
_"""f"",,_~ ~ . .......,. JJ 'l9-'.":001 
0 '-" ',: ",...." ~"" t''''" .... ~rl-.J .. "'''''''' 

Environmental benefits and sustainable land-usc options 
in the Jambi transect, Sumatra 

Murd t}'arso. D." : Va n Noord""tjk. M.2: Wasrln, U.R. l: Toonkh. T.".' & (;ittison, A.N,l 

'n.pa~'""'''1G«"",,.,b"oJ M"~', 80#0' At rl< ... I'u'"' ~'''"''''-wy, ii, lIa)~ /'oPPrIRI, &'110' 1614), ,_""" 
'1.,,,,,,,,i,_1 C.n", ft" R,~"Ft~ i. A,,,,fv""ry (/CRAFJ. _,Mas, Ai",. R'~""",I I("",rc/i Pro!'WftIM. P.O, /!ox 

161, 8o!O., I...w-., ,,,; E-mo;( ". ,o.-"""nb.'ijl.c~"" ·"'8; 'F<>coJ" of 1'0,","''1, ~'A.rlc,","'"IL'";'~";f)'. 
I(,""P'" Od""",.,. p.o, &.,69, & , ,",, ~.'''' ; 1'."",;( .",·ri"",·., ;,.;" ."".id; 'I"",",,'~,..,j C<"'''' fv' 1«=n:It ;. 
A~"*''''''I7 I1CIIM). P U. /!ox JlJf>77, No;,.,o;, I(,")'d: £."",;/ '-_k~~<!"" .~; 'c ....... faT 1IWi.....,;.y~. 

"""" 1'.0. 8m Ia( y",,,,,,,,,,.. 4i17l lJIon'ouIand. A""roJja; f-<mil.wly---lUli"",~_,.,,,",,. ,,,,,,-_· 
• C",,",,p<>..Ji •• "",IOM.- E,_li d .",",dl)'d'",@kUd,o'l 

~_O<I. I"", of""".,.,....... ' .... ~ .. pruvid«l b, (".,,", 
i • • """·li .... ",,, ... in J.,obi 1'<0>'-. _'o. I ........ , 
I" •• .....,;_ .... n,i'y land....., 'YI"" in tho kwm of compI<x 
oaroI""'" .. "" ""'""'_ !-IoboI en'i"",,,,,,,'" boner", 
undo, . . ... ,.;oobI< 00><l profiubk ta<>I"" ~ ..... C",,, er, 
_ or .... ""'" """"",,~om. ~'. P""> • dW 1m" .. 
rt>e .. , ............ I ..... I>oIdm..-.l an """""",,"y from ,. 
.... _ .. in "'" ~v"" «<;>nomy. W" _if oed on,,,,,,,­
",."w iAdO:~ .. ~·, I I "proIi'>biboy.od ...,"_li'y of 
• ...,. ot .. i>ti ... ...:I p" .. iN< pru<Io<";'" 'r ....... Crio<ri. 

an<! iodie""" ''''r<.-'' pIoO 00 I""d"""", "' ..... "';'1 
i .. o . ,,, ..... 1oc>I, ""'""'" ODJ IIot>aI <""f'OC1i''' ' Al'<'" 
rromi< ",,"'_'i'r orrd pwf''''''';'y Wfl< ",_"" .. """ 

1<,01 " rt>er ... of primao-ily local """""'" ~rul< ' "'it .. · 
....... ' "'''' k<> off",",. ooch ... (>bnI """;.. an<! ["",,0-1 
')'(1< richM", <arbon 'l"cI,>, 1'''''_ I" _"Oom, orrd 
...... _booondary t..z." ...J.kh ..., ot .. ,""'-'I ..,.; llobol """. 
''''' ..-., .. ,,,,,>«1,, """"" (1< ,=, ......... it .. i,,"""'-om 
...:I """"",_i';" """ onaIy>«l loeIo. .... JIobaI e.'i· 
",.",,,,,,,,1 tocnef;" '"" """1"""",,,,,, 1;,,. Tho """,", ""..! 
"", . ..,;, ~mplir".hon of do< <oo>pieJt ... ...".Y"'""...:I 
;"" ... ,,' 10;. ot ",vi.....-.l...,._ ot ro.. ... i, Wi"'n by 
pro!],obiIiIy Th< ><q<Itn<C io ~~,,~ "" ;''"" ...... , "'''';.,., 
ot""'>t, "'" Io;t ;" '-' <..t... ,'cd,~ o;oo i '~..,;'y. oM 

low <)f ""I .. i,·< ""'....,..,.~ .. ""'''''''''. 

