~d of'" Hast Jtwa was 
clntra.ctcrized by pl'>tW farmers. snutU lat1d holdings, low productivity and degraded 
lattcl 'l1n! CJover1ltl1cnt (fflndm1csin has sought to i.mprove this area,. A . recet1t m~jor 
efiort waa the Opland Agric:ultun.~ and CtHl~ct·vation .ljroj~ct (CACP)~ :ibr which 
nnnncinJ as~isumce provided by hnm frm11 HlRD . and a grant th;mt USAIO The 
project which .\vas· implemented bc~wccn 1 <184185 to 1993/()4~ was. desig11ed to 
increase lhnu lJI't)duction~ hi crease houselmld inccane and .tllitlimir.e: land degradatkm 
of ttt5land farms by introducing conservation fantling syMems 

;Project institutions were designed. and .cst~hlishcd by h1v,~lvhlS ·various levels. of 
exlstiJtg development.h1stinttions conc~rncd: with upland agrioult\Jml development 
The projcet created the ccmditiom~ wh!!re by related S\tpportins, institutions i1t rutal: 
areas could pnrticipnte~ directly or .lndirectlyj in project activities. A number of 
p~ople t1;Qlll diffi!rcnt institutions itl rural arcns were coordinat¢d to achieve the 
ob]cctiv~s of th~ p1·oject Access rottds were constructed~. de.Juortstr4tion ,plots were 
establish~4, bench terraces were· constructed, village crop mtrseti.cs w¢rc C$btblished, 
As a· result} fattuing ~ystems were inmr(),Ved.; farm ptoductiot1 (tnd . rnrmets~ int1omes 

v·ero: increased; ands?U erosion was reduced .. JioW(!VCt'$ the ~x{Sf¢n¢~ ~n4;,role of 
~tldl il1stitutfons. after proj~ct termiuations has be¢ont~!Hl h11port~nt issw~. At\"r the 
t~rntthation ofth~ prwjcct, there was no mot~ project support to thes·e· iustitutiot~s, 
although theit services and functions are: still .n¢cded by r:armers to cPnth1ue practising 
fann ·C<.1iUlervatiOt1: fecht1iq_ues developed \Jjt the proJect, 



The purpose ott his study is to exnmine the insHtutkmal 'Usp~cts .of upland ~gticulture 
in areas uf"Hast Jttva that tts~~lto be tllc Hlrgets ofthe project. The analysist however, 
focus(!s ott tiw.lnstitutions llmr ha~c Jl direct relaliortshipw1t:h farmer$, eS.f)eeialJv 
~xtensimt nrru! cr<.!dit •unrk~~thlg,. input suppli~s uud tho elif~ f!J(1U{l in. .the vlllageJ 
\Vithin this analysis the eflccts <)ftJACP 011 c()nservatlon farming syst.ertls aud. 
btstitutkm huddiug in the stud>· \illap;es was exnmined frho pcrformaneeofrela:tcd 
iN>titufions during ~utd aner the project wc.r~ nlso :cr\amiucrl As a eon(}lusion~ this 
study at·guc that. sustainablity tlCraeming conser'vatkm ueeds c¢ttain conditkms ,~s 
during the project· implemcntutitm to eua.ble collective action fhml· dtfrenmt rut•al 
institutions· Further actimts shoutd .. considel' thetmportant ~Jfsustninal>Uity of rural 
ittstituti~)ns. 

The lucalion of thft. stttd\ was ib,itt~ tn ihur viUaucs ittlbur districts ofH~lst JaHt that: 
w~r~ the tarp.ct: utthe pt'qicct Fi~td wruk ft)t ~(llfe1:1it1g data \\as carried mtt from 
June to Oc:tt:lher t994 in t1,ur \Hltlgcs infhur distd~tsofhustJa\:~: Thc.fbur study 
\:·maf*;CS\Vt:rc {l J Smnul~l't viUap.c inth'l Sub .. Distrlct uflJampitt tvtatau~ rJistri<:t~ {2) 
Da\\:tthan vma~e in lbc. Sub .. lJistrict. ot.t<adf!ntangun~ Hlitar.l).istrict. (3J Katt!s village 
in the Suh ... J)istrict of l\auman. Tuluttg(tgunp. Distt<ict~ and (4J Mlittitm vittage h1,the 
Sub .. [)istrict. t1fl<aran~an. Trenp!,!atck District ·rhe ma.puf lncati(Hl is pr~sentcd in 
figure ·r Data \V~rc uhtaincd Utt(HJ~hJidd obser\ation" dis,~ussion with related ~ 
,governmct1f tJmchds .. and i.1ncr\iewing l4J pt ~iect farmers Wld non .. r1roj~ct fitrrncrs. • 
as \H!U as a numher ufkc~r pcrs,lns in the \iHagtt5 

Tb~~ primat> t>bjt,:t,cttves otdle t1roj¢et w~:re to inctuase farm·:pn,ductlon a.nd itlcomcs,. 
and. reduce. soif Cr\lbion b) intruduclug tl~rm C(J!tSCrvadmt techniques, hn.pt'OV.ing 
fa.rmittp; systems: and better fann managt,ment CCSAll). 1984) 'The ,projut~t was. 
lt,cat.ed in Jratuns~lumt \\.tn~~rshe.d oftentral Ja.va a11d Uratuas waterheds in fEast Jtwa 
The u,ajt1t compunent oftlH! pt·Q.i¢ct was ·tb~ Sttsta1oab'fe tiphmd Fanning Sy~tems . 
which provided subs\dics ttl fam1ers tn construct: bench t~rraces and: w:ater cbaun~ts~ 
tn adopt impron!d seeds. to dl\~rsif)" crops~ tu ap.pty improv(!d ~h~miQal fettliz¢r artd, '· 
pcsUcldes tlluszar, <:t ~~ ~ l9fJ3l 'l'hrough this project, . acces$ roads have been 
eotlstructed~ pn~~ct institutions harQ bec~1 es:tJhlished and, j:let·sotm.el fron1 rclMed 
institnticms hl.tlle regicm \\Cre tmordinatr~d to support .tllC ~tcfli'ev~ment O( t~e 
obj~Ctt\ es or ~h~ f.Uojcct Foreign .consulUU1t:S W¢re ~ppointctt Thcs~ CflllSlilt.aut~ 
We're mainly fbt the project .components ot Sustainable Upland 1Farmiog Systetl:lS~ 
l:fuman ReS<lurce~ f)~v~iopment~ :.and M:anagcment; lttfbrjnation Systems 'rheit mabt 
tasf~s .\\.rcre to heltl in ptoje~t' planning and lmplcm~ntatiOll,lmprove the·kno\~·ledg/J 
tlf staff of' th~ rr~tated govenuucut: lt1stitution~;. and. 'te9hnf4~al· mauer$ of' upla•~d 
U'lt1nagerncmt and, et1nsetvaiintt "f'b~ Gonsultants were also 'involved lrrbudget: planning 
nud llther nuanc.ial pn1~cdures or the project,' . 

