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ABSTRAK 

Hutan A)er Hitmn dengan ktluasan 1248 luktar terletak dt Xegm vlangm dan 11m·upa.lt.an hula" /lflmah 
diptnokarpa )Ong pmwh dibalak. fa mr11.lpakan )fJlU doripada hulan _lang baki di umbo.h Klnng ~Plain 
/Jutan Buk1t Nenas di Kuala Lumpur. Hutan im Ielah di\ro~ak.an k.~ada Unit•m.itl Putra .\Ja/apw (l.PMI 
stlama 80 talum bmnula talnm 1996 tmtuk tu;uan pm.didikan, pm)'elidikan dn.n pengembangarz. V:Jak tlu 

bn-bagm malw Ielah dijalankan untuk mrngdahta kepel.hagaian sumbn Jang mdn.pat d1 dalamn.\·a. f), ngau 
itu, satu pcngkalnn maklurnal mengrnai twnbuhan J flllg tndapat di hutan 1111 Ielah dimul11Jum pada tahtm 
1998. Maklumat ini di~ro~hi da.ri lta;ian pada. bt!JI'mpa plot dan fmngutan tumimlum dan mma kt> v-mma.. 
Ha.~il awol dibmtanglum di «ru. SFbanyak 430 spesil>s tumlmlum bn'biji yang lf'rangkum dala.m 203 gmus 
dan 72 fomili lf'rdapat di ~ini. 33 spi'SII!\ paku-pakis dan ~fkutunya, 12i sfil'\if\ balak, 29 :,pi'\lf\ lmah-lmahan 
dan 98 sprsil':; ubrll lfltlh din·kodkan dan liutan iru. Dnnpada jumlall takson ini, \l'WiTIJflk 20 \~If\ _wwg 
tndnmk ~ada ~mmanpmg Ma/ny:;io tl'riwndung d1 l111tan i111. !.una dariJmda 1/JI'.HI'S nulnmlt mi 
mt>rupakan 1rktxl 00111 ba.J.,TJ Ntgen S~langor. \Valnupun Hulon hrr fhtmn 1m hl'lum lt>rfmllh 1rfJI'Tiuhrlyl. ir1 
mmtpaka.n .lflllt rko.satnn tn-snpih "ta11g kaya drngm1 kepflbagoum tumbuluw dan fin-lu difmlthnm untuk 
genn-tui akan data ng. 

ABSTRACf 

Tile Aytr Hilam Forr~t. a lnggtd-mJITiowlantl mi:r:l'd-dtpti"'TKarp foml in tlu~ Stnlt of .v/nngnr rovi'T'o tW arm of 
1248 lz,rtmr~ . It is o11c of thr Tl'lTUJinir~g fomft lejt m thl' kumg thllt) llf_.,,dr' thl' Bukit Nrnn.1 Fo1e\l ;, Kunia 
Lumpur. 77ti.\ forest ha.s hem kased In Unit•miti Putra Mala}sia(UPM) in 19% for 80 )tfl1\ for tlv f!urjxl~l' 
of l'duratum, rrward1 and e:~tnuicm. Sinff thm various 1'/ftrrll haue bfh1 talum ta kmw• 1111' biodivl'"ity it /1011\t 1. 

Thus, a tlataba.1t 011 lht pl(mfs nJ A,·rr Hitam ForrM ultl.S 1tartf'd 111 /998. Sn•n·al pint.\ havt• IJC'tm t>Mabli1hl'd 
and fJlnnt cnlkrtitm.1 !Ait'Tl' made to arhiroe thi1 and if 11111 pmgrt>s1ing. Rnu/11 frrt'!ml"d hf'T'f nrr \lillfmlmunary. 
A Inial of 430 1prcies of 1ud fJlnnts in 203 gmrm and 72 famtliel or.mr h1'Te. )) 1/JI'ni'S ofjrrru and frrn-allu:,, 
127 timbt>r spr,m1, 29 fnut trrr 1fmir.5 mtd 98 1puu1 with ml'(lichwl vn[Ut'\ wne rrrnrdnl from thi1 turr.11. Of 
tltl'\t taxa, 20 spuif:. whirh arr mdt!mir. to Pminrular Mnlmsia arr. fouTid hm; fhor. fH'Ing 1ll'tt' mmrl1 far 
Sdangur. Altlwugh A~·n Hitflm Fomt i\ .\(tl/ rrgmn-ati11g. 1t i1 Tln'mhl/1'.).1 a nrllfragmn~tl'd l'r.O\)lnn th(lt nml1 
to hi' ro111rrvrd fur futmf gnurntzmu tn m1m'. 

INTRODUCilON 

The Aw• Hitam Forest is an imponanl support 
facility of Univcrsiti Putra Malap>ia (UPM) for 
studics in forestry. environment, zoology. botany 
and related fields. This forest is clas.o;ified as a 
disturbed Kelat - Kedondong - Mixed 
Dipterocarp tvpc of lowland forest (Faridah 
Ham1m and Zamri Rosli 1999). It is located 25 

km awa~ from dw t'PM main campu~ in Se1dang. 
The Selangor St.ate GO\emment lea..~d it to 

UPM in 1996 for 80 ,·ears and the Facul~ of 
Forestr} in UPM is tru ted to manage the forest 
for teaching, research and extension acti\ities. 
This lease involves Compartments I, 2. 12, 13, 
14 and 15. For the past three vean, some works 
have been carried out to gather information on 
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tht• plant rc,ourcec; ol A)CI Hitam and 
ubscquc•ntl), a database on tht• pl.mt ch .. ca.,it) 

ol A yea f lit.un was 't4trtrcl. lnlonn,uion on a fc\\ 
n•J.uecl ·"Pt'< h of plant clin-1 ~ity ~tuclit·~ in the 
,\)<"1 l lir.un Forc~t was carlit•r cJi,cm'>cd in 
F.u idah !Ianum rl a/. ( 1997) .mel ~·aticlah llanum 
.mel Z.mari Ro..,Ji ( 1999). In thi-. papt•a, .1 <.ummary 
of selectee! plant taxa will l>t~ pu:,t•ntcd to ghc 
.a pa<'turc of the cli\cr .. il) of this forc,t. The 
tgmlicanct' of ron-.enin~ Av<·r IIi tam Fore<.t i., 

ellS<) cliscu 'cd. 

SITE DESCRIPTION AND METHODS 
J\y·t I !If,,,. /'owl 

I lw A)t'l llillun Forest was much lmgea cmt.•ting 
au .u c,l of about 3500 hct: 1411 t''> plio a to the 
lca!>C to liP\1 in 1996. The ,j,c of thi' forest is 
ncm 124 h.t, afu.•t it was funht•r c~d<.t·d for 
some socicH'conomic deH•Iopnwnt pwjcu~ such 
as housmg c_,tatc,, oil palm plantatimh, new 
townships. factoric~ and high\\'<1 '·'I hi~ lowland 
fnrest is thu.., -.urroundcd by dt•H•Iopment, 

+ + 

+ 

+ + .. 

making it an i-.olated patch of fmc't in the 
middle of modern infrastucturc~ .mel socict). 
Bcin~ str.llt•gicalh located \'.ithin the ~tuhimt•dia 
Supt•t Cm riclm. that connects Kuala Lumpur 
wnh th(' IH'w achninistrathe city of Putr.tiay.t and 
husint•s-. city of Cyherjaya. it is one of the two 
rt•maining fm t•st-. lt·ft in the Klang \alley: the 
otht•t h~·in~ Buk11 'cnas m rhe o!\ of Kuala 
Lumpur. Evcn mort: umque is the habitation of 
thi' fort·~t b) a g10up of indigcnm" pt·oplc of 
tht· Tcmuan J'nbc. This forc't is aho r(·adily 
accc"iblt• h • all kinds of ,-chicle up to the b.to,e 
camp. 

Thi .. fmc~t was ~lectivcl~ logged St.'\l'l .tl times 
hct\\t't:n 19:\6 to 1965. There art three lll<~or 
ri\Cn; i.t•. Sg. Ra'<lll, Sg. Bohol and Sg. Biring 
flowing in thi' fm est which is genet all} a low 
hing aJ ca with ~\era! "rccp -.lopes and man) 
streams. Altitude· r.mge-. between 5 - ~0 mt·trcs 
a.o;.l. and tht• higlwst peak at Pem1atang Kuang is 
213 metre~ a .... l. (/·if{. I). A mall p.uch of,w.lmp 
j, found in C.:ompanmem 15 ancl ~omt• sand~ 
pate ftc, ate al'i<l found along the maj01 rht•ro;, 

-
+ .~ + + 

• - r --
+ + T 

....... 
• I:& 
~--+ +~+ + 

.......::... ....... -. . ....... 

fig. 1 I..orahMJ of ploU at Ayn H•tam forest, Sdangrn 
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Pl.A~'T Dl\'FR.";ITI \:"~;() C O~SFR\ \TIO:" VAl E ()f AHR IIITA\1 FOIU:sr 

r\Bl E I ntc '1()1( i of the Serdang-Kcdah Scm:' and 
Durian Sette,, a combination ofallmium<ollmmm 
<;Oil \\htch 1 c~hapt-d from metamorphic stone, 
\\ilh .;andy cia loam c;oil texture. Awragt• }t"<trl> 
tempt·r.llurt• i' 25.3°C '' ith tlw maximum 
tcmpctaturc of 27.7' C and minimum at 22.9°C. 
The rcl.Hi\C humidity a'er-ag~ at 87.6 % \\ith a 
maximum at 97.8% and minimum of 77. 1%. 
AH·r,tg<. .tnnual rainfall b 2178 mm (Ahm.td 
Ainuddm 'uruddin, pers. cornm.) . 

Compc1'1UOn nl 'n•d plant taxa at 
A){' l l litam Fornt. Selangor 

\\~lh the receding ~i7e of the lore~! , man~ of 
the largt•r m.tmmal h,t\c di ... '3pt'ar<.'d or rcduc<.'d 
in number. Of note-"onhy attention j, tlw tiger 
which h,t\l' bet·n sighted in lhis forest . Other 
mammals recorded include the wild bo.1r' and 
momedc<·r-. Some 160 species of hi reb \H~H· al'>o 
recorded lrom this forest. mainl) fJUgivorous 
,md m-.ectivorous birds. Migr._Hon bir<l<. such a., 
tht: \)ilx:• ian Blue Robin s \\ere aho ightcd lwre 
(Muhd Zakatia l h l.,,in. per,. cmnm.). 

\ lrthotl\ 

Plant ~pt·cimcn<; \\ere collected mer ,, p<-'t iod of 
thret· )<"<U~ ,md thb was done citlwr through 
fi\'c 1 - h.1 plot' (I OOm x 1OOm) "hich \\t're 
placcd in S<.'\eral locations in the for<.'st " (1-ig. 1) 
or n .•gul.u collt•cting trips made to the forest. In 
<-itlwr ,u tt·mpt . "pecimen-. w<.'rc collected for 
the rc<"nrd and identitic-.uion of tuucrt.tin t.a.xa, 
in duplir.ttc' of three for O<mering o r faui ting 
'p<'cimem or one onl lor 'tcrilc 'JX·cirnt•n,, 
\\ here plot -.tudie' are concemecl, all tn•e 
g1catcr than 5 ern in diameter b rca,-. ht·ight 
'~ere mea,urcd, ta!{gcd and enumcratt·d . fhc 
initial cen ,us of the five l - h .t plot' wa~ c.u ried 
om in 1998. 

RESULTS AND DISCUSSION 

PI..Al'II'T DIVERSITY 
Taxorwmu: ComjJOntiOn of .Sml Plants 

430 pede o f sc:·ed plant taxa in 203 genera and 
7'2 famil it•s \\e re rt·corded from A}t' r llitam 
Foret ( I able 1 ). Dt·tailed specie compo-.itio n 
of ~eel plan ts of A) er Hitam 1<1 not included in 
thi' papt·r a~ it \\i ll be prc.'it·nu·d in another 
co mpanion manuscript in the verY nea1 future. 
For trt•t• taxa alo ne, this fore!lt nmt.1ins almost 
h.llf the total number of tre<.' familie5, on<."-Sixth 
and one-third the to tal number of gen era and 
species respt"CU\ely in Pe ninsular Mala\'5ia (Table 
2). Comparisons cannot be made: WJth other 

Famil) 

Euphorbiar<"ac· 
M~Ttaceae 

Laur.tccat• 
~tor.tccat• 

~t ri'ucacc.1c 
Rubiareac 
Buf<icr.tt t-a<.' 
Ctlltift· tae 
Piperact'<H." 
Leg\tmino.,.tc 
AnaC",u dia< e.tt• 
Anncmace<tt' 
Otptt•mrarp.tcc·.t<' 
Zingiberaceae 
\1c(,t IOilt.ll3C Colt' 

£lac·oca1 pa< c·.w 
">.ip<llAICt'at• 
\teli.tCcat· 
Poh~alaceal' 

Fagact·ac 
Sapmd.tce.lt' 
\pot~ nan"<lC' 
Rh ituphm.tc c·ac· 
T lnlnt'l.te.ICc.tt' 
\ I T'>inac<.'.IC 
Cela .. traccae 
Ulmaceae 

tc1 cuhaccac 
Rutace4e 
Arnnthact•ac 
f'.omp<Ntac 
Ehcnaccac: 
Marant.ln ·.w 
Tilian·ac 
Pahn,tc• 
Flarom tiaceac 
Dilleniaceat• 
Dioscoreac:cac 
Bombacaceae 
O lacaceac 
Vcrbt>naccae 
Proteaceae 
Grammll(: 
Mt·ni per mac t•ae 
Linaceae 
Cnctaceac· 
Combrctaceae 
Araliaccae 
Lecythtdaceae 
Ochnaceae 

~o. Gc•nera 

18 
t 
5 
7 
4 

13 
3 
3 
I 

I ~ 

6 
7 
5 
7 
6 
I 
4 
5 
'2 
2 
2 

2 
~ 

~ 

3 

4 
3 
4 
4 
I 
3 
I 
4 
4 
~ 

2 
2 
2 
1 
!\ 
2 
2 
I 
1 
I 
1 
1 

PERTANlKAJ TROP AGRIC. SCI. VOL 22 NO 2, 1999 

t'\o. Spt'< IC'> 

.iH 
21i 
23 
21 
!.W 
li 
lf) 

l'i , .. , 
11 
II 
l:i 
1~ 

10 

~ 

8 
7 
7 
6 
() 

I) 

!"l 
;, 
5 
5 
5 
r, 

4 
4 

"' .. 
4 
4 
4 
8 
3 
3 

3 
3 
3 
3 
3 
~ 

~ 

2 
~ 

75 
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Table 1 (Continued)

Crypteroniaceae
Opiliaceae
Hvpcricaceae
Sonneratiaceae
Orchidaceae
Simaroubaceae
Icacinaceae
Theaceae
Podocarpan
Rosaceae
Vitaceae
Oxalidaceae
Scrophulariaceae
Taccaceae
Asclepiadaceae
\ristolochiaceae
Malvaceae
Araceae
Labiatae
Cyperaceae
Cornaceae
Solanaceae

1 1
I 1
1 1
I 1
1 1
I
I
I
I
I
I
I
I
|

I
I 1
I 1
L 1
I 1
I 1
I

Total 72 203 430

TABLE 2
Comparison of tree taxa at Ayer

Hitam Forest, Selangor

Ayer Hitam Peninsular*
Malaysia

No. Family
No. Genus
No. Species

56
160
400

100
532

2830

* Source, Ng et al (1990)

lowland forests if we limit to trees of 5cm dbh
and above because many past plot studies
enumerated trees of 10cm dbh and above. Thus,
when the diversity of Ayer Hitam was compared
for trees of 10 cm dbh and above, this forest was
about 35% lower in diversity than Pasoh Forest
with 210 species per ha (Kochummen et al
1990) and about 25% lower in diversity than
Bangi Forest with 167 species per ha (Rashidah
Johar 1993). The mean diversity per hectare
at Ayer Hitam Forest for trees greater than 10
cm dbh was about 60 species per ha (Faridah
Hanum and Zamri Rosli 1999).

Family

Fig. 2. Species diversity of 10 largest families in Ayer Hitam Forest, Selangor
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fi~. 2 sho\'' the pecie divcr,it\' of 10 latge'>t 
families in A)cr Hilam F'ore't ')o far, 
Euphor biaceac wa.~ found to be the mmt davcr'e 
famil> \\ith 39 species. Most Euphorbiacea~ as 
well as olh<"r families <>uch as t:lma((~<l<", Rubiaceac 
<and Melastomat.aceac are commonly found in 
disturbed forest. Girouin'a pmvifnlio (Ulmaceae) 
for imtann~ wa., found to be tht.• most frequent 
occuring '>pccieo; in a 1-ha plot at Aycr Hit.am 
Forc'\t (Faridah Hanum and Zamri Ro,Ji 1999). 

Eight 'lpecic., of monocots were recorded 
this far. Rxamples worth mentioning include 
Srh :.tHtadt)Um latijofium, a bamboo common!) 
~en at for e't fringes and :.Lreams, and Cyrto\lllrh)t 
mrdll a bt>autiful palm frequently occuring in 
swamp) places. Po<lomrfnts tryunflnil wa' the onl>' 
conift.~r collcctt.'d from this forest. 

Ti mblrr rr, s 

12i Lrct.• p<'cic' that occur in Aycr Hitam Forc~t 
tim., far, art• classified as timber m·cs and this 
con tltutcs about 30% of the tot.al number of 
tn:c 'pccicc; existing in this forcst(Table 3) . Of 

TABLE 3 
Lbt of timber species in A)c• llitain 

Forest, Selangor 

Famih 

Annonnct"at· 

Bur"<'raceat• 

Combn·t.trcat• 
Cumpc>sit.te 
Gcl<t5trarea(: 

Specie' 

&um opfJOlitifolia 
Bruhn'IUlnia so_,ifolia 
Cnmpnorpmna aunculatum 
Gluta t~ns 
Mrlllnorlijla rmgtHtijobn 
Alphrmsro tllif'tira 
c_)athora{v>. Jmmijmt\ 
Gnniotlwlnmu.1 llllllllynmu 
Polyalthia nmtf•hit 
x_"flopill jtTmgrnm 
Durio lowim1111 
Durio ~ffithii 
r.anarium apntum 
r.anarium litUJrak 
r.a'IUlrium patmtillnllium 
Dtury<xk!. la:o;a 
\arlllml apimlllln 
Santmn ltznngatn 
StJ11Iirin ob[o,gifolin 
Ttrminnlin \ub,fJQthtlltlla 
\ 'n·mmia ar[JOit'tl 

Bhr.a rohustn 
Kolwona ochracro 
l.oplu:!prtalum par.hJPhJUum 

CrYpterunia<"t·ac 
Ctcnolophcmaccat• 
DiptCfOCM().ICt'<lt' 

Elaeocarpan:at• 

Euphorbiarcat• 

Flacouruaceac 

Guuifcrae 

lxonanthareat~ 

Lauracc<tt' 

u:guminnsae 

Meliace;~c 

Mornct·ac 

Cr-;.pvrunia grij]ithir 
Ctmo/OfJholl pmvifolirH 
Amtvpvra mttatn 
,\ unoptna nnti1ii 
f)iptnocnr/JU$ rrir1if1U 
Diptt'lvrmpru t·rmtW\11) 

llvprtt btcmrimtft 
"ih m'ft brarkntJlata 
\}m rra daryph)Ull 
\1 mm kpro)ula 
"ih >1m macroptna 
"ih tml pmvifolia 
\/, un platycntfJa 
\'utica lobatn 
FIIU'f)tQrjiUS ftm11[!;111('11\ 
fltuocnrfrUI rofmstu1 
Antidr!ima ctUJJI(latum 
1\porosa aurrn 
1\ptJrum rrmjiHn 
.-\pontl(t su/Jifna 
lktaaurw matmJ!h]lln 
Blumrodnufnm tJ,JrhraJ 

Dry~) pmduln 
E.latmotfii:T1Tium tapo.1 
J.'udmJ1t771tum diwfniUm 
J>ararrvto11 ~11dulu1 
~tJiitan bmcntum 
SttjJiwn tli.\rOlllr 
I.Jthurmpu\ ranlkJmlln 
I .Jfh{J(arpn.s gran In 
I illmrarpw 1aHn 
/.;~thomtftUJ wndnir.u1 
II dnorarpus fiufX' 
Hydnocarpus kurutlrri 
Caloph)llum fnruguv.um 
Crt/Qph)lfum pulchrnimum 
Calophyllum robigrrw1um 
r.aloph.rUrtm r/ll.lrTocmpum 
ClllofliiJflllm !l•allirhirmum 
trflrrinin rusptdata 
Mt:lltfl ji-m,a 
Mmm kfndotu 
Jxonanthes 1costmdm 
lt.rlinodaphrrr mar.rophJlla 
Artinodaphrtr pruinouz 
Artinodapne sphamxarpa 
l.it5m ji'f71UI 
/.;~t,1ro graciliJ~.!i 

l.;~tM<J grmulis 
1\rrhidmdrrm splmdn~\ 
Otlln)'n atropurpwt'a 
Si udora c:orinCI'tl 

Chimch€1on pattru 
L>ysoxylrlm ra11lijlorum 
n 1:/sura pi n'llllla 

Artorarpus dadah 
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I ABIJ 3 (Continul!d) 

Odlllaccat• 
Olacact·ae 
l'odoc.up:t< ~ae 
Pol 'g:tl:tcr:ac 

RlliiClpllllrolft'at• 

Rnsat t',IC 

RubJaccat• 

Ruuu cac 

Sapot.IC:t'.tl': 

Sc:umcratian·.ae 
Stcr cuhaccac 

l'h\1nclacaceae 

llmaccae 

\ t"rbt·rlolc t'ac· 

Artowrpt~t lm,.zr 
A.rtocmpu1 11111111ga)l 

J\rtorarfJU 1 \rurtl'llllmi 
fltlnjil'ldia fulm 
Hrmjiddia il)'ll 
Htmji,fdw \llftl\11 

ll.'nnnn nu1Lm 

Kni':'ITIIJ jurfumcro 
1\nnna mtnmnlw 
Knnru1 kumtlni 
Knnnn launna 
MJmliro inm 
~\;;.)Kirwz m11~:lnmnntum 

'i)%'igium jalltgia/tl/11 
S\:gmm filifomrr 
'iy::.ygiwn LmMIII m 
Sy:,'f[ium paj•zllolll m 
Rlwdammn rinnftl 

Bratkmridgra hoohrri 
Otluznrutadl)l nmt:ntaun 
PodocarJnu llj\manu 
Xanthoph)llum ajfiru 
.\nnthojlh)llum amom11m 
Xrmtlwph)llllm l"'lrhyulwm 

Xtmtlwflh)I!U m trifjitlm 
(Amllm lmuluatu 
p,ffnrn~vx \tlunrdltlllrt\ 
Ptur1111 nrburea 
Nrolammrkia mdambt1 
Naudra offirirwhl 
Pcn1nandia anuoplryUI'll 
Timomw wallrduanus 
UrophyUum blumronum 
AcrrmJdlla jJtdur~rulatn 
,\[tilt~ glahm 
Palilquwm Hlltmtum 

Palaqumm 1tr:llntum 
Pu11tma mtllaumm 
/)ualxm~ grcmdijlma 
wphrum fTillmlpodllm 
Slm:uha pan.'ij1om 
Gonysl]lw affinu 
GonyslJlw ronfw.ul 
GtrtmnrmJ pamifolra 
Gimnnura sulxuquam 
Ginm mno nnvoJn 
1liJS1'11mmOdnrdroPI 
anwaum 

this p~rcentage. approximatt•l\• 3% .tre 
d1ptenx:arps (Faridah Hanum and Zamri Rosli 
1999). J 2 specie!! from the famil) 
Dtpterooupaceae are represented in 5 genera 
viz., Anuoptn-a. l>iptnTx.arpus, Hopm. ,f)Juma and 

l'alica comtituting about half lhc.• total number 
of gellt'r.t th.u arc found in Penirv.ular Mal,t~'ia 
(Table 3). Their dher;it) could be due to 

remnants of t•xtt'll"'in- Jogging of onct· a lowland 
diptcro<.',irp fon·'-t here in the.• pa.,t . The 
Diptero<MJMCC<tt' i~ the duminant Jarnil) among 
upper canop~ tree~ in thi fore<;t. Fin.• diptct<xarp 
-;pec-ics that mo't c-ommonh occur in till' o;w.unp' 
area' of this Jore't are \horra plnl'tm't'n· S. 
bradmltlla, .'i. ll'Jnmulfl. S. pan ifi'lia and \ rl11, a 
labaln. I ht.• rt.·maining limber genem from the 
nnn-dipterocarp familie~ that art• cliH:~t· and 
\1onh nwntiuning include Utlwcmpro (-1 'PP·>· 
.\"nntlu1'h>llllm (4 'PP·>• ,\rtomrptH (-1 'PP·>· Kr~m/.ll 
(5 'PP ) • \):vgiu m (5 ~pp.) and CalnJ1h)lltwt (5 
spp.). 

Fn1it l'rr~>l 

An estim.tlt'd 100 'pecics of naU\t.' hutt tree~ 
arc found in tht• ,\lala\ ian furt''l' (Sut·padmo 
1973). Cornpo'>ition of fruit uees Ill .t primaf) 
fm <' l i\ modt•raLe in dil·er.-ity and Jm, abundance 
( 1\c~padmn 1979; Whitmore 197 1). ~9 pecie:. 
that .11<.· found in the ''ildcmcss of A)t'J llit.lm 
t'ore'' ar~ t•diblt· fruit<; as c.ttegoniC·d b) .Janc;en 
rial. (1991). Especially dher'e arc the wild 
spt:d<'s of tampoi (llturmmw, 5 ~pp.) <llld tcrap ( 
•\rt(lrm]nH. -1 spp.). Other wild fru11 <~pen<'' a.\ 
shuwn in 'l,tble t would be of <'C'onomic 
potential or fm 'l'lenion and bleeding. Ba.-.(.'d 
on ob,cn·.ttion-. made b · the authm, l•l ~pecic~ 
( Tahlt: 5) are con,idered to ha\c potc.•ntial a.~ 

edible lnul'> becau'>t' tht"\' "~n:· ~t·n t':llt'n b~ 
bird~ and .mimal~. 

Fmn and Fmz-(zllrf'l 

Ferul> arc usu.tll\' consirkred tu bt· pl.mt-. of 
sh,uh d.unp plat t•s. Rut \\>ith rlisturhancc.•, 'pt·cics 
prefl'llillg 111111(' opt•n platt•swith lot or~unlight 
and lcs' humid {(lllclitions ha\e spu·ad and 
b<·c:omt• more conHBon. Some pc.·cie~ ha\e 
suingem H'quircments and gnm onlr \\llt'n all 
these arc mt•t, but where.· they do, tlw species j, 
often abundant (P•ggoll 1988) .On!) a mall 
colleoion of fnn and klll-.tllit•s wt•rt• made 
from this fore t, with ,, total of 3:\ SJX'Cit''> (Table 
fi). The most common occunng spt'< it•s in Ayt•r 
Hitam Forest i!l the terresuial thkkt•t sun-fern, 
Drnmroptms lm~am. This could be clue lo Ay<"r 
Hitam Forest ha\ing many areas that have been 
disturbed at \-arious degrees in the past. Known 
locally as resam, Dlcranoptnis unMn.S grows long 
fronds that cannot support themsel~~s 111 erect 
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TABLE ·l 
Wild fruit ~pecies in Ayer Hitam Fort:'t. wlangor 

Famil} 

Ananu diareac 
Bombacan•ac 
Burscraceac 

Euphorbiaceae 

Cnetaceae 
Gullifer..1c 

Legumino~e 

Mrn.an.•ae 
Oxalidaccac 
P<l.S!. in on.lct· ae 
Sap•darc:at: 

Slt'rculia' eac 
Tiliaceae 

Specie:. 

Boura opjmsitifolirJ 
Durifl loruianu\ 
Conarium pilnwm 
Dacn odt.s m f!!Jlft 

Bactaurta brt't'il~\ 
Baccaurra ku1utlni 
Barraurt'a pan,;Jlora 
&rraurra motlryarw 
Barrourt'fl mrnnov1 
Pim.elodmdron gri.ffitllinnum 
Ptychopyxis mjmt-mrd11w,. 
Gnelum gtlt'IIIOn 

(iarrmra afTtWmd1.1 
Coronia mango1tn11a 
Arrllidmdrrm lmballnmn 
Parkra sp.•rrosa 
,J, rlomrpw. tlrutmH 
,·\ rtO(arptu int~ 

, \ rlMatfrus lmurifoliw 
Jl TtoriJ1'/I'W mtidrts 
Firu.f vnrirgnta 
Rhodilmnia mtn·ra 
Sa:rr.othera monoph_vllll 
Paropsia vart•riformis 
N~htlium m mboutlm-akr 
Xt!Yospermum lnn11gatum 
Xrrospmnum TIOronhimmm 
Stn-rulin mncropll)lln 
Grro!ia uurngata 

TABLE 5 
Potential edible fmit pecies in A~er l lit<am 

Forest. Selangor 

Spt.·cics 

Aid in dnHijlom 

Cluunjll'Ttin mnnillana 
f.kutx~rJIU\ prliolntur 
t:lni'Orarpu \ !llfmlmu 
Endmpn-mum dindmum 

Finu gronulanmd;! 
Knnnn r:urtnu 
l.itltornrpu.1 gracilis 
l~l.ll'a grandu 
Mnllotrll panit'14lalu.s 
MonMarpin lfUJrgina/i.t 
Polyall/aiQ h,~ta 
PortnrJnd1a anisopltylka 
XantJwpltJUum tJjJi1ll 

No1e~ 

Ripe fruit rl'O , ca1~ 11 

b\ bird' 
Fmit eaten b,· biHl" 
Fnait t•:ttt·n by animals 
Fntil t.>.llt·n b) birds 
Fruit \cllowi!lh, t•atcn 
by bird!'> 
Frui1 l'alcn b\ birds 
Fmil C"aten by animal!\ 
Fmit eatt"n by animals 
Fntit t"att•n by animals 
Fntit C"att'n by bird" 
Fntit eaton ~ animals 
Fruit eaten by animals 
Fruit eaten by animals 
Fmit eaten bv animals 

position, thus fo rming a tangled thicket and 
lhrh·es well 111 forc~t gaps and fri nge. Anothe1 
fern which i'l conunonh fo und in open an·as i-. 
!:he terrestri,ll soli tary sun-fern. B/Pdmum onmtall'. 
C)'atlu:a /atl'brosa is more specific in requirt•mcn t.s 
and wa.'l obsetvt•d to occur beside streams. Other 
spectcs lound in th e Aver Hitam Forc.,t that 
require mort• specific requirement~ include 
Mt.~ophlrbioll rlt)'lamydophomm and Ttrtaria 
singaport'mw which were found in shadr we t 
placc!i of the fon •st, Dipia.;ium riparium o n ban~' 
of srrean1' and swamp}' areas of the fmc~t. A 
common epiphHic fem obserwd was rhplmw m 
mdu5 01 commonh known as bird 's n'''' fe rn. 
Woodsiaceac (D1plm.1111n, -1 spp.). is tlw mo~t 

diverse fern lamily present in this forest. 

Ml'dtnnal Plant\ 

Well O\ Cr 1000 'pedes in Mala\ :.ia haH· lwcn 
claimed to haw u' e" o r used by the multit'thnic 
group~ of ~tala>,ia for gene ratiom (l..atiff rt fl l. 
1980). Abou1 one-tccnth o f l:hc -.e 'pcci<•, .1re 
recorded from A~cr Hitam Forc:~t. A total of 98 
species in 83 genera and 53 farnilic~ arc found 
in this fore~l . 140 different use~ were rc<orded 
from informant' and grouped into 7 mt:thud~ of 
application i.e. drink, eat, chew rub, poultice, 
bath and shampoo. Examples of mc.•dicinal plant 
species that ar<' both used by the forest dwelling 
indige no us conununity, the Temuan' and 
fringing ~fala~· community of A~er Hi tam Fm C!\l 

arc shown in Tablt• 7. Details on the composition 
and u~' of medicinal plants in the A\er Hitam 
Forest wt' r<.' disoas.'it.·d at length in a companion 
paper (faridah Hanum and Numlhuda Hatlllah 
1999). 