Kt)·.orti<: ~"""""'" "",";_Iily: BK>liv<f'i<" c.,r,.,., 
,.~.; ~"'; .. ioo,~ .... " Tr&l<-off .... Y. ;. 

A h""''''t_, A~U ~ A't<rn>Ii"",., SIa>b...,.j. o..m, NTH' 
~ Noo·'_f ...... ~, 

I",rod"","'" 

Global ~ .boo' okfu«" .. "'" of"'n ... <>­
pr='<d .. ;f . binory<l~,,;rr<,'i<><> ("f"..,r "'"' ' ' ,..,., 
.roo-<st') i< ",rr",",",I), i"!·""".ti,·e ",&..-.11«< of ,be 

lIoncl-"", ')'1'< 'hili fOI"""< f""''' COIl"""ioo . Of ,be 

<"""'I""""" If> fore" b<. IOb unde, Io .... in"'",ity ."' . 
The lam .. .... ,,""" in Sum> .... ,.."" ><1 "P to .~pIor< tb< 
<"00"'1""""" of • g<,,;u:r! .... of .n,i.""""" .. 1 "",', 
(eft of f"", ... under '''''''''ifyinl Land·.", <atbe. than 
'bL.d -a-·wni",' okf"",",,,oo. 

Char3c!<riLation of 1 ..... ·.>< d" J\~< in /ambi " ... 

fi", carried OIl' bJ-' m"I'i..Jisc ipli""'Y ««",,'h O<'m' 
olra! ,001; pan in tbe!!Job.ol Alo<"",i,,,,, '" SI .. oJr_.,.l_ 
Burn (AS II) pwj«t. 101"'" cd ~~ • <""""""" .. i"~ com­
pori_ ofl.ncI-.,", "",io", (V. " Noool"'ijk ",.1. I99S, 
199~.: T""'i<~ .. . 1. 199~. , h, 2IlJ l). I " U,i. O\'~"'","' , 

}ao"bi i. pl><ed "'i'hin Ohe coo"''' of ..... """" for 
!Iobol i:rnd-.", ohonll' ",,~ .. dr, that w ... sublrshed b)' 
• oonsonium of nationol and i""''''''',onal "".",rclr or· 
fM'''''ioo,. The ,,,,,,,,,,,off,,,, . ·I.oor-.,or}'· foruOO<.· 
stancl ing ,o. oogoin,laod--....: olww:. 10 .1.0 off",," 
opportuni'y '0 "ncI)' .grof~, . , • l.ncI·u,", >},Slem 
that ;, Ji"i",,'i,'~ in th< ok1'« to whi<h oIlow. for. 
'oOOobi"hoo' d .. ",tivmity . nd ~iroc:1ly l"'ld"";" 

'm;' . The """ "~""''''' .. <letir.ed by <Ie Fore .... '" 
Micl>rwo ( 1996) c"fllu .... ,"" mi,ed b<ti'.g~ of tbe '''il<l' 
and ,o. \I""",,,, i< .. ~,r "'1"'" d th<'" 'Y",m;, and 

highlight' >1\ i""'m>«Iia/e '''1:< bel",,,,,n "" ",,,1 ' ore" 
and "irk.I,",..1 pl."' '''ioo, . 

11'< ( I) de""ire me biopIr y.icai and soc io-«;ooomi<: 
seni ... of me Jam .. trn>«1, rnd (2) <" .1"",< Irnd·u>< 
opoiom 00 me booi> d (20) Ioc , I . ncI .... ioool critcri. and 

inclicaror>, """h ... 1oJ1IQOO<I'i< .... 'r..in.t>iMy and rror,,­
obility, ..... (2b) globol """iron",,,ntal _'ive;, _~ 

., to;o..)i-=;,y los<. <Ilft>oo "o<ko. ~m;nh""s. ~'"' .m is­

....... , and 'r ..... ~ ~., .. pt>Ilulio., 



Jounal
it

Vogettion e 1 29433, 2002
s res Ut Piied i wecen

a9

Environmental benefits and sustainable land-use options
in the Jambi transect, Sumatra