The.prqiect changed f~rmcrs·~ attitudcs·toward bcm~t r~mniog' sy~tcr~ts, ~Jtd 'J(~~l to:. 
improv.cd .lhrm produetkm ~nd in(!Ol114 {Bangda and .PT nxaj l992l. ' Ht.lwev~t\ tb~se 



a~hit.~vcm.(•nts w~rc ehnltt·ng~d 1lflCr th~ eontpl~tim1 t)f tne. projc~"*t, Rc¢(!tlf: studi(\~ 
nrgut~d dutt nttltough tlrrm pmduc.tion o.nd; hwome w~rc ht1pravud as. n result ofth~ 
prqjcct~ the illcrc.nstJ rate wns reduced nfbwth,~ ·tm1J~~t tt!rtl11nuted CNus7Jtt' et aJ. 199~. 
m1d StU't\!tih ct :nL .. lct'>l) The t'ettsrms behind· this+ aecordinu to sm~ngih at: nt { l<l<l2l 
were dun ·llwmt:rs cuul\1 tmt a})fll~ the rccomm~nd~d k~vt~l.uf'inr,uts ttu~ Ullnck of~ 
t~npittlt muf the required ir,puts cmtld not he ohtaitlettns .~nslJy ns when th¢ proj~(tt 
\\U6: !toin~ on }iurnp.ih t.!nd .{ ltHl:!) al:m m~nti.on that most fnrmcrs nmdifi~d their 
techntll(}gi~'~ h~ uce~)rdan'~~~ \\Yith tbctt' hud!'~t Hmitntlon hv using tmly the .ttvailaht~ 
s(leds mtd reducit1~! the: ust» ftf chcnucnJ ft,tHHtor~ and pest.lctd~s. Ftcm~e)\l the 
sustmnaNht\.t,fthe bcnctits'Clfth~ pml~'et ltJt fuY.ure uphmdson consct\:attun is still 
qUt,$tlnll~thh~ 'J.htsl~W ft' af. Jt)H4l 

l)cspi1 e smuc pmhtcms und Hmitntion~~ the fln~icct: d(~v~loped an in5tnutiutt,nl. rnodel 
Umt enabled \·a.rit,ns instituthm!>i to h<.t: intCJ~ntt<,•d in mnmlg1np. upland dcsef.opments 
(.Ban1,:ldil•llld PT 1'\:J,. l ~~,)~ l ',['he !tuvmm(\t and head~ ofdistt·iuts '\Vh~rc· th~ t>roj~~ct 
\\t\5 k't:qtCli l~tvt~ c~tahti!\hed proief~J: hnr)lt;"~tttQJlUUionguidclincslht the insttt,utirmsor 
otl1t~(.ls undt~r their ,iurisdiction hl' t:(L'it Javn. dw hca:d of lfopp<.1dd (.the Regional 
ne\~cturm1C11t Phmnhlp. Board} bus dcvcl'n(tf!,d detail rm~it1Ct HllJlltHnenuttion guidcHHes 
.thr C\ ~~,, :~wt~ie~~t l·ompnm.mt that coold he used in th!!' nro\·ind~ll· to villng~ fC"vclfi . 
Coordinating meetings \\7t~rc h~ld ut ·vil!trgc, sutHliHtticL distri~~~ and pmvinciat lcvuls 
Ftu rcf:timml d~~"clupnumt~ thC' ftw:ct has ut1{troved linkages nmnng povet'mntmt 
ortic(!s in the rcpinn. lunitnmaih n!-1 wen a.!l ·u~rtieaU~~ tfunu11-h the existing prt1J~:ct 
in~titU"tinn~ 

A~ tht* pt!l\ in\.·laf J~vei. dtn-h1~~ prq(ecl implcmentatitnt.. lwo tmporunu pn1jt:ct 
institutions wert)\ ~stnbUsh~ddircctf~- 1hrthe.imph.~J11CJ1lMhl11 of the l1rqjcct theJ'toject 
foor.thtutdng Oflicc !PCOl and the. Prq\cct Ciuid~line ·ream The .pee; ·was 
· ''"sponsihfe .. for :ttlmmht~ p(;()ject activiu~s and· hutif.tr:fiug The· :Pt"~Q; . dev~lO.IJCd 
l>h1ttninp s)stems tiw mmmt,~inr;; drytand and St1it <:tJtlS\!(vadtul thnt could be 
impt.~mcnt(..l4 hy vnri\1Us gtwcrmncnt im>titttti{ms in U1Q. provitlet~s Ct1llC~ft1Cd with 
upland d.evcft,pmcm Th(!st~ pt\'wiudaJ gov~mttlcnf. iu$lituticms have 'thcit' ~ub,.otl1ccs 
in :distt•ict Jewel A1 di~1tict lcvct Prq(eet ~~fnuagcn1etn l ~nits (l1~1t: l were cst(tblished 
The t>("O support PMC on ,mnttcrs. rr:l~ncd tn prqfect .. itt111fcmenmtfdtt~ motlitotins~ 
eva1uation and r(Jportinp; aU projecl nt~th.:itics. ''f'"gcthcr· with pr4winciaJ' govcrmllcnt 
in~dtutkm~. tb:e !>CO ~~n~ured that prt~~ct activities in1Jtc field CQtJki be lrnplcrucnted 
itt tttllntegnttcd fusllion £'\lH1lh~r irnportOtlt functim\ ufl~C~O. hl!S been. tO: ~oordim~t~ 
all trainins and coutscs of suU conscrvntitm carried out by tlu:· regi(Htrtt I~tlitlfttnm~nt 
of l~nst' Java The l1CO hns ni:m a\1commod~ned uphmcJ develo[>.t11etRtloltcs~ set· by 
r~gional and eetltrnt govermts<.mt: ~md tnuYslat~,d into a.ctkm pimm that catlld b'~ U$¢d 
by lteads ofsuh ... distrietl) and l'rqject uumagers 