OthPr Plat~/\ of Ethrwl10trmirrr.l lntl'rr.\LI 

Beside~ timbt·r, nwdicinaJ and fruit !!pedes 
di\'ersily that art' found in the Aycr Hi tam For~t, 
there are a number of ethnobotanicaU~· useful 
specie!\ t•nurneratf'd here. Secondary products 
such as resin from lnpterocarf!uJ mmtw are till 
tapped by the Temuans to be sold, while leaves 
of Urualll spinow (palas) arc: rather commonly 
sold in the market as a local cake wrapper. 
There arc~ ai!IO beautiful flowering trees, young 
flushes or dt•sirablc architecture such a~ Pomnia 
pinrnua, M'.sua fm-ta and CaJJnya ab'ofnlrjnmltJ 
from this forest that are omamental.The rattans 
(Calamus manan) are still collected by the 
Temuans for a substantial income together with 
Parltia speciosa {petai). 
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TABLE li 
Fern and ft"m-allies in AH.'T Hitam Forest, Selangor 

Adiantacnc 

Aspleniaceac 

Blechnacrae 

Cyatheaceae 

ChliltJniMJ tnauifolla 
Tanutu bkdrnlliJn 

Alplnuum nidus 

BIKhnum tninltiW 

Cynthm Javbro.1a 
G molummn 

Dryopteridaceat> 
Trctana .ungaporrann 
T. nmaltl 

Gleicheniaceae 
Dicranoptni.' linn.~m 

Lycopodiaceae• 
LJaJfl«lium amuu111 

Oleandraceae 
Nr/Hirol#JIU auricuJIJta 

Ophioglossaceae 

• Fmt-GI&s 

HtlwufiJtlsladrys uylmtica 
OfMiDI#ouu• pnululu111 

TABLE 7 

Polypodiact•ae 
l>fDtyunum coronanum 
/JiyrriJiin nu mmulanifolio 
P. p;wv.Uo11~ 

Schit.aeaceac.· 
Lyi{Qdmm nrannatum 
I. j1ccuo1um 
I~ lnnp;ifoltum 
1.. mirroph)llllm 
.')rhn.M'II tilrh1Jft1mn 

S dJgrlntn 

Selaginellact'ac• 
,t;,ul~nl'lla mmull'n 
.'i. nlwm 
.\. mln'Winim 

.'i. 1l1(mlata 

.\. ufilldnlourai 
,'). wallirhii 

Tht'lyptt'ridaceac 
Mnop~ lhJia"'JdbP/wrulll 

Woodsiaceac: 
I>iplmjum npanum 
/) , IOIIImloSulll 

D. rrm~al11m 
!J. allnntoitku111 

Some medicinal plants and uses at Ayer Hitam For~t. Selangor 

Scientific names 

• 

Local names 

Gajah beranak 

Keladi kemoyang 
Tapak Sulaiman 

Uses and parts used 

Decoction of root to eliminate exceaaiw: gas 
in body 
Decoction of root and lea~ for fever 
Leaf and root decoction as supplement after 
chiklbirih, tome, deworming, wmereal disease 
and cough 
Root decoclion to treat high blood preaure 
and hip fewer 
Poultice of leaf or stem for eye refreshment 
Dec:oaion ol buk and leaf for~ 
and pen after childbinh 
Decocdoa of root~ to reduce hip body 
taapel'lllllle. decocdoD of l'billoale • lOGic 
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CONSERVATION VALUE 

Plant and an1mal pccie H'quirc a certain 
rangt· or ~i1c of population m order to per.,i~t. 

Thi., mcam if the area of the Aw1 llitam Fore~t 
is further excised. there \\-ill be a failure in their 
b~t·<.·ding ')'tc'm such as pollination mc:chanio;ms 
or food will not be 'ub t.antial enough to 'upport 
C'crt.tin population~ of anima h . Certain 
populatiom uf pecie "'ill thus not onl) be 
'lmlner.!hlc, but abo threatened . Th~ re \\-ill not 
onl be h.tbitat lo . but also int'\itable specie~ 
lo''· The u•maining four tige1., in the forest \\ill 
prob.tbl~ be threatening the ,,lfet) of users of 
A)t'r Hitam if the forest size is rcdurcd, more 
critically diminished wir.h time. A whole cycle of 
growth, nMturity and decompo'>ition i<> nt>cessary 
to provide a Su'>tainable and ecologically 
biodhcr.,t.• habitats within the A'leJ llitam Forest 
for the animals to live in. Uniikc human that 
can lx· expected to be tempor.trily o.quauered, 
the di'lcr..e animal of thi" fore'' \'\ill cc.·ao.t• to 
cxi't. £,pcciallv of scientific intt•re't are the 
cndcmic.,, \'\hich are ~pecies that gro'' in a 
~p<.·ofic area and ha\e a re trictcd di-.tribution. 
Tiwrt• .1re 746 endemic tree spccit·s in Peninsular 
M.tlaysia (~g rt al. 1990). To datt' Aycr Hitam 
Fon·st houses 20 endemic plant species. Of tht•se 
endemics, one species is with the stallls 
uncommon (J>tychopy:ris mput-11U'd1Har) while five 
specie'> art• llc\'1 records for Selangm (Table H). 
Fort''' fragmt•ntation h~ severe implications on 
the MIT\ival of these endemic species. Endemics 
ma\ exist due to natural extinction thoughout 
much of their mnge ( tenned palc<H'ndemic.'l or 
reliC'Is) or due to activelv t'\•olving groups giving 
rise to loatlized distinct species (t<'rmt"d ne~ 
end<·mics) . Thus. conseT\-ation considerations 
should also include conserving as much 
t"Volutiunary· functions that give ri~~e to these 
end<·mics, besides conseT\ing particular sites of 
inferr<'CI rich biodhersit\ such as the Ay<"r Hitarn 
Fore.<>t. There is no better W3) than prot<"cting a 
habitat or ecosytem where all natural 
requirements are met if plants and animals in 
the Ayer Hitam Forest are to be protected. 

As with the case of Ayer Hitam Forest. it is 
the only sanctuary for migratory birds and tigers 
in the Klang VaJiey. ll is also one of the only two 
natural green lungs left in the Klang Valley for 
now and the generations to come. More 
importantJy. there are still indigenous people of 
the Temuan Tribe dwelling this fOIUI and relying 
on forest resources to suppon their life. Being 

I'ABU: 8 
Pt•nm~ular \f,la\,ia t·ndernic\ in AH:r HiGtm 

Forest. Selang()r 

Species Statu' 

.-\ctinodaphtli' pnunoltl Common• 
A.rttruxitlf'""' 1plwrrorarpa :'\ew record for 

Sel.mgur 
AnuojJh)lVa gnbrthu Common 
CAloph)llum prmgmn1m C..ommon 
Calophllium fJUid~nnmum :'\C\\ 1ecnrd for 

Selangor 
(lothMa~v: pm 11i[mH Common 
Dw~frjrof JoxuiOrth)l ~ew record for 

Selangor 
Ekornrprn frrmgml'lil Commun 
C.ardf"IIIO CO\lfl/(l New record fur 

Sdangor 
Cardmw r;riffithii Common 
ll)dnocarpu! Jiil/J'I Common 
Mallotu1 Jcmgrt :'\C\\· re(ord fur 

Sdangor 
Mmvt)lon crnrrrum Common 
PalaqUium mamgtt)l Common 
Pdlaml)x sacmrdlmlu\ Common 
PtyrhoJ!Jxu cnprd-of'fl("ti!HOI' Uncommon•• 
Sarcothua mmwphylla Common 
Sy;:.l~Um nmglomrmtum Common 
Thllttl'tl Mprt!dnu Common 
\ 'atirn lobata C..ommon 

• Common - more than I 0 coiiC'Ctions 
•• UnC011tJIUJ1t - (6-1 0) collections 

strategically located in the midst of development 
in the Klang Valley, it is just fair that the public 
also enjoys this place. with a limit<'CI carrying 
capacity - for educating the public about forest, 
its environment and why we need to conRrve it. 
This way. UPM not onlv enjoys this forest as an 
important suppon facilitv for <'Ciucation, research 
and extension but more importantly, the public 
gets a share of both the tangible and non­
tangible benefits of what this forest has to offer. 

h takes to know what this remaining 
fragmented forest contains in order to dewlop a 
sound management and conservation plan for 
the very near future. It is thus encouraged that 
other research efforu in related dilc:iplines in 
UPM or other institutions be concentrated at 
the Ayer Hitam Forest to call for more 
information on the biodivenity it boules. be it at 
the species, genetic or~ lneL A. policy 
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hnuld also be formuJatt·d b UP\1 to de'iignatc 
the pt•rmancncc of AH'I Hitam Forest a~ a 
n .•M>:uch and education fOJ<.''>t in the near future, 
~~ th.ll it elm·' not have to be mi~man.1ged b\ 
tJw future dcci!lion maker ... The author would 
like• to sug~cst to the rclev.un .luthority in l.i P\1 
to pip<.· out -.orne developnH'Ill fund in 
dcmatc .. ning the torc't houndan h fencing, 
and t•nfotcing the UP~ I o.t•c:ut it\ in prewnting 
cnn oadmwnt e'pecialh at tlw northern end of 
the• fort t . The-e "uggc."'ticm., are t·~pt·ci.llh crucial 
to pll'\Cilt unauthorited exploitation of tht• fme.st 
n•,ourn•,, c~pcciall~ medicinal pl.uHs and 
unl.t\\ful culling if we arc tu cun,e·nc the Ayer 
Hitarn Fort''' in cntirct) and for the coming 
RCnt't.ttions. A certain hectaragt· of this fore~t 
should also be formally dt•,ignated ,,., Permanent 
Fwlngic.tl Plot for long·term 'tuclit•,, 

CONCLUSION 

·\.lthough the database i' -;till in 11" infann, the 
diH"r at) captured thi" tar, certain!) i., tcputablc 
for a fragmented eco')'tcm like tlw A\cr Hitam 
For t'st. \\ith \\urk still pr ogH·ssing in Aycr Hit am 
Fort·st. a gn·atet plalll diwrsit} information is 
t·xpt·ctt•cl. The databast· on tlw plants of Ayer 
Hi tarn will h<· updated with tlw completion of a 
lO·h.t pt·rmancnt plot in the twar future. 

Each ecosvstem i., iclios\ tH ratic and ha<> a 
continuum of ecological complexity, thus 
reqmres a specific stud) . Spccit•s rarch occur in 
isolation in nature. so undt•r,tatHling the 
interactions be~een '!>pecies j, c-quall) important 
as understanding the interactions \\ithin -.pecics 
for survival. A more 'igorous rt'llc.'arch 
progr.amme to be con!iidt·red tor thi~ fort•st that 
the author thinks rele\"dnt would includt· the 
effects of fragmentation on !!pccit•s inter.tction 
and communi(} structure. eco vstcm proces.<K:!i, 
single species (especially rare and endangered 
pede ) . population dispcrsal ancl genetic.s and 

tr.lits of rare- species; employment (>f c-cologicall) 
significant species for management and 
monitoring (eg. indicator specie , keystone 
species) of the forest ecosystem, population 
genetics in relation to inbreeding depression, 
fitness, heterozygosity 'and boulenecks, 
reproductive biology. population ecology and 
viability, and ethnobiology. 
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ABSTRAK 
//mil nwal kajian Ju. alas kt>gmwan 1/H'Iit' l tumlmlum ubnltm oh-11 mOI)tlmlwt 'f'nnrmn di J-ty-r llttnm 
diprnnn/lahlum. ll'altlupun hulan hti dtkblin~o.n okh kfKtalnn J'rmbtw~warl \fl\io-t:lro11omi J1111g /H'Ifll, ;, 

m~rupaknn gtclung ubat Jang aKak mmntkupi twtuk mfll)aralcat 'f'nmum ini. 9.'? sp;-~it'l tumlmhnn 1ang 
mnnjnmy1i mlai jxn1balan sma /40 kJg~mnrm 1.1/nh dzrelwcllcnn. Krgmuum ulah d1kumpullwn dnu1m ltl)tlh 

ram pnrggrmmm iaitu mhwm. malwn, kwl)flh, tampa~ 1apu, mmulr dan I)Omfm. 

ABSTRAcr 

Ptl'imuiUlT) rr.\rtlll of a stud) 011 tl1r IHr of mrtiicin.nl plnnt 5/lfdl".~ 11'1 th' mdr~unu prop!~ frum the J'nnurm 
tril1r at .·hrr lftlam ForPJt art pmrr~/('(/, Alllum/(h thu fmtsl il wrrmwd,d b) mJnd ~or.ro-rrrmomir. dn~tlofnnrTit. 
rt i1 immral{v n wb\lnr~tial phamuuuponnfar '"' TmwmtJ. A tntal of 9H Jrltmt 1perir\ t11tth 140 dij)nrnt ll\1'\ 

werl' rmminl arullht") Wl.'rtJ /("Uilpi·d i11tn 1n•m mr/lu)(/.s of applirntirm rwmf{l drink, l'al. rht-w. f){Jultio•, mb, l>ath 
anti 1ha mJIOo. 

INTRODUCfiON 

Plants ha\c been u<oed for man) thousand\ of 
t>ar' to llt•at human di~rder and pain,. To the 

aborigint''• plant~ which are found in their 
~u'rrounding'> .u e not onlr important 'ounes of 
food and nl.lleriab for shelter but .tlso \,.Liuablc 
\OUrct•s of nlt'dicincs. In mam: dc,eloping 
countrtt'\ of the \~orld. pharmacognosy owes its 
de\clopmt•nt w a certain extent to tlw aborigine .. 
and nathc medicine men, who through hi,Lo'l' 
ha\e US<.'d tlw therapeutic qualities of herb with 
'JlC<'ial skill .. (Gimlett 1939). It ha., hc:·en 
indicatcd that of the 7000 specit·., ofangmspcnm 
and 600 spt•crc!'i of ferns in ~falaysia, about 1150 
'!><'Cit· .. are reported to haw medicinal properties 
(Latiff 19t-!:>). While man} spcc:ie\ are more 
popul,u·Jr known a nd used than otht"rs, man · 
specit"S fonn the minor ingredient' of a decoction 
or componenl!i of a wider curathe concc>pt. 

SITE DF.SCIUFI10N AND METifODS 

This tud) was conducted in Compartments 12, 
14 and 15 of the Ayer Hitam forest, &langor, 

Penimular ~fala}'ia. The det.aib of the itc haH· 
been pre-.ented in a ( ornpanion paper (Jo",u~idah 
Hanum 1999). 1 hi~ forest 1:o. inhabited b about 
150 aborigine' or "omng a~li~ from the Tt•muan 
tribe who ~till rei~ on the forest rc~ount·~ lor 
their li\ mg. 

Data were gathert•d follm .. ing .1 nwthod 
modified hom Martin (1995). In this studv, four 
permant•nt 1-ha plots (lOOm x lOOm) that haH~ 
been e tablished for ntht"r studies in the fme t 
were used. The mfonnants wc>re two elderly 
medicine men from the Temuan uibe and the) 
were w'alked into the plot~ and asked to idenuf) 
all plant specie that were used as medicmes m 
their commumt\. lnfomtation on the plant pans 
used, usc.. and method of use were rt'corded 
onl} when there wa.'l mutual agreement betwt'en 
the two mt'didne men. Discu!ision on the 
administration and mrthod of application of the 
medicinal plant species was conducted in tht' 
Malay language. whrch is fair!) understood by 
both panics. When a misunderstanding of terms 
cropped up. another Temuan who worked in 
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the llnhcr,iti Pmra \lala,,ia and \H'Il-\cr,cd in 
b()th tlw Mal.t)' and Temuan languaJtt'" clarified. 
'J ht• data< ollccH·d \H'r c suppm tt•d h} hcrb.trium 
\ouclwr 'Pt'< imens which .ut• dcpm.itcd at the 
ll<•r h.u ium, F,tnth)' of Fon·stn, UniH•rsiti Putra 
M.tl.t)'ia. 'I mncr ( 1995) \\ols tN·d ,,., the main 
rt•ft•tt•nc e \\ith regards Lo the.· name of phmts in 
thi~ 'tudy. 

RESLL TS AND DISCUSSION 

Tlw wt,tl number of medional pl.mL '>pt'cies 
collt-ctcd during thb study was 9H, 1 cpre.,c.•nting 
tt~ gcnt•r,t ,md 53 families {1ablc l ). Among 
the pl.ull familit'l> prc-;cnt, Zmgihcr ,\(·cae. 
Euphorbi~tccat·. Lauraceae, l t.'JotUlllino'lae. 
:\kla..,wm;uace.u: .utd Piperac<.'at• comprise many 
'Pt•cks '' ith purpotcd medirinal \ahtt•, fmm l.hi'l 

TABU. I 
Fntunt•ralion of medacinal plant taXa in 4- ha plm ar \\er Hnarn Fort''' Sd.lHgor 

humh 

Anlllth.tt ,.,,,. 

Anr ~pi I\ Ileac eae 
Annonaceae 
\(>()('} naccae 

\ra cac 
\n tolochiacc.-at• 
\._<;c h•ptada:u t~t· 

Asplt'lll.l(I',IC 

1\lct lma< l oil' 

( nmp<mt:w 

C:osta<tac 
CJ)perau•ae 

Drllenmacc:w 

n" optt•ndat e.w 
l'l.tt'OI :arpat t',lt' 
Euphm htat t•.u• 

Flacoumaceae 
Glearhemaceac 
Gnetacc:ae 
Gr.&mmeae 

Guttrfcr.te 
H)l>OxJdact."ac 
lxunan thareae 
l.auract."ae 

86 

A').\ltmn ga11g•flrt1 (l") f.Ander:o;on 
justtna gnuJanma 8111 m. I. 
Tarmtl\ b(,rfuulllll'!> (\\illd ) 'iw 
CJuikmtluJ tmuijCJiul (Burm f ) S\\ 
;\ni\()J'hlllro dutuha (Jack) B:ull 
(~motlulkzmll\ mnaophyiltl! (Biume)Hook.f. and l'hom"m 
.·\lsJoma nngwtifolta \\',til. 
CatharanlhiH roJnu (I") G Don 
flmruumnma ~ttifoha Jun~h . ex \chotL 
Tlwlua tUfJnulnu (l'lanth .) Klou~h 
roxOlarpuJ griffithll lh·<ne. 
.~ 'f'kmum mdu1 I~ 
Bin hull m ttrlrtJ/tlk l~ 

Blu»Va !Ntllnmijmt (I~) 0 C 
L1q,/umluJnn wzbt-7 I~ 

l·.upalontlm odmat11m I~ 
Crutu1 lfJI'fiOSIH (1. Knmg)~m. 
.\lapama CUIJndatn (\liq.) l iuien 
KJllillga bmrifoha Ruub 
Dzllrma JU!frutlaJSO (Griff.) \l.int'lli 
I ,tTatntJ uul1m (< hristm. • Pam.) \krr. 
Dt(lj(tJT((! glabra Rnxb. 
lho.1rorra hJJfnda l>cnn 1, 

rutalla nrllala (.1\, 

f/n('Q(fll1tm 1/tftulllm Blume. 
• \mt,plw 1/u(l(tl l ~ 
.\fallotJH ll'lunrlmnn llnok. I. 
\fnllohn pamrolatlls (l~trn.) ~lull. :\rg 
Ph]Uanthtu amanu St humach & Thonn. 
IIJdn«arpuJ lmn•tlni (King) Warb. 
Du:ra~rqptnt' llrmzrn (Burm. f.) l ndc.-rw. 
Granum grtt'lflon I 
l..ti/Jhalllltnum gmnk Brongn. 
1Mrrttda argunu (1.) IJalk. 
Mr:sua fmra 1-
\fohnma kztifoha (Dr\'anct.)Ht."rb. t'X Km'l 
l:wnanthn rrolllrulra .Jat k 
Cimramom11m 1114'1'1 Remw. 
Aluodapluu mtnlrlldta Kostenn. 
Uts«J grandu (Wall eJC Net:!~) Hook f. 
CinnaMOIIIUift porrrctulft (Roxb.) Kosrcrm. 
&mngkml4 1QMIII.(lUI (1..) Spreng. 
MtlftMII ptulico l 
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\'ernacul.u namt' 

\ra 'I(IOg.;;utg 
Gand.trtt...a 
Paku h.tlu 
Tcolur bdangk.l~ 
Kalis ut,tn 
C:yah bcranak 
Pul;u 
1\cmunt.ing cma 
Kdacti kc:mll\ang 
Tehnga ht·naaug 
Mel<lli Julian 
Daun ,t·mum 
Paku ikan 
em bung 

Tapak ,uJaumtn 
Bu,ul--bthuk 
'\t·ta\\.ar hut.ut 
Pandan uku 
Rumput tda 
Seta wan 
Mempcl.t~ 

Uhi toml 
bi gaclung 

Paku ktl.u 
~t·ndong 
Galak l.u< ing 
Balik .mgm bupeng 
Balu g:tjah 
()ulmng anak 
Sctumpul 
Resarn 
Mdint.!.i•IU / mt•linjau 
Rumput l;clulut 
Mt!Odl aclam 
Pcnaga him 
l.emha 
Paga• anak 
Ka)'U mam~ hutan 
Kelt'<lang utan 
Meclang claun It-bar 
Kavu mam~ 
PutlU kcdul 
Semalu 
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fABLE I (Continm-d) 

Lycopocli;~ceae 

Mar.mtace.u.· 
l\lela.~lomar4ccae 

~renispcrmaccac 

l\loraccac 

Myrsinareae 
Ophioglos.-...1ceac 

Orchidaceae 
Palrnac 
P1peran•ac 

Rubiaccae 

Schi1araceac 

Scrophulariaceae 
Sc.·laginclla,cae 

Simaroubaceae 
Solanaceae 
Stcrculiaceae 
Taccace;le 
Thvmelat-aceac 

Ulmaceae 
\'crhenaccal' 

Vitacl!'ae 
Woods.iaceae 
Zingiher.u:eac 

Ad~mmtMm mnlaw1na Ko.1tmn. 

Drrru mrrrophylul (:\iiq.)B.D Jack!. 
Neminf{lll marrojJhylln (\\'illd.) ~icrr. 
1.) rofXXI 11un cem u u m L 
/)Q71QX grandu (Miq.) Ridl. 
Oxppotrz bullata (Grill.) J.F. Maxwdl 
Du~oduuta granbJ Qack) Blume 
Mtlastoma mnlnbntllrirum L. 
PIIJilai(OthiJ griffitltit (Hook. f ex Tnana) King 
C:osciniwn fttU~Jtrutum (Caenn ) Col<'br. 
TiM.\fiOio lllllt:rrH:arptz Diet~ 
ficus ltpicarpn Blume 
Hru.s wrusulnrioide.s Bunn. t: 
Firu1 tmra11tiarM GrifT. 
LllbitUJ pumtln (Blume) Fem.-\'ill. 
lftlmintlwrtarhJI uvllmira (L.) Hook. 
Opluoglosrum prndubtm L. 
Plocoglotthzs lou•u Rchb.f. 
lguar~~tra Wtlllirhiann (Wall. ex Manelli) Hook.f. 
PijlfT' lxtk 1. 
llrf>f'f' c.rtni11um Blume 
Piprr /anatum Roxb. 
PijlfT' um/N/Jatum L. 
PfJ~mmia ptllurida (1~) Kunth 
J;rro1ia pilofrl/oidl>:l (L.) ~I.G. Price 
J>llltyrmum roronaritwl D: Koenig ex O.F. Mull. 
P)·rrosia nummulllrift~bn (Sw.) Ching 
bema corm111111 Hook. f. 
PmNIIn waliJclliflno Streud. 
Psyr/1()/rio .wrmf?lltJSO Blume 
Lygotlimn mirrophyUum (Ca-.. ) R. Br. 
l.ygvdium rirrirmalum (Burm. f.)Sw. 
Srlm.ora dirhotomn (L~) J.Sm 
Sropari(t dr1lci1 1 ~ 
.vlllgnu/la n/Jam (Rc.'u.)Spring 
&lngint/la utilldrnrTUoii (De\"\,) Baker 
curyrmM longifolta Jack 
l'll>~'liJ mmima L 
SrnJihtum marropodum (Miq.) Beumce ex Heyne 
Tnmz IIWttopdnloiM.t (L) Kunue 
AqUiuma malaamsi.t Lamk. 
Gonystylu.s affini.l Radlk. 
ammnii'Ta lln'OOSa Planch. 
\'ita pinna/a 1~ 
\.'ita trifolia I~ 
l'tn»anthn ~p. 
lhplazium a/lantoibum M.G. Price 
A/pima conchigrra Grill. 
Curruma anugirwsa Roxb. 
CurrulfiiJ z.ttloaritJ (Chrisun.) Roscoe: 
Etl1ngrro tlaliM Uack) R.M. Sm. 
lingibn griJfi1JUi Baker 
7.ingibn pubnulum Ridl. 
Z.ngibn officirtt~M Rolcoe 
Z.ngibrr ~Griff. 

Saga 
Tuba 
Seringin 
Ken am~ 
lkmban 
Senduduk gajah 
Al..u senduduk 
Senduduk 
Tuttrp bumi hutan 
\kar mengJ.:un)·it 
Senmmm 
Arn kayan 
Ara derek 
Akar tengkuk bia\\ak 
Kacip Fatimah 
Tunjuk langit/ .Jdai 
Langsiur 
Scpulih 
Palas tiku\ 
Sirih 
Sirih hutaJl 
Kaduk 
Sirih 
Kt·tumpang air 

alwt ribu-nhu 
Pall~ t.anduk 1 usa 
Benma~ jantan 
Siant.an hutan 
.JeJanam 
Salang~lang 

Duit-<luit 
Ribu-ribu duduk 
Palm tombak 
Remp:th padaJlg 
Semer.tk-merak 
l)aku rnerak 
Tongkat Ali 
Pnkok kletup 
Kcmbang !lt'mangkuk ~~ejamung 
Jangglll adam 
Gahana/ karns 
Ramin dara clok 
Hampa.~ tebu 
Hal ban 
Lt-muni hitam 
Akar kalis 
Palm kijang 
l.engkuas kecil/padi 
Temu hitam 
Temu klming 
KanWl 
Tepus kecil/huma 
Tcpus 
Halia bara 
Tepus tanah/ Langkinang 
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forest {fable I). lhere are 140 different uses 
recordt>d from the medicinal plants lbted and 
gt ouped into seven methods of application ,;z., 
drinl;., eat, chew, n•b, poultice, bath and shampoo 
(Table 2). :0.1ajorit} of the medicinal plant spcciel> 
were decoctions of diiTerem plant pans mainly 
wken as a drink. The rest of the medicinal plant 
parL'l were either uc;ed as a mb, bat.h or 
poultice. To a small extent, some plam parts were 
<:hewed such as the stem of Costtu .{fX'ciosus with 
betel m•t to relit:ve coughs, and someumes eaten 
r-a\' :-.uch as the ripe fmi~ of Gnetum gnemon for 
a laxative. A medicinal plant species may be 

multipurpose in use such as the leaves of AS)•Jtasia 
gangttica which can be used as a bath, poultice or 
rub for difTercnt u·eauncnt of diseases. TI1c same 
plam parts when prepared in different way~ \\ill 
also treat difTt•rent health problems as shown by 
Alpinia (.(mchigtra {Table 2). Ocassionally, there is 
a mi.xmre of plant parts from different species for 
1.hc treatment of certain diseases. An example 
includes decocting together leaves of Piper caninum 
with roots of Labisia frumila for the relief of throat 
ache. 

When compared with some relevant 
eLhnobotanicnl literatures mainly of Burkill 

xienttlic names 

,\fjnllin rmuhigr>ra 

,\qoulana mnlnrrrn\15 

Bt~mllgtvrua rarnnoJa 

Hlumra blllsnmifmJ 

TABLE 2 
Temuan administration and application of medicinal plant spectes 

u~ and pans u~d 

Root and leaf decoction for ~kin complaints, ulcer, 
constipation and brochitis; whole plant decoction foo 
stomach clean ing and aphrodisiac 

lr.U and bark decoction as anti'>Cptic 

Root decoction to clean h;tir from neao; 
Proundcd leaH'S to treat boils and swelling on stomach 
ahcr childbirsh. 
Poundt·d rho.tOme for pain in~ide bone 
Powdered rhuome~ \\1th water for 'ltomach ache 

Juice from lea\eS to prevent insect bitc5 
Pounded bark witJ1 water to protect from shingles 

Pounded kaH:s applird on head to treat high fever 

Lean:s pounded to treat pain in:;ide bones 

Sal(.. and root decoction a., tonic preparation dunng 
pregnancy, after c.h.idbinh and variom other di..e.l<ieS of 
women 

Juice from leaves for c}e trc:aunent 
Leaves chewed raw and applied externall) to 1\'0und 
u'aH~S mixed \\ilh 'paku mcrah' to relie'e pain in5ide 
bont• 

l..t•ave-~ of rool!> and bark for itch and chicken pox 

Pounded rool!> and leaves lO treat ~km complaints 
Dt.>coction of plimt for drop~ 

Leaf decoction for cou~h and di~tc:'ndcd stomach, 
h1gh blood and tn~mia 

As lotion aftt'r childbtrth to whole b<l<h and on head 
tor headachc 
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Method of application 

Drink 

Rub 

Shampoo 
Poultice 

Rub 
Poultice 

Rub 
Drink 

Poultice 

Rub 

Drink 

Bath 
Poultice 
Rub 

Rub 

Rub 
Drink 

Drink 

Ruh 
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TABU.!. 2 (Continued) 

Cathnrtmtlw.s rvsms 

Chnlnnlht.} trnuifolia 

Cmnamomun inm 

Cinnamtlmun f/01Tt'rlum 

Corrinium Jm~f'rl:ltum 

0.1\lus sprnosu 1 

Curruma amtl{lnosa 

Dillmia suffmticosa 

Drouuua ltispida 

Diplourwt nUantoufn1111 

Doll me 1,1Tfl1rtli~ 

l~lammrpus s!rpulnm 

Etlmgn-a rllllior 

Decoction of stem, leavl'~ and roo1 lO treat diabetes, 
in~ec1 hit~:.">, period pain' and high blood pre~ure 
Decoction of leave' and ~tems for he.Ulil) hair 

juice of leal for food poi~oning and root decoction 
gi\en after childbirth 
Poultin· of leaves '>qUeued inw wound, pound~·d lcaws 
for rhcumati~m 

Juice of leaf for food poi'Onmg and root decoction gt\CII 

after childbirth and ghen LO grrls attaining maturil' 

Stem and root decoction as aphrodisiac and ghcn allen 
chilbirth 
Ash of roots or 'tems tO trc:u nose ulcer 

Root deC'oction ghen after chrlbinh and hrgh fc,er 
Scrape of stem applied to lcprou~ 'kin 
Pounded stems nthbed lor s~n complain~ 
Stem eaten with betel nut to treat cough . 
Decoction of lea\·es to treat stomach ache and stoma'h 
ulcer"\ in chilclren 
Decoction ol rhizome :b tonic 

Rhi7orne d~·coction for trcatmc·nt after childbirth 

Rhi1omc .l$ ul'lh·ersal tonic to regain ~u·cngth for women 
and con,tipation 
Pounded rhi1omes for wound 
Pounded rh.itomc<; as medicme for after chtldbinh 

Ot·coction of pounded kaH>s lor ~J...in compl.tilll~ 

Pounded leaves for rheurrta~m 

Juice of lea\c'> tu treat high ft•\cr 

Pounded kaw\ to cure 'or~:' 

I ('3\'I'S pouncled for sore~ of ~·m 

Lt·an~s decoction a.\ .m antidote lor "Jpoh • poi~>n 

Decoction of k-a't."' and root' for cooling hodv dunn~~: lt.'\cr 
Juice of Mcm~ applied for 'nakc bJtc' 
Poulice of leaf ot· 'tem for C)C n·frc.~hmenl 

Pulped lea\e~ to cure sore~ 

Ll'a£ and wut dt·< oct ion :b ~upplcmcnt altt·r childbirth, 
toni<. dcwm rning, \Cncral disease and cou~h 
Poundt·d lea\'c:~ for distendt•d ~tomach and wound 

Rhrwrne mix('d Y.ith l"ifl" ~tk to eliminate exccl>.,;\C~ ga.\ 
alter childbinh 
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Drink 

Drink 

Drink 

P(lnltiC'C 

Drink 

Drink 

Rub 

Drink 
Poultice 
Rub 
ChcY. 
DrinJ... 