Murdiyarso, D."*; Van Noordwijk, M.2; Wasrin, U.R.%; Tomich, T.P.* & Gillison, A.N.1

\Department of Geophysics and Meteorology, Bogor Agriculuural Universiy, J1. Raya Pajajaran, Bogor 16143, Indonesia;
Snternational Centre for Rescarch in Agroforesiry (ICRAF), Southeast Asian Regional Research Programne, P.0. Box
161, Bogor, ndonesia; E-mail m san-noordwijt@csiar.org; *Faculty of Forests, Bogor Agricultural Universiy.
Kampus Darmaga, P.0. Box 69, Bogor, Indonesia; E-mail wasrinsy@indo.net id: “Interuational Cenire for Research in
‘Agroforestry (ICRAF) P.0. Box 30677, Nairabi, Kenya; E-mal ttomich@cgiar.ors; *Center for Bodiversiy Manage-
ment; P-0. Bu 120, Yungaburra, 4572 Queensland, Australa; E-mail ands_silison@austarmercom.
“Corresponding author; E-mail d murdisarso@icsea.ors

Abstract, Loss of ensironmental servicss provided by foests
s non-inear process i Jabi Province, Sumatrs, Indonesia
Inermediae-intensity land-use types in the form of complex.
agroforesis have mainained global ensironmental benef
under & sustainable and profiable lnd use regime. Conver-
sion o reecrop monoculures, however, poses achallenge to
the cavironmental siakeholders and an opportity from to
sakcholdersin the private cconomsy. We quanifed environ-
mentalindicaors, a wella proftability and sustsiabillty of
a range of existing and possible production sysems. Crteria
and indicators were used at plot 0 fandscape scales, taking
o account local, national and global perspectves. Ageo-
omi susiainabilty and profiability were assessed at plot
level us they ar of primarly local concern, while enviton-
mentalservice of forests, such as plant speciesand funcional
type ichness, carbon socks, greenhouse gas emissions, and
gans-boundary haze, which are of ational and global con-
com, were assssed atlandscape level Quantiaive trade-ofs
and complementaritis were anaysed between global ensi-
ronmental benefits and local profiabiliy. The curcent trnd
towards simplifcaton of the complex agro-ecosystems and
inberent loss of enironmental services of forests i diven by
profitabiliy. The sequence in which cnvironmenal services
of foretsare losts:standing carbon socks, biodiversity, and
Tossor negative greenhouse gas emissions.

Keywords: Agronomic susainabiliy; Biodiversiy; Carbon
stock; Emision; Greenbouse gas; Trale-offanalyss

Abbreviations: ASE = Altemativesto Slash-and-Bur; NTFP
= Nonimber foret product.

Introduction

Global concerns about deforestation often are ex-
pressed as if a binary classification (‘forest versus ‘non
“forest) is sufficiently informative regardless of the
land-use type that follows forest conversion, o the
consequences o forest health under low.intensity use.
“The Jambi transect in Sumatra was set up to explore the
consequences of a gradual loss of environmental serv-
ices of forests under intensifying land-use rather than
“black-or-white' deforcstatio.

Characterization of land-use change in Jambi was
first carried out by multi-disciplinary research (eams
that took part in the wlobal Alteratives to Slash-and-
Burn (ASB) project, fllowed by acomprehensive con-
parison of land-use options (Van Noordwijk etal. 1995,
1998a; Tomich et al. 19983, b, 2001). In this overview,
Jambi is placed within the context of a transect for
slobal land-use change research,that was established by
 consortium of national and international rescarch or-
‘panizations. The transect offers  ‘laboratory’ for under-
standing the ongoing land-use change. It lso offers an
opporturity to study agroforests as a land-use sysiem
that s distinctive in the degree to which allows for a
“cohabitation” of biodiversity and directly productive
trees. The term ‘agroforest’, as defined by de Foresta &
Michon (1996) captures the mixed heritage of the "wild'
and the “domesticated aspect of these systems, and
highlights an intermediate stage between natural forest
and agricultural plantations.

We (1) describe the biophysical and socio-cconomic.
Setting of the Jambi transect, and (2) evaluate land-use
‘options on the bsis of (22) local and national critria and
indicators, such as, agronomic sustainabiliy and profit-
ability, and (20) global environmental perspectives, such
as biodiversity loss, carbon stocks, greenhouse gas emis-
sions, and trans-boundary haze pollaion.