~ae~;aus~ the tasks or the l1t:·o hwolve~J various h1$d.tut:iotls~ th~ dl~cbd<Hl tru.tkcrs. ol· 
lu~ads nf those lnstitutit,ns hav~ m~jor tole ror the. su~,ccss und f~dlut~~. t)f.pr(,ljcct 
impl~m(.IHUllion h1 the region . H¢nc.t~ the tasks t>fPCO necdtxf to be ~upportcd: by ~u 
the hoad.s or r~latecl in~tilutions who ware ht the l'rojc~.~ .Ou.id~litie 'teant .. 'rhe 
et<ist~nee t)ffhe· vcwo tmd dl¢ J'.rtyeotO~sid~tlm~ Tcat1teunbJ<!d vnf'itltn1lnati~ution· to 
b~ eoordimU:t!d to nchl¢ve fh~1 obJ~ctivcs~ or.tba project At the diatrltt lever. there 

it'· l' 



\\as nnther t)fOJt~~~t institution. 'the J)ro,iect ~·lanagemcnr Unit !J,:rvJH}* that :hns 
pedhrnted simHtn nm~titm~ . as. PfO in. ·th~ pr,wineirtl .h,weL 'THe Jlf\1 ~~ was also 
S.Uf)iKlJ'tt!d h~ th.e ?n:~~cct (htidelluc T<~am n consists of hc.~ldS or fiUh~o.lllccs ur sub 
institutions ·~it distrit*ll<!vet that lnt\ c bt~¢'n cunt~ern~d with upland deve.lnpment 

'I'hc in\<ohcmt"nt of h(~.ads or ~t(l\ cmment iustitutkms ln the rt;~gion and t.he nna.nt~itd 
suppn.tl thr the t'rojt•ct ~n~hit~d ·Ulc· pruj~~ct to nltlhiiJse rurnJ human resourc~s. ·and· 
1.Jthcr .res(lurct•s tn1tn~lttl\f U!lricultural. hmd c{mdititltl, 1ncr~u.se Uwrn pt\;1duction aml 
inct~ast.11 ll1nm~rs· incumes 

ln tht' otud~ vUhll~cslhl~ typk~\1 f'hrmer v .. uh h~s. t*td~ attd un a~:etuge 3 .. 4 childnm 
\ltt UNU(r;..irmnch ~l1 tn l: X bt~cttuc uffand Thte land ts. ;scattfft'<:d into 2 w ~\ phns 
C1\1Ne~) lilJnttis prh,rity tti dl~i~· lbr.1d suppt~ . ()Jl ... farm .ctl~h iU~\.llllO derived 
.iH tt*.ahd~ :fh.:Hn· t•asu~tl iahomin~ ~\tnks J,m.;s, than HJ.n·u tlffamlers. have a 
scmip~!J:i:li.UI~nt npn .. Jiwmjtl\ls. such as JUttilllll..14 dt.•\n (\.·iU~\pe· statl1 ur ·!Ul't¥1U trad<:.rs ln 
dte h.'\ca~ mm· kct 

·rite land type is dnmmat(.ld h\ dr~1and \\hi~~h c<msisl nfltou~cyard n~1d 1!'1{1.1ll11t~ the 
later bein~ Ot) lund int'ait' M~lltUately n.(ltn houSCHlld rbe arc.a devoted {iw tict:fleld 
iK\ef\ smaH ruhtt~ l ~•hm\s, the land USC' mlh~ !bur ~lU~~~· lt1{~atiOU9 

\1alang UUtar 'l'ngung 1'gal¢k . 
t:lescriptkm Srhnulvo lltw~ ttbfl)n ·Kales tvflinJ(li~ . 

""'""'"'i'!i';·:~;.,; ................. ...., ........ -· ·-,..~~-,.,.,_-........,.....,........~~--· ~". ··~""""· ---.. -·.·. '~·~.....,.,.,..,.,_ ........... ........,........, 

rot land ChtH 2047 
H'ouse:vardtha) .255, 
Ricn field (hal tO 
tegalanthal ....................... 1782* 
~ .... , ....................................... ··.· .. . 

*·' ttn:Jod~ Jdlc land. tcmctct), mi.J¢(jJlnd bud~irn.~~' 

143t 
145 
3~~ 
1248~ 

1611 
109 
53 
1509* 

l()71 
:!tH 
H4 
1()2 

~ Mormu~tlh t)csa Sr1mniyo f l'J94J, MrmcJ~,t'nt'h t>csa. J)awnbtln < llJ94J~ *'M<mogt~ph l'c#~1 
l~utcs.{'1W141·. anu ~Vlnnot~ttll)h [kt>a :~IllfiJOrtU994l 

'f;'t>mf production is st-ilt n pdorfty tor m.ost farmers~ c;wmuht~ugh harvests Jt~¢ ~h~ays 
unc(H1ain because ofthcrcla!ive1y poor ltUld eondidou· •. UJek orwat~r$ ~nd the dnnger
of.fnn~t dcgttidatiott 1'hu. cotntn(m food crops ~te soybeat\f peanut:~llntize, rice- b3rtana 
and cassawt .These rood cr,1ps. exc(!pt lice~ are ittterpl~~lted with .~f¢w di~perscd.tH· 
peripheral. p~rcr.mial trees. Such perennial tr~es are 'tlot m~~~esa.rily :Phttlted: onpUt{JOSe 
·~1<)st. farmers iut~erviewed explained that ttumy establi~hed. petcttniat ~ropsfn d1~it 
fields flad gr'OVl~O accidently. inf~c:t th~y did' not kno.~~t ~who pfant~d> tlt~ cttlpS a:~d 
when . The csutblished tt·ce cnlps were thct~ e.~cn b~r,)t~(.th~y owned the land.·. Nta.ny 

. llftt~¢ crops gr<lWtl by tueinselve.s JiAtutally. Although tfi~~~ r.WOJlS ptpdu~e nothing but 
wocldt they Jet :them gt~ow snlong ·astheit t<.1od produc~~{JU ·wa.~inot aficcted. 