Drink 

Bath 

Drink 

Poultice· 
Eat 

l'oultin· 

Bath 

Poultin· 

Rub 

Rub 

Dnnk 

Bath 
Rub 
l'oultirc 

Poultict' 

Drink 

Poultice 

Cht"W 



TABLf. 2 (Conunucdl 

F:upatonum odorntum 

Erlryannn longifolin 

fmu gt Ol.!ll utnoidt.l 

Gmmmrra , nvota 

Gnrlum gnrrncm 

Htlrrunthostarh]s :urlatllr4 

Homnlornn~a wgrttifoha 

Jlydnocarjnu Jwnstlm 

lgunnura wallichlGI n 

lxmumtht~ ICOIIIntlra 

Jxom crmnnna 

juJt1aa grrutarusa 

Kyllwgtl ltrroijol1a 

IAbisrn purmln 

l.1Lim grarulu 

90 
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1 c-a\'CS pounrlt:fl for wound <md 'toP hlt•r<.ling 

()<-(oc:Uon of rool' a• aphrodi iac for men and usc.·d as 
lome 

Rum dewc1ion a" aplu odisi.tc 
Lc:nes pounded for tootachc 

< 1 u'hed b.u k tu u cat nng worms :md ,Jungle.' 

Poumkd lea\ to trent ring woruu 

l'e~undt:d lt·,t\t' for ~wmadt ache 

Rom d<"cocuon 10 prevent 'kin cli'~'•\S< ~ 

Ripe fruits for storruach clcan~ing and pr~:\ent 
c:on tipation 

l>e-coction ol root to climlllatc cxCl ,jH• gas in ho<h 
Decoction used as ln1ion to ucat bod) pam~ and 
rhtumati m 
l'ounded lt·,l\t~ und bar\.. lor s\..m < ompl.unL< 

Oil from wnod 10 treat asthma 

Decoction of lea\c' as tonic af1cr chllclhh lh 
Rhiwmc mtxt•d with P,f~ beth• for coul(h and \:t'ncrt·.d 
di'K•:t: ~~ 

llecocuon of root and lc.t\C'> for lcoocr 
l'ounded 1 not_, .tpplit"d un dt~tcndcd tomach 

Root' anct lca\CS for birth comrol for woman 

l>n oclion ol 1 oot for who<>pmg c.ough 
Juice of lcaw mblwd lor cltcst pains 

fo1owca den>euon 10 treat d)"Senll) and wmulatc g"dSiric 

sc< rctions 

l.c:n~ pounded with lemon for dt."WWrming and 
tomach ache 

Pounded roots for momh dunng fits 

l'ouncled roots applied cxtcrnall) fm ~km complaml~ 

Ro01s decoction to treat haemorrhmru and 
rht umau.'m Roots miXed wilh dccocuon of other herb 
gt\Cll after ch1ldbinh. 

Bark decocuon a' tome to treat pam inSJde sores and 
headache 
Leaf poultice to treat msect bites and snake buc:s 
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Pouh.kt' 

l)rink 

Drink 
Rub 

Rub 

Rub 

Balh 

Eat 

Drink 
Rub 

Bath 

Rub 

Drink 
Eat 

Onnk 
Poultice 

Drink 

Eal 

Drink 
Rub 

Dnnk 

Poulurc 

Rub 

Pouhkt• 

Drink 

Onnk 

Pouht<c 
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TABLE 2 (C.onunucd) 

l.ophanthm.un gradll-

l.ygodium mitTOphyUum 

l.ygodium nrmmnlum 

Ma/lntu.~ fxmirofntus 

Mnfi<J nin nnJIIdnl(l 

Mdmtomn mnlnbathrin1m 

MrSUlljmra 

.\limo.sn flwllf'll 

Molinml' latifolia 

Ophioglm.rum pnululum 

Ox:,sporo bu/Jnt11 

Patlftta wal/uluan.a 

Prpt:romin prllu mill 

PhyitUII rmmmn 

PiJ>i"'" bftll' 

Decoction of root for childb1rth treatment, mixed wnh 
tea as camlinatiw and stomach acht· trcaunem 
Roob dcroclion to treat o;wclling on body 

Decoction of plants for rough and ;l.,thma 

Leaf decoction to treat fewr and high lt'mpcrature 
Leaves chewed to prcwn t fiLo; 

Exudate from rhizome a..\ insect repellent and to trt•;u 
aquatic animal bite~ and ~nakc bite~ 

Dccoclion of root:. to treat .;IJn complainL~ 

Decoction of roots to treat after childbirth 

Root decoction for treaunent after childhirth and lea"c~ 
to treat diarrhoea 

D<•coction with o ther plants gh·en after childbirth , 
pounded lea\~ for tooth ache and eliminate cxce"'he 
ga~ in~;idc.• body. For lcul..orca, mix with sugar and 
ginger 
Fn.1its pounded to trea t "mall wound 
Pounded roots and kaH:~ for ~kin cmnpl.tin ts 

01"coction or :.eed oil, root and flowers takt•n aftt·r 
childbirth 

Drink 

Rub 

Orin!... 

Bath 
Chew 

Ruh 

Bath 

Bath 

()nn l.: 

Ddnk 

Poultice 
Ruh 

Dnnk 

Decoction of d ried flowt·rs for external ~kin complaim~ Rub 

Root decoction a~ tonic 
Pounded leaH'S for swdling on body 

Decoction of rhi10mc with Arrm foa mcnorrh.tgia 

Juic<.' of leaH.· to cleanse .u1d trc·at hair 

Root~ and lt·ave~ decoction gi\cn alt<'r childbirth 

Flower.; dec-onion to prt'VI"nt from cough. roots 
decoction giwn .tfter childbirth 
Louon from bark tc) ucat nnsc ulcer' 

Decoction ot pl<~nb tn 11 e<ll rlwumatisrn 

Dewct.ion of pl;mt for diarrhoea, hi~~;h blood pre,~urt: 
Decoction of plant Y.ith goat milk lor di.lbt•tc' 
0t"f.oc1ion of planL'j for d("ansing wound and \kin t.'Omplainto. 

Decoction of root mi:o.;ed \\lth other plants ghen ,,fter 
childbirth .utd to treat irrcg11lar mt·n~·~ 

Dccoclion of plant!\ to u-c~at high fever 
Ript· fruits to a'oid stomadl ulcer and ~tomach 01chc 

l.t>a\t-s to cure diwasc of mucous mcrnbrann· of the 
mouth 

PERTANIKAJ. fROP .. AGRJ<:. SCI VOL. 22 NO. 2, 1999 

Drink 
Poultice 

Drink 

Shampoo 

Orin I.. 

Drink 

Rub 

Dnnl.. 

Drink 
nnnk 
Rub 

Drink 

Drink 
t:at 

Ch<·W 
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I ABU 2 (<..ontinurd) 

l'iprr tanmum 

l'tflt'T /nuot11m 

l'locoglottu lowu 

I'Jmma nummuklrifolia 

wphwm mnrropodum 

'){lu:.aro ;/u hotmna 

1 utano tmltlla 

7 ~trarl'ffl rnd1ca 

ThnTUdn nrgutm 

92 
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lkcocuon "ith l .. nbina purmla (Kactp fatnnah ) moL' tu 
Hilt' thro.thtrhe 

Dt·tm tion of pl.tnL' for malana. tootll.lclw, rlwumathm. 
dt'"onnutg, lt·\rr and influen~;t 
f .Itt' II lol\\ tn Clltt' 'lO!ruiCh lilt Cr 

Dt·c oc11on of plant to pu:,cnt mab1 ia, 11 t'at rough, 
anllucnm, kidne) ache, rhcumau 111 .md tooth .tdtt' 

Juiu• of pounderl leaH:~ to tre.u 'kin ccunpl.lilll 

Root\ ancl lt•a\e<. dt"coclion ~iH·n alter cluldhirth 
De< <X" lion ol plants to cure ft'\C:r 

Lkc ot tiun uf pl.uu to treat (O\ll{h. cliartlliH'<I and 
gonor hrwa 
Lkt ncuon of plants to trl'<ll 'hmglc' .llld ring \\Orm' 

lkcocuon from lea\c:~ to cure rough and lit' 

Dl'Cocuon of plant' to lJ'eat !ugh lt"\er, and roohng down 
lnr 1 efre hmg bocl\ 
Rlpt• hllth to twat high hod\ tcmper.uurt• 

DrHK unn nl root!> to treat cough .111d throat a<.he 

lku>Ctam of plant to eliminate• c~tc"hc ~a' in the bod\ 
aftt'l dultlhn th 

l.ouon I rom lt•aH~ lor .,J,;.in t ompl.1111h 

Dc<"<l<'llun of lca\c~ to clean~ wound 

Dc«KUon <>f wot' \\1th """Cia\'31 lutamR fot good Imine\ 
function 
D1·<ocuon ol root" to t•liminat.Atc t•xc t'"l\c g1h aftt•r 
rhilclhu th 

Ot•coctton of plant to ucat tin~t \\oJm and ,Jungle-. 

l>ccocuon of pl.mt• to trt.'at \CIIl rt~.tl th5<'3-~· hl..c• gonorrhot-a 

R•.ot dc<cxuon to treat high hluod prCS."itnr. and htgh IC!\'Cr 
l.t'a\'C and rooiS pounded together fur kin Itch 

Dt<:cocuon of root a~ aphnxh>~tac, blood dcllnsinK and 
body refrr hmg 
Plant poulucc tn treat hunhaRo 

IK.l\N poundt•d for §kin complaint\; mhhC"cl !~hind ear 
lm lever 

llt"l O< uon of leaw!l for 'cnmfugc and < holcra 
jllloe of lca\n to treat ,.;ound 
llccOt:Uon of rht1ome to ehmmate exccs,"-1\C gas after 
chtWbtrth 
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[)rink 
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TABLE 2 (Continued) 

fruit~ eaten raw for general well-being F..at 

\'itr,x pinntlla Decoction of bark and leaf for stomach-ache and 
given after childbirth 

Drink 

Bark and lea\c~ pounded with other plants to ueat 
fe\t-r and \\OUnds 

Poultice 

l'i 11 x tri Jolt a Decoction of ~tern a'\ diurretic, roots decoction to 
reduce high fever and after childbirth 

Drinl 

7ingibt-r liTOmaflm Decoction for cough and one ot ingredient.~ for 
tradittonal tonic 

DrinJ... 

7inglflf1 lflfSUIIIU/1/lT Decoction of lea\'e~ with black pepper for \IOmach 
arhe 

Drink 

ZingtbrT griffithii Decoction of root to eliminate exccSSi\'c gas in the 
bodv 

Bath 

Pounded flower.; to avoid fain ting Rub 
Rub Lotion from lca\'es to treat rheumatism 

Pounded plants to treat toot.hache Poulucc 
Edt Rhizome pound \'oit.h Oowe" of bcom ~p. to treat 

tOmach-ache, rheumatism and headache 

Decoclion of leaf to trea t fever Drink 

Zing'lin sprctabilr Juice from leaves to treat eye--ache and swell ing Bath 

(1966), a substan tial amount of overlap in the 
usc of medicinal plant species by the Tcmuans 
with other people elsewhere occurs, suggesting 
that theo;e species arc indeed effective in the 
treatment of certain di!>eases. Thus, these species 
should be taken as clues for the development of 
new dmgs.. Medicinal plant resources can be 
used directly as phannaceuucals (plant extracts 
and products), serve as templates for chemical 
synthesis of related medicinal compounds and 
used as investigative or evaluative tool-; in the 
drug development and testing proce-.s of 
chemical compounds. 

CONCLUSION 

The Temuans have not lost their traditional 
knowledge in the u~e of medicinal planu; as a 

panacea for variou~ health problems and diseases 
despite their exposure to the soci~conomic 
transformation and irnprmed commtmications 
surrounding the forest . It b howt·n•r feared that 
when the Temuatl t'lderlp; have gone and 
development further seeps into thb forest. both 
knowledge and medicinal plant resources \\ill 

also perish. lL is not unlikely that knowledge 
and resources will remain with habitat Joss or 
conversion for other land uses. 

The conservation of the medicinal plant 
species in this forest can be done in two wavs: 
conservation in namral areas and cu]ti\-dtion. In 
the former, which is more desirdble as plant 
species grow naturally and cheaper in 
management. there is a 1isk of encroachment. 
Encroachment in the Ayer llimm Forco;t is r.uhcr 
rampant especial!}' in the northern pan. Being­
the only larger forest lefl in the midst of 
development in the Klang \'alley (the other 
being Bukit Nenas Fore~t Rc~ne), it i~ int."oitahle 
that <ipccies of economic value c">pecially those 
with medicinal properties \\ill be 0\cr-exploitt•d 
b) local \endof'i. So a-. to safeguard the 
medicinal plant resources of thi' fon:st,the 
author would like to ~uggcst an arboretum i.e . 
an area devoted to the naltivation of a \\ide 
selcnion of woody plants (trees. -;hrubs, 
\ines.etc.) to be set up as a back-up. Although 
the main objectjn· of an arboretum i~ not for 
the consen-ation of medicinal plant'>, allocations 
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can be S''en for this nuhlc purpose.• in r.he 
fenced p.u t of the fore t. An arbor ctum can 
simultaneou h be maintainc.·d a both cctnre of 
research, t•ducation and recreational ,trt•a . 
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ABSTRAK 

Kn]ian ini tmmnpu prvia kompMi!>t .\fJrsi'-\ burung di !Juttm Ayt'T Hiltml, Purlwng, Si-lnngor. /Iuton ini ialah 
lwtan sflmnd,.,.tanah pamah yang tera.,ing dan ll'lnli dtbalak tmlara talwn 1936 hingga 1954. Dun ktudah 
fpfah digunakan tmluk lnnl)ituat kompo.si.ti bunmg di kawasan mi witu Pmjmingan Knlmt dan Pm,amfJ•Ulll 
farakjrmh-Pmgiraml Tilrk Krputumn nl'nunjukkan balwum wjumlah 38 fnmili yrmg meranglmmi 160 spt:\ir. 
brmmg lrlah dirrkodkan. Tif(a jfnnili yang paling ~m ya11g tnru,nkili 23.5 pt'ralu\ daripatla lu.vlunthml 
spr.sifs ialail TirMliidat, Curulidnl' dan P)monotidae. Biltmgrm individu Jang fmli?lg Jcrrap dirrktHiluw 
f"Kt'Jltmg tlalam famili P)•nwnolidru. Hulan i11i dtkuaJai oleh kumpulan intektivar/Jrugivor di mtma 
ktbanJakmm)'a tliwakili ol.tlt s!Jf.sif'S ftktmdn jajall. &setmgnlt rpt-'ies mpgang ( rnntoh Burnos thinorno.\) dan 
fnlrung rimbn (rontoh PomtllorhinuJ mqnltmus) yang kebia.\armll)'O dijumpat di hutm1 j1rimn lidak hadil. 
K'flulrtsan ini juga mmradtmgknn bahawtl ftomposi.ri fmnili dtm .\truktur ltophik lntntng di lluttm Ayrr flilrlln 
ada/all sfba11ding tlr11grm mn·eka yang IN-mda di kaul(llllfl ltutart 'imfJmJ yang /11in. l\alnu bngrlimmlnfnw, 
kttitlahhadimn OOIIJOk 1/Jrsitl lmltm primer mmradrmglum balumm lwtrm ini uutsih di da.lam pm1n 
prmulihan. A.daJah diYl'kommlum wpaya srbalraf(im1 brsar hutan ini dibiarlcan ln11f><l \t'brli'011f( ganJ!I:Utltl 
tmtuk tllnlf(hnuzng lrabi(llt hidttpan liar _wmg ftma.kin .~rdikit i11i daripada tmt.l dimrmwiJum dan rmtuk 
mnnbmarka11 kompo.~isi f/Jf.fii'S hidupmz liar knnbau krpatla ketulatm a..1al. 

ABSTRACT 

Tllir slttdJ Jocusrd tm a, lll'lfl11 f/Jf'n('.\ rompcmtion in :1)1'7' Hitmn Foust, Pudwng. &lallbTQT. TIM futt'.~l ir tm 
ifo/atrd ~mmdary lou•ftmd forts( urul was loggtd /J;-tuwn 1936 In [954. Tui(J wtltod.f ult'Tt ll\t'll to nnminr thr 
composition of bird5 in the ari'tl namrl; by Mi.st-nrtting and Dilttll/rr Samplin~-Poi111 Count. Rr.udts indirrttt•d 
tlmt a total of 38 ftzmilits wMrh rompri.~td nf 160 5/JPrif\ nf lnrcl\ lwvF bt·m rtrurdl'd. 1'11L thrre biggnl familie\ 
that rrprevnt about 23.5 JH'runt of IM to/Ill sjH'rits nrt Tiimaliidtu, Curulidttr tmd P)·nwnotidtu·. 'flu• mo~t 
mmmon intlit1iduals ruordfd IJflong tJJ the fmnil;• P)·nlo1wtidal'. Till' fort•51 is dominatl'd b)· itl\rctiMrt'/fmgivurr 
groufJ whirl! it rrpwmtnl by mnin~)' roftmi.\i71g srrondtsry sjJf'ril"i. Certain 1prril'.\ uf humb11l1 (e.g. Buuw.s 
rhmor.no.s) atul babblrrl (f.g. Pnmalurhitw\ numtanu.s) thaJ m., rwmlfllZv found ill primary fmnl tJIF' ab~ml. 
Thi':Se remits 1li!!J!r.5l#'tl that tlzr compo.\1/itm of fa mil"f and tropliir slntrturi':S of bi rcls in .-1JPr 1/itmn Fore\/ R1'\nvt' 
1111' romJmmbll' with llzmr a/ ot/11'7' fomt rt..sl'n'l' arra.\. 1/own,n, illf ab\('llrt' of tnllll)' fTrimmy jort.\1 1pnir.' 
Sllp;gi'Mnl that tilt' jrm.H ;, still umlrr TI'Cot't'Tillg prom~>. It i1 rt·rtmunnufttllhattllf' mll)or part uj tht fort'.\1 i.s lrft 
untli.sturbnJ to pm,mtlilr f~w mnnining wildlife llllltzta/.1 fmm furtll,.,. rU1tmrtio11 tmd to al/m11 th~ wilrllifr IJII'tUI 
rmnpcaition to rrtum In till' otigiriiJI rundition. 

INTRODUCTION 

Mosr wildlife in the tropic depends on t.he forest. 
for their exist.ence. ln M;.\la}sia, almost 90 percelll. 
of the birds inhabit t.ropical forest (Wells 1988). 
The tropical forest is the moM di\et·~ eco~yst.cm 

and it prm·ide~ the ba.sic nec<·sMUe~ such as 
co\cr, rcfugia, feeding and bn:cding habitats for 
t.hc bird~ to sun·i\e and reproduce. 

Unfortuntttcly, tht' size of undisturbed 
primal] tropical ntin forest is shrinking m a 
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rapid rate .. \ large proponion of the fore~tcd 
areas remaining arc either logged-over or 
dcgr adcd fott·•as (secondan fore!>ts). A' a 
consequence, the size of the <;econdary fore~LS i:. 
expanding. Funhe1 mor·e, previom. ~tudres have 
.;howu that most !>pecies pa1ticularly birds are 
ad\crselv affected in disturbed hahitab Uohns 
1986, 1987, 1988, 1989; Zakaria and 1\ordin 
1998, 7akaria and Fraru; , in press). It b 
tht·refon.: crucial for us to cxamin<· not only the 
effects of habitat dislllrbann: on the population 
of wildlife but also to unders1and their rccmerv 
processes. 

Many quesliom rcl;Hed to changes in \\ildlife 
species in sccondal)' forest need to bt• answered. 
Oot~s the diversity of wildlife in secondary forest 
remain the o;ame as that in prim.uy forest? II 
not. what are the changes occuring to the species 
composition? Doe' the abundance of each spcetes 
in secondary forest remain the same as that in 
pdmarv forest? If not, which species increase or 
decrease in st•condary forest? Which :.pedes arc 
the most adversely aftected and can be uo;cd as 
iudicator species? How long docs it take for 
them to recm·er? These an· a few questions that 
need to be answered in order to understand the 
dynamic of,,; ldlife population in tropical forest. 

Before answer' of the above questions are 
found, much preliminary works need to be done. 
In this 'imdy. the compo~ilion of bird o;pcciec; in 
the isolated secondary forest of Arcr Hitam Forcs1 
Rcser.,.e is examined. The ~tudv i'l an on going 
long-term ~tud~· and the resull presemcd here 
are preliminary. The ultimate aim " to asses.o; 
whether the forcst-dcpendt•nt bird speciel> 
particular!~ tho~e that arc adwr,cl} afl<'ctcd can 
recover or -;uni\e in secondar}" forest. The 
inlonnation obtained i~ useful in understanding 
and prOleCLing wildlift: 'pccie-. in the foresL 

STUDY AREA AND METHODOLOGY 

The 'tudy was condunt•d in the 1248ha of Ayer 
Hit<un Forest, Puchong. Selangor. Tht· area i~ 
located at about 3•()().()()'~ to 3°02.20'N and 
IOI 0 37.90.E to 101°-!0.00'E, approximately 20 
kilonlt'ter~ J.outh,,cst of Kuala Lumpur. This is 
an i"'olatcd lowland diptcrocarp fore't and was 
selet:tiveh logged . The forest is di\idcd into six 
compartments (Compartment:> 1, 2, 12. 13, 14 
and 15). and each compartment was logged in 
cliffrrent years. The c.·arliest logging history was 
in 1936 and the latest ·wa.<i in 19:'14. The ciTt•cts of 
logging are mnst !i<.'Vere in Companment 15. 

TI1e forest in Compartments 1, 13 and 14 are 
only sliglul~ damaged and many big timber 
!>pecics are still prcscm. 

The results presented here were based on a 
~tud\ conducted in all the comparunents within 
the forest re~crve. At this stage, onh the 
compo~ition of specie~ Wa!> presented and 
di~cuS!>cd. No <Htempb were made to obtain the 
density of specie:> ~ince the number of 
observations recorded wa!-. till very small. 

Two survey methods were implemented in 
this study. To asses:. mainly the canopv species, 
the Distance S;lmpling-Point Count method was 
used (Buckland rl aL 1993). For th1s method, 
ten U<lnsect lines, each of at lea'lt 500 meters in 
length has been built at random. Each line was 
walkt·d at least 3 times. The.· transecl!'> were built 
in such a way to represent the whole area of the 
fore!lt. All specie" seen and heard were recorded. 

To assess the understorey species, mist­
netting method was mcd. The mist-net~ used 
were of size 14m in length and 3m in width with 
the mesh size of lcm. Since the main objective 
is to record all species present in rhe area, the 
nets were placed in as manv habitats (lowland, 
J;dge, ri,·erine areas, hill top and swampy areas) 
as possible. Thcr were plaC'cd at random in each 
ol the habitat and were checked every three 
hours. The neu'ing activitie~ wt"re stancd early in 
the moming (between 6:00 -7:00am) and ended 
late in th<· evening (6:30 - 7:00pm). A total of 
l I ,000 net-hour-. have been conducted dunng 
the study period between January to july 1998. 
All birdo; caught were idenlified, tagged and 
released at the place where ther "ere caught. 

RESULTS 
TI1e re•mlts :.hm, that a tota1 of 160 ~pectes of 
bird!> haYe been recorded which represented 38 
families (~ce Appendix). The three largest 
families were Timaliidae (13 Babbler species), 
Cuculiclae ( 12 Cuckoo specie~) and Pycnonotidae 
(12 Bulbul species) (Table 1 ). The smallest 
families thai were represented by only one !>pecies 
included Raillidal·, Podargiclae and Coraciidae. 

To examine the ditferenl assemblages of 
birds present in the area, the species recorded 
wao; categorised into u·ophic lt·\els (Kan 1980, 
!\;ordin and Zakaria 1997, Wong l9R6; Table 2). 
Rt·sults clearly indicatt•d that insect-eating birds 
(insectivores) n·prcsenting the highest number 
of spt•cies (73 species), followed by birds that eat 
inst•cts and fruit'i (insecth·on·s/frugivores: 40 
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BIRD Sl' t C:IfS C 0\11'0Sifl0:'\ 111: AYER HITA\1 FORL'\f, Pl CliO:'\(,, Sti A~<.OR 

IJ\ll l l' I 
~ch famih 

:\o. Spt·cic, 

,\idciCiae 2 
2 Accip•u icl.lt' 5 
3 Ph •• ~ianidat• 3 
.J R.;ulhdat• I 
5 Columh•dae 5 
6 P-.iuac itLH' 2 
7 <..urulidae 12 

8 Strig-ulc~t• 

9 Podargidae 
10 Capnmul~o:•tlat· 2 
I I Apopiti.lt' 3 
12 I lrmipn)( nicl.tC" 2 
13 T rugunidat· 2 
141 Akeclimcl.lt' 7 
15 \krop•cl.w 3 
16 (~" .t6icl.u: I 
17 Buccwtid.tt• 2 
IH Capitonid.tl.' 5 
19 Pindat• 9 
20 l::un laimul.te 4 
21 Himnclinld.lt' I 
22 Ca.mph~:ph.tgidae 5 
23 Chlomp~icl;lc 5 
24 1\rnonntidac 12 .,. 
- :l Dicnu id.1e 
26 O nohd.u• 2 .,-_, C'.on ldolt• s 
28 Situdac I 
29 l unaliidat' IS 
30 Tt rdicl.u· 5 
3 1 S\ hiiclat• 4 
32 \ I II'>< ir<~pidat• 7 
33 ,\I omr ill itl.w 
34 l..a n iidat• 2 
35 Sttu nirl,tt• 1 
36 '\cc 1a 1 illlad.tc 7 
:'17 Dtcacd.tt• •I 
~I:! l"lllt eid .w 5 

sp<"cie~) and hi1 d that t•at 'mall H'rtebJ'att·~ 

(carni\on·' ; 19 'pt:c it•, ). 'I Ill' ino;ccthore~ \\l.'re 
main1) n catcllCI a nd h.tbhkt -.pccic~ . The 
'malle!)t uophic group w~'" in'(·cti\OrC.'/<.<lrnhore/ 
f1 ugh ore.· and "' ·'~ rq>n·sc.•nrcd b } main I) 
horn bill">. 

DISCUSSIO~ 

lhe A\ct llitam Fo•c~t (AHrR) has b een 
logged eH•ral time~ and the logginJ.'( acthitic'> 
¥Ocre tenninatcd in the 70' • Although thi' i' a 
o;c condat fore t , it i~ till \CI'} rich of bird 

spl'cic~. E'en mam othn large primal'} forest' 
contain onh ~light!} high<·r number of '>pee i<'' 

IAIU I-: 2 
Cla~,jficauon ot birch in .\\er llu.am f orest R.e5ent• 

accordmg lU trnph1c ~tmcum-s 

~0. Troph1r ~tructurt• ~o. of 
Spec:ies 

l. Carnivore 19 
2. Cami\'c>r~/ lnM"< thort• 6 
3. ln'>lxthurt· i3 
4. ln~CU\ure/FntgJ\urc HI 

5. Fnagivmc 12 
6. :\c:ctamnH·/ ln'e< thul l'/ f ru h<>rt' i 
7. In c.·c timre/ Carnl\mt•/ f mgwm t' !\ 

Total 7 trophic k"\t:h 160 

The clru.:.ifkation nl hiHh '''" p.mh t'XIr.llll'O hom 
Karr ( 1980) and Wnng { I!JHI)) .mel rt'l'\".tht.l It'd .tr­
cording to peNonal ob,c.·n.atmn' (/..,tka rt.l l~ll ). 

Lhan in the 'iCCcmd;u } loH' 't o l AliFR. Fm 
example in the prillJ.I~ fmc.·~• of Sungai 1 ekam 
Forest Re ,en·e, Pa ha ng, the number o f \pccies 
recorded was 225 ' pec:it·" \\hilc in clw loggc.•d 
fore~t was 18 1 <.pedt•., (John' l ~lM9). ~toremcr, 

in the primal'} and logg~·d forc"'h of Ulu 
Segama Fore't Re, c.•nc.•, S.tbah , til<' numbe r o f 

' pedes obtained wa' 222 and I~ 'pecics, 
re~pccth c h (Nordin a nd Zaka 1 ia 199i) . 
Howe..-er, we ~hould keep in mind that the 
species n umbe r miRht be the "amc hut lhc.• 
species compo ,i tio n in loggc:d and unlo~gcd 
fore:.~ m ight be diflc rcnt (Zlll..ari.t and Franci.;, 
in pre.,.,), 

In thi~ "tudy the.• numb~· • o f pc.·c it•, rc.·cord~·d 

was 160. ~lany of tlw '>pccic' n •cordt•d an· 
nom1ally found in nut only prima~ but al"> 
.. econdaf) ton·sb. In fact , m.my of tlwm <Ill' 
conside1 ed cmnmon -.pt•cic., and r an be found 

cJ,ev. here. Tlw 101 <.''' h.t, not lwcn thomughl) 
sunc.·ycd p.trticul:ulv in tht.• north p.ut. It b 
expected that a t lea'c ~mntht·• 20 ~pc.•c. ic.•o;; to ~~ 

recorded. Man} of till' ~pc.·cic•, 1h.11 \H' rt' not 
rccordc.·d arc thc.· pa im:tl'}' fm t' '>l pt•dt·' · Thi, \\'3~ 
reflected b tilt' a h c nc t' of m:m~ pt ima11 forc!"ol 

'Pecic' ~uc. h a~ Rhirwcerou~ I lmnhill (Rucnv5 
rhi11ouros) and a l't-:v. 'lx•cic~ of babhlers (e.g. 
Pomatarhmu ~ monltmus, .\tarhym pol•oujlhaln and 
.\)tach)ris lrurotis). l'hi suggt!Stcd th.u the fore t 

i' ~till in the pro<c'" of reco\Cl). T¥Oent~ )Cars 
after logging rna not he sufficit•nt for the fore t 

to H'l\1111 to the original condition (\\'ong 1985) . 
Although tltcrc a11· primal'} fore t pede in the 
forest, th<·ir numhe1 .m~ le cr t.h an thoS<· 
nonnall} prt'"'.'Jlt in primal'} forest. 
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The diversity of families recorded i<; also 
comparablt• to other primary forest areas. Almost 
all nf thl· families recorded in other ptimarv 
forest area. arc also found here. Bird as..emblagcs 
·Jccording to the trophic '>tructmes also suggested 
that mo"t of the compo:.itions of the trophic 
groups art· similar to other primary forest 
reserve~. The onh major difference is for the 
trophic in~cctivore/fntgivort' In most primal'\ 
forest!~. the in..,ectivo• c/frugivore group is 
normall) rt·prt!lientcd b)' fewer species and is 
replaced b}' the insectivore group (Zakaria and 
Nordin 1998). The higher number of 
insecth ore/frugivore .,pt·cies is mainly 
contributed by the bulbul ~pecies. Tile) are 
known ciS colon ising seconMr} !I(X'OCS and prefer 
to inhabit logged forc~l. 