'the tr¢cs in the hOUSQyard i)t'<Widc villrtg¢1"$ with ~()\1lQ ~~cl •. W(lOQ and: n·uit In 
additi.t1tl H) sm{Jk~, J\1od et'()(ls~ the hous(}yard is u5wdy ph\lltcd. by croJ3S t.hat onn 
1'r~1vide Huh <Jr .addilinnal Jl1od such ~s coctmut,pcmt {lcgOtht!)~ and 'banatnut the 
houscy~wd wer-e om~k,sc,by a hantb~)ll hedge (,w Jegumc.hcdge i~o t.!'lcar t\fot)t)illSf)lan 
or· schcduh~ can h~ distinguisllcd AU typ~s · tlt"t~I'OllS are g(X,wn to~cthet itt mixed 
stands The.Ibtld cH1~1products·n·~1m th~ h~)useyard arc lat~~dyconsumcd by .rann 
hom~clmld themselves\ tb~ surplus. iftU\~-, being sold · 

Tlw UACP had d(wc·lopcd benet· farming syst~n1s that fc~cnsctl not(ully ott foo<l CJ"(1ps 
pr~uduction but also tr~e cr~)t:rs The signirtoant production·im::.rcas~~"' howc.v(~t·~ was 
tm\inly for f(;'lt\0 CI'OpS 

'The Ho1~ of ltul'#tllusf'H.uthnis on lltlland\ Agriculttn7nl 
l)~v~~lo(1tt1.~n1 

Jn:genc:rat.lhe number and typ~ of institutions· cnnccmcd with upland devek1t1m~.tUfl; 
and t'pcn\tiug .iu ~a.ch study arfa were similar Fm' th~ l)ttrjklse: or t'his analysis~, the 
it1StitUtlL1llSthnt aflect fhnn <!lll1scrvatitm actix;Hi~s hava hcctt gtOUf1cdhtt<> (l) those 
located \\ithin the villaget (~) thm;~ located wit11h1 th<: .suh~d:istdct boundary .. and (3) 
th<)Sc located withit1 the distlict lHJnndar-y and outside t1fdi'strict 'Jl'ig•u•c z,p.r·cs<:tUs 
a simplitl~~atkm the institutions thttt h;we direct access to· ra:t.mers nl the study nrcas, 
whether as a.ra.m1.cr groups ur as t.tt\ individual· farn1crs .. Thu institutions within 
dotted .. boxes werC' the: institutimls ma.t established au~l d~y~iopcd sp~cHf.caUy tor the 
itnplcntpntntit1lt oft he pn~cct.and h~ucc these· proJect. institut.i(1tis arc nol(mger e~ist, 
the lb1111ing systc:n1s r~ns('larch and .tlu~ field laboratoty? w~rc financially under the 
restlnnsibtity of proviucinl govct't\Cl11.cn.t. l'be rest. the insliJuio11S {¢Ot,tit1uous lined' 
bo~es) alr¢,adr .cxistedbcthre ihe twojcct cmmt1~uc~d* involv¢d in. the hnplenlcntation 
tlfthe project. and remain existance after the.crimplctkm (>:tthCJ.WP.icct. The villagu 
crop nurscty was established durin1~ ptt~~¢1' implctmmtMlou and· is the) t1rop~rty ofth~ 
villag~ 

SustainabUity oftmland fartHh1g.systems tcqtlircs SUPllOt't trom both (ortual and HOt\• 
fottnaJ 111ral 'institutions This means tlle sustahtabilit~r J.)r 1m proved far.min .. g .syst~ms 
aft)~t th~ emnpletion t1f the J)t'Oject . would dct,~nd l)tt . th¢ htv<.11vement ·or thos<>" 
hrstitudons 11ll~locadon ()fthcsc institutit'ms could he within th~ village boundary tw 
sqb"'distdct boundary 

rh~ project iHstitutions were dcsigne!d spcci.~caly fotthe h1tpletncrit.~llion ottbc pr0j¢¢t 
by involving th~ existing rural htsf.imdotls .. ·lJttting .theJ1tojc¢t, U1o~c.rurat ,institutions 
we,re directly ot h1dirc¢tly suppottcd by th~ project. After tlle proJc.~t t¢rmiu~tioilt th¢ 
questiorts r¢1atcd to tural institutions are. , 

· 1. ~'bat: cart fatnlers, do t<1 susmin tho hl1tjrovcd cortservatiou far!11il)g syst¢ttls? 

2, How can exi~ttng iustiftltions be tnobiUs¢d lo provid~ on grJiug mtPPPrt to tarm~t$'7 



Hn\\~ .fo ·•~catth~;, fe Fa .-.mer ~GruuJ1S 

f~armers gnmps comptis~ 20 to 40 farmers With a.djae¢t1t tJ.l~)ts .. Outing the proJect 
period, ~~oopcn1tion among rne111b~rs ~1ffarmer~ grtmps wa$ stre11gthet1ed and guided 
inrcnslv~Jy by e~l~~llSk1t) ·workers appointed ()Specially fbr project imt,lementation. 
'tlmiog Ute tJr,~jcct, fanners worked a.s n group 1'1. con$Wu¢t b¢ttet b~nch t~rrac¢s amf 
adol>t improve'\ ~ropping systems ht theh· own ph>fs otlaudr. looated to a demplt)t or 
e~tend~d (lrca . Vimmci<tUy .. individual 1ltrn1ers htcluded. in .the p..·oject rce~ived direct 
suppo.rt fh1rn the project Subsidy was giv~n tor ¢{ltlSUttctir1g bench f(!tr.aces and other 
conservntion stttlctures llmduction inputs were also subsidised ltt Jh~ second year ~1f 
the· proj(!ct to ~nsure thnt farrn(!fS could apply fann technologies developed .aud 
r~conlmcnded hy the prqj.ect The availability <,1f required S¢(!ds und fcttUil~¢rs was 
ensured by thl~ ptuje~~t 

The existence nfflmnet gmups in th~ sttrd!r \iiltages. became tVk~y tact(lr ht illlprtlvlng 
land c{mdition .l)utit1g, the tuqj~ct p~riod~ tJspechtUy in the early phase ofth~J,tqjeeti 
indi'\idual fam1crs .cr.Juld be. mobiliz~ to work ns .a.grtlup under the guidance (>f~ 
ext<msiou . W'Orkets Thc~l could . be· mobilit.ed: to be actively participat~. ht group 
actions tbr 'farm c,<mservatil)tl becimse 

l ·FaJ·mers h~d a sense c;.f ohUgutkm tt1th~ prp,icct tbat assisted them in CllrtStrtt~thtg · 
bench terraces and t)btaiuing lhe · ··~,quired twoductiou inputs. Farmers~ whether as 
hldividuals or as a grQup~ hod· a dirGct incetUivc ihmt tl1e pr<.',jcet 

:l They had th~ satue prqje~·t: activities,. ic· C(:lnstructirig bench tcrr~.c;e$ and other 
reeomm~ndcd structures nn their pluts. llfland 

\Vbcn the.pmjeet \\iasterminated.ll1crf were no·mor~sroupactivities :Jbr.terracc. 
construction Hu·mm-s cor1s~rvathm activlti.es we.ra lh11rted tn the mn.H1~ermc.e otthe 
existing terrac(!S·tUl irtdividtutl plnt.s <.lffand. by individual farmers. 'f)egraded land in 
one plot t)r bttld may nOect tha othet· plo.ts~' bcncQ •. cot.tserv.atioit effo~t requires 
cooperation anim1g group nl~tttbcrs ~l'he .question is whether farmer group can be 
t·eact.ivated as during the project 

tfhc Pc;·ff>rnuu&.:l! <lf' l~xtcnsion \Vorkers 

~rceht\ologi~s, de\~cfoped.by the research lnslimtiou.rn~cd .to b¢ disse1t1inated· lo 
farm~rs ~ff~atlv¢ly. The instituticm responH1ble to do thiswa$ the Rural A~ricultutat 
Bxtetlskm lnstlttnc located in tlte· boundaey of ca<:rt Sttb·distdet This )n$\itution, 
whlch is tool~1i¢allY ~up ported. by the Offic;cs .or·'F,,od' Crops, Bstat~ Crops, J.tivestodk 
and Fishery nndthc Sub..Jns!ittJteftJrJ...andJ~ehabHit~tlon.aud Ct1nservatkm, ~ecordlug 
to st1me ~x project stuff~ was involv~d. .actively ht extension ~cdviti¢s during th~ fir$~ 
t.wo ye&rs or project implc:r.t1t:ntadon. Th¢h: fnteHaive ~ctivfti~$. hoY{ever~ were ll~lit~d 
to farmers . illV()lVcd In tb~ proJe¢4 i.e .fatnn~rs. in . dcmplot ,~reas and rarm~rs in 
impact¢0 a.reas,. Thete is evidence thattecbnil;al g~idarte¢ ttl fann¢rs bt tl1~ ,study.areas 
.given. by .this jJ\stitution 'Wf\S less imei1$ivq ~Unibrav.r and :a~ppedtt· l992):. Thl$ 
evidcn¢;~ bas bec<lme more obvious durlns flild ob~rvatf()n of thi~ ~study' wh~r~ 



¢l1ns~~tvtniotl ~tlnstn.H.:tk1n such as t:errac~s~ water cl1n1meland drops ~N(}re :pooHy 
mnintaln~d by tb.t1n~rs duo ht parts ,tt.l l('SS tntcnsiv~ ~xtllnsitm .activiti~s. 1·11¢ low level. 
oreducntion offlwmcrs requires cmninnously guidelines ofllOW to ituprrwe thc:ir ·ttmd. 

Pmtbs.<,ior:ally, an eM·cJlsh:m W<)t'kcrs fhnu Offic~s ot~Focd CrotJs, Estate Crop$~ and. 
Livcstt1¢k as \\ell ns .fi'(ltn Oflk~ or Lnnd Reluthi.litnti(.\tl .amt 'ConscrvtHioli W¢l'e 
assignc~i hy theirbosscs ltlbe invt>lved in pro.icct n~ti\!it.ies .. bl nddiUontobasie sal:Jry 
lf()tll their !JUices UJ" instituticms, COUSCtVation. Wt)rkcrs lntve finai1Cial .inecutlv~. fi~om 
the prqjcct· m the finm of'tmnoratit\. t\.·1ot~)tbikes wer-e rrt(>Vidcd by th¢ project, om~ for 
encb es;,tcnsfort '"urkcr 

\Vhe11th~ pn'lj~ct \\liS cnmptcted~ :utl.t,tcnsit1n \vorkcrs bat~k to their bQsses in th~. 
·instittniuns \\hcrt~ lhc e·~tcnsiun \\,nkers wmk. ll~ncc\ cxtenskm. tnsks fm cxtensim1 
Wt)rkets ntWs assig;t'"'d tw their in&.tit.uUuns hl .:<J\Ct broader \vorking arcus . Ntl m.ore 
extension ''ot'kcrs a~~igned sp<!Cttlcnn~ f~lr c:s:,..pmject \:iUages Subject mnu~tiftt in 
a.ccnnlam:c t~' dteta~1\~ t'lf('lftll\iir instituti~m& \\Inch ar~· ntilinl) fh\~used ou production 

. issues. such us fh~H~ . t~t·,\t~s.. ~stale cn1ps •. ~md fh,·c.-stod( pn1duction llc,cam;<~~ 'farm 
ctmscn nHt'ltl nc~1ds tntc.,.Hliciplma.t; Ol~t1Hlrtcb. · \\'lm ~htmM; detivm' cxvmsitm l1w 
C'l\tlSCf'\:8tft'lt{i 

··rhe Need tor I npnt· SUlltiU,·.i··.t· 
P•~udut1l \lnr'kt!ting nnd Credit lhtdUUcs 

hl1Jlf0\Qtnertt J.)(' fann Jltt'niuctiml nc~L,d · tb~ ,itnp~tlU!nlQtU tlf ·tnarkctir.·t,t fac.Uides ttl 
e11able fannttr~ to seU: th~ir surt)fus fiwm prpduction Utld, at dlc- ~amt~ .thrl~' to byy NhtW 
m.nn products ,nt't hoh1~ ru:aduccd tln. their iaml Th~ 1oca.ti~1n t1l"' traditiomd marl~~ts 
itt an stud:Y vmages.cxc.C}lt: Dawuh1tn \·Uhtg~* wen~ outside viUage.bound,~ry ·n·a:nn 
productimt . it1})UlS SUCh as fcrtili~crs~ pCSli¢ld~s r~mj; tmllS \\Cr~ ttlstl Obtain. fi·om 
t111ditit'ISU~1 ma.rhets l;.aJ1llet;; sell fann prm:itsctiml to t1' :.idlcmen wlR1 ~ome to the· ftcld: 
·at1d ~olfcct t~1nnproduet directly fh;nn some fatlncn:f 1u~Tdsand mak~paym¢1lth1.(,~Sh 
l/mler this arrangcttn:mt,. tarmcrs do not have to pay triuls}10l.tation tor)ts~ :howe\: cr. 
the price ls lo~'~cr tluut could be nbtnim~d if;umners Rmk their produc;-.}$ to trftdifim~utl 
rmuk~ts 