Other than bulbul ~pedes, group' of 
sun birds and spiderhunters are also abundant in 
the forest. These species are especially abundant 
<H the southern region of the forest. TI1e damage 
to this rt·gion !~<·ems to tx· quite extensive. The 
area is dominated with secondary plant species 
such as Mnrartmga. There arc vel) few prim31)· 
tree species remained and most of them arc still 
small. This could be the rea.~n wh)' there are 
abundant of bulbuls, sun birds and spidcrhumcrs 
which prefer the easily available small fruits and 
flower nectars of second31)• plants (Zakaria and 
Nordin 1998). 

At present, the total size of the forest 
(including the surrounding areas) is !>till large 
bm it is shrinking at a very rapid rate and 
eventually only the 1248ha of AHFR will be left 
due to development of the surrounding areas. 
Thus, all of the birds from the affected are-.ts 
will have to move into the permanent forest 
re5ervc. It is not known whether the remaining 
small forest reserve will be able to maintain the 
increasing number of birds. However. it is 
expected that the limited food and cover 
resources will affect the birds negatively (Zakaria 
and Nordin 1998). Thus, it is highly 
recommended that the forest reserve be 
protected from further disturbance. By doing 
this it is hoped that the forest and the birds can 
recover faster to their original state and prevent 
further species disappearance from occurring 
(Chapman and Chapman 1995, 1996) . 
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APPE'\OIX 

I 1ST OF BIRD SPECIE~ 1'\ \YER TllTA\1 FOREST RESERVE 

No. English Name Scientific Name Malay Name 

ARDEJDAE 
Litll<• Heron Butmidtl J/notw Pucong Kt·ladi 

~ Cinnamon Biltem lxobryrluiJ nmwmomnu Pucong B<"ndang 

ACCIPITRIDAE 
3 Black-~houldered Kile EimlllJ mm1lnt t Lang Bahu Hiwn 

Crc,tcd Scrpem-Eaglc Sflllonu.\ dw:u1 Lang Bcrjambul 
5 .Japanc\C <iparro,,·ha\vk A.uip1ttr gulnm Lang Sewah 
6 Crested I Ionc~'-BIU7<trd f'm111 ptilarynrllu\ L:mg Lebah 
i \'\'hite-bcllicd Fbh-cagle 1/aluwtr.H lntrogalltr Lang Siput 

PHASIANIDAE 
~ Crntt•d Fucbark Loplturo if(Tirla Ayam Pegar 
~ Grt•al Argtl\ i hgusiamu ai]{IJS Kuang Raya 

10 CrC'>tt'd Wood Partridge Rr!llflllls rrmloul Bunmg Siul 

RAILLIDAE 
II Whitc-brca..'•tcd Watcrht•n 1\mauronm phorolrunJ.\ Ruak-ruak 

COLUMBIDAE 
12 Lmlc Grel.'n Pigt·on 1 rrru11 olax Punai Oaun 
I !i Pink-nctkcd Pigeon Trl'mn vmltlm Punai Gading 
II Spmwd Dove Sfr"/JI&ptlia dtinmri~ Merbok Balam 
15 Peaceful Dme t,ropdio tlna~n Mc:rbok Arnan 
16 Gret'll·l•tngcd Pigeon Umicuphapl indira Punai Tanah 

PSITfACIDAE 
17 l ung-tailcd l'arakcel P.1iUaruln umguauda B.t~,\n "\un 
HI Blue!-(:rmmcd H.mging Parrol Lbnrulu~ galgu/11~ Sayan Kecil 

CUCULIDAE 
19 Moustarhed Hawk-Cuckoo Cumlut tltJga/1\ Sewall Tt•kukur Kecil 
20 Hodg~on 's ll<~wk.Curkoo Curulus fugru: Sewah Hantu 
21 Indian Cuckoo Crtntlu\ miC'T'Uf'lmn CX:wah lndla 
22 Plainthe Cuckoo Duumnnti.) ln(nlUntL.\ ~.th Mati Anal; 
2:1 Drongo Cucukoo Stmumlus lugubrir S<~vall Saw.U 
24 C'.ommon Kod Eud_n10m_y.1 sroloparra Scwah Tahu 
2'i Bl<tck-bellicd \lalkoha Phnmir.tJflluu-tu diarrlii C'.c:nok Penu Hit.-un 
26 Raflles' ,:\l:tlkoha PJw,..urtr'fJhnnt ~ rlriomf,fuum s Cenok K~:r-J.k 
27 Red-billed ~talkoha Plln,.lllrtJfJhanu )Ot,amnu Cenok Api 
21'1 Chc:!>tnut-hrt'a.\ted Malkoha Pluvllirufl!tat'fll nt rviro11m Cenok Birah 
:.'9 Greawr Coucal CmtroprH ~i11mm But-hut (..arik Anal 
30 L ~''M:r Coucal C:mtmpm brngnlnm.1 But-bul Kcal 

STRIGIDAE 
:u Collared Sropl>-Owl OtuJ IHzltJwntlmJ'a J lantu Rcban 
32 Reddi'h S<:oplr<h' I OIIIJ nifr~rrnf HanUJ \1erah 
:~:-\ Common Stops-Owl Ulru lfP/JI Hantu Kuang Kuik 
:H Brown Wood-Owl Stnx trptowammua I lantu Punggor 

PODARCIDAE 
35 L·uge F10gmouth /JatrndW\/Q1Tt!H nun/us St-gan Besar 
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CAPRIMULCIDAE 
:in \l.tla\ 1.1 l::..lrt-d tghttar I urostopodtH t.-mnumktt fukang \lal:n,ia 
37 l.ugN.tiled '•ghyar lA/JilmU/gtJJ trWfllJIU\ l ukang Kuhur 

APOPIDAE 
:l8 StlH r-nunped Sv.iit U!tnphirlum lrllm/l)gmlt) l.~i) .mg-l.t)OUIK Kcc il 
~9 f'mk-tailcd Swift ,.\prt~ pariju s L.wang-la\ang t kor C:.th.tng 
40 Brcrv. n :St'cdletatl Hint rulaptu gt/!<111/rrl l.:wang-la ang Bt~r 

HEMIPROCNIDAE 
II \\lti•kn~d 1 r<'t>'il'lifl llnntJ~ romnta l.arang-la\ang Jamhu K('cd 
42 (~ rt·}·rumpt·d Trc.:c:~wih flrmiJnrxn' kmgrJ;nmn l.a\-ang~ -an~J.unhu 1\.elahu 

TROCONIDAE 
13 Sctrlt•t-ntmped Trogcm 1/arfJarlt'S JrtVfiUit'/11 Ke,umha Putc•ri 
11 Rcd·naped frogon 1/mpoctr• kmrwtb<l Ke'>umba 

ALCEDINIDAE 
15 Comnmn Klngfhher ,\/udll nttlm Pckaka Cit-{ it Kt•t il 
46 Blm"t·an:d Kingfisher ,\U.,·dtr mnri11l1nK Pekaka Bmtil.:·bmtik 
.J7 Bl.u:k-hadt'd Kingfhht'r O]x mJI~t~nn Pckaka RuntJa 
·U! Rufmts-hack{•d Kingfhhcr (:,Yx rufldonu' Pekaka \pi 
49 Stock·htllcd Kingfisher }',/a~ns capnm.• l'ekaka Paroh l't•ndd; 
50 Black<'olppcci Kinglhhcr llalCJ(}11 flllrntn Jtckaka Kopiah Huarn 
ill Whtlt'·throatcci Kingfi,ht•r llalryon Slll)rllnl•i~ l'ckaka Bdukm 

MEROPIDAE 
52 Bhtt"-t<ulcd Bee-Eater Mm1Jn phtfiP/J"'"' Berek-berek C.;uik l>.td.t 
5:~ Rhw·tln uatecl &f'-1-\ttt·r Mrmp:s t•mtli, lkn:k-bcrck fad.th lluJ.III 
51 Rt·d·ht•.~rtlt•d Ike-Eater X)rt:wmu a111rctr11 Berek-hen·k j:mJ;:){III \!torah 

CORACJIDAE 
55 Dollarbird f:tHJllomW 0~11laJi1 riong Batu 

BUCEROTIDAE 
56 \\'hlll'<rov.lled Homhill lkrmuurms COJ111IIW Engg-.mJ! Jambul t'utih 
57 BI:H k I !om hill , \ nthra((J(rtru IIUI/aynmu f.n~ng <;..tal Bir.th 

CAPITONIDAE 
58 Gold·\\ hi,k<·r ed Barbt·t ,\lf'/(tllaimn (/tT)•(1mgmr f.tkor J:unbang Fm.t~ 
59 'r"cJim,-<rmVJted Barlwt \11galmm11 hmrim l'.tkm ~!ahk()la Kumn14 
60 Rt•cl·thmatcd Barl><"t ,\I"Kflllllmn lllJ'/(UOf•lrnllm Takor Ra\a 
61 1\htt•-t•arecl Barbet Mr-galmma austm/u l'akor Akar 
62 Bnrl\ 11 BariK' l Calurhnmphus fuilgmo•u• 1 akor Dahan 

P ICIDAE 
63 Rufous P1c:ttlct \:a.ua almannu Bclatok Kcctl 
0.1 Rufou.-. \\O<Kip«kCT MIOTJjJtrmus brnchwnu Bebtok Bti• N.mgka 
~ Cht·c kcr-throated \\'oodJ><"cL.t•r l"icus mt71talis Relatok Rantmg 
66 Banded \\'oodpcckrr Hem mmuurus lklatok Mernh 
t>7 Common (~Jidt•nback /)moptu Ill }frvtJIIriUr Relatok Pinang \Iuria 
liM 1\ull-rurnpcd Woodpcckt•r \lriKi)PV.! tm/11 Bcl.ttok Awan 
6!1 Uull•llt'l ked WcrodpN kt•r \lrigi)jJI•~ tukki 1\clatnk 1uLr·tukl 
70 Crt·} .ulii·BuU Wo~)(lpct L.t·r 1/mumnn amrrtllll Bclatnk l'unggoh 
71 \fan)(IJI \\"oodpt•ckt•J m)thipmu mbiguwru.• 8clatok Punggor 

EURYLAIMIDA£ 
72 Handed Rroadbdl f..uryltumus ;awmuus I akau Rimba 
73 Blac k·and·Yellov. Broad bill f.uryla1mus ochromalw 1 akau lfiuun Kunmg 