This nutrl\~ting asp,~ct !lave· ntlt been affect.ed by lJrt,ject intt>lcm~utMion. At. hat time, 
r~rm consetvatiL)t1 inputs wcr~ ensured .and Et\ll1t)li!!d by the project. Howevcrw afl.cr lh~ 
tJroj~~ct \\iastcnninnte<h.fart11ers hav¢· had to oblaitl{)f'oduedon inrmts rrotll suppliera: 
that Jocf;lted in sub-district markets wit.h ;1 price that rann~rs· ~~;oul.d not ltffbrd 

ldcatt~:~ tb(!. fimetion of pr(>duet marketing and input sup pi~~ .could be beon tlcrtbrmed 
by villng,ntnit cooperatives l·l'owever, .th~ village unit coop~ratfve iu all .study vmagC$ 
have m.1t devc.loplt1 the .s~mc ~xtcncc as t:hosc in tic~ producing tlt'cas ol!l~as Java.,. 
ihcse village unit coopcr·~uives ·were $itill an ldealconcet:>t~mllt1stJtutkm th~lt did_ ;nat 
-revolved aJ1d ph\y a. rol~ as input. SUJll)Jic.r or product niatketfng .. 

Mohl tespm1dents said that activhi~s or. maintaining. :th~ csi$tiflt~. ¢otts~wali~t1· 
consu·nctinn was swt; itS hncnsiv~ .con1t>arc to whcttthe ,ptojc~t was going on, from 
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thu dis~usst()fl, tlu.w~. wns nn hnprcsslo11 that 1m <.lfibrt$ hy fann,ws to hntlf'(W~ 
cotlservtttion stt\tcturcs. Farm rcso\lrc¢s. were 11mit~d; h~nccli they ¢onccnu·atcd th¢it 
struggle w m~ct lmusclmld ham~ need by gnlwint~ fbod ~rot>s, lookh1g tlfl:~t th~ 
¢~istlng ~stublishcd tu~c \~n1ps. doit1g ba.~~k yard netiviti~s n~1t directly t~la.tcd to fitrm 
productit)n., ~lnd scn.n~hit1ft nthcr additimu:ll nmt .. fllrm cash income t't\tlH!t't th~m doing 
conscrvu ti,11l 

The mdsting fhtmal eredh hlsf:itutinn operating in tlJrat art~a.sis the lnd<-1nesin Rural 
Hank (nlU ).. l {(1\t,;·cy·et',. .1at1n~rs must hi\\'~ t'~C<.lAtli:t:cd security tc> be, entitled to a lt'lllU 
\\ hich usmllly they do not hnv<" \~'h(m nu·m...:ts requir~ immediate caoSh fot ~ny 
purpt)sest tl"~ir t1rst attcmativ~ is .to ask t·~tl.ltiH!S tu: fHcuds whet usually give n lm\tl 
with a lle-:.dhJc time tlrrcpa\:mcm \Vithout intcrcM. 'fhcit~ sc<.mud ulternat1vc:istt1 s~n 
thoir crops bcfbn.\lmrvm::t ft) a buyer Wh() pays in ad·v;,.:mce., Their third altcrmttive is 
to borrow n·hJncJ frmn private credit institutktJ\s(bauk ftul'f·c~tu,Jmr} that <)J'lcrat~ in 
ruml nreas. mnn~·acti\Cl)· withhitih int<!rcst rntc hut dn tmt tK~cd· H.:u."mal proc~dm·es like 
JhellRl 

l ~ndcrstandmg the impurtau~·~' t,i~ CJI~dit · .fadUt.i(~S nu }nargimtl filrlllCfS, itt tltt~ ·study 
tlreas .. the huert'entimt nf' ptwcn1mt~nt i& tlccded tJ) cnsutc tho existing rtu·al bank is 
b1v,1lved in t·utal dc~elupmcnt. Sevcutl :tiwttut; can bu cmu>idcred { ll hnv interest 
tntcs~ (2) rcm(wiugth~ r~t]uirmucnt Ihr st:curily. J1(!thtlll by using group liability* (3) 
simpl(\, administratimt IJrr";;''durcs~ and C4J r)eriods nfrcpaynlcttt that. suitable fbt th~ 
ty{)cfi (.lfinvcstment upland tltrmcrs m:tld Lr1 nn1kt~ 

In e4ch study village then~ 'is one viUagc: (!J\)P nursery nuuutgcd by the tamu~r Bt'(1UP 
'J11ls villag~! nursery ~,:~ls establish tid dudng the hnplcmcntntion <Jf U;\Cl' with the 
objective of Fiupplying th~ required. s(.'!cdUng for cnnscrvatimt purpns~s In d1~ lor\g 
term this village nut·scl)1 l1Ccds sut,pott not onJy by th~ community wlthhY. the vlHagc 
but nhm hy a, research institutitltl to cnabl~ it to pmvidc sc.¢dllng orth~ right varietie$ 
tm the right time C'Wils v~t'tetics should: be selected by Ot)nsid~ring physical .and 
socio.ccnnmnic c~mditions I.lf c.ad1arca Rcsu't t)r this study sh"w thai: tnorc than7S~,~J 
tlf fruit u·~cs distributed hy the, projc<!t and t~mwn itt farmlo,~alion ba.vc dc~d, 1.'he 
mnst ctmm1<.m· ti·uit c.roJ:1S prc>vidt!d by pJ·oJ(wt tuwo be~tt mango~ ran1bumnt jackfi·uit 
find coconut~ other tree' cro1~s includ~ l¢gtHll¢S, albacia at1d. acnci~ .Th~ surviving rruit 
ornps (less ~hurt .. 25~;~Jt have not been.. produced. anythittg though.petforutiug ·.~ 
eonservatitm fimcti()f1t although th~ age of"lhos~ crops ~tt th¢ tim~ ''fsurv~y wa~ .8-.9 
years. M~~st nwr11crsintcrvicwcd said that thctunit1 reasons .rorfh¢ falJut:~ ls due to the 
dry land conditkm and htok t>f water Bt1W«.W(~r. fi·orn n. d~vqlopmcnt point of view~ 
th1slltilur.e wltatcvcJ: the' reasons!' slmwstha.t th(! rccotn~ltendcd, trce·cropttwcrcnot 
suited to tm:la'l comUtions. The survivt{l rmd hl'}H'OV¢nlCt1t oft he vilta,t!e :crop nursc.cy 
l1¢¢dS cotltinuous COJ1Ul1Hll1CI1( fhJ.t1tlartliCfS as LlSt'(lUJ}. and u·ontJhc head OfViU~g¢ 
and staff·who legitimate th~ c.xistcno~ ofthe ct·op uurscry. · 