PF.RTA~ I KA I TROI' AGRIC. S< I. \ 01~ 22 NO 2, 1999 101 



i4 
75 

76 

ii 
iS 
79 
lj(} 

tSI 

2 
83 
84 
85 

6 

1\i 
HS 
,'\\} 

90 
91 
92 
93 
9t 
g_::; 
96 
9i 
9 

~~~1 

100 
If)] 

102 

103 
104 

IO!i 
106 
IOi 

10 

1~1 

llO 
I ll 
112 
us 
114 
115 

102 

\tOll \\II! ll :1.,\KARJ,\ nne! A8LH L RAHI:-.t 

Black-and-R<~I Bro.ulblll 
C"'rccn Rmadhill 

HIRUNDlNIDAE 
l'.ldlk Sw-dl!O\\ 

CAMPHEPACIDAE 
Blac.k-YOingecl 1-lycatc hcr-Shrikt· 
Lt• ~r Cue !..0<>-.."ihnk~ 
l'kcl I rillt'r 
ht'l \linh·ct 
S<::trll't \finhet 

CHLOROPSEIDAE 
c:rccn •. ·r· 
Cummon lorn 
l.t•,,t•r Grt•t•n l.t·alhu d 
(;rt•.un Gret•n l.t•;~lhit cl 
llhiM\inged l..t-alhitd 

PYCNO~OTIDAE 
1\l.tck·lw.tded Bulbul 
l'llll-hMkt•d Bulbul 
'u-llcm·H'lllt"d l\11lhul 
Olh Co\\ in~ted Hulbul 
Crcarn-\cntecl Bulbul 
Red-qed Bulbul 
Spec ~.<~ckd Bulhul 
n!.ttk·and-\'.llitt• Uulhul 
\clloY.·bc:llied Bulhul 
Fmchcs Bulhul 
Buff..,-cntt•d Bulbul 
Hatl')'-backcd Bulbul 

DICRURIDAE 
Urontt•d Drungo 
( row-billed Drongo 
l.csscr Racket,.(.llilcd Dron~o 
Greater RacikcH.ulr·d Uron~o 

ORIOUDAE 
Blad.~·hoodcd Ouolt• 
,\Slan fam 1\lm blffl 

CORVIDAE 
Cit ~lcci J.t~ 
1\lat k '\ta~p•t· 

l.argc-hillcd Cmw 

SITTIDAE 
VeiYct·frontrd Nuthatch 

TIMAUIDAE 
hort-Ll'lilcd R.:~hhlt·t 

l'cmsgmous Babbler 
Abbot' Babbler 
Soon"-apped Babbler 
Scaly-c~ncd B:tbblcr 
Rufnus-crown r d Babhlt·s 
C.hcsunu -nsmpcd Bahbler 

( .'ymbirhynthln mm·rorh) nt:h IH 

Calyptomma triridH 

1/mmdo talutim 

Jlmupta birundinari'ILS 
l Aimmta Jimbria/4 
I AlnKf nigra 
/'m(TTJ(()Ittl llfllrtll 

PrncrorottL\ Jltlm'"'"' 

;\rgithiTUI vtritflmmn 
,\~lhma ltph~n 

(IIJ11ruf1\U ']f11Uif/1'1,TIJII 

('/t/"TCJ/JfU <llnllt'IOII 

ChloriiJ!ti:J rtXhmdllllt'IJ<i< 

/~r mmohu tllm<'JII 

/~OIOIIOitU l'tl/1/oll/\ 

l)r11u1w1m goowtt'T 
P]r IWTwim plu mo.uu 
I atonotu\ ~tmplrx 
1\cuonotlll brurmrus 
t5numolu\ t1Jih1rpthalmol 
P)monnt111 llvlmwlnu/J$ 
Cnmgrr pht!tt>Ci'fJ/wltH 
Cnntgrr Jimclm 
IIJJISI/Nf'l rhnrlotlru 
llyf•np&l cnmgrr 

lhmmu lUJU'U! 

D1mtnll anwdan1 
lJimnw umift'T 
l>inurus fJllradunu 

Orioltu xanthomiLl 

Irma purl4 

Pla/'ilbfJhlll gnlmculaltH 
/'fai)SfiiUOI\ lnlW/•fmll 

(..(lftlln JTUJCf'Oihymllos 

l'rir.ha.1tmna maiLiafTI'f 
7'nchOJtoma brrolor 
'I nt:hOJiorna abholtt 
\fnlacoptmm affi"' 
.Mnlacoptmm nntm1m 
Malaropttmn mttgrmm 
Sladtym ma01lata 

Talc.au R.tkir 
Tabu Sda"'il 

Sualo B.lllt 

Rcmbah Uatu 
Sewah N~al 

Se"'·'h Kolpa' 
Ma.~ fuhn 
~a!> lklul..;u 

Kw,,;, S.tbu 
Kmmt 1-:;u .u 
O.llln Kl:ril 
Oaun Bcs:•r 
Daun Kt'p.lk Biru 

Merhah Si.un 
Merbah Cuklat Bcljambul 
Merbah Kapor 
~icrbah lklu~r 

'\ferb;th Mata Pmih 
\fcrhah Mata Mrnth 
Merbah Kt•c•l 
\tcrhall T.mctul.. 
.'l.lcrbah Pcnll Kuning 
\krbah Rcmpah 
\ff'r bah Ri:mg 
\!erbah 1\ulu Panjang I'cngLok 

Ce.caw1 ~ladi 
U:<aY.i Sawa1 
Ccca"i Hamba Kera 
Cec.t\>ol Anting-anting 

Oetldan~ 1\elukar 
Oen!iang Gajah 

Gag-dk J,·s t1 

Gag.tk Kamhing 
Gagak 1'.1mh lk~r 

l'atok Baldu 

Rimha I' Lor l'cndt·k 
Rtmha S.unpah 
Rimba Ri.mg 
Rimba 1uuau Bclukar 
Rimb:t Tua Kc-al 
Rimb.1 f u[t lko;;lr 
RimlJ3 Rcm~th Bt-.sar 
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116 Chc-.tnut-\\inged Babblc:r ,\tnd,\ri.\ rT)thropt,.,.n Rimha ~lerbah Sampah 
117 Rufouvfmnted Babblt>r Mndl) ris rujifrfJm Rirnba Api 

11~ Stnped-tit Babbler \fncrum.L$ gulmi\ Rimb.l Bt•rjalor 

119 Fluflv-backed Tit-Babbler AlflmiiiUI ptilo\U5 Rirnba Pong-pong 
120 Brown Fulveua t1lripfw lm.umtimudtl Rlmba Murai Cokl.\1 

121 \\11utc-bcllit>d Yuhina rullillll umtlwlnua Yuhina Penn Putih 

TURDIDAE 
122 ~iberian Blue Robm EntlwaH t')fllli' Mura1 S1bcria 

12~~ \1agpie Robin Chprytlua <aulmts M111a1 han'pnng 
12l \\1lite-rumpc:d Shama CojJ )dllll ~LnCII\ Murai Rimba 
}?" -:> Clw~tnut-naped Forktail D11omu nifiwprlus M111ai Cegar 
126 \\1lite-<rm' ned Forktail H111rurus {l>)chmnullt Murai Cegat Bc·lukar 

SYLVIIDAE 
127 't£'llow-hcllied Warbler Abru\C{Jpw mptmliari\ Cekup Paroh Kuning 
128 \rcuc \\ arbler PIIJIIIJ\ropus bortnli.\ Cd.up Artik 
129 Common Tailorbird Orthotomu1 mtonus Percnjak Pi.;ang 

130 Dark-necked Tailorbird Ortlwtomus artogulau Pen·rlj.lk Belukar 

MU CICAPIDAE 
131 Grt> "-<he~ted Flycatcher Rhi,Wm)illl ttmbmllll\ s.unbar BatU 

132 ;\\ian Brown Fl}catcher .\1roricnpa latinatns ~.unbar Asia 
133 Iickcll's Blue Flycatdlt"l C)orni~ tirkl'lliM ~ambar Kelic-.tp R:mting 
I :H Pit·d Fantail !Uupidum jat•tmira ~.unbar Mur:ti Gil.t 
135 Black-napcd Monarch llypoth:;mi~ m:ult'll Sarnbar Uban 1-iit:.tm 
136 M;u oon-brca..,tcd Flyc,\ldwr E'lulmtoma vtlalwn ~ambar lingu 
137 A.,iau Paradi..e Flvcatcher r~'fmphom· prmulni S.unb.lr EJ..or Paujang 

MOTACill.IDAE 
l3~ Richard'\ Pipit t\nJIIUr ncn•czl'.5«mndme Papit Tanah 

LANIIDAE 
139 Brm' n ~hrike l..aniu~ n1~icUil\ Tujup Tanah 

140 Tiger ~hriJ...t· f.tliii!H tiwitJU.S Tiljup Rirnau 

STURNIDAE 
141 Ph1hpplllc GlosS'! St.trling Apium~ Jmnayemi' Pc·•ling Mata ~lcrah 
142 Common ~lyna ,\l'ridothrm tmlis Tiong Gemb;~la Kca h.m 

143 Junglt· Mp1a ,\mdothiTf\ JuiCI/\ Tiong Hutan 
144 Hill ~I na Gracuifl rthgitlla Tion~ ~tas 

NECT A.RINIIDAE 
145 Plain Sunbird ,'\ntlmfllrs 1implcx Kelicap Kdabu 
116 Purplt'-n.tped Sunhird I ~\/JfJf!Ttrmma h)fl()gm mmzcu m Kelicap Rimba 
147 Little Spidcrhuntea Amrh11uthncl lmti!'HIIflfl Kclicap Jan tong 
148 l.ong·hilled Spidc:rhuntt't 1\rru lmotlwra ml!U\ltz Kl'lkap Jan tong P.n oh 

P,mj.mg 
149 \i.·Jiuw-caa ed Spidc:rhuntt·r Jlwdwothna chT\\Uf!e'' 1 Kc·licap Janton~ Tc•ling.t 

Kuning 
150 Spectacll-d Spiderhunter AradmoJhn'a jlmnga<t"' Kelit'ap .Jantong Besar 
l!'ll Crt>)-brcasted Spidcrhuntcr t\mcht~olhna affinu Kclicap Jantong Bukit 
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\lOHAMED ZAKARJA and ABDLL RAHIM 

DICAEDAE 
152 
153 
154 
155 

Yellow-breasted Flowcrpcckcr 
Crim<.on-brcastcd Flowerpccker 
O range-bellied Flowerpecker 
Plain Flowcrpecker 

PLOCEIDAE 
156 Eurasian Trt:e..Sparrow 
157 Ba\'3 Wea\'CJ 
158 White-bellied ~fw1ia 
159 ChcsUllll Munia 
160 \ \'bite-headed Munia 

Pri(;nochillts maculatus 
Pri0t1orhillts percu 5SUS 

Dtrarum trigrmo.sttg?rUl 
Dtuuum conrolor 

POJ..ser m0t1la mts 
Pwc~us philtppm Its 
Lonchura ktuoga.stra 
l .onchura malarca 
umchura maja 

Sepah Puteri Raja 
Sepah Puteri Pelangi 
Sepah Puteri Bukit 
Sepah Pmeri Bongsu 

Ciak Urasia 
Ciak Tempua 
Pipit Padi 
Pipil Rawa 
Pipit Uban 
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Abundance of Primates in Ayer Hitam Forest, Puchong, Selangor 

MOHAMED ZAKARL\ and RAHMAT TOPA..'\11 

Faro.ft) of Forestr) 
Umvrnlf~ Putra Alalll)'tia 

43400 UP\1 <ierdang. Srlmfgor Dnrul Elnan, Maln_)Wl 

'Jabattm Perlittdtmgan Hidupan Liar Dan Taman \'rgnra 
(PER.Hilff,il\) 

Km 10. }alan Cl1erru 
.50664 Kuala Lumpur, Mala_v1in 

Keywords: Primates, species density, group density, species composition, Distance Sampling, primary 
forest, logged forest, illegal hunting 

ABSTRAK 

Sntu kajimr lmtang biu.mgar1 dan talmran primal t~lnh dijnlanJcnn di flutm1 Simpan Ay.,- Hi/am, Putlum~. 
vlangur (JISAII). Ob]tktif utmnlJ kajia11 ini ialnll1mtuJc tnmtliti komposi1i ,,,c~i·, dnu dtmiti primal di dalam 
kaUJaJtm hulan lmrbut. Sfjtnu/11h srmbilan gamar1 tmml'k vlall dibina dan di ~t>fmnjang kajitm 1etiaj1 f.{flrl\fln 
drlalw ltbtmJak nnpat kali. IV~rlumlllmn.va srpanjang 3-1,080 ml'tn tdall dilalui. Dn11iti Jn"imat tlitn1/ukan 
mtlalm program Dl~TANQ I' 2.2. Krpulusan mnwnjukktm balwwn hm1_va ftma ljJeSi~r pri11wt dtJri/Jilda 
tl!fJuluh kl'ltlunllwnn_ya )DIIg berado di 'innrnanjtwg Maln)'sin telah din·kodkan. -VIrsUI )filii( lflah dir,.kflflkmr 
inlnh Pr~bytis mrlttlDjJho.s ( /.(J/ong ()-ntka), P. nb.\tura (/Afung Cn1p:kong). f~VMiflln /.(lr (Ungkn Ttmgan 
Puti/1), Ma((lm nmteJirina (Bm.tk) mul '1.fasric:ulari) (lvm) tlmgrm dm~iti ma1i11g-ma.\ing 0.21, 0.09. O.OS, 
0.07 and 0.04 i11dit•idu /11'1' hektnr. Sni::. kumfrulnn trrbrsar dipnmnktm oll'lr P. mrlaloj1ho.\ (4.0 intlividu/ 
humpulan) dan diikuti oleh M. fasnmlaru (2.6 irtdividu/kumfrulan), P. obsnua (2.5 individu/ktlmfmlrm). 
H . far (2.3 imiivitlu/kumpulan) dan M 111'1111'\lrina ( 1.6 imlitTidu/kumjmllm) /Jnuiti kumjmlan baf{i 
h('l'/umhan primal ialah 0.19 kumjmlan/ha. Dn1..1iti dan .v1i::. kumpultm f'rimllt tli 1/\A.I/ adnlah ditmggap 
rmdah brrl.xmding tlmgnn knwa.mn lain t/1 Snnnumjrwg MalnJsin. AktitTili f1emlmnum hamm dan fH'mlmnuw 
btT/Rbilum olth Orang A1/i da11 sah lmla11 )'tmg srmflkin ktril mungkin lllrtl)Umban~ ktprtda drmiti primal ymg 
rnufah. 

ABSTRACf 

A ~lud) on 1111' alnmdnnu 011(/ di.1trilmtion oftmmate~ ftl(l.l c011ducttti m i\)'1"1 lliUIItl Foti'lt /(r.ll'7l'l', Pudum[!. 
Sr/angor (AHFR). 1111' mai11 ofd•·rtitlf. tift/u.s ~truly lllll.S 111 I:Xfl1111Tii: the spmrl ramp01ithm a11d tlnMily ofJIIimal~l 
in lh,. 11rea. A tlltul of 11int' lmtlM'Cl Jilu' rllt'rl' 1'.\lllhfillltd m1d ttlll! {ml' wai tmlknl Jour Iuiie~ dwitl[! JJcl'; 111/tl) 
pPrilXl. Thl' total lmgtll of tranwt walkhl WfJ.S J-1,080 mPtm. '/Jv dnuil) WtL~ wlnllnltrf u~111g D/.'{l".lN(]~ 
program I' 2. 2. 111P m,u/J 1htJU'i'tl tllntonl) fivi! '/Jf'tll'l of fJntTUlfl'l from a total of /I'll ~fltW'l fmsmt ''' Pnwnulm 
A>/alll)·sia uJml remrdPd. Tllr sjxcitJ ll!amll'li W('rf fu,bJiii 1111'/alopllo.\ (&)1(/l'tl..Vaf Monkf)). P. olN1ll11 (Owk)'­
ll'aj /llo11kry). HJwbatrs lm (l\11ile-lumdrtl Gibbon). Mamm ntml'lfmw (Ptg·tfJIII'fi .\lnmque) mul At. jmrirulari1 
(Lmrg-tmltd Mamqu,.) with tllr dnaitil';l of 0.21, 0.09. 0.08, 0.07 and 0.0·1 nufitndunlf jJf'l hrrtmr, rt'I{H'ttlllt'/;'. 

'11u·lmgpJI gm11p ~iu uvu dmuuutmtl'd b)· P. mrltt!llpllol (4.0 imlitliduals/gumjJ) jolluulf'flb) },f. ja..IClf"IJiim.s (2.6 
indiv1duals/gmuj1), P. o/11n.aa (2.5 imlit•itluall/gnmp), Jl. lm (2.] intlwidunl,f~ouJI) mul M . nnllt\llliUI ( 1.6 
indit•ldunls/grrmjl). 1111'. group drnsity of all priuUllr.~ tt'fl! 0.19 f!:mup.1/h(l. Tl«! dnNty aTUI group ~t:e of jfrimall'5 

in .11 lFR art rdtllit•t'{\ low,..,. r01npmrd ltl othl'r mm1 ;, Prnm m/111 Mllll1JIIfl. lll~'gnf hrmtin.~ rmtl m•n lumtm;; 
nctit•illll by thr Onmp , \sb amlthl' 1hrinking fml'\1 riu. ?llllJ wntnbutr to tlu~ luu• tlnwiJ nfJmmatn m .\IIFR. 



\lOll \\ll!.D 7, \KARlt\ and R.\IIMAf I Of' \:\1 

INTRODUCTION 

\'t•nt hratc compo ttion in u opkal rain fore~t i'> 
complt·x nod dtH•r,,~ ( Harmelin-Vivien and 
Bourlit rc 19 }) , Some "'fX:dt•, .11c hi~hl\ ,pt·ciali'led 
to a particulat micwhahitat or microdinlatc and 
-.omt• ar ,~ not so omiotb. A.n) di,lln bance to the 
mkroh:thit.'lb .md mit J(lf. limarc., ,,;u ~crcly affect 
tht• ~~cialist•d 'JX'til'' (John' 1992, Z.tkiui.a and 
:-\orclin ~~~h<). HO\\(~\Cr , the dc.:~fl'l' of re,.,ponse. 
of witcbr.ttt-s to tht• di,turbatKc: \"arie., and it b 
clitlit ult to .t,sc·~' tlw '·"tor' inducing the rcspon:.e.. 
( \t had .mel /'.al:ui,t 1999. Z.tk<tria t•l nl. 1999). 
Ptl'' iott' \tUtlic' h.tw 'hmm that l;ugc disturbance .. 
r.\ll C:tlN' cl lt'Chl< tion in lllllllhct. rather than a 
ddt·tiun in 'f>t'< it'' (G.m1.1r '' (l/. 19<)9, Nordin and 
Zal-:::uia 19n?, Plmm 1979). 

Di,tm h.mn· tu tlw natural forest has affected 
ignifit:ant1) to the popul.nicm of primates. For 

c·x.unplt·, tlw M. Ja.,rimlmi\ 'howcd a "ignificant 
popul.ttion itH H'il'<' in cli,tur bed fore'l (Ibrahim 
1993) ancl m.tn\ othet pecic., 'hm' a 'ignificant 
pnpu lation dt•crt•,t.;e alter ,,.,ere habitat 
disturhan«'s (John' 1992). 'I he decline in 
population ol \ctriou primate 'J>CCit.-s. h<l' general}\ 
altered the t!< ologkal balan< c or thc biological 
tommunit\ in Malay~ia {M.u h n a/. 1981). 

It is H'commt•nded that \\'Jidlife management 
\\ithin A\cr Hi tam For t''t Rt''o(,'f\t' (AHFR) mu t 
be based upon infm mation obtained on \\ildJife 
specie' c·ompo,itmn and abundance. 
Unfm tunatel\, there t' no det.uled infonnation 
on pt im.ueo; that cornpt''t-d one of the major 
components of wilcllift• runununit}. Information 
on pt im.llt' j, H'f\ cr uci;ll bccauo;e tht.] have 
h\:en u·cogni,t•d ;,, inclicator ~pedes that may 
1 clkn the ronditiun nf the fme~t a~ wildlife 
h.thitah (Johns 19H2). Fmthc.·rmorc, infmmation 
on \\ilcllilt• popul.uion i' ncu·"ary in order to 
he able to unclt•t t.tkt~ ~unci m.magc.•mt•m ,1nion. 

I hi 'tmh ,,jJI pto\idt· clc·tailcd iurormation 
on the composition cllld clc•n,it\' of primate' in 
AHFR. h is hoped that tilt' knowlt·dge obtained 
can be Uo;t•clm formul.ning \\ilctlife managc.·ment 
.. u~uegic.' in the' area. 

STUDY ARf:A AND METHODOLOGY 

The tud) was conducted in A\cr Hitam Fore't 
Rc;;ef\e, l'uchong, Sclangm Darul Eh..an. The 
area r IO<-:atcd at about 3 00.00'1'\ to 3 02.20'~ 
and 101°37.90'E to l01°40.00'E, approximate! 
20 ktlometcr soutlt\\C t of Kuala Lumpur. The! 
fore 1 i~ about 1.248 hectare~ in size and \\cls 

sclccU\t!l) logged ahout 20 car ago. 

The '>tud wa'> \tancd 10 Septe mber and 
compll'led in Dt:•cembcr 1998 The Distance 
~ampling Method ( Buc kland t1 al. 1993, 
Bumham and Ande~m 1981) for line transects 
(Bumham '-l t1/. 19 I ) \,,h cho,en for thi tUd) . 
·nw line tr.m,cct i-. suit,tblc for large rain forest 
area 'uch a ... All FR. II nm be miti~cd to compare 
the dcn.,it} of diffcrt•nt ... pccit• of primates. 

:-\inc trmN:<llinc·-t v.ctc e-.t.abJi,ht·d in AHFR 
to rcprt•-.cnt tht• \\ holt• aa•a of the forest. Plastic 
tag' ''ere plat cd at t'\ <'f) I\WiltY meter inteJV.Us to 
cnablt' us to rn<u k tlw animals location. The 
length of t'ach u tlfl'>t'Ct lint· \"aried from 640 to 
I,~WO mctt•ro; actording to the.• topography 
condition The l'tUt,t'}~ weit: conducted between 
0715 and 0730 hom .... Sinte.· primatt•s are inactive 
at about mtdda). till' stu>t:')' wt•re designed to be 
complt•ted h> 1200 hour~ (1\far-.h 1981). Each 
line ,,~~.., o;unc)t'd lour tinws with the w·.Uking 
pet>d or 500 mctt'r't pet hour which libted for 

two to four hour.. depending on the length of the 
tran!>t·c;t. Tlw tutal cti,t.mn~ walked on Ult.' tranl>t'Cl't 

·wa' 3·1,0 0 mctt·r . In orckr to reduce biali on 
primate.'> detc.·ction, tlw -.unc~'i were '"topped when 
the wt~.tthct bet-amc cloudy or when it WclS raining. 

Anal ds of Datn 

The d<'n,it\' of pr i matt'' W'd~ anal) ed u~ing 
DIS I \..\;CE program (Bm:kl.md n aL 1993) b.'l~d 
on the follcming principle: 

\\ 

The dt'n~it\ D -= n I '.HJ g(x) clx 
() 

Wl'lt'rc, n .. no. of indi\'idu.tlo; 
1. = Total length of U-att\ect 

~(x) = ptobability or detection of 
primate at line 

w = p .. ·qwndicular di~tance 

RESULTS 

.Sjwit\ Cmnjlfl\itinn 

A total ol fi,c primatt.· spc:cic•, v.erc ob,t•ned in 
AHI•R. Tht• ~pt•dt•, wc1c Prr.\h)til m~lalophos 

(Bandt•d-leaf Monkc ), P. obsmra (Du'k)"lt-af 
Monkc\ ), ll)iob<lU:S lar (Whit('-handect Gibbon), 
Marnca Ja1dculnriJ (Lcmg-uuled Macaque) and 
\1. netlU{fnna ( l~ig-tailcd ~lac aquc). 

Jlbumlancr. 

Altogether 101 ohsen-ation of primate<; \\ere 
1 ccorclcrl dw ing the Ute!} p<~tiod. total of 40 
ob,cnmions \\Crt' obtained fur P. m~lalopll01 , 25 
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for fl. tar, 15 for P. obuura, 13 for M. fn.frintlari~ 

and 8 for M. nemt~lnna (Table 1). The '>pecies P. 
ml'l.alophn~ showed the highest v-aluel> for the 
density of individuals (0.21 animals/ hectare) and 
groups (0.05 groups/ hectare). TheM. filsrin~laris 
indicated the lowe~t density of individuals cUld 
groups (0.0-l and 0.03 per hectare, respecuvely). 
The density of 11. ltrr was 0.08 indhiduals per 
hectare and 0.03 groups per hectare:, P. obmtro 
was 0.09 indh·iduals/ hcctare and 0.04 groups/ 
hectare and M. nnnestrina was 0.07 individuals. ' 
hectare and 0.04 groups/ hectarc: (Table 2). 

The average group si1e of primate~ (average 
number of individuals/ group) was 2.7 animals. 
Among the species P 11u•lalophos showed the 
largest group ize (4.0 individuals/ group), 
followed b) M. ftzsricularis (2.6 individuals/ 
group), P. obsrum (2.5 individuals/ group), H. 
lbr (2.3 individuals/ group) and \I. Tle/Tl'.\lri11a 
(1.6 individuals/ group). 

DISCUSSION 

Sptni'S C.ompo.ution 

There were only 5 species of primates from a 
total of ten present in Penin'iula1 Malaysia were 
recorded by Dist.ance Sampling method in Aye• 

I litam Forest Resen.:e. The <;pedes that were not 
obsen.·ed were \1. arrtmdl'! (Swmped·tailed 
Macaque). II. f)IUfarl)lus (';iamang). 1-/. ttj!i/11 
(Black-handed Gibbon). P rri.1/nl11 (Sil\'cred-leaf 
~lonkey) and .\)·rtiubus N1tlc1111g (510\\ loris). Out 
of lhe'e five, '\. rouc:nug is known to occur in the 
area since it ha.' been trapped many times 
previously. Sundai (1996) reponed that this 
species wa~ trapped in a small mammal trap <lnd 
wa'> releru-ed back to the forest. Funlwrmore. 
this speciel> was a nocturnal anim:tl and the 
chance to ob~el'\ie this ~pecies during the study 
was verv low. 

Other 'Pecic' "e1 e knm\ n to occur unl~ at 
sp<'cifir habitaL<, and locations in Pcnimular 
(Khan 1992, Chh·ers 1971. Lckagul 1974, 
Medway 1969). For example, 1hc H. \'111drutylrH b 
more restricted co the main range of the penin· 
sular, from the northern pan~ to the north of 

clangor. Moreon•r, the H. 11gili1 ll".ts rec;tricted 
betM~cn the forec;t of Per-ak and ~tuda riwrs. On 
the other hand, P m.1iala wa:. ohst·n.cd only at 
coa,tal area espcdalh at the West Coast ur Pe­
ninsular Mala~,ia. Tht'refore, AHFR docs wn· 
tain all ~pede!! of primal~ that were •mppo~t·cl 
lo occm within theh normal r.mge. 

fABLE 1 
:-.lumber of observation$ of primate~ in A~cr IIilam Fore,t Re..ervc 

~o. <ipecie~ 1\;o of times Total no. of :-.io. of timt'' 1 ot.tl no. ol 
ob<ocned mdi\idual~ in uh,ent-d in indhiduab 
in group the groups singk• indi,idmtl oh,cnl·d 

I. Prt\llytis 1111'lnlopllos 11 10 0 ·10 
2. Hylobatd lnr 11 25 0 <)• 

-:l 

3. Prr1b)tiJ ob1mm 3 13 '2 15 
4. Mt~(aciJ Jnsrirolnri\ 5 13 0 13 
5. MacaaJ ni'17U'Strinl1 -1 7 1 H 

Total 101 

TABU. 2 
Tlw indi,idual and group dcnsit} of primates 111 A~t·r llitam Fon·'t R<•,crH' 

Den,ilv 
:\o. Spe.;ie' lnclividuah I h:~ Group/ha) 

I. f'rr·1bo;lis m,•[alopllol 0.21 ± OA2 0.05 ± 0.02 
2. ll) lo/1(1/rl lnr 0.0~ ± 0.20 0.0:4 ± 0.03 
3. 1-'rrJb-;lr.s obsro ra O.O'J i 0.56 0.04 ± 0.02 
4. Mar~ca ja1rimlnris O.Q.j ± 0.02 o.o:~ ± 0.01 
5. ,\lnwrn 11rmt,lri1w 0.07 ± 0.60 0.04 ± l).(ll 

Total Demit} 0.49 ± 0.22 0.3-1 ± 0.02 
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fhc dcn,it} of prin1.1tc' at AHf R during the 
stuci YO,l, rclathcl) low cump.nt•d to other studic 
in tlw Pt."ninsular. For cx.unplc, tht· e'timated 
Jm•an group dcnsil) of plimmt·, in tht• primary 
lowland furc~t at Kr.m Game Rcscr\c was 1.35 
g• oup~/ht·< tare (Mar~h 198 I) . I"hat indudt·~ 0.60 
g10up' ilwctarc for P. m~lalof111fls, 0.:\b woup:./ 
I we taH' for P. ob~ntm and O.~ti group., I ht•ctare 
for ll)loba/1'.\ 'PP· compart·d to onh 0.05, 0.04 
and 0.03 (II. wronl)) g!Oup,/ ht·t tciiC tt>,pt.•nhel} 
at AHFR. In the "''llllt' 'tlld\, tlw indi\idual 
densit) (,til ~pccics) "a' 3.91) anirnal-. l hcnare in 
prima1y forc'l and :u i indi\"idu.tl., / hcctMc in 
fi\L .. c;u old logged :u ca, "hile .It AJ IFR \hL~ 

on I 0. 19 mdividual., 1ht.•nan·. l"ht.• .,amc author 
ll'fXnlt.·d that al Sungai Dc•pak in Kc:l.mtan and 
Kow l•nggi • .Johor the dt•n,itv ""' 1.17 .md 3.07 
anim.tl<>/ hec t.'lfc. 

It is \H'Il known that tlw \f. Jrmiculnris was 

the mo~t common peck., in mam dio;turbcd 
areas c~nd 'it'"condaJ)' forc<~b in Peninsular \!ala) ia 
(l.oong 1980, ~tah 19HO). Fm imtancc, the 
dc.·n il) rt.•corded at Kuala Rumpin, P.thang \\<lS 

3.11~1 incli\iduals/ha in prim.tl'} f(m·,t and 1.07 
indi\ldu.tls/ha in logged fcuc\1 (M~u-..,h 1981). 
AnoHhng to Yuop ( 199H) tlw clt·mitY of M. 
fa'tlmlmi, at the (. mpu-. of Unhe• ... ity. Malaya, 
Kual.\ Lumpur ·wa ... 0.6 incti, iduah/ lwnaH' and 
in Kuala Lumpur \\'a' 3.03 incli,iduah l ht•ct.are 
(con~idcring onl) tht• gn·en au·.t at Kuala 
l .umptu). 110\H.'\"t~. at AHl R thnc ''a" onl} 
0.04 individuablht•t late uf ,\1, Jasnn;laril. 

rtw main cau~t· for the lmH·r dcn~iry of 
pr imau•, in AHFR W<ts prnhahh dut• large!~ to 
illq~.d hunting. Tht• lott''t i~ o,ur rounded h\ 
huru,m inhabitant!> .tnd j, nut tenet•<!. It is ab~ 
not tri< tl) monitort'd .1nd pt•oplt• can (•asil} 
t'lltcr 11om Sl'\Cral cntn poirw •. Mort•un•r. there 
i~ .111 Orang ,\_,Jj 'Cillc:ment ctdj,trt'lll to the 
fmt·st rcscn c. According to \f.u 'h (HI I). the 
prim.tte \\ere traditional!\· hunt b mo't of the 
Ot .111g Asli and in AJ IFR the hunting aCLh ity ''-as 
probabh \t:l} high. In adduion, tht• heha,iour 
natun· of \fncara ~pecie~ ''hidt is ntH that \\ild, 
madt• it an ea~ • taq~et lor huntt•r ·. I he' hunt 
primatt·~ a~ their \OUt cc~ of pr ott• in. A f<·""· illc.•gal 
trap~ of '' ildlife wc:rc fountl clu1 ing Lht· -.tudy. 
Actotding to the D\\:~P. mw ChiiH''t' Rt•,taur"ant 
at J'uchong ha' been idt•ntifit•d to 'ell till' wildlife 
meat and it '''b thought that the Or:mg A.Ji\ 
nught act as ib -upplier. llm,C\cr, t.hctc is no 
documented proof to ~hO\\ that dtC) were 

rc~pon,ihle for the dent•a,ing number of 
primatt'' in Au·r llitam Forc .. t Reser\C. 

Tlw l<mcr clcnsiry of pnmatc' in the area 
ma~ ht• al<;o due to the condition of the fore!>t 
ilsclf. Although the re~cr\·c b onl~ 12·1Hha, the 
for<·'>t<'d aat·a wru; odginally ahout tt•n times 
biggt·r. Unfortunate!~, the furc\tl'd a1 ea IS 

shlinking at a \cry rapid rate .mel C\Cntualh 
onl) the allocated rc<;er\ • will n•main int.act 
due to the -.urmunding dc,clopnwnt acti,ities. 
Thu~. it j, t•xpectcd that a 'mall pocket of 
forc't \\ill contain a <;mall numb<'r of primatec;. 
S nee tht''t.' primateo; arc ~cial anun.ll'>, otht•r 
IMtor' 'uch as minimum humc range siLe, 
minimum group size for population 'iabilit) 
and qualit} of habitats may al~o afkc t the 
population 'itc. \1ore detailed ~tucly i' rweded 
to t·xaminc the~e factors. 

CONCLUSIONS 

It j, rc.•cumnlt."nded that am future planning or 
dt'H·Iopmt·nt within AHfR 'hould takt• into 
curl,idt·rdtion the existing wildlilt· population in 
tht• art•a. Tht• fmco;t re:.cnc o;houlct ht• ga.tcttcd 
a~ :t prott•cted area uch a~ \\ildlifc rc,enc: to 
t.'lhlll c tlw wntinued exht.encc of \\ildlife specie~ 
and to prutt.•ct wildiHe habita~ in the area. 

lll<~al hunting of wildlife m Orang A.o.li in the 
aJ"c<t ""~ nne of the main factor~ contributing to 
tht· dnlint' uf \\ildlife population. In ordt·r to 
protc.·t t and cun'e" c the remaining \~ildlift• 
popul.ttinn, tht• relc\"ant ageru it·, (UP~ f. For(':<.lr)' 
Dcpartnlt'nt :md 0\\~Pl 'hould initiate awarene,, 
progr.unmc for the local people nt'arm, ~utd at 
the !>:lint' time prO\ ide altem,tti\l' 'i<lllt n· of mcomc 
to n·dutt' tht•i• clependcnq on ''ildlik <t'i main 
food. 
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ABSTRAK 

Ka]tan awal mmgmaL corak variasi genrtiJr Itt alas 10 sprsu·s pzlll~an (SIIm'l'a pan,ifoba. Sllo"a macmpti"ffl, 
Shorta aruminata, 5horra Ltprosula, llopm lx-ccariana. Dlptrrocarpw crintllH, Lndospmnum malaunlfi.l, 
Artocarpus t!lastzrus, Palaquwm gutta dan Alacaranga giganlm) tlari f/utan Wmpan Aytr Hlfmn ltlrzll 
dl)alanlu.m mmggunaJran kal'dah rMilrofwm gtl kanji. Anallsi.s ke attH 8 rrtttm mmunjukkan Jmtg mmlw 
dikawal olth 9 Jl, 12 loku.s. Tahap pollmorfik dan purata lvlnmtgofiti jangluum bngi sprsuHpf'Si,.s int b.TjlJ!at 
dariptlda 0. 9 kt 1.0 dan danpada 0.454 (.S. /~.ru/a) kl' 0.602 (II. btrcariaua) ma~mg-ma'llnJr. 

ABSTRACT 

A preluninaT) ~tud> of lht txltml and pattem of gntetir t•arialzon of 10 (fleeted 1pmP!> (Shorra Jmroifolta, Sli01t'fl 
mamptera. Shorea arumwrlla, lwrea kprusula, llopra bt·rrarimw, Dzptn'OrarjJ!t!l rrini/tH, Entfosptrmum 
m(l/arrmsis, ArturarjlU\ elasticll.l, Palaqwum gutta and Mamranga gigtmll'a) at Ayer Hiram Ff1rt\l IU!>m•r wa1 
camrd out using thr Jwnumta/ 1tarch gel rlectmpltt,re\i.s. Anal)m of right m:.ym.e\ indicafl'd that they u~r~e cO<ltd 
lry 9 to I 2 Iori. Levels of polrffunplwm and mean of t'X/Jerttd hetttrln)gusitirs of thf'lr sperir!J ranged from 0. 9 
to 1.0 and from 0.-154 (S. lrprosula) to 0.602 (H. ~cranarlfl) resprrtivf(h 

INTRODUcriON 

Tropical fore t is rich in genetic resource,. High 
pecies diversi~ is the most peculiar feature of 

Lropical rainforest. For instance. the diptcrocarp 
are the most dominant canop\ component and 
represent the richness of tropical taxa (A~hton 
1988). The complex communi!) process and 
reproductive process of these diver.;ified specie:. 
are challenged b) recent tropical ecology (Ashton 
1988). Although the genetic studies of tropical 
species arc expectt"d to provide important 
information on the cornmunit}. organisation and 
rcproducti\c ecology. studies on native tree 
species in tropics an• relativelv scarce (Hamrick 
and Loveless, 1986; Loveless I 992 and Kijkar 
1992). 

Effccth:e forest manag<·ment needs a 
thorough understanding of many aspects 
including biology. ecologv and genetics. 
lnlorm,\tion on the genetks of species would be 
u~ful in designing appropriate tree breeding 

programmes. Lewontin ( 1974). Endlc1 (1977) 
and Lovelcso; ( 1992) c;tated that the presence of 
variability within a population is responsible in 
generating and maintaining a population 
~ustainabl). Genetic variation i~ the funclamem ... "ll 
rc.>quiremcnt for the maintenance ancl long term 
stabilit) of foreM cC<>S)stem since the amount 
and patlenl of genetic ,~driation would determine 
the ability of forest tree sp<•cies to adapt to 
V"cirutblc environmcn tal condicions (Bergmann rt 
nl. 1989). In fan. man~ studit•s of genetic 
variation 'lhowed th.at it i!l correlated with life 
history c:haracterhtic~. brct•ding !iY!itcm and 
population dvnamics (l.ovele!ls and Hamrick 
1984). Genetic studies can also help in the 
identification of superior populations. 

Among the man) reliable and practical 
methods used in the study of genetic variation is 
by isoz~me analysis. l!!ozyme markt•rs ha\C ~en 
found to be the cheapest and reliable when 
compared to the traditional morphological 
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markt•rs. Its utilisation enables tll<' c;cparation of 
products of the c;ame gcncc;, regardlec; of 
c:mironmcnt. lndi\iduals rna} bc characterised by 
their genotypes, compo~d ol a )ample of gene, 
compdrison ofindi .. iduals or gr011p!t of individuals 
could be made using ~pccific genetic markers. 

Thu , the objecti\e of thi~ ~tuclv is to assess 
til(' gencuc variauon (intcJ and intr.t specific} of 
10 'elected lowland fore t ~pc•cies at A)er Hitam 
Forest Resen·e. Selangor. 

MATERIALS AND METHODS 

S.nnplc~ of cambial tissue of I 0 selected specie:. 
( Show1 parvtfolia, Short'a marropttra, Shorea 
arumiuata, Shoua lejmJ.wla, llapro l1errariana, 
l hjJII'TCJrmpuJ crinitus, Endo1pmnum nuzlacrensis, 
A rtortzrfJu\ dastiw1, Palaqwum gutta and 
,\lawranga gigantn1) \\Cre collected from 
comp.mment 15, Ayer Hitam Forest Re:.en-e, 
Sclangor. C.oambial ti.,sucs wen• collected from 
30 tn.·e., per ~;pecic!-1 to determine the total 
\"ariatio n of the pecie ... The "<Ullplel> were kept 
in cppcndorf wlx.~ and placed in a cooling box 
during the transportation. Thc'r \\ere then 
fi ltt'rt'd and mixed with extr.iction buffer prior 
to e lectrophoretic n m. 

Tht• buffers u~d in this study were based 
nn the o ne:. recommended by previous studies 
o n .\)wrtn species (DaiS} 1995 and Noridah. 1996). 
The three buffers used \\Crc Histidine (H ). 
1 ithium {L) a nd Morpho lint• Citrate (~iC). 

Elt•ctrnphoresis was do1w on a I 0.5% potato 
h )droly!>Cd starch. Aflc.·r e lecrrophoJesis, the gels 
wt•• t' ~taincd for 8 dilf<·reut c.• u 7~ mes name!) 
E.1trm.\fl (EST). Cl GlymafJhmphalr fiphydrogrma.sl' 
(aGPDJ-1 ), l .wcrtralr cf..t.hydrogr-tuzst' (IDH ), 1\,fa/atf 

drh)•drogroa..., (MDI f ), Pho,lplwgluromulasf (PGM), 
().. Plw~plwglurost D rh)·rlrogrTifiSI' (6 PDGH ), 
Phmplwgluroft isomrm H' (P<; l) and ShiJumatt 
Dt hydrttf(t'TI(J.SI' (SDH). The gene tic interpretatio n 
of tht• enZ)m e w-dS based on th<· phenotypes 
o btained according to the mubilit\ o f the iso~me 
bands. Whe n an e nzvmc rt•H:alt•d mo re than 
one wne of activit\·, the fa..o;tcst m igrating (most 
anodal) was designated ·l" locus I. the next, 2 
and .so on . In addition , the.· most a nodal allele 
was labelled a'i fast (f ), nwdium (M) and the 
least migrated allele a'i 11low (S). Clear banding 
patterns were obtained lo r all 9 loci and the 
results of the electrophoretic phenotype \-ariation 
were analysed for allelic freque ncie s and 