Purthct· resetu·chis U¢¢dc~ hJ dcveklp tho mosf .. suitabl¢ ¢top~t<.w tht1 study vitfagcs 
~nd cnsurethat ran11et·s can obuHn tbe rcquin~d.t,hmtlng mat.edtds on th~ tight litm.~. 
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'll1~1·c is a simtladty ~bout organisation nnd fltntK~r group sysH~rn n.t,\mlg the villages. 
'l'lu.~viU~u~c is the· smnth~st unit oJ~devcl<1ptn~ut n!4untlluu opOI'!ltcs\\lthegr~sstoous 
lcv(.ll .. rltt.! ndministrativc unit nl'\ the villngc, may he: itltcrpn~t!!d. as omi nrthe t)fllQinUy 
cstahli~h~d institutions. tn~cnuse c<1Ht~L~tive actions fbr public works ;;u·e tmdcttakeu by 
the tncmhcrs t)fthc tmit, i ,~ the vUI(tge mcmb<!rs Huch viUngc is headed by n I lead nr 
Villnp~~ .\\ ho is (.~lccb~d by the C<lmmunity through u, villag~ gencrol clcctk'ltl 'l'hf~ 
ll~Uds of'\·illng!! Ofl~ r~spmlsiblc mr (!VCl'V r.JcvdO{\nlCt\{.nctiv'ify\n thc.it~U!l'ritm'y nhd 
report t c}ltdady to th~ir hi!!hcr nmchtl (h<:nds,tJr suhdi$tricl) 

·t~.\ mohitiz~' filllllcn~ m nn·nl commmtily tn be lnvolved in tamlhnt1rtW(!tl1Ct\t n~tivities~ 
lmth . the ·Jbrmn:l and the n~1n fiumat h:ad~tS: play· a key role ltt many cases~ the. 
influ~ncc ofthl& t~hte gruut\ has hccn dmtthmm ltt various dt!cision .maJdug related t.o 
rnrnl de\-cloJ,jment.adi\itit?s, that nmhitize pcLlJ)f~1 .· 'l/hc elite fmnml.gt~.mtl (l c. heml or 
village and mcmh~t r;latl). not nt1l\l(lgi.th11iM~ dc\'clopmcnt activities but nlS<) nets as 
intlucmial pcr~tHls in tlm tunll cnnnnuuit:y 

Other inflm.mtinl tcad(fr in tht!: nmd ~~tmum.mit~ is a t,cy lltnmw wlm was cl~clcd. by 
g.rmtJ1 m'~tnbers bns~d on his km,wlud.gQ,.lcad~tshi() and nmbitity Jn~U study an'!as., 
n iorma.l cducntkm seems uot to he nnimpm1niH t~Jitt!'ti~t in sc!ccting the k~y lanm~r 
A ~.cy fo.I'UHWiH not th(J P~fM)fl \Vhtl ha!i high(~St n.wmal education background anHnlg 
ranner nwml.1l~Ui Th~ Hum knt1\\lcdgt\ tcndfJrshiJl.nnd uct'cptabnit.y hy th¢ mcrtth~ts 
hns been duminant. ~t'ilcrins of ~t ~(!.\:farmer T\>Hcthcr "'ith other rural hmdats key 
f~rmcrs. cuufc~ Jn(,fi\1\tc .. and cncnur.nge.rura{.·ptmpte tu impruv~~ h:md couditltJtl 
lltnvcu~r. the qnc~stiun is huv~ w HtU~ utilile this k\ndership pt"ltenthd 

This stud~ cxtlnuncd h1Mitutim1al ni>pct~ts uf'ttt)hmd agricultural.thwclt1pmcntlu rour 
villages of hast Ja'va that \\ore the tar~n:t t1f I. he imptcmcnladm1· (Jr(hc Upland 
Agriculfm·(} and Cnns(Yt\'fiti'm Pn1jeet tt~ACPl ·rtm nu\in ')hjcctivcs <)t"'JACP \\>ere· .. 
to increase tinm }Wuduction and h1comc~ mut l'educ.\c; ~Mil crosh.11t by introdtn!illt4~ the 
hnpm\:cd Ct>Hfi<tr\:nUmtlhrming systcmfl w nplnud: fanners 

Tln~ .results ,,rum study &hnws that the l ~ACP had played art itnt1t:Htnntr·ofe 'itt U}1la•1~ 
agticultural dcvclnpmr.mt l;an11crs nHihlJtcs in all study villages, have c.ht-mgcdtd\~"nrd 
the. bnpm\ cmcnt of'thch· farm land. etinbling them t.n incrr.as~ farm pmduct:ivltyand 
incmn~ ·While minin1izh1g land dcgnld«tkm The lll.(ljcet nlso itl\portanlly C\Jl1ldbuted 
w · c<l~ltdinotblft .and devc1t1phtg institutions cnu~ctt1Cd ·with ·snn·,ct)tlSctv~HiOtt and 
upland agti!:ur'turnt de\.'l~lc,tmu1nt · 'Vilfflgc cotnnmtliW · and rut'fll h1atJtutlons have 
learned n1uch rrmn tho hnplemcntntion (Jt~ the prdjcct ··tim Jlt'ojet~t aotlvitfes bav~ 
ostahlibt~d ,a, working cnviromncut that cuabl(!s ·r·clnted perscm~ ft(m\ ditrerent f11t'al 
·institutions (i c. thcAnstitutions that directly hnve e<mUtcts wif.h lllrmf'n~ in ,;urnt ln·cnsi 
esncdally cxfcmdtm~rurnl credit~. fllark~tirlgt input supplies. and tho ~Ht~ group hl th~ 
\iinngel HJ .p<!rforu.t collective· nedun tn achieve the objucti:vcs or th~ ptoj~c~~ 