expected heterozygosities. 

RESULTS AND DISCUSSION 

Interpretation of the ennme phenotypes was 
based on paucrns of variabili tv in 1 0 species. 
Direct verification of genetic control of the 
clecu ophorctic patterns of the cJ11}'mes 
examined was not carried out. It was assumed 
based on the consistency of the electrophoretic 
pattc• n'> of the monomorphic and polyrnorphtc 
Cfll\lllCS from each individual o f the species 
ana'!" cd. A total of 9-12 loci were scored fro m 
the ~ight enzyme systems. Almost all o f the loc1 
~orcd M~re pol~morphic except f01 Sdh· l m S. 
aruminata and Pgi·2 for P guttn.. The average 
number of alleles per locus ranged from 2.1 to 
2.9 (Table 1). 

Tlw interspecific genetic variation is 
quantified by measuring the mean hctcroLygosicy, 
tlw percent."lge of polymorphic loci and the 
pe1 ccntage or alleles per locu,. The mean 
ob~ned heterozvgosirie!o (I 10 ) of these species 
ranged 11om 0.383 in S. arumin11tn to 0 .608 in P. 
gull a\\ hile the rn<.'all of expected heteron-goc;ities 
ranged from 0.451 to 0.602. On the other hand, 
level of pol)'morphic loci ranged from 0.9 to LO 
(Table- l) . Values of hetero1vgosi tic~ and 
pohmorphisms were found to be similar ro those 
reported b) Kong (1994) on Slwm1 arwrmwta 
(11

0
- 0.601, P=l.O); Daim (1993) and Daisy ( 1995) 

on S. l'frroJilla (11
0

=0.565, and H
0
- 0A57, P=0.9 

rcspcttivcly) (Table 2). llowcver, thec;e values 
were highe1 than the valuel> given br Hamrick 
and Lovclcc;s (1986). LO\eless and Hamrick 
( 1987), .John ( 1996) and HaJ.andy { 1997) for 
other tropical tree "pecies (Table 2). 

The higher values of heterotygositie~ and 
pol)m vrphism in t.h is study indicated that these 
species have undergone effective competition and 
selectio n within and between species for surviyal 
in ua tural stand. The natural fo rest, whic h 
no r mally portrays he te rogeneous ecological 
condition, would justify them to po,.c;e,., h igh 
gent·tic variabilit\. Thus, the hc terol}gotcs being 
the fi ttc1 gcnOl)'p<.>s would sunive better d ue to 
thest• c·fiect.' ac; being indicated b) the h igher 
\alucs of 11

0 
O\ cr H.. (Fen•t and Bergmann, 

1976) (Tablc I). Hamrick and l ..o,·elc~' (1984) 
also fo und that the gene tic variation of u·ce 
spe<·it'li in natural stand higher almost double 
that of o l.lwr plant species. In additic>n, Ham rid: 
( 1989) and Hamrick eJ aL (1992) also reported 
that long·lived wood} perennial$ would show high 
le\els ()f genetic di\ersity. Hamrick and Godt 
( l9H9) and Hamrick tt aL (199'1) Ylowt.-d that H. 
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TABLE l 
Summary on the Mean Observed Heterozygosity (H

0
), Mean Expertcd 

He terozygozity (H.) and Proportion of Polymorphic Loci. 

I s. .t s. s. Jl. D. E. A. 
paruifolia ~ acu rninaJtt ltfn'osulo ~{((Jrla11Q rri1Jilu.s IM/arr.nuis rl.a.1tiru..r 

(SO) (SO) (SO) (~) (~) (30) (30) (30) --
':- Range 

~ 
H. 0.000 0 .200 0.000 0.000 0.100 0.200 0.000 0.100 

H. 0.800 1.000 0.900 0.800 1.000 0.900 0.900 0.900 
Mean 0.446 0;562 0.383 0.510 0.473 0.467 0.422 0.55R 

~ 
Range 
H~ 0.255 0.255 0.420 0.255 0.445 0.180 0.322 0,460 
H. 0.825 . 0.743 0.990 0.620 0.695 0.906 0.6.';5 0.665 

~ Mean 0.512 0.506 0.582 0.454 0.602 0.471 O.!i36 0.509 

~ 
L 11 12 12 10 II 9 9 12 

p Lo 1.0 0.9 1.0 1.0 1.0 1.0 1.0 
IS 

2.4 2.6 2.!! ~ A 2.7 2.6 2.5 2.9 2.7 

!II NfM : Number in parentheses indicate sample size. 

I K1J : H. - oblen<ed heterozygosity, H. • t"Xpected heterozygosity; 
L - loci acored 
P - proponion of polymorphic loci 
A - avnage number of alleles per locus 

... 
t: 

P. 
gutta 
(30) 

0.300 
1.000 
0.60R 

0.000 
0.&10 
0.482 

12 

0.9 

2.6 

M. 
giga11~a 

(30) 

0.100 
0.800 
0.440 

0.255 
0.7HO 
0.537 

10 

1.0 

2.7 

> 
"0 

~ 
t.... 

?: 
z 
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0 
-< 
0 
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TABLE 2 
C.c.meuc divcr~•ty parameters of tropical tree species a!> compared to gcncuc 

di,ersir. of tt•n specie~ obtai1wd in this study. 

Species Heterozygositv Proportion of Reference~ 

Expened l)ohmorphic 

i\mna aunrulifonntl 
. 1. mmntlifunms 
1\ . (TtH\I((IrfHl 

,t, tT~Jicarfm 
, \ , TllflTI[{'Iltm 

J\rtormpus tlmtmu 
,\zndmtrllla ncal.m 
f)ijllt'TOunfnu mmlru 
E11do\pmt11U11 mnlnrnm1 
Glmndu1 stpwm 
H,..,orn /,-astltnllll 
llupra burarirmn 
fJ c'fli'a otlora Ia 

Lnuanm vhamumnu 
,\fnratrlllgt1 g~gmllta 
Pnlaquwm f{lltlll 
PiiiiiJ !fnt)U 

Ptnornrptu marmrorptu 
Shorrn anmunata 
S. anmrmatn 
S kfmmlla 
\. lrfrmm/a 
S mnrrop1rylla 
.S mnrrofittTa 
S. lrpmsu In 
S. pnmijtJita 
S. parvifoba 
]',dona gramlu 
l'loptml 1pmrl 

Soil'. : n.a • not availahlc. 

0.071 
0.146 
0.086 
O.I·U 
0.200 
0.508 
0.094 
0.471 
0.536 
0.260 
0.307 
0.602 
0.190 
0.271 
0.538 
0.482 
0. 166 
0.246 
0.604 
0.582 
0.565 
0.457 
0.201J 
0.507 
M54 
0.5:~5 

0.512 
0.347 
0.111 

dt•pt>nds on the geogr.tphic range of the -;pecies 
i.e-. sp<>cies \\ith wider distribution range has 
higher H,. The outcrossing nature of most of 
the~ Sp<'cies can further support such resuiL An 
outcrossed sp<>cies ha'i bet•n reported to produce 
a more genetically diverse sample (Moran tl a/. 
1989a), especially when samples were taken from 
indi\iduals originating pos..'libly from only a few 
mother trec!l. This phenomenon would be likely 
to occur for species that experience prevalent a 
sexual reproduction i.e. by apomixis. For instance 
Kaur n aL (1978);(1986) and Somego (1978) 
have pro\idcd some nidence of apomixis of 
some Malaysian dipterocarps. Thu!l detailed 
reproductive biology and cytological !ltudies 
should be incorporated to clarify the observed 
genetic status of these sped~. 

Loci (%) 

39.8 
n.a. 
58.7 

n.a. 
67.0 

100.0 
67.5 

100.0 
100.0 
59.9 
87_:; 

100.0 
·10.7 
65.7 

100.0 
91.6 
54.2 
82.3 

100.0 
91.7 
72.2 
93.S 
47.0 

100.0 
100.0 
95.2 

100.0 
79.0 
27.6 

WiclmeS\v-.ui and 'orwad ( 1993) 
Moran rt aL (1989a) 
John ( 1996) 
Moran rt aL (l989a) 
llamidi ( 1990) 
Pre~ent MUd) 
Hazandy ( 1997) 
Present stud) 
Prewnt stud} 
Chamberlrun et al. (1996a) 
de Pai\'3 ct al. (1994) 
Pre..em \tudy 
Wickneswari tl at. ( 1995) 
Chamberl<un rt aL (1996b) 
Presem study 
Present tud)· 
Bo)·lc~ t'l aL (1991 ) 
Lit•ngsiri tl aL (1995) 
Kong ( 1994) 
Present smdy 
Da 1m ( 1993) 
Dai~ ( 1995) 
Kan1ak.i tt al. (1996) 
Prt·rsen l ~tudy 
Pre..cnt ~tudy 
Kong (199-1) 
Presem stud} 
Kcnadikard and Prat (1995) 
llamrirk and Lo\dc~s (1986) 

CONCLUSION 

Genetic variation among the ~·lected species i 
relatively high i11 terms of polymorphism and 
heterozygosit} values. High levels of genetic 
\ariability for all pecie5 are strongly associated 
\\ith the life history. reproducti\'C biology and 
their capability fo1 adaptation. The average 
genetic variation of the a\'ailable species \\ith H< 
of 0.454 to 0.602 is high and sufficient to :.upport 
a seit'ctive breeding programnu.·. However, 
further verification of genetic control of enzyme 
loci a.'i....ayed is required. In addition, evaluation 
of these parameters should be conducted on 
similar species from different compartments to 
asseM for the intraspecific variation before anv 
sampling and breeding strategies could be 
outlined. In addition, gro~th perfonnances of 
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these 'pecies hould also be evaluated so as to 
capture ma.ximum genetic gain for tht· purpose 
of brt•cding and conservation. 
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An Estimate of Forest Biomass in Ayer Hitam Forest Reserve 
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ABSTRAK 

Drmpada invl'Titon ytmg rlijaltmktltl dt //ulan , \yi'Y Hitam (AJO·'R). mi11 tlbll IN"r]ulttt dan 20.6 kr 26.0 rm 
171(ltl0knla ~luasan jm11gkal IH?]Ufllt duri 9. 16 k,. 21.57 ,,2 /lw. Mcldifikult jJl'T'mm(l(tll rrgresi biojimn 
dtgrmalrnn mlluk mnwuggmium bwpsim. Kt'f)(lr/atan biojisnn utltuk pokok dbll 10 rm tln11 kr ala' dt .1rmun 
kompmtmmt di A!IFH. bnju/111 d11ri 83.69 ~ 232.39 t/ha. jttmlall buywm tli 1248 luz AHT·R )'tmg 
dtanggnrlum llrialah 223,568 I. \'anmi dalmn kl'pmlatan biop.um antam kompartmt?lt mrmniJukktmJ>mngkllt 
pnnullhau )'11111{ bniN"Ul atnu Jmda pmngkat ~a,amn .wmg IH?'lH'Ul. Maklumnl biaji1im IKifl'll digrmnktm untuk 
mt'nmtggarkan pttm11uti'Y )0111( lni11 st'fm1i kaudungan karbon da11 kmul1mgan tnwgfl. Ktmdungrm karlJUn 
ynng dian/{/(11rkan llriolall 111,784 I mnnnkalo knnd1mgan tmagn tlimzggrnknn atlnlnll 3. 74 ~ 1012 JY. 
Pmgumpulan k1mdunga11 karbon tahunan bnjulnt dari 0.30 "' 0.50 t/hn/v mmtaknla tnwga )Ong 

dilwsillum bttjulat timi 1.00 x 107 k~ 1.67 x 107 lif/halyr. Jfutan juga tl'!rttuti~kml pnmum )an~ jJn~ting 
dalmn lntamn kmlxm dan pmgduaran tmagn. Bihjisim adalah balum otgrmik _wmg tllhmilknn o/Ph pok<Jk dan 
ia adaloh Jltmra krptUlo /Jn~gtlunmn lwlan _--.aug lnin. 

ABSTRACT 

From an invmtary rondurthllll ,-\)rr Hi tam Fomt (AHFRJ. till! averfl{r! dbh ranf{t'fl from 20.6 to 26.0 em whilr 
tlu· basal arrn mngtd fiom 9.16 to 21.57 m2/luz. ,\-Jodijied biomass rt'fft'(fion l'qtuJiion wtu rwd in /hi! biomau 
t}timation. Thl' bwmnu dnuity for trn1 of 10 em dbh arul ahot~e in all tlu: rompartmml\ 111 ;\/lFR mngrd from 
83.69 to 232.39 t/hn fltP total bwma.~s rn thl' 1248 ha of AHFR u t\ltmnttd at 223,568 I. rariations 111 

biomas.r dm\it) among llll' rompartmmll indrcat~ the diffmmt stagrs ofruovny 11r difjl'll'lrl \Loges of wrreuion. 
Btoma.u tnfonnntion TiltH u\rd to r.:.tzmaft otlzer parami!Jn's such as carbon mntml ami nrrrgy rontmt. The 
tllimntl'd radKIJI rott/1'111 1.1 1 I 1, 78.J t wlulr the t1li!Tg} ron tent is 3. 74 x J()l2 h). Tlu t·ltimntl'fi mmual carbon 
accumulntw·n mngr.s from 0.30 to 0.50 t/lm/yr while tile energy fixed rangt>s from 1.00 x 107 to 1.67 x 107 kfl 
lw/yr. Farl'sl nlro pla)\f m1 unport<ml mlr m carbon cycle and "'lniD' Jmxlurtion. Bioma.u H llu~ urgmzic malll'T' 
fixrd b)· thl' tmo n11d i1 tlu• \U11rr1• of all other productivll)' of the fou.rl. 

INTRODUCTION 
Tree biomao;.o; is defined as the total amount of 
li\ing organic mancr in trees and is expressed as 
oven-dry biomass per unit area (usually in 
tonncs/ hectan•) (Brown 1997). The tt·rm has 
been widely uM:"d a' a unit of )icld since the 
1970s a .. it is a more useful mca.~ure than volume 
a.\ it allowo; comparisons ro be made between 
different trees a.~ well a.'l among different tree 
components. 

The uses of bioma<;.~ information arc to (i) 
quantitatively dt"Kribc ecosysrems and indicate 

the bioma~o; resources a\·ailable (Young and 
Tryon 1978; Brown 1997), (ii) quantify amoum 
of nmrientS in the ecowstt•m and hence elucidatt• 
nutrient cycling (long and Turner 1974; Colley 
1975; Baker d aL 1984; Lim 1988), (iii) determine 
energy fixation in forest ecosystems (Satoo 1968), 
(i,•) pro\ide estimate of the carbon content in 
foresr (Brown and Lugo 1984: Brown rl aL 1989; 
Brown 1997), (~) quantify increment in forest 
yield, gTOwth or productivity (Burkhan and Strub 
1973) and (vi) assess changes in forest structure 
(Brown 1997). 
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By u<.ing infomtation on bioma<~s, rontent 
of carbon, ent''b'Y and nutrient rould be 
estimatt•d rapid!). With this information, 
dt•trimental effc:cl!. of harYesting can be assco;;o;ed 
and compl•nsatorv programmes for nutrient 
r eplacemcnt through fenilitation can be 
considert:d. This is also important for t:\'almuion 
and impro\'emeut of sire and the'e form the 
bas('~ for sotmd forest management (Lim 1993). 

Forest can be a carbon source and .:;ink. 
Titerefore. the management of the fore'lts can 
affect llw global carbon cycle and climate change. 
In a revie\,. by Brown (1997), approximately fifl) 
percent of the biomass is carbon. Titis repre Cllt$ 

the potential amount of carbon that can be 
added to the atmo-;phere as C02 when the 
forest is cleared (Brown 1997). Tipper (1998) 
estimated that deforestation contributes about 
1.8 Gigatonne Carbon (Gt C) pt.'r )Car. Howe\er, 
f()rCSL'I can al'!O remove C02 from the atmosphere 
through photor;ynthesis. It is estimated that 
bt:tween 1.1 and 1.8 Gt C per year can be 
!lequestered in 50 years (Makundi rt nl. 1998). 

There are efforts to reduce fossil fuel use to 
more friendly energr sources ~llch as solar, wind, 
hydropower and biomass. Biomass energ} is 
considered low tech and suitable. Tree biomass 
can also lw an en<'rgy source to substitme the 
use ofC02-emilling fossil fuel. Rt·ncwahlr grown 
biomass is a carbon-neuu al fuel with a low 
sulphur content and can be con\'ertcd to 
electricicy, heat, liquid and gaseous fuel. Plant 
biumass energy can contribute up to 45 million 
tonnes oil equivalent (Mtoe) per year. This 
rent:wable carbon-neutral biomas.'i energy could 
reduce C02 emission by 50 million tonnes (Mt) 
of carbon per year (Hall 1998). 

This paper will highlight tht• total abo\C 
ground biomass estimates using a modified 
biomass equation. Comparisons of total bioma.'ls 
estimates between comparunenu are made. In 
addition. estimates of total carbon and ene11n 
content are also presented. 

MATERIALS AND METIIODS 

Summarized inventory data of the area were 
used with a modified equation to estimate the 
total biomass in all the compartments. All trees 
data of 10 em dbh and above were used in the 
calculation. 

Many biomass estimates are ba!ed on the 
Kato's II aL (1978) equations (e.g. Soepadmo 
1987; Philip 1999). However, these equations 

are diflicuh LO use as they imolve sequential 
cslima£es using a number of equations. The 
diffe rent equaLiOn\ used are shown below. 

,\tnn wnght-DB/-J 17/(rnfion 

The swm biomass (W 5) is related to llte product 
of the square of Dbh and tree height. The 
regression equation is: 

where: 
Ws = Stem biomas (kg) 
Dbh = Diameter breast height (dm) 
H "' Height (elm) 

Brmuh wright.fJBH regression 

The branch biomass is estimated from the 
equation 

where: 
W13 "" Branch biomass (kg} 

u<if tvright-Stnn 'Wf'lglll allom~Jry 

The leaf biomass i rdated to the ~tern weight b 
the following equation 

where: 
WL "" Leaf biomass (kg) 
\\'s = Stem biomass (kg) 

E.stimnlwn of tr" biomnsi 

Given the value of Dbh of a tr~e. it is possible to 
estimate the total biomass (WT). This is done by 
the summation of stem biomass (Ws>, branch 
biomass (\\'8 ) and leaf biomass (WL) estimated 
from the above equation!>. 

W r = \\'s + We + W~_ 

where: 
WT = Total biomao;s (kg) 
W5 = Stem biomass (kg) 
W8 =Branch biomass (kg) 
W L = Leaf biomas.~ (kg) 

Many other studies use a simple allometric 
equation of llte form Y-= a(Dbh)b (Satoo and 
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~fad!J" ick 1 9R2). Estimates from tht• Kato rt a/. 
(1978) equation:. above \\ere u.,ed to dc,clop a 
regrc<;sion of the fonn Y = a (Dhh)h. Estimates 
fiom 1\mrln mangiwn ~tands (AM86. A\f88) (Lim 
1986, 1988) and modified Kato 1'/ a/. ( 1978} 
were in cot pm a ted to derive the modified 
equation. The derived bioma ~ equation • ., y., 
0 0921 (Dbh) ~!-'>K99. The list of the equation~ are 
as hown in I'able l. 

TABLE 1 
Summan of the.· biomas.' cquatiun~ 

Source 

Modified Kaw t'l al. ( 1978) 

Lim (1986) 

Lim (1988) 

Mod•lied 

Equ.aaiom 

Y = 0.~54 I (Dbh)2·:if>il·l 

Y- 0.08·1:l*(Dhh)2 ~•:!0l 

y- 0.03RO (Dbh)~ K!I!!O 

\=- O.H921•(Dhh)2~~'J 

\'otr. .\lodific<l Kato tt aL ( 1978) equation denote''" 
\lodified Kato 
Um ( 1986) equation is dt•nott•d a'i ,\.\fM6 
lJm ( 19H8) equation is denoted a .-\.\1&\ 
Mod•lil'd i~ denoted :b deri\ed l'qt~<~tion frum 
,\\186, ,\.\188 and Modified Kato 

where: 
Y "' Biomass (kg) 
Dbh = DiamcLCr breasl height (em) 

35000 

30000 

25000 
bO 
~20000 
~ 
.§ 15000 
CD 

10000 

5000 

0 
0 20 40 60 

Dbh (em) 

L\BLE 2 
The ~umatcd tot,,J h•uma_.._., of diffcrt•nt diamcu•r 

«iL.e b) tmng l'CJll:llJOil'- b' Lim (19, 6,1988) ( \\1XIi, 
A.\188), Modified Knto rt al. (1978) (\tod.ifit·d l{;un) 

,md modifit-d t·qt~<tllon (Modifit-d) 

Dbh AM!I6 ,\MRS Modilied Mcxhfit•d 
halO 

10 27.9 25.K 59.1 3:>.14 
20 160.2 IH:l.!J 306.8 !Z If>. 7 

30 H:ll ;,7!1.7 801.1) til ll. I 

·10 919.1 1309.3 15!H.l\ 1:.!9~!) 

50 1612.8 21ti3.1 2687.6 2314.3 

60 2553.1 4127.9 4139.0 :m 1.11 

70 3765.6 63RU 5962.t! s:;~t.o 

80 5272 () 9322.9 8180.8 7817.ti 

90 7093.9 I :-\0 l.J.l lf)813.0 lOtiOtl.O 

100 9251.2 1753H.8 13877.7 13933 'I 

110 I 1762.~ 22973.3 17392.1 17HJ l.t} 

The estinl.ltt.>d l<ltal biomass b\ uo,ing 
equation" dt'' clopt.>d bv Lim ( 19H6; I !18~), 
modified K.ato 1'1 (1/. ( 1978) and tht.> modilit•d 
equation :u t' as sho\\'ll in Table 2. The t•stim.ut•d 
biomass dcn-.it} \J,\htc.., were used to cstim.llt' 
carbon and t·ncrgv contt.>nt by using C<.lnvca sion 
factor. Tlw lim·-; ol lhe di£ferenl ~quatinns .ll"l' 

~hown in /•ig. I. 

/ AM88 

Modified 

Modified Kato 

.__AM86 

Ogawa eta/. 

80 100 120 

ft.g. 1. Bumuw r-tgrt'S-11011 tqUat1om ~lofNd by Ogawa t>l aL ( 196,). Modifinl Kato tt aL ( 19i8), l.lm (1986, 1988) 
and modifitallora ora ~MY tquatwm 
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'1118-........_naae ._ tto ro • rrea/ 
... - ..... -- ...... fram 9.16 fD 21.57 
~ 1'lie I l ¥ dbb ....... 6aD 20.6 to 
.. aa criWe S). TDe ......... of trea in 
,, - .. m..• IDOil.,....IWtilll drop 
....., ........ iDa! II of-dillies (Table f). 

- ...... il lbe 8IDCMil of Oipnic 
_._,.. 1dill~ltpnwidesa 
...-~ a 1., 1111 bet sea diliaeat area 
'be IU' s • Mrm• ....., far tnl:l 10 em 
.......... ~ .... 1 (Cl) il21.57 
............ Ct/ila), ~ 2 (C2) is 
...... Qa 1 -12 (Cl2) ia 171.39 t1ba. 
O. ... •riDNDt IS (CIS) il 149.67 t/ha, 
Or , ·: ml ... I!U9t/baaadCoiDJI6atweot 
·-it liUI tlba (Til* 5). 

,.._ MoaN deDii" ftlues ef each 
. I II •• -·-NIMed liD .... COinlllpOIUiiag 
---- f d I of dae 10SIIl bionW' of 

each compartment. Thus, die eltimated tolal 
biomalt for tbia 1248 ha of Ayer Hitam Forest 
(AHfR) ia 225.568 t (Table S). 

Mott of the biomau deoaity in each 
compartment ia contributed by the non­
dipteloc:arpl ipCCia which ranpl &om 51.02 to 
82.56 s of ahe tolal ....... demity (Table 5). 

There are varialionl in v.aluea of biomaa 
demity UIIODI the compert~DCD~~. ~ lowest 
Will obcained in Compartment 2 with bioiiWI 
denlity of 85.69 t/ha. Pioneer apecies such aa 
........... epp.. ....... IPP· and E,..,..,._• 
.. ,. , .... frca cbe family Eupborbiaceae are 
praent in blth deality (13.5 ~) in this 
COIDp811111eDL The lowell IMI"'8f: dbb (20.6 
em) and t..l area (9.16 m1/ha) were recorded 
in tbla companment. ThJa indic:atel Jhat the 
fOI"elt ltand il in ... early lbiF ofiUCCellion. 

'l'he highest biomall denlity wu oblained in 
Compartment 14 with 23U8 t/ba. Hip denlitiea 
of primary apecia IUCh • ..._ .pp., H.,_ 
spp., ~,., app., SJz.Mi•• app. and P..,... IPP· are found. The ~ea of 
Dipteroc:arpKea (51.7 S), u,......_ (J1.7 'I) 
and Sapotaceae (10.5 'I) ........... ~.The 
•••¥ dbb il 25.8 em and the '-1 area ia 
10.89 m1/ha. This IUIIeatl that the computmeDt 
bu recovered quite well from prmoua 
cliaaurtJanc:a 

Other compartments are .._ atatea 
bueawedlllte beoreea IMie lWO C1081F8illbell ... 
AHm ._ a clheaatt fJ6 - e1 rec:oRit aac1 
dab .._... a ca:-bilkr to recower after 
........... ,... •••• ~~ ••• WileD 
a-.... willa ocher .._ ebe IIDtlll llkm ,a 
....... a•lzill baa daM,..., 11aow a 
ffiFGMble tliue ('l"iMe 6). 
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DBI I (em) 

10.0-19.9 

20.0-29.9 

30.0-39.9 

40.0-49.9 

50.0-59.9 

60.0-69.9 

70.0-79.9 

80.0-89.9 

90.()-99.9 

100.0-119.9 

Biomas.~ 

Density (t/ha) 
Compartment 
Size (ha) 
Total Biomass 
(t/compart· 
mcnt) 

TABLE 5 
Biomass den~ity (t/ha) in different cliamctct clas-; ~tlt's, tot41 bimn<l"-~ 
(l/companment) and !Tee densitv (no./ha) for all the compartments 

CI \.2 Cl2 CL:' CH CL5 

145 131 IH 124 138 20A 
( 12.52 l) ( 10.90 l) (9.58 l) (IUIO t) ( 11.50 t) (15.60 t) 

54 37 48 36 5-1 73 
(20.42 t) (13.99 1) (18.51 t) ( 12.70 t) (21.72 t) (26.62 l) 

50 24 51 ~ 48 48 
(44.99 l) (20.72 l) (45.65 l) (34.29 I) (42.71 l) (43.17 I) 

29 13 19 q-_, 19 28 
(51.40 l) (2~.18 tt (3~.87 t) (45 18 l) (31.76 l) (47.!~4 l) 

11 4 6 11 18 5 
(32.14 l) (10.80 t) (16.08 t) (31.80 t) (47.33 l) (14.3..'\ t) 

10 I 5 2 ·I 1 
(41.87 l) (·1.10 l) (22.05 l) (8.30 t) (16.36 l) (3.72 l) 

4 0 2 I 2 2 
(26.28 t) ( 13.44 t) (6. 10 t) (6.10 I) (11.63 t) (13.73 t) 

0 0 () 0 I 0 
(8.52 l) 

0 0 I 0 2 0 
(12.21 t) (21.96) 

0 0 0 0 I 
(H!.90 t) ( 18.i7 t) 

22<J.ti2 83.69 171.39 1-19.67 232.39 183.28 
126 156 220 195 279 272 

28.932.12 13.055.64 37.705.80 29. 185.65 64.836.8 1 49.852. 16 

TABLE 6 
C'.omparisons of total bioma.'\5 (t/ ha) in different stu dv sites 

Total An-r.tgc 

14~.3 

( 11.90 t) 
50.3 

( 18.99 t) 
43.2 

(38.59 l) 
•)<) • --.:> 

(38.79 l) 
9.2 

{25.41 t) 

3.8 
( 16.07 t) 

1.8 
(11.86 l) 

0.2 
( 1.42 t) 

0.5 
(5.69 t) 

0.3 
(6.28 t) 

175.01 
1248 

223,568.18 

Site Source Total Biornus (t/ha) 

Mixed dipterocarp-den!ie stock.ing. nat to 
w tdulating terrain / Sarawak. 
Lowland forest/Pasoh 
Lowland Dipterocarp forest/ Philippines 
Secondary fo resl/Sabal Fore~t 
Secondary fo rest/Sibu 

Superior to moderate hill/ PeninsulaT Malaysia 
Ayer Hitam Fo rest Reservt' 

FAO ( 1973) 

Kato 'taL (1978) 
Kawahan rl aL ( 1981) 
Kamaruzaman n aL (1983) 
Lim and Mohd. Basri ( 198..'>) 

Fo reslJ'\• Dcpanment (1987) 
Present Study 

325.00.385.00 

475.00 
262.00 
53.04 

6.20 

245.()()..S I 0.00 
83.69-2S2.S9 

As half of the biomass is carbon, the estimated 
total carbon content from AHFR is 111,784 t, 
while the estimated energy content of all the 
biomass is ~. 74 x 1012 k.J. This energy is equivalent 
to 8.60 x to4 tonne oil equivalent (toe) (Table 
7) . It is estimated that the global energy 

consumption is 7.80 x 1d' toe. in 199~ (Jackson 
and jackson 1997). In developing counbiea, wood 
fuel is used for cooking, making charcoal. etc. 
This estimate from AHFR suggesu that forats 
can play an important role in carbon cycle and 
energy supply. 
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TABLE 7 
Tlw c:,timared t.ubon content {t) and ene~ content (~j. tot·) rn 12·1X 

henan: of Ayer Hitam Fore't Re-.ent• 

( ompt. Rium.r" Carbon (t) Enerm (kj) Encr~ (lot') 
(t < omp.u Ultentl 

!!!J,932.12 14.466.06 4. 1 x JOII J.IJ X JOf 
2 13.055.64 6527.82 2.18x t011 5.0J X JO~ 

12 37.705.80 I 852.90 6.3} X 1011 t.45 x w·• 
1:~ 29,185.65 14592.83 4.89 x ton 1.13 x to" 
11 &1.!~36.81 32418.11 ).10 X lQII! 2.53 X t()f 
15 l!1,8:l2.16 24926.08 8.34 X tOll 1.92 X 101 

I'otal 223.56R.I8 111,784.09 3.74 x to12 8.60 X JQ~ 

Comcr'>ion Factors: 
I ronnc/hc>ctarc .. ·1000 C'al/g =4.0 x 109 cal/r (Kimmms 1997) 
I kcal "' 1.184 kJ (Krebs t99·i) 
1 ~I • 2.3 xto.s 10nne oil cquivalem (tOt') Qackson andjad.son 1997) 

F'ro111 other unpuhlisht>d :;mdics in AHFR, 
we esrimatt• Lhat the biornass intremenL ranges 
from 0.60 tn 1.00 t/ha(\t. Then·fore, the annual 
carbon atnunuhuion r:u,~cs from 0.30 to 0.50 
t/h<t/n and Lht· ,umual energy fixed ranges 
f'10m 1.00 x 107 to 1.67 X 107 ~J/ha/)T. 

CONCLUSION 

AHFR is n·cowring aftc:r di.,turbanccl> in the 
past. Forc~l :.t.utds in tlw different compartments 
an· in diOcrent sutgt•s of recmery as indicated by 
different htomass clen.,ities. This biomass is the 
nrgamc matH:' I fixed h) the u ee and is the 
wurcc of :til otlwr productivitY of the forest. 
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ABSTRAK 

Afikroklitnato/JJK' lwtan ialall raw proses pmilltinn proses fwka/ di sempadan klpimn atmoifrra lwtrm padn 
smJalu masa. Pnnahaman teriUJdap prinrip lliojiziltal ini perltt dtllam mna11gkll ristnn JNrlmtanan yang 
mampan di mana rumiJf'T htllan bolth digunttlum untuk fJt'ttltlliharaan t>kologi, sumbfr kayu, rtkrtn.ri. sttmbrr 
niT dan aprtsiasi esleJik. Objektif kajian ini &alah muuk wnririkan mikroklunatologi flutrm 1\)I'Y Hiwm. 
Kajian ini dijalankan di Kompartmm 6 flutan Ayn Hitam. Para~ter rt'fJI'Yt• suhu udara dtln trmalt, raflaJa. 
kPftombapan dan ktilljuan angin dimantau pndo tnnpoh kajllln dijalankan. Data Jang smlptJ j uga diambil 
(ktruab cahaya) di st~·m kajiruaca UPM. &putusan kaJimJ mmunjukknn rti'S)·rn kajiruam UPM mnnpunyai 
suhtl udara min dan mm.imum _yang ullill tinggi ifan rultu ?mmmum yang Mnll rn1dalt jiktJ dibamlingltatl 
dmga.r1 Hutan AJI"T llitam. /(,/nnbapan min AJn Hitam adalah kbill tinggi manalulla jullll hatian adalall 
febih rn~dah d&band&ngktm dmgan stRsym kajinwca C.,PAf . . \fzn ruhu tanal& pada snnua kPdaltmum di A)i'T 
fbtam odtl.illh kbth rmdah dilxmdinglum prula slPS)'nt kapmara UPM. KI'JnlliLSan danjJadtl lwjum wi 
ttVmmjukan ikUm 1mkro AJ" hitam adalah bi'Yl~ daripada sltJ)'nl kajituarn UPl\1. 

ABSTRAcr 

F01e.st mzrroclml(ltology is the study of phywralfJroresm, in the forest atmospluric boundar) layn ovn time. An 
understanding of thtfl' biophyfiml prinriplts i.r e.umtial in th.L droeiopmmt of sustamnbll' Jowl manapmmt 
S)Sttm 1?1 whirh Jol't.rl rtsrmru.J am bi' t1.lillud for ecolbgtral protrclion, tilnbn rrosourus, retTration, wall'T 
resourci's and aesthetic appruintion. The obj'ertive of tlus paper is to chnrartmu the mirrodmw.U of Ayl'T 
Hitam Forest. The stud)' was conducted at Compartmml 6 of the Ayer Hilam Forfst. Pn.rnml'll'TS such a.f wa/ 
tnnpn-ature. light, humidity, wind t•t'lority and mr tnnperaturf wrre momtored hourly during the rtudy period. 
Data on the sn7TU' paramekrs (exupt light) Wl'TI' also obtainnl from the Unit•eniti Pulra AlalaJ.Ua, 
meteorological station. The UPM mettorowgicn.l .station had highn- mean houri)' azr lnnfJ"aturt, rtcorded 
h1ghn- maximum antllou'I'Y minimum rompartd to Ayn- Hitam Fond .. \fearl relatille humidtty at Ayl'T Hitam 
was higher than tlt [ 'PJt metrorologual station whiu dm{v rang~ relatitlt humidlly wa.r higher at UPM 
me/eorologiCfll.flation rompartd to .-{yn- Hitam. Afi'An soil tnnpn-atw'l'S at all depths m Ayr Hitam Forts/ wi'Tt 
lower wmpart'd to tlu UPlU ml'leorologica/ station. Result from the study .~hows that mil'ToriJmatt of A.V" 
Hitam i1 diffi'Yrnl from CPM mi'U010logiral ~talion. 

INTRODUCI'ION 

Microclimate is climate of a small scale. It is 
concerned with the state of the atmosphere near 
the ground, the layer in which most animals and 
plants live. Heat exchange and water vapor 

tr.u1sfcr betw<..-en this layer and the ground are 
active and are greatly affected by land we and 
micr~relief conditions. Thus, there is a great 
spatial variation with respect to temperature, 
humidity and other climate variables within a short 
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clist.tn< l' . On the other hand, climate de'>Cribes 
the auno,phcric condition., of gener.U terrain in 
'' hid1 till' effects of land u.,c and micro-relief 
aat• o;maller and there j<; Jc.;-; \ttriation over ~pace. 

F01 est microclimatolo~ is the ~tudy of 
phyo;ical proce~ses in tht• fmcst atmo pheric 
houncl.tr\' lap.:r over time. Lt.·e ( 1978) defined it 
;~., tlw stud) of atmospheric proceo;ses ''hich 
include energy and rna.,s t•xchange<o and 
uan~lot mation., in a '-Oil-plant-aunosphere 
continuum where ph} ,ical 'timuli are modified 
to a l;ugc extem b' ph}siolugical factors . It 
fO< II'>C., on the inten·elatt·clnes-. of environment 
and Jill' proc~' , but it b also t·on cemed \~ith 
ph)'>ic.tl t•ITect.s and the fort·~t'~ innuence on the 
exlt•mal cmironment. An understanding of 
tlw~t· hioph)sical principle' i~ es~<·ntial i11 t.he 
dnelopment of sustainable.• fore.,t management 
")~tem in which fore~t resources can be ttlilized 
lor e< ological protection, timher resources, 
It'< rl'atinn, water rc.,uurce-. and ac.,thetic 
apprt·( iation. The objt·ctiw ol this paper is to 
dt•,nitx· and charncteri.,c the microclimate of 
A}<.'l llitam Forest. 

MATERIALS AND METHODS 

Study 1\rm 

fhis ~llld) was conducted at A\ er Hitam Forest, 
Puchon~. Sclangor. A}cr Hit.un Forest Re~er\'e 
h.t\ lx·cn gw:cucd to Uni\er,it' Putra .:\1alavsia 
in 1 ~196 b Forest De partment of Sc.- langor. The 
hll c't was !fell cUed lor forc<.t education and 
1 c~·at ch ptu pose. It jc, about 1,2 18 hectare and 
ha' srx compartments. 

I he topograph} of the furec;t i~ rather 
undulating between I 5 to 15 7 mt•tcr above sea 
lt-wl. This forest has been da.'isificd as a rich 
lowl.md diptcrocap forest of IVmpm-JVdnndong 
and h.ts l>e<·n logged bet(lre in I 930 (Aminuddin 
197~). After the logging op<·ratinn. the Ayer 
Hitam Forest Rescne was cla.~.,ifit"d a.o; a !ll'conda.r) 
disturlx-d forest . The emergent canopy ~tand is 
about 20 meters abme the ground. The 
secondary lal'ers are lx·twec.·n 12 to 16 meters 
abme gTound and the lower canop> consist.s of 
saplings and seedlings. 

Data (~/l¥rtion 

Parameters such a.c; soil tt•rnperature. light, 
humidity, wind velocitv and air temperatures 
were monitored hourly during the study period, 
J7-2S Nm1em~r, 1986 (Table 1) . Data on the 
same parameters (except light) were also 

obtained from the Univer..i1~ Putra .\faJa,,ia 
mcteorologkal station. 

TABLE I 
Jn~tmmcncs and parameter o lN.'f\t'd 

during thl! ~tttd) . 

Parameter Instrument Po~i1ion 
Olt':l\lln.'d 

'Xlil t(·mpt•r.uun.· Soil temperature 5cm, IOcm 
thermometer anct 20 em 

and M em 
depth 

Air tt·m pt•r.uu rc I lygrothennograph lm 

Lip; he Light mt'lc.-r lm 

llumidit' llygrothcnn<>graph lm 

Wind \ c:locity Anemometer 10 Ill 

RESULTS AND DISCUSSION 

r\ir 'f"fmfltTalrm 

Air tc.·mper.uure hourly variation ic; 'hown in 
Flf{. 1 At Ayer Tlitam, air tcmpt•n\lurt' incrcac;ed 
from 0600 hour until 1400 hour-. and clecrca'>C.:d 
unul 0600 hour. Maximum .tit tcmptntture was 
27.7°C, rt•tordcd at 1400 hour while lht• minimum 
was 22 9~C recorded at 0500 and Of>OO hour. At 
CP\1 meteorological station, max1mum air 
temper.uwc was 31.3°C r('corded at 1100 hour 
whilt• the minimum was recorded at 0500 hour. 
ll1e UP.\1 rnt•teorological station had highe1 mean 
ho llll ) ai r temperature. rccorcl(·cl higher 
maximum and lower minimum compared to Ayer 
IIi ta m Fort''it (Table 2). This ma\ tw due to the 
protective function of the forco;t in which during 
the <Ia) incoming solar racl1a1ion wa~ being 
blockt•d h} ttw vegetati'e cov<•r whik eluting tht> 
night. the H·getativc co\er prevcntt·d the encr~ 
heing racliat<'d out of the aunosplwre. 

R.l'lfllltN' Jlrt1mdlly 

Tlw result of relative humidit} i' shown in 
Fig. I. ~taximum relath·e humidit} at Aycr 
llit.un .md UP~t meteorological -;union was 
97.8 rr and 100 %. respecti\'elv, \\hile the 
minimum relative humidit)' was 77.4 % and 
60,2 %, respectively. Mean relative humidity 
at Ayt·r H itam (87.6 %) was higher al UPM 
meteorological station (80.1 9f) while daily 
range relative humidity was higher at UP~ 
meteorological station (39.8 %) compared to 
Ayer Hitam {20.4 %). Diurnal \"driatinn of 
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TABLE 2. 
Oescriplhe statl~tks of hourly air terupt:r.Hun· iilld relali\"e humidit} at both ~itt-~ 

Air Temperature (°C} 

Max. !\tin. Mean 

A)<'r Hit.am 27.7 22.9 25.l' 

UP~I Met Station 31.3 22.1 26.7 

33 

30 

27 

24 

21 

18 
3 5 7 II 11 

rt·lative humidit} for both sites showed the same 
trend at which maximum relative humidity 
occurred in the morning, at 0500 hour for UPM 
mett'Orological station and 0600 hour for A}er 
Hitam while minimum relative humidit} 
occurred during the day at 1400 hour. As in air 
temperature, the low value of daily range of 
rt>lathe humidity shows the effect of forest in 
buffering the emironment. Relative humidity is 
a function of air temperature and lower air 
temperature will lead to higher relative humidity. 

W.ndSpmJ 

Wind speed at both sites were higer during the 
day than the night. Wind sp«d variation at 

Range 

4.8 

9.2 

13 

Hour 

Max. 

97.8 

100 

15 17 

Rclau\"c llum1ditv (%) 

Min. ~fc:an Range 

77.4 87.6 20..S 

60.2 80.1 39.8 

120 

100 

80 

60 

40 

20 

0 
19 21 23 

Ayer Hitam forest is shown in Fig. 2. Maximum 
wind speed was 0.0720 m/ s occurred at 1600 
hour while there was no wind movement during 
the night. At UPM meteorological station, 
maximum wind speed was 2.17 m/ s occurred at 
1400 hour while minimum wind speed was 0.15 
m/ s occurring at 2300 hour. As a note, wind 
speed measurement at UPM meteorological 
station was taken at 0.5 meter height. 

Ughl 
Hourly variation of light intelllity is depicted in 
F~g. J. Light intensity increased from 50 lux at 
0700 hour and reached maximum of 2460 lux at 

1400 hour and d~ to 341ux at 1900 hour. 
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Wind speed 

1 3 5 7 9 11 13 15 17 19 21 23 
Hour 

F1g. 2. llourly vw1at1oTI oj Ullrui speed ( m/!;) at 1\)I'T Hi tam and UPM mrll'orol01f1ral station. 
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~ 
~ 1500 
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3 5 7 9 11 13 

Hour 

15 17 19 

f1g. 3. Huur{y ttOnatitm of light mlniSil) (lux) at ,\yi'T 1/iJam .. 

TABLE 3. 

21 23 

Soil temperature at 5 em depth for the Ayer 
Hitam forest ranged from 25.2°C to 24.2°C with 
a mean of 24.7°C. For UPM meteorological 
station. it ranged from 31.3°C to 26.5°C with a 
mean of 28.9°C. Soil temperature at 10 em 
depth for the Ayer Hitam forest ranged from 
24.9°C to 24.l°C with a mean of24.5°C while for 
UPM meteorological station soil temperature 
ranged from 28.4°C to 27.5°C with a mean of 
28.0°C. At 30 em depth. the hourly soil 
temperature for Ayer Hitam forest ranged from 
24. 7°C to 24.4°C with a mean of 24.6°C. For the 
UPM meteorological station. the hourly soil 
temperature at 30 em depth ranged from 28.5°C 
to 28.0 OC with a mean of 28.3°C. Mean soil 
temperatures at all depths at Ayer Hitam were 

DcscripuH· statistics (){' soli temperature at Ayer 
Hitam and UPM meteorological station. 

Soil Temperature (°C) 

Max. Mm. Mean Range 

A\·er Hitam 

5 25.2 24.2 24.7 1.0 
10 24.9 24.1 24.5 0.8 

20 24.8 24.3 24.6 0.5 
30 24.7 24.4 24.6 0.3 

UPM M('teorological 
Station 

5 3l.3 26.5 28.9 4.8 
10 28.4 27.5 28.0 0.9 

30 28.5 28.0 28.3 0.5 
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32 

30 

28 

26 

-s em Ayer H 1tam 
-s em UPM 

10 em Ayer Hitam 
-10 em UPM 
-30 em Ayer H itam 
-+-30cm UPM 

~>--.-.;:;;;:,...~ • • i ;i : • g ; :; 
24 

1 3 5 7 9 1 1 13 15 17 19 21 23 

Hour 

lowered compared to UPM meteorological . 
~t.ation. The diOerenct'S in soil temperatures 
between Ayer Hitam forest and UPM 
meteorological :.tation were due to the canopy's 
shading effect. Fowler and Andel"lion (1986) 
'howcd the samt> trend in which maximum 
difference in mean soils temperatures between 
clearclll and forest areru- was 7. 7°C during the 
~tudy period. 

CONCLUSION 

Rc~ult from the studv c;how that the 
microclimaw of A}er Hit.am is diffcrem from 
UPM meteorological o;Lalion. Mean air 
tt•mperaturc was lower while the mean relative 
humidity was higher compared to UP~i 
OJeteoroloh.-ic-al station. Wind speed and ~oil 

temperatures were also lower in Ayer Hitam 
forest t.han at UPM meteorological station. The 
't.n.Jcture of the forcM reduces the solar energy 
reaching the forest Ooor, lowering the air and 
~oil temperature. 
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ABSTRAK 

Tmtapat pmmntaan yang tinggi tn-luuitlp pno dan pmgmoosan pmggrmaan tanah dan f>nralutran di'ltbalHum 
ltradtuJn titorumri dan l'kologt. ,'vfaAlumAllmtang tanah dan llfmlannya vrta pmrhahagrnn Mj>nuludulum ttdalah 
satu luperluan yang a mat pentmg dalam mana-mana program pertmmnf{rJ.n, pnnbanfrUTWil dan fJni!Jitn.Han. Di 
dalam ka]ian, pm;lrlum data Landsat TA.J fmda ta}mn 1998 dt Rutan Snnpan Air Hitam (HS.1H) dan 
Wtitamya, 17ll'1lli11jukkan ianya mLbputz lebll1 dari 1,300 ha. Ob]ekl.lf kmas kerya mi adaltzh unluk nU'Wiaknn 
Hllltm Simpan Air Hitam (HS.'\l-1) lffin rltmaksir/ mmrlm kawasart liputtm HS/lli dan 1tkitamya j)(uia tnlmn 
I 998, di mana ianya mmggtmakan Ttkno/hgi Remo/L Smsing (Pmdmaan jauh). Pnnpmll'.san data dij!ital dnn 
pnrgtmalisaan dilmal mmggunakmz fJtTalatan PC!/ EAST PACE yang tmlapat tli Fakulti Pf'l"hutanan, L'P.\1. 

··~ Kal!dah 'F~ Color Comporrtt' (/JttllnUl?l gabungan 11VWama) mmggunokan T..nrui.ull TAl lxmd 4-5-3 (RGB) 
digunaJu:m untuk 11l1'1lgflolnhan/ mmgmoo.ri ptnglula$an mmggunllkan • ."vfaximum Likrlihood Classifin-~ 
(PntJP!.tla.san stfara maksimum). Danpada taftrmn parnlangan, Jvadam1 H.w-£ boh·h dibolzagrlum kfpada nstnn 
)alan, JOkm hutan, kawasan hlpang. Jurul(l.$an yang srdang dibangunkan. ladang ktdapa sawit, kmtWOTI bmlir, 
lrmmlSltn pmanaman getah lffin Sl'bagainya. Dalam pada itu, pengkelmarJ digttal mmrm]ttlckan bohawa tmiapat 
7 pengluln.san kawaJan ptnggrmaan tanah berdmarknn pmggunaan tanah di IPkitar HSAH, rauu lwtan, hulan 
.<elrun.dn-1 ltutan polrok rmiJc, ladang kclu.pa sawit, ladang g~:tah, kawasan yang dibanp;wzkan, kawasan JanJ; 
tfilczpangkan lffin kawasatl bmJir )l'lllg b(I/Ph dipetakan dmgan mu.dah. &rara Juo~rltuu!tmw)a. pmglu·lmmt wara 
ILpat fiii'Tigtmdrmg~ 86.06 pntztus dmgan lu1PfJalan 86.64 peratut. Pemetaan iattlit terluulap HS.1H di dafmli 
amat ""T!;una untuk pnrmcangan maltro dan /11'1l!JimtSml lm.ltmnarlya pttda fX'mloinn / pn-wlt~1ra11 /c;vm 
pmdUtaran jika pnnlxmp;unan pada mo.lfl alum tltl./tmg difiChtiktm. 

ABSTRACT 

Therr is a lliglt dnnand to map and monitor thl' land ust and assess thnr rondition for tfologtcal and eronomu 
rtasons. !rifonnation on ~xistmg lam/ and rovrr and tlmr .\flalml distnbutwn i1 a jJrNt'quil"il~: for an_)' plannmg. 
dn.•tloprru:nt and mAnngmrn~t programrrv. In this sttuJ.v. Landxlt TAl daJa of 1998 UH"Tt' ar.quirrd owr thr .~HFR 
n11d it 'J virinit) which rut!m. an area morr tlwn 1, 300 ha. Thr objrctivr of thi\ paper ;., to map AHFR ami 
II.HI'If thl' la11d COTJf'l' of AffFR in 1998 a\ wrll as itt surromulmg arta r1$ing mno/1' .wnsirll{ ltchnolog)·. Digital 
data /JTVU.\\ing and anaz).'>J,I UJtrt ram~ out IL\ing PCT/F'AST PACE \Ofturart, totrSion 6.2 availablr m Foo~lty 
of F~~rf.Stf), UP.\-1. A falsi' Colour ComflfJ.sitl' (FCC) of LandJat nt bcmd 4-5-3 (R-G-8) wm uvd m wpm•wd 
rla.}Sijifation ttsing Maximum L1kt/ilwod Clas«jitr (MLC). From fl vi«ml intnprrtnliou, Vl'n-al fratum of 
AHFR ror~ld /If il'kntifird nuh ru federal road, fort'Jt rotul, flrart'd la1ui, bruit-up l'lrl'.a, ml palm, tvattr lxJdll's 
artd rnbbrr plantation rtc. Mnmwhtf,, digital r:la.'>rijication shutvnlthat \tz•m land ust ty/NS surroundmg AHFR 
lruh a1 fort'Jt, '>l'condary foml/shrnbs, ml palm, rn.bbn-, buill-tlp arPfl, cltarf'd land a71fl watl'T bodui rould a 
ras1ly ~ ma/JPI'd out. n,, rrvan ovn-all cla.uifiration accurary obtai~d is 86.08 percent uoith an awragt acrorary 
of 85.64 pnmrt. SauUit~ map of AHFR is fQUru/ to ~ u,.ful for till' morro plu.nning and ma~t purpose$ 
r1prciaU) 011 till' Erwiromnmtallmpact Aut.mnmt (f.1A) if furthtr Mrll'/lJpmml on till' arro is to Ill' poUhriud. 
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ll'ITRODUCflON 

I ht'rt! i-. a high dt·m•md to map and monitor 
the..· land u;;e and a~,t·~, Lltctr condition for 
ecologic-.tl and c.·cnnomic tc.~.t. on ... Information 
on e.xi ting land u c• p<~ltern and ib ... patial 
diqrihution i-. a prt•-requt\itt• for am planning. 
dt'\c•lupmcnt and managt•mc.·m programme. 
~owada '· 'cic•nt e and tt·dmology han~ prO\ided 
ll' \\ith ,t nt'\1. cltmen<.ion and ,;c,, of pbnet 
Earth, first through tht• <·lenronic c\ec; of ~nsor 
..,,.,tern ... em 'P·•<t·Ctah ''hiding ,IJ'ound the globe. 
and tlwn through hum,m t')t·~. fao;cinatcd b\ iL~ 
'''~t r.mgc· of l't·aturt'' and tulour .... From <.pace. 
we..· can ~t·c..· tht· face.· of tht• ''oriel, with white of 
it., snow, till' green of fore'ot <md farmland, the 
blut" ocean. and painted dc.•scns in all their 
living hue., of red to h10wn .md pmp1e. 

Tht" Slll(h of earth including land. oceans, 
alrnmphne ,tnd tlwir interauions has made 
tapid ach.tn<t'' in ll'tt.'nt tinw clue to continuous 
n-giun,tl .md global ob..etv.t.tion through a·motc 
.,c:ming Spano..b,t'e 1 emote <ot·ming is one of the 
proce'' ol obtainin~ information about earth 
lrom m'tntmenb mounted on Eanh Ob~nation 
Satellitt• (Anon I ~)J ). Satt·llite remote sen~ing 
prm idt•.s a mt•an' to collect art.'a infom1ation 
repeated!) on a 1 cgional or global calc, 
pankularl) m rt.'motc.· 3H'3' \\hich i., difficult to 
aHe'" b) road ( ~1ohd. Ha,madi and 
1\amanuaman 1999). Hence, Rt·motc seming 
art• useful ~p:uial tool" for intet acthc land use 
m;tpping. The wgt·tation inf(,mtation in a digital 
fomut \\ill help focu' .md \tr.ttif) the more 
coo;tl) fil'ld dat,\ t nllcniun. 

Mo,t countrie' wurldwidl' arc takin~ 
;tCh·.mtagl's .md opponunitic' U'>ing remote 
o;<'nsing technique· fm sust.tinable management 
of natur;tl rl'suun t•s, c•mironmental monitoring, 
huard mitig.uion, eduGttion and !>< ientific 
rescan·h with gr<·at succ<·"-~· In Malaysia. the 
significanet• of using this techno!~ for various 
purpose!\ patticularl) natural r e .. ources 
management i ob\iCHI'I)' ga1ning \\idcr 
recognition. TI1e ol~c< ti\e of this paper i., to 
map AHFR and a.~ the land Ct>\cr of AHFR in 
1998 as well as its urrounding area u~ng remote 
sensing technolog} . 

MATERIALS AND METHODS 
Desmptlon of Study Arm 

Air Hitam Forest ~1: (AHFR) is a \mi,cnit} 
foll:Sl that plays an imponant role to the pu~ 
in scientific rt'..~h and education in forestry. It 

cmer. an area of I , ~ t8 ha. which currentl) 
com prist.., ol ,j, wmp.·utmcnts name!} , 1.2.12,13.11 
and 15, and ha' lx:en allocatt•d as an education 
forC'>t b' tlw <-.tate of Sc.:langot dunng ~June 
1 9<.}4 comentaon at tht '>clangor C.,tatt• ~lceting 
Council. 11li' fort' 't j., 'tlll.lted .tpp1oximatel\' 20 
km o,tluth \\l' '>l of Kuala Lumpur and 6 l..m from 
UP~l •• u latitude' tx·n,ecn 20 57 1\ to 30 04 '\ d.lld 
lon~.-itudc., 101° 3X'I: to 101° 41 F (Fig. 1). 

Tlw clim.ut• of AJIFR area i typicall) 
u·opical. Tiw nwan monthh· temperature i~ 

2R.36°C with a nwan trl.t.Ximum and minimum 
of 32°C and 22.6°C, rcspcc;tiwly. H owC\cr, the 
maximum and minimum rc:latin· moisture 
content..~ arc 97.8% and 77. 1%. giving a\erage 
moi wrc con tent ol H7 6%, tt•)pecuv<'ly. Annual 
precipitation in the area j, apptoximateh 2316.5 
mm - 4223.1 mm. The highe't tainfall main!) 
occurs in May and thc lowc't i~ in Augu t. The 
topograph' of thc.· art·a wn~ist., of low lying hill~ 
\\ith narro\\ riH't ,~.tilt·)'· AHFR i., undulating 
1-anging from l:l m to 157 m alx,,e sea Jc,·el . 
lhe a\erage s1opt.· i" ahout 209:' and there are 
man~ flat at ca.'>. I ht• an·a \\'a' draint•d by Rasau 
and Bohol riH''' which gt'llt.'t,tll> flow in the 
north to ~uth dirt·< tion. 

Data Ar.rpmiticm and Digrtal /mag!' ,-\ llll{Jm 

Optical .,;ttellite d.lta (1-md,at T,\1) \\ith ~·ven 
band' wetc uo;ed to map AIIFR hom space..· and 
clas-;il) land U)C/ <Cnl't tn AIIFR. Lolnd at T\1 
spccU'al data l<tken on H 1-'t·bruan 1998 (path / 
ro\\ 127/ 58) we1e <t((luitcd in the fom1 ol 
compact di'k \\ith a ~patial rc~,Jution of :~0 m. 
This image cm<'H·d the t·ntit<.• '>tUd) atea and no 
hau~ or cloud~ welt' recorclt-d in the ~t:em•. 

Satt'llite d.ua \H't c p1 tKt'<ist>d digitally and \isuall). 
Other ref<'rt'net•., d.Ha a<qui~t•cl 10 'upport tht· 
satellite· imag<'n· :u t• tnp<lgt .tphk map (l :50 000) 
and cla..,sifit·d s;lll'llitt' inMgc of 1990 (1: 50 000). 
Digital analy'i' of ~llc·llm• tl.ua w~., dune U<iing 
PCI/ 1-.A .. 'iiPA< E (u·a 'ion ti.2) image proce ... ,ing 
SYsLem a\~.tilahlc: in the· Centc...·r fur Precision 
Agt kuhure &: Riort':,S(mt H' Rc·mute S<:nc;inR, 
Institute Biusdcnct•, Uni\'cr,.iti Putra Mala}~ia. 

Mtthad.\ 

Bricfl) . tht• prOledurc•s imohed are data 
acquisition, radiometnc and gc•unwuic c:orrt•ction. 
interpretation , output dcrhation and field 
\t'Tificauon. D1gital.md visual interprt·mtion~ \\ere 
used to clas.o;ify I.ands.u TM data. 'Ilw geocoding 
corrct tion \\a.'i ba.s<-d un ground control points . 
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Fl((. J. Saulli" lmagrry Showing th' L« alitm of AHFR and tMir Compartments 

(GCPs) , where Landsat TM 1993 were used as a 
base reference. A total of 10 GCP's were defined 
to recognize points on both the master and slave 
data sets (image to image registration approach). 
The corrected image was enhanced through 
contrast enhancement and spatial filtering and 

displayed in a combination of false colour 
composite. Theoretically, by comparing the 
spectral signatures of unknown features types 
with known surfaces, prediction can be made 
about the of unknown features. The signatures of 
particular area such as vegetation that was 
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mea.sut ed b\ ~emor, may not be unique and can 
van with time, seasonal changes. angle of sensor. 
aunospheric attenuation and local emimnrnental 
difference' (Sandt-rs 1983) . The image was 

imerpretcd to locate training sites for image 
cla,sification. Automated image clas,ification 
namel\ supenised clas-.ifkation wall ust'd and 
Maximum Lik.elihood Cla~;-.ifaer was chosen. fhe 
final cla.<;..o,ifit·d images were gcnt•ratt•d using se\eral 
~teps as ~hown in Fig. 2. 

RESULTS AND DISCUSSION 

&md C.ombmntion and umllll ... ll Jo.nhnnrnnmt 

Through ban d combination and contrast 
enhancement it is possible to \isualize the band 
that gi'·es maximum infonnation of the data. 
From the image represented b) band -t and 5, 
one can clear!} distinguish tht: important feanarcs 
in AI IFR and its sur rounding such as primary 
fore~t. <ikid trail, uc:tmmission 1me, oil palm. 

rubber, and developt•d area. Mohd. Hasmadi 
and Kamaruzaman ( 1998), and Kamaruzaman 
and Aswali ( 1999) claimed that these bands are 
relativelv effective in discriminating from OLher 
land u~e/cover. 

However, from the combination of red. 
green and blue colours of the se\en channc>ls. 
combinalion of bands 1,5,3 and 5,4.3 (R-G-8) 
showed equally good images for this kind of 
study. Using the contrast-stretching 
enhancement, major land use rypes such a., 
primary forest, secondan fm·cst, oil palm, mbbet, 
buill-up at cas, deared land . :.kid road, 
tr.u1:.mi~ion line and water bodies can easilv be 
dil>Criminatcd. The edge harpening filter · wa:. 
applied to be used in tim :.tudv since it is the 
most appropriate and can clear!} distinguish the 
forest cmer in AHFR from other land use/ 
covers. 

F1g. Ja and Jb showed two sets of tabe 
colour composite (FCC) image of 1998 using 

Pre-Processing 

IS4 

• Topographical Map 
• Satellite Ua<..,ified lm<tge 

1990 

• Radiometric 
Correction 

• Geometric 
Correction 

lmag<> Enhancemem 
• Spantial Filtering 
• Band Combination 
• Contra.\l Enhancement 

Satcllit~ lmageMap of AHFR 

f ig. 2. F/nw Dwwam of Study 

\'t~ual Interpretation 

Supeni.,ed CJa.,sitkation 
(\fax. Likelihood Clas.,ifier 
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Fig. 3a. Falsi! Co/cur Composit' of 8(11u/ Combitlfltion 
4,5,3 (R-C.-B) over AHFR usi1tg Edgr Sluupming 
Filla 

edge filter tested, respectively. Visual 
impression confinncd that a edge filter oi 3 X 
3 size produced maximum sharpons and the 
best visibility of detail landscapes such as 
primary v.e1sus secondary forest, oil palm, 
rubber, built-up area. cleared land and water 
bodies. However. some of tl1e small patches of 
shrubs and mix honiculrure crop cannot be 
well \isualized due to their almost similat 
texture and contrast. For example, cleared 
land and dual carriageway both appear in light 
blue in 4-5-3 FCC and purple in 5-4-3 FCC. 
respectively. 

\1isual Intnymtatitm 
The most imponant step in the analysis was the 
extraction of spectral signantres that represent 
selected cover types, after careful investigation 
of the topographical map and satellite classified 
image of 1990 and infonnaJion <>n the :;it.e. 
Visual imcrpretation of satellite imagery showed 
primary forest. secondary forest. oil palm. n•bber. 
built-up area, cleared land and w.ttcr bodies 
features based on different spectral reflectance 
and image contrast. Nevertheless, Landsat TM 
cannot readily detect significant different or 
variation in spectral distribution from forest cover 
types and olher vegetation distribmion in the 
scene. 

The main land CO\'er/use of primary forest, 
secondary forest., oil palm, rubber, built-up area, 

Fig. Jb. Falsr Colour ComJm,~ilr of Bmul C.m,bintrltoll 
5, 4,3 ( R-G-B) fwr.r .-IFIFR usmg Edg8 
Shnrprning Fil/1'1' 

cleared land and water bodies are clearly rletent·d 
using 4-5-3 (R-C..-B) of TM data This FCC 
combination is capable lO effectively separate 
built-up areas like re~1dential sites ag-dinst oil 
palm, n.bber and mi.x honicult11re farms. It 

capables to separate quite well between rhc 
mixed-horticulture area on the west and the 
cleared upland on the east of AHFR boundary. 
90 percent of forested area iu Lhc eastern pan of 
AHFR especially in compartments 5, 6, 9, 10 and 
II had also been cleared for housing 
developmenl b) Equine Park and Shah Alam 
Properties (Lestari Pcrdana and Putra Permai 
Park). 

The bright areas represented a high 
lemperature 7.one such as urban an:a, clcar<·d 
land, sparse vegetation and gr.tssland/shrubs. 
Meanwhile. the dark spoto; such 31> wat.er bodies· 
primary forested area and dense vegetation 
indicated the low tcmper.uure zones. Tht• visual 
images are showed iu Fig. 4. 

Sttperoistd Clmsifiratwn: Mtlximu m l.tluliltood 

Ci.<Js.1ijirr (MLC) 

Super\'ised classification with MLC was 
performed b) training the computer to 
recognize particular ranges or pixel value with 
the ancillan· data available for the stud) and 
the knowledge of the interpreter. A total of l5 
training samples were used to classify tht• entire 
study area according to MLC. The supervised 

PERTANIKAJ. TROP.AGRIC.SCI. VOL. 22 NO.2, 1999 



KAMARUZAMAN JUSOFF and MOHD. HASMADI ISMAIL 

18. P1dt 'II I 

ll. Uftl ....... .... 
ft. ...... ~ ......................... 
u. ............ 
II. ...... ......... 



A\'ER Hi fAM fORD.! (AJIFR) fROM SP\Cf L'SI"'G SATEI.Lfn: REMOn. SE-.;si'\G 

da~sification using MLC can be seen in Fig. 4. 
respectively. By this technique, :seven classes 
were identified as follows: 
1. Forest 
2. Secondary forest/ shrubs 
3. Oil palm 
4. Rubber 
5. Built-up area 
6. Cleared land 
7. Water bodies 

green 
\\ hite 
yellow 
purple 
red 
black 
blue 

Table I shows the slatisrical results of the 
supcnised classification using MLC for I 998. 

Built-up areas include Puchong . Kirmu-a, Equine 
Park and Lestari Perdana reprc:.cnt the largest 
i.e . 35.72 percent components of fore~t 
comersion ac:.thitics surrounding AH FR. This is 
foliO\~t"d by rubber (20.31 percent). oil palm 
(18.71 p<·rcent), cleared land (]4.18 rx·rccnt), 
fore t (6.79 percent), secondal) forest / shrubs 
(3.33 percent) ancl water bodies (2.07 percent) . 

Acrumry A.l.lt'.ument 

A mean over.Ul accurac) '-l.:>'>C!\sment is of 86.08 
percent. This b con-;idercd acceptable fclr ;s 

satellite image analy i~. The summa.rVt•d statistical 

T.\BlE I 
Srat.ist.ical rt-sults of st'Ven das..cs by MLC of 199R o\cr MWR 

Class De:.cription No. or Areal Extent Image 
codt• ptxels (ha) pt>rcC'ntage(%) 

Forest t<r.N 92.16 6.79 
2 Oil palm 2819 253.71 1!:1.71 
3 Built-up area 5385 484.65 35.7!\ 
4 Rubber 3060 275.40 20.:~1 

5 Cleared land 2137 192.33 I.J.18 
(; Water bo<lie~ 312 28.08 2.07 
7 Secondary 7 0.63 3.~3 

fore<~r/shntbs 

TOTAL 15070 1,326.H6 100.00 

Fag. J. Srotn C.lwtns of I.Atlll WI' rn AHFR 1998 atlll us Vianity 
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rer,ult produced from the error mau·ix is hown 
in Table 2. 

The accuracy l"<~nge~ from 70.97 percem for 
secondary forel;t/shrubs to 94.59 percent for 
built-up areas. The low cl~ilkation accuracy 
for ~econdar} forest/shrubs is due to 
misinterpreted pixels of built-up areas, cleared 
land and linear features uch <tS skid road. dual 
caniageway and tran">mil>l;ion line. Ailhough 
mblx·r covered the third largest land CO\er/use 
in the image. in the actual -.ituation it was very 
confused with the secondary lorest/shnrbs due 
to it age factor and maturit) of the vegetation 
(~1ohd. Ha.'ilnacti and Karnanuaman, 1998) , 
canopy closure. background. illumination 
geometf} and spatial resolution of the sensor 
(Rm, 1999). 

CONCLUSION 

From this study. several conclusions can be drawn 
a.~ follows: 

• The TM-sarcllitc imagery with 30m X 30m 
spatial resolmion is able to map AHFR 
from the other sunounding land cover I 
use such as oil palm, rubber, built-up areas 
and dual carriageway. Moreover, \'isually 
the forest can be separated into cwo types 
namcl~. primary forest and secondary forest 

• 

using an FCC combination of 4-5-3 (R-G-
8). BuilL-up area can easily be mapped out 
in the study area. This include 
development project like Puchong 
Industrial Park, Lestari Perdana, Equine 
Park, Putra Permai Park, Technology Park 
Malaysia, and public road· such as 
Damansara-Puchong Expressway and Seri 
Kembangan-Puchong dual carriagewa). 

Digital supervised classification with 
Maximum Likelihood algorithm is capable 
of classifying seven land uses/CO\.er in 
AHFR "ith a mean overall accuracy of 
86.08 percent. Ba~ed on atellite imagery 
analysis, t.hi percentage is acceptable for 
land use classification and mapping 
purpo·es. 

• From the \iSual and digital interpretation, 
the main factor influencing forest depletion 
in AHFR is forest clearance for housing and 
industrial park. 

To develop a complete geographical 
information system (GIS) database integrating 
remote sensing image of AHFR is highly 
recommended for fumre monitoring and 
sustainable management of AHFR. 

TABLE 2 
Error matrix of accuraC)· a.o;se~~ment 

R<'ferred Total of Total No. of Pixel Accuracv 
Data Pixel (%) 

2 3 4 5 6 7 

806 83.50 1.74 4.84 3.35 1.49 1.36 3.72 83.50 
2 225 2.67 87.11 0.89 1.33 0.00 0.00 8.00 87.11 
3 314 0.00 1.91 94.59 0.96 1.27 0.96 0.32 94.59 
4 165 0.61 1.82 0.61 87.88 3.64 0.00 5.45 87.88 
5 166 1.81 0.00 2.41 14.46 81.33 0.00 0.00 81.33 
6 17 5.88 0.00 0.00 0.00 0.00 94.12 0.00 94.12 
7 7 31.00 6.45 9.68 0.00 12.90 0.00 70.97 70.97 

Mean Cherall accuracy : 83.50+87.11 +94.59+87.88+81.33+94.12+ 70.97 

: 86.08 percent 
7 

1. Forni 5. Cleared land 
2. Oil palm 6. Water bodies 
3. Buill-up area 7. Secondary forest/shrubs 
4. Rubber 
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ABSTRAK 

Tindaltbalas oksidotif l.apan $pesi'.s polwk. iauu Atrocarpus elastiro.s, ./::ndospmnum diadnwm, Vilex 
pirmata, Pellacalyx axillan.s, Gardnia alrovindis, Gironnina ntrotHa, Botuo oppo.ntifoba dan Callerya 
atropurpurt'a v.lah dilnztukan bag; samp'l )'tmg diam.bil dari keduao(lua kawa'iarl /Jntdnlaman dan ttpia11 
1/utan Simpan Ay,.,. Hitam. Tindaklxzla.s antioksidatif yang ditmtukan ll'771uzsuklah talwp pmguraian 
oksidatif lipid pada mnnbran ul dan ;uga lupekatan a.skm·bat SfTta a-tokoferol, dua antioksidan )ang 
prnting. Knnnua Iapan sptsies mnzun;ukkan pl"fbn.aan yang bnnti Jlada tahap pmgumian ok.\idatif 
antam kawasarz pmdnlmnarz darz 14Jian hutan di mnna. :;pmra amnya> taluzp proguratan ok.1td11tij ainu 
pf"Toksidaan lipid padll mnnbran adalnh ltbih tinfJJi pada samptl yang diambil dtni knwa.stm ttpim1 hutan 
hmzali V.pintJaln dan G.nervosa. IVptkatan a-tokofn'tJl srrara amnya juga dulapatt ll'bih tinggi di kttntaMm 
ttpia11 httlan Je,ruali V.pinr&ala dan G.nervosa. &pekatan askorbat Mzlaubagaimanojmrt tlidaJmli (,.bill 
tmgri ba/(i smnw.sampel yang diambil dari kawtuan f1Jiml hutm1. Ini mtmunjukkan bahawa tmlapattahap 
ftga:.an _van!{ ltbih tinggi dari lt'[{i l~ga.san ok.\idatif ak;bat ganggutm _vm1g ubih kttam rlt kmvasan ttpian 
hutan. C.atropurpurea mungkin ml"fUpakan satu f/Jrsies pmrmjult yarzg baik dan sm~itif llalttm mrnrntukan 
lurulatm lt'gasan di dalam huta11 semrotara V.pimtata d1m G. Ttervosa pula mtmgkill "'"upalwn ~p,~irs 

f!Oiwk yang dapat mrngtlrallgMn tahap prnguraian ok.1idatif dml{ml rrkap dalam lu-adnan lt'l{ft~an. 

ABSTRACI' 

.~ntioxidativl' Tfsporues of eight tru l/H'rit' nanvly Atrorarpus tkultros, Endosflt'mlum d1admum, Vivx 
pirmata, Pellaml)'X axiliiJri.s. Gnrrinia atmviridi1, Gironnin-a 11m,osa, &uea oppositifolia and C..nlkrya 
atropurpur1'4 uJn"t (/.J>trrmined from .wmpu.s coUtrtnl from both the inttrior and frin/{1' fomt rt'l{ions of Ayn­
Hitrlm Fomt Re'inllt. The!tt nntioxidativt respon.sts 11Ul1Stlrt'd mrludt> the exinzt of oxidativt tUtm(Jf'ation of 
ullular rt11!171brrmt lipids as uii'U as the ronuntratio1M of n.sror/Hllt and a-tocophnol. two important mdogn~1us 
antioxidant.\. All right sptrits shOWt'd signijir1mt diflermw. in tht txlmt of oxidatitll' bterioration bttuwn 