f) 



lltWvl!VCf~ in l9t)Jf()4 tlU~ pn1j~t~t WUS tcrmitnHCd ·• rfhis t~rt1jCcltcrminntion hns mttjt~r 
tmplicntitm thr existing nmll htstlt:uticms .. Th(\. prqicct. tt!nnit1ntiun tlHUtns no m.~w~ 
proJc<•t SU!liJtUt f:O lhCSC instit:utitmS ...... ·rtU!; SUStninabiJity ufJ)u·ming. ¢tHlS~rvntiau 
~m.u·ts. by individnnl nu11Wrs is dc~ul~~ in.lluc.nccd by the pcrfonuanc~ (lf thes~· 
supJltlrthl}.tinstitu tions: 

The rcduccdSllil ctnsinn nnd increased 11wm productitm mtd tflC(Ull(.\ as ·a!t em~ct nr 
t 'ACP ctmld he tlucntt~d \lv tht~ hu:k in\olvcmcnt ofinsUtutions ln tht~ runll nrcns trhe 
challen,'Jltdn the flltun:! \\dutd. h'l huw nn they .Ct1ttld play tho. rotc In d~~\"(.~lopiug JlOOI' 
lltnm.rs in th~ rcgimt 1fhis study suggc.~sts lhnt ht~causc~ sustahulbilit.y of farming 
~Ol1SCI'\Otion IHH!ds CtlllflllUUUfi euiiectiv<~ Rctiun frmtt.various tW()[>(C irom di'nbrcttt 
institutions. the rural institutional conditimu; dming lh'~ Jlf't)lcct tmcd to be tnaintain~d 
FurUlt.~r uctiuns nr J.U't\.(Cl~ts should con~id~r the imtmrtanc~, otsuMnhmbUir.y 11f rural 
institution& ttl http})t'ft !1UStain {thilitV ofuplnnd np:rtculfural dc\·cilnpn,umt 

nangda and p·r E\U {Ill!}~} lmnpJrmJ}dJWnm li'WJntl: Stmh l)(mtpak Pl'l~l''1k 
p,•namanlalumJ.", ,Wdtm A:anst•t'tau ld~ttth: UuA,ul'l fAmlex. lmpacf Study oft 
l!plnnd Ap:1kuf"* .. t'tl(f t"tmscn,rtimt f'n,Jjcctl Jakarta PTHxa.lntonmtional\Co Ltd 

l)ucst~J.haus~ U L nnd Duminn~ CiS (ltHH) *\Vtltershed ~ifanagcmcn~ Strategic 
Pfmnlhtg An Approadl to ·rutttl Rasuun~es· fvff.\nagcmcnt Systcmrl lt1Dcpnttcmf.m 
Dahun Ncpcrll (Jd 1* l..oRttl<m:)tt1 ,'Vt7Nlonat Ptwtlumgumm .J)m~rall J hllam 1~angka 
Pt'ng.t:lolmm l ,~,alumm1 tahau Ktfl'tng dcm l'r'rlmkumt gna~·* Jakatta, 2 .. 4 February 
l9~B~ t>n)yck PlJ\2TDt~pdnpri··· JaktU'ta 

Jlusznr .. ll c. Jltls,tribu, ll Sand tiintin~. S r> '(l'ltJ4} Tim SustainuhiUt}~ oftndoucsitlts 
t 1pland Ctmsor\ntion Prqject. Uullc/llfl t!f lndwu/,\UW Ji'('mmmic Studw.\'; vol. 30 ( l }+ 

pp 105·122 

J<nnnnn~ CJ ~ Nurida~ Nt t Suprindi\ Djwnnli nml 1\la.uafi~ Jl (lt>9ZJ . 'l1et·a:onn: 
J<J~lcmbngann dalattt Alih Tcknnl.ogi: ljsnhn 'l'tuti 1\unscuvusi di D ~S llnmtas" rrh¢, 
Rulo tlflnstitutions in rransfet: ofConsctvatiml JhUltli.ug r~t:hnnlogics in the m~anU\S' 
\Vatcrshcd;.lln Hndan Lithang Pertaimutf.ed] PnJstdmy Semilwr: Pt!llt~.lilian dun 
Pcn,:u~mh'm~wt S1stem l ~wtluuatu T<:tm.\rl~l'ttst drl.a!t~1n Kt'nng I JAS Jratunst!lmm 
danlJntmt?S Cipaym1g* t Q .. J) Ji'cbrunry l<l92w pp, Z5-.44 

Sm·ngih, lt~ <JLmardi and A llttsit (lCJ9l). ~r>ampnk Proyck,J>~rtnnian Lnh~u Kcting 
dnn Ka.ttSCI'WlSifnnah :t)AS Jt•ntunselunn dan llt'~U1tt\Ni ['fh~ lntt)UPts on tJphmd 
Agticullurc nnd Conscrvationl~rojcct], ln't)C~1nttmnen. JJalam N¢g(!ri [cd],1.olmkml,,a 
Naslwutl Ptmdumgmum Dm,rah lJakuu !lungk11 Pt.Utgch)/aan tlmltcttant ltrJmu 
Keringdmt J'arlmkffmtl<rllt.\~ J~~knr·ta, '2 .. 4 Fcbrmuy 1993~ Pt·oyek J>JJ~2TDcpdngd: 
JnlmrHt. 
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Uttibraw nnd llnJ:>pcda. CltlQ·.~~J~ .I""JWrmrPtmtJlitiMn: Sflldi·(>mlipttkSoswtRkmwmr·· 
f>n{t.'t.tkP,trtnutanl~ah'm Kt•nug dau J\cJnsf!rvust 'lanult: (l'~EK2;/1 rltl>AS lJrmHt1.\~ 
,krwa Tmmr [R~:port·. Soclo .. ccqnutnics. tmpn~ts. of. tJphmd. AgdouJtm:e nnd 
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