the interior and fringe forest region.\ whn-1' gmnaU.v highn- /roe/.5 of mnnbrane lipid pn-oxidmion (}'( oxidt1tive 
dl'tmoration wert observed in samples from thl' frin/{1' forrst regions txupt for \~pinnnta and G.nm•o\a. 
r.on.cmtrattoru of a-tocopherol were also found to bt p;meraUy highn' &n tht .Jrin~ foml regions exetpt !(If' 
V.pinnnta and G. nl'n•osa. .A..uorbav ronrmlrations tllf'Tt' houli'tJI"f found to be higher in aU the tr" sJNries 
sampW from the fringt forest. This thus indicates highn' lnlfls of str65 conditions with resJNrl to oxidaliw 
strtis manifrltM by higher /nJt/.5 of disturhanu in the .fringr> jortSt regions. WhiU. C.alropurpurta may 
reprt.smt a good and .\tnJlliw indiratqr 5fwan in dttnmimng stms ronditilm.s m tilt forr.Jt, V.pinnala and 
G. nnvosa ma)' rejm.srnl lrtt sptrU!i thal a" efficinat m mmuni.ung oxidatrve dtlnloratron in strt.ss condrlions. 
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INTRODUCTION 

Plant , in tlwir natuntl hahitah, are often 
,ulljl·c 1t·d to \Clrim" ... u e'~ < w1dition,, \\ hich ma} 
he elm· In abiotic factors"' \H'll .h biotic f~tctors. 
Ahiotic f:t(tor,, \\hich indudt• drought (Price 
.mel l kncln· 1991), ,,tlinit\ (Facllillah rt aL 
1!197), anoxia (Cr.mlurcl I !19:i ), herbicides 
( \\'t•,tphal et aL I~~~). o1onc (Tauv rt al. 
19'J4), ulfur dioxide and ntlwr g-;t-. pollutan~ 
(U<m lt•r 1'1 a/. 1992) a' M'll a' hi otic f.tctor' <ouch 
as b:u:tt•nal or fungal infetllOih (W<~tavck 1997) 
oflt•n kad to dccrt'a.."t·d ~rowth and yield of the 
pl.uu~ aflent·d where in <ot'H'It' condition,, rna) 

t'H'I1 lead to death. In tntl'l "It'" conditions. 
llw gt·rwration of 1 eaCI i\c ox) gen 'Pt'< ics ( ROS). 
haw hn·n implirawd. \\ht'lt' arcnmulation of 
tht''<' ROS at higher than normal lnds ma} 
t au~t· \,\r iou'> dam<tgt''i at tht• cellular and 
molcwl,u le\t'l., (St-andalit" .md Wright 1990). 
An imponant mea.o,urc of thr., O'\rclathc damage 
is tlw extent of oxidati\e dt•tcrimation or 
pcroxid.Hion of ti"uc· ~mcl < ellular mernbr.mc 
lipids. l hrough cvolutiomu pn.• ~urc., howen·r, 
plant' haH' C\ohed an autioxidali\C mechanism 
< nmprhing of CJ11)11Jatic a,, wt·ll "' non-<.'11/\matic 
")'lit<' Ills. Some plants an• mor (' cffiC'i<•nt than 
otht•r<~ in regulating a sati.,fat [OJ')' antioxidativc 
defense against the su·e.,, condition,, and this i" 
oftt•n inlluenced in part, b\ thdr c:ndogeneous 
antioxidant constituetlL'>. 

The A)cr Hiuun Forest Rc..o;cnc. nanked h) 

the fluchong Daman sara llighwa · 1 cpre~nl! a 
f01e t ecoS\stem ~hich can he clhidcd into a 
mort• disturbed lringt• forcM n·giun and a 
rel.tthd) Je.,, di.,turhed intt·rior fort''' region. 
DisurrhanC'cs arising main!} from hum.m acthitit•s 
twar the fringe fon·~t whit h indudt• :umospheric 
g.t!l pollution may giw ri~ to wnditions of 
oxitlatt\c strc;;.s ~hich can he nw.t.,Uit'd fmrn tlll' 
coru t•ntr.ttion of maloncfialcfch)dt· (~fDA), 

reprcSt'l\ling the extent of oxidathc dt•tcrior.uion 
of cellular membrane lipid<. Indication-; of 
uxidathe deteriorauon as ~ell a.'i status of 
endogeneous antioxidant, namel) a.o;corbate and 
ao{ocopherol, not only prmidc infonnation on 
the ln·f'l of stre~<> and defenst• t·apacit} of the 
plants, but may also prmide information on the 
5enshhil}' of the plant Spt"cics m detecting stress 
conditions. In this study, dght trC"e pt"cies were 
selected from both the interior and fringe forest 
reg.ons of Aver Hitam to determine differences 
between these two region in terms of 
anboXJdative responses manife ted m different 

lt.'\el~ of di-.turbanceo; to the\c rcgiom. 
Conccntratiom of ~10:\ and n\() important 
cndogt•rwuus antioxidam~. name!) aM·orbate <md 
a-tO(()plwwl, were determined in .tllthe "3-mpJe, 
collt•t tt•d. 

MATERIALS AND METHODS 

Pin 111.1 'YJ mpv1 · 
LeaH·' of eight fore t tree .,pecie., narncl~ 
, \/r()(arprll ,[~utit:~u ( terap), l~ndmjJI'f1nu m d1admum 
('C!'ot'nduk). \'11'-.t pumata (Iehan). PrllaraiJX 
a.\1/lmu (membuluh). C.arcima atmviridi1 (kandis), 
Gnllfllllfra lll'rt'O{tl (hampao, tebu), BouM 

opjmlilijofm (kundcmg), and U!lfrrlfl ti(IVjiUijllllt'a 
(tulang daing) were collected fmm the fringe 
.u1d interior r cgions of the An•r IIi tam l'ore.,t, 
")(·l.mgor. Leaf u~~ue of each plant collected was 
pl.1ccd in 'ealt'cl pohthene bag'>, kt•pt in cnr'lht·d 
icc and quickly transported to tht· lalxmuory for 
imrnc:diatt• anal\,~. 

Dtlmnination of l.1pid PmJXIdntw11 : 
Till' lt•H•I of lipid pcroxidation in the leaf ti,sue, 
mc·a-.w cd from concentration of MDA \\il' 

deter mint·cl b) the thiobarbitur ic acid (TBc\) 
reaction bast•d on the method by llcath and 
Pa'"kct (1968) wit.h slight modification~ by Shaw 
( Hl95). f'a·"h 'amples (approximatcl 0.2 g) wa~ 
homogeni;,ed in 1.5 ml 0.1 % (\,/v) 
uichloruacctit: acid and dean sand in a prt·chillt•d 
mm uu and pee; tic at 0-4 cc. The homOf::t·nate 
~-a' ct•ntrifuged at 10. 000 xg (Uniwt'>al 16R) 
for 5 minutec.. 0. 75 ml of the upcr natant 
obtairwd \\"3~ .tdcfed into 2.25 ml of I BA reagent 
and the: mixtun· \\'3" heated at 95 cc for 30 
minutt''> and quickly coolt'd in .ut icc.· bath leu 15 
minutt''· After n·ntrifuging .u 10, ()()() xg fur 10 
minutes, tlw ahsorbance of tlw ~upernatant 

obtained ~as measured at 532 nm \\ith the value 
of nnn..,pedfic absorption at 600 nm ~uhtraoed 
from the ahsorbance valueo;. The concentratiom 
o( MDA y;ere calculated u ing it< t'Xtinction 
cneffi< ient of 155 m~f 1cm 1 and cxpre'-Wd as 
nmnl MDA/ g lrec;h weight of sample. A total of 
fivC" replicates were used fur each plant o;pede~ 
from each of the two (interior and fringe forc:st) 
h)(:atiuns. 

/)rlnmmaJion nf a-tocqphnvl : 

a-tocopherol Y<as extracted from thC" leaH~.s tiMue 
based on the method by Hodges tt aL (1996). 
Under dim light and O\'cr ice, 0.15g of fresh 
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~ample was ground up with 1.5 ml acetone and 
clean sand in a mon.a1 and pestle at 0-4°C. The 
mixture was extracted vmh 0.5 ml hexane 
followed by voncxjng f01 about 30 seconds. The 
mixture was then centrifuged at I OOOxg for 10 
minutes. Afre• the centrifugation, the top layer 
was removed and the hexane exu"action was 
repeated twice. The assay mixture was prepared 
as described b" Kanno and Yamauchi ( 1997). 
0.5 ml of the hexane-extract was added into OA. 
ml 0.1% (w/ v) PDT, (3-(2-pnidyl)-5,6-diphen)·l-
1,2,1-triazinc, prepared in ethanol) and 0.4 m1 
0.1% (wjv) ferric chl01;de (prepared in ethanol). 
The \'olume was made up to 3.0 ml with absolute 
ethanol and the mixture was gently swirled and 
left for 4 minmes for colour development. 
Following this, 0.2 ml of 0.2 \1 onhophosphoric 
acid was added to the mixLUre and allowed to 
stand for 30 minutes at room temperamre before 
ab~orbance of the mixture was measured at 554 
nm The blank was prepared in the same manner 
except that the absolute ethanol ·was used instead 
of the hexant>-extract. A standard curve was 
prepare.'<! Ul;ing a-tocopherol (Sigma. type V) at 
variotLs conrenrration.'l (0-1.4 JlglmJ). 0.5 ml of 
ll-locopherol was added into the solution as 
de~cribcd above and amount of a-tocopherol in 
the leaf sample was calculat('d based on the 
standard cur\'e. A rota! of five replicates were 
used for each plant species from each of the two 
(interior and fringe forest) locations. 

Determination of Asrorhatt: 

Ascorbate was extracted from the leaf tio;sue 
based on the method of John and Hughes 
(1983). 0.15 g of fresh sample wa.'\ ground with 
pre-<"hilled mortar and pe.~tlc in 2.0 ml of 6% 
ort11ophosphoric acid in ict"<old conditions. The 
ground samples were then centrifuged at 10,000 
rpm for 10 minutes at 4°C. The supernatant 
obtaint·d was obtained carefuJly titrated with 
DCPIP until a pink colouration was obtained. 
The "·olume of DCPIP used was compared against 
a standard curve to determine the amount of 
a<oeorbic acid in the samples. A total of five 
replicates were used from each of the two 
(interior and fringe forest) locations. 

RFSULTS AND DISCUSSION 

Oxidative deterioration of all the eight species 
sampled, a.'l indicated by concentrations of MDA 
in their leaf tissues, were found to be significantly 
difterent between the interior forest and fringe 

forest regions (Fig. J). The MOA concentration 
was generallv found to be higher in the leaf 
tis.o.ues <iampled from the fringe forest which was 
relauvely more disturbed compared to samples 
taken from the relatively lmdisturbcd intelior 
forest except for Vitrx pinnata (Leban ) and 
Otmmriera nnvom (Hampas tebu) which had 
higher MDA concentration in the 1metior forest 
region Higher levels of oxidative de£erioration 
in the "amples taken from the fringe forest 
indicate tl1at the plants were subjected to higher 
levels of su·ess conditions which may partly be 
attributed by greater exposure to atmospheric 
pollution and inferior wil ~:ondilions (Bowler tl 
at 1992). The highest degree of difference in 
MDA concentrations between the interior and 
fringe forest with reference to the ratio of the 
fringe f01 est region MDA concentrations to 
interior forest region MDA concentrations was 
exhibited by C. atropurpurra followed by B. 
opp0S1liftJ/in, G . atrrndritli.\, P ax11/ari.~ • A. t'ltutirtH, 
E. diat/nm m, \ : flin nata and G. nm,osa. 

C-oncentration of a-tocopherol (Fig. 2), a 
lipid soluble antioxidant was also found to be 
general!}• higher in the fringe forest regions 
compared to the intetior forest region except for 
\~ pmnalo and G. nm,o.\d where significant 
differences were found in£. diadmum. r. pimw.Ja.. 
C. atropurpurra. Tite apparent abilit}' of \: pinna/Jz 
and G. nnw-sa to minimize oxidative deterioration 
in stres.<> conditions a~ indicated by the lower levels 
ofMDA concentrations in the fringe forest region 
rna)' be attributed to their efficient abitit)' in 
modulating and regulating the endogeneous a­
tocopherol to im~e the chain reactions of 
oxidative deterioration. This may thu~ explain 
the lower le\els of a-tocopherol in both \~ pinrUJta 
and G. tu•rr;ow sampled from the fringe forest 
regions. Concentration of ascorbate (Fig. J), a 
waleT-5<>luble antioxidant on the other hand, wa.'l 
found to be higher for all species sampled from 
the fringe forest region compared to samples 
from the interior region where significant 
differences between these two forest regions were 
shown by A. elaslicus (terap). E. diadmum 
(sesenduk), V. pinnata (Iehan), 8. opporitifolia 
(kundang) and C. atropurpuTPa (tulang daing). 
Ascorbate, a Teductant in the Halliwell-Asada 
pathway. may be more directly regulated by the 
environmental conditions compare-d to a­
tocopherol and thus more sensitive with respect 
to the antioxidative response shown by all the 
species .samples. 
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ABSTRAK 

Penukcmm tanah hutan kepnda kegunaan lain telnh tnl"T!)tbabkan kelulangnn kepada keptlbngaian biologi da11 
lain-lai?t nikli elwrwmi !upada komtmiti. Bagai11umapun, potmsi mkli elconomi stlmbrr-swnber lwtan tidak 
dwmbilkim rewajamya okh pembuaJ poli~i dan peranrang pmgguna lanah. Satu kajian penil.aian rkonomr 
Stlmht>r hutan dijalankan di Hutan AyliT Hitam (AHFR), Purhong Selangor untuk mn~entukan nilai 
ekonominya dan kesann.va ke ntas pernbnlwn gunn tanah. Kojian ini mnnhm tmnpuan krpalln peniklitm 
Stltn/)f1" kayu, rekrea.si. pemnan ke atas komunitr dan pnnulillaraan hiduf1an liar. Krfn.ttu.\an menrmjukkan 
bahawa nilai tkonomi Hut an Simpan A.)'tr Hitam adalah tinggi dan jika k1ta tid<lk tlll"ngtJmbilJttrn nilai t~d 
dalam pembnngunan guna tanah bokh menunjtJ.kltan prtanda yang salah kepada prmbuat pnli~i. Pn"aruangan 
penggunaan tanall pada masa depan hmdaklah mmgambilkira lmkan sahaja pulangan iJn'fWt.lkan !vpo.da 
pasaran tetapr juga laiu-lain fMdah a/am srkitar. 

ABSTRACf 

The corlvt?sion of forestland to other lan4 usts hal rt.sultl'd m substantial LIJ.ss of biodivmit) tmd otht'T 
potential economic valt'es to the community. Howt't'"• thr potmtial mmomu values of fonst ~ources have 
bfen largtly• ignored by poury tnakm artd land ust" plarmm. An economic tmluatum offorest resources of Aytr 
Hitam Forest (AHFR), Purhong. Stlar~r was ramtd out to dt'termmt its I'COTWmrr. value and 1ls 1mpar.1 on 
land uJe rhangts. Tht study focused or~ valuatwn of trmber resourc.ts, rl"mntion, commwzity roks and ulildlift 
amSI'TVation. Th11 results show that tht econom1c value of AHFR is sub.1tantial and ignom1g lhis t•alut m kmd 
Ult dev,.lopmrnt would prOtJidt a wrong si1(11al to policy makm. Futurt lfmd usl' planmng .should r.onsidtr not 
only marlut-bast'd l'fOilOmir rrtum~> but abo 111 11011-mark.tt a11tl nthrr rm•lrnllltlntlfll bfontjits. 

INTRODUCTION 

Malay ian tropical forest is well known for 
providing valuable timber resources to the state 
governments and the community in terms of 
direct and indirect monetary and non-monetary 
benefits. Forests also provide a source of food 
and genetic resources of many agricultural crops. 
materials used in medicine, eco-tourism and 
recreation opportunities, and help in 
maintaining favourable environmental conditions 

as well as 'tc"4:.uth lath.' lnthc pcbt, huM'\t't, Lhl· 

forest has been ,;t"Wt'd mainly as a source of 
timber to feed the woocf.ba.'it'd indu.'ltries. which 
produce a \-ariety of products for domestic and 
export consumption. The other equally important 
components of the forest ecosystem such as 
em.ironmental semces, hOWC'Vt'r, have not attracted 
much attention until vny recently. This is indeed 
an unfortunate situation knowing the fact that 
tropical forests are very rich in flora and fauna. 
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Tlw natural product!> that cunw from the 
forc..;ts include latex, .;teroid.,, edihlt• oih, rattans, 
b.uuhuo, ~picc.·-.. pesticidcc;, ancl dy<·~tufh whilc 
~mm· of tht• consumer good~ m.tdc from forest 
pwduct' arc cofiee. lubricants, glue for postage 
'tamp-;, gulf balls. chewing g111m, toothp.tste. 
,h,unp<><>, mao;cara and lip,tit"k. The market in 
tht•sc indu .. trial product" j, \\UJ th billion'> of 
cloll.u' per car. 

'J he full potential of the biolugicall} 
dhct e tropical forest~ ha' ncH~r been 
complctcl} quantified in economic or 
ITIIJilCI,If) tCrnl'i. \\1tile it i~ n•l,lliH'I} "impJe LO 

clctcrminc the economic \alut• ol timber 
bccamt· of ib readil) <t\'ailahle tnarlo.et price, it 
b not a~ ~imple lo calculatt· the t•conomic 
v<~luc of tecn·ation, wildlife conwrvation, 
medicinal planb species or hiologilal diver~ity. 
This could be an impottant factor for the pa~t 
ncglt•ct on the norH.imbt•r component" of the 
fore t ce<>'''tcm in the dcCt~ion to comen 
forc•a to ;ton-fore\1 u C'\. 'I he economic 
pott'ntial of the...e re'<ources h~ not been very 
mmh appreciated. Since the t•nmomic value 
of these re~ourceo; 1:. dillicuh to determine, 
tlwit • eal powmial a~ inconw gctwnuors has 
nut ht t•n full) ex.pl01 t•d. Thert• is a strong 
nct·cl for studic-; to be Cflll it•d nul w qu.unify 
to tlw fulle~t extent the economic value of all 
fore t good" and senices. On I then we \\ould 
haw a complete 'iew on the costs and bt.·ndit-. 
of rumparing altcrnati\e fore~tland use 
option~. 

I hi~ paper di cu e the economic ,,due.· of 
\)cr llit.un f'ore t, Puchong, Sdangor \\ith 
<'mpha'i' on timbt•t Tl''uurce~. • ecrc:ation, 
bt•ndits to community and wild lift- cnnwm\tion. 
Tht• unplication'> ot the tllcl) 1m land usc 
option~ an· di.;cu,,ed in the linal 'ertion of the 
paper. 

VALUATION OF FOREST GOODS A..'IJD 
SF.RVlCES: THE NEED AND APPROACH 

Econormsts gent'rall} depend on marh·t pncc~ 
to indicatt· the \'alue of go<KI and S<'T\ICC ... For 
goods and o;<·niccs c.xch.mgcd in a well-defined 
market, intonnation on pt itc'l .md quantities 
arc readily <l\'3ilable. This infmauation can be 
used lO e timate the mluc of certain goods and 
scniccs by constructing a demand cunc. UnfOI­
tunatc1) . not all fore~t good and sc"icco; hi\\ c 
markcl pric~ . This is particular!) true for most 

of the non-timber forest product' or o;enice 
-;urh a' w--atc1. recreation. wildlift•, wild fntiL\ .md 
gene,, One char.tcteristic of 'uch goods or 
sen-ices i\ the oc;currcnce of 'frt·e rider'\', in 
\\'hich r.m· con•.umers refu'ic to t•xprc~s their 
true \\ illingnc-.Ho-pa) {wtp). but could obtain 
utilit) from tlw good or service. As such, paice~ 
mil{ht be: di,l()rtcd leading to inappropriate esti­
mation of the true economic valm· of the re­
-.ourcc~ . Tht• major role of \"dluation is, there­
fort• to ~'i~n tht· value to goods and 'cnice\ 
with di toned or non-existent market prices or 
w \'alue tlwm in terms of their opportunit co~L 

Typically. tlte benefits derived from fore~t 
re~ourct·o, are to be measured in term~ of market 
p• icc 01 willingnc,s.-to-pay of ust·t~ or consumer.. 
fm using and experiencing the good~ and sen·­
kes. An appauximation of uwr,· wtp for certain 
recreatiort.tl opportunitie.,, for in,tance, can be 
dc,cJopt.>d from a demand CUT\e, whirh indi­
cate-. the quantity of use that u'lt'ro> in a market 
"'ould be willing and able to purch;t~· at each 
price. Otht•r C\timates could be in tcmts of the 
expt•nditurcs on pre\'enlhe mea,urcs taken by 
consmnen or u'crs to a\'oid a future lo~;s. '1 hm. 
consel'vation of fur est resources could bt• st•(·n as 
a fhrrn of wtp for current, as ''ell ,\s, future 
bcncfih. 

Rt•wtnce economist~ ha'e ~et to ~1grcc on a 
t.axonomr of economic \"'alue... TI1crc are man} 
cla.,,ifications of values and ~nefits ght•n in thl' 
literature (Barbier 1992, Muna~inghe 1993, 
Pt•arct• 1993). In general, tlu· follo\\ing catcgof} 
of t•conomic \'alue" arc uc;cd: 

(i) Dan·n uo;c values refer to the producti\'C or 
cc111o;umptiw \~Uut•s of ccw;) ~tt"m componcn~ 
or lunctiono;, Direct u.,e., may b<.• marlo.et{·d 
or non-marketed, \\ith on)e ol the Iauer 
actnuu• often being imponant lor the 
ubsi,1t·ncc need' of local commtmities. An 

example of a marketed dit t'<'l use i timber 
rcsourt" , '~hich can be hancstcd and sold 
to con,ume~. The me of nwdicinal herb 
C\lllntcd ftom the f01 est n•sollaces h) local 
conuuunitie~ i., an exmnplc of nmHnat kctcd 
dire< 1 ttSt', .\tarketed uses rna\ h<• important 
for both dome~tic and in tea n.uinnal markt·tJ>. 
ln gcnt't'31, tht• value of m.u kctccl good-.. 
and SCT\in• is t•a<;icr w mea me than the 
\'aluc of non-marketed and ubsi tencc direct 
use. 
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(ii) Indirect use value~ refer to the value of 
environmental functions lhat support or 
protect an economic acth.ity. For instance. 
a tropical forest protects watersheds and 
store carbon dioxide. Tropical fore-.ts also 
include many plant specaes. which in turn 
rna} have ecological functions. The values 
of environmental functions can be dcrhed 
from the supporting or protecting 
economic activities that have directly 
measurable values. 

(iii) Option value relate to lhe amount that an 
individual or society would be willing to par 
to conserve an ecoS):.tem tor future u<>es. 
For example, preservation of biological 
divcr;ity can presene wild gene.s for future 
uses such as improvemem of a fruit species. 
V.'ild fruit and fash ma~ pa ove to be extremely 
valuable genetic stocks in the future, because 
many of these \\ild plants and Ii h have 
gene. that can help re ist some kind of 
diseases. 

(iv) Existence \'alue refer to ~iery's "illingne . .,_ 
to-pay to con~rve biological resources for 
theia own sake, regardless of their current or. 
optional uses. For instance. man} people 
reveal their wtp for the existence of biological 
resources such as wildlife and landsc-.tpe 
without participating in the direct li'\C of the 
wildlife and land.;capc l.hrough recreation. 

The method employed to determine each \'alue 
mentioned above depends on the nature of 
forest goods and senice in question. For the 
direct use value. the methods a\'ailable include 
market-based technique, changes in producti\it} 
approach, relocation cost, and damage co~t 

a\'oided. The contingent \'aluation approach 
can be used to value the indirect use, option 
and existence values. This method r(·quires 
good understanding of forest goods and senices 
production svstem. It is not the intention of this 
paper to discuss each method used in \<thling a 
good or service. A good literature on the 
methods used can be found in liED (1994) and 
Mitchell and Carson (1989). 

MATEIUALS AND METHODS 
Location tif tM Study Area 

The study area is the Ayer Hit.am Forest (AHFR), 
Puchong. Selangor. which is located in a strategic 

place in a rapidl} developing urban community. 
Some of the de\'clopmt:lll paojecu; that ha\e 
been completed in the 'acinity include an 
agdculture project, world das.c; "P'"t" complex. 
a multi-mallion dollar housing project. 
incineration plant and waste dispo«al area, and 
an equestrian park. The fo1 est 1 e-,en·c hac; abo 
been excised for the highway Jill king Seri Serdang 
and Daman~;ara Puc hong Highwa~. The new 
administration city, Puta.~aya, h just a ~hort 

dri\'e away and 'iO is the capital city "f Kuala 
Lumpur. The forest area, therefon·. could 
pro\'idc excellen l recreation and eco-tourisn 
opportunities for urban dweller'>. 

The forest belong· w the Lowland 
Dipterocarp forest type. It is classified as a 
secondary disturbed forest because it has been 
logged and treated seH•ral times c;jnce 1930'~. 

Currently, the forest comprises ~ix compartment~, 
namely, <.:ompanments 1. 2. 12. 13. 14 and 15. 
These compartments make up a total area of 
1,248 ha. According to the Fore'itry Department 
record, the area of AHFR has decrea ed 
substantially from the original forest area of 
about 4.267 ha in 1965. The extent of forest 
area and the percentage of area lo.·s as compared 
to the original area are shown in Table 1. 

The AHFR is the only remaining lowland 
forest resen·es left in the Klang Valle). It is an 
excellent demonstration an·a for smdent.'> to 
learn about \'arious a!>pects of forestry. In 
addition. the forest area offer~o re!lc:trch 
opportunities for scientists interested in the 
working of a tropical lowland forc~t ecosystem. 
It also serves as an important 'green lung' for 
the urban city of Kuala Lumpur. 

Considering the factor.> mentioned above, a 
gener.il function of AHFR is to promote the 
protection of a lowland forest ecosystem that 
would sene the needs for education, research, 
and recreatinn not onlr for UPM community 
hut also the urban areas (Petaling jaya, Subang 
Jay-.t, Kelang. Kuala Lumpur) and dwellers 
surrounding the forest reserve (Seri Serdang, 
Seri Kembangan, Puchong. Kajang and Bangi). 
Thus, the management objectives of AHFR are 
as follows: 

• to promote systematic and coordinated 
research into the working of a lowland 
rainforest ecosystem: 

• to provide training areas in forest biology, 
forest production. forest management, 
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emironmcnt. mc.:dicinal plam,, microclimate. 
;md otht•r relatt.'d disdplim•,; and 

• to ufler opponuniti~' fm fu1 bt recreation 
and t'e<>-wurism for loc.,tl ,,, v.e ll as tht> 
-.unounding urban cummunitic~. 

TABlE I. 
f.:\tent of A\er Hi tam For~ t, Puc hong. 
Sdan~or and a1 ca lu (I !16:;. I !N7) 

\'c.'ar 1-ur cst area (ha) 

1Clh5 ti~67.56 

I !I 0 4006.00 
I IlK~ 1006.00 

1!1~3 2198.00 

1994 IH64.00 

·~·7 10))2.701 

!'ere c n ta~<· of an·a Jo,, 
( comp.trcci to ba.-e 

w-ar 1965) 

:lo.o~ 

:in.os 
h-l.HO 

tiX.66 

N2 .7~ 

~uru: Annual Repc.,rt , Sclangnr State f'ore~ll')' 

lkp.11 uncnt (\'anou" }'CaN) aud l>t,tnct fore,t 
Offin St-l:tu~ur rcngah, Cher~. 

l"lflllfllllic \ 'a(unltOTI . .\lrlhtwi 

In this -.tudy. the economic ,·aluation \\~l.S carried 
nut lor till' following goods and M:r\'iccs: 

• timbc:·r reo;ources 
• r t't re:uion 
• loc.-al dependence of non-wood re~ources 
• \\ i ld lift• 

It should be noted that the total c.·conomic 
\alu:uion of AHFR j.. c;till on-going, and the 
n·,ult' prt·o;emcd here ;u t• not comprehcnc;i\'e. 
I he t•conomic \'ahw of wilcllik "'"~ ha .. ed on 
ph}'it al unit, not the cn>numic \,thtt' per ~e. 
Tlw lollm~ing ~ection dt•sc r ihe~ the methods 
used ,md rc.,ult.; of economic ,·c~lu.uion quantified 
for each of the gcxxl and -.el"\i((·~ uf the A\cr 
Hitam Fore-.t Rco;el"\e. 

\ al111ng 1imbt:r RI'WilTCrJ 
The residual valut• nlt'thtxl wa .. used 10 t':stimate 
stumpage value of AHFR. The ,,tlut· of tanding 
timtwr is calculated a.; tlw diiTcn•nn· l:x·f\\cen 
the ~llilll( value or the produns made from it 
and the stump·to-mar kt•t proccs\ing cosb 
(including margin fm pr ufit and risk). 
tumpage value per hectan· for a compartmenL 

was calculated using the follo\\ing fonnula: 
~!.1 • 'y • (pti- c • pmij) 

whc.·•c.•: 

'' .. 'tmnpagc \'aluc, (R.\1/ ha) 
, . • volume. (m 11/ ha) 
p • price. (R;\.1, m~) 
c = cl\etagc logging cost, (R:0..1 / m3) 
pm = profit margin, (RM/ m!\) 

iJ are indc.·:-.: for pede' and di.unetcr cl£,, 
re,pt·cti\ cl}. 

pm i' calculau·d a.~ follo\\ 

pm
11 

:: (p PR) (1 +PR) 

wht'H' PR i' profit ratio. 

The subS(.'ripts i and j indicate that stumpage 
\Uhtt• (s'iJ) varies due to variation' in InK price 
(p

1
· ) .u earh diameter cl~j. Since uH:ragt.' cost 

j, i ml,L"lllt, it is not ubscripted. 
Dat.l on timlx:r \olume \\ere obtaim·d from 

the r ennd' <lf a po,t-fdling imentory <onclucted 
b\ the f'aruh} of Fore~t.ry. UP~I. The imenton 
dat.<1 \H'rt' u'ed to e~timatc timbc:·r volume for 
each 'pccil's in the companmcnu. b~· ming the 
one '~·•Y \Ohune formula. Data on log price~ 
wet e obtaint'd from pre\'IOUS \tud~ by \\,ang 
~<•or and \lohd. %ahwahid for 1\<.gt'n Scrnbilan 
(Tablt· 2). O.ua on logging co'L"> \\t:re abo 
obtaint·d from the llld) by Awant-; 'cx1r and 
:O..lohd ~hahwahid (1997). The.· a\Crd..:e logging 
co~• ll't·d •n tht• anah is wa.-. R\1i5 pt•t cubic 
nwwr. Data cullcued \\ere an.1h-.ed to dctem1inc 
the total 'tumpag<' \'alue for C.ompaltmt'nh I, 2. 
12 1~. II and 15. 

RESULTS AND DISCUSSION 

\ 'a /11111g J'im/11'1 R.t,IOW'Ul 

The t.txonomic compn Ilion f1om the 
cnumcr.ttion or tre~' of 5 em and abmt· in a om· 
hccmre plot in a lowland forc~t at AH.·r Hitam 
For st, Selango1 is .;hm'n in Table S. Rc-uh' 
shm\cd that the plot contain" l ii tree ~pc( ie' 
bt·longing to 92 genera and 44 Jamilit'' · 

I he \'ar io\1\ c limate nf \tumpa~c ,,lluc 
\\CI C <"akul,ttt'd and prt'st'Jltt•d in I' a bit• t. nw 
rc,ulh shm\' that the cstimat<.'d 'uunpagc \,tim: 
j, 'uhst.mtial, compan.bk· tn other t•,timate' in 
the hill forest. In fact, all the c~umated tumpa~l' 
\'Ctlucs a1c n·lath~l~ highe1 to tht' csunMtc-d 
'tum page value for other hill diptl'rocarp for ·st~. 
Thi indicate' that that the AHFR '' full 
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TABLE 2. 
Lc>g price b) speciec. and 'l'<'cit•s group (t:x-matau). R~l lm' 

srx-des/ 
Species group. r 

Group I 
Dark red meranli (I= I) 
Light reel mcranli (1=2) 
White meranti (i•3) 140 
Yrllo\\ mt'ranti (i=-1-)94 
Meranti melantai 0•5) 

Group 2 
~le~awa (l;{;) 
\lt-rd\\an (1=7) 
Gcrultl (ic8) 

Group 3 
Oily ken1ing (i=9) 
Non.()ilr keruing (1=10) 
Kapur (i;J l ) 

Group 4 
Balau (i=l2) 
Cengal (i=13) 
Giam/resak (i=l4) 
Other HHW (i•l5) 

Ugh t hard wood {1• 16) 
(Group 5) 

Medium hard wood (i= 17) 
(Group 6) 
Heaw hard wood (icl8) 
(Group 7) 
Half commercial species (i• l9) 
(Group 8) 
Podo/ Agathi!> (i=20) 
(Group 9) 

15-30 
(j•l) 

233 
224 
212 
142 
157 

192 
108 
108 

272 
86 
86 

196 
249 
115' 
115 

107 

86 

115 

108 

108 

.»uru : Awang Noor and Mohd. Shahwahid ( 1997) 

regenerated in terms of economic suslainability. 
The stumpage values for trees above 30 em dbh 
and above range between RM5.279 per hectare 
and RM30,318 per hectare. Another study on 
economic valuation of tree species in a one 
hectare plot showed that the stumpage value 
was about RM26.222. The results from this one 
hectare plot was higher than the estimated 
value of the two compartments using the 
inventory data. This is not surprising because 
this value include trees 15 em and above 

Di<lffit'lt:l' cia~'. j 

3045 4:>-50 50-60 60+ 
(j-2) (j=3) (j=3) (j=4) 

332 3til 451 ·17'.2 
313 358 ·123 413 
282 333 !H3 
187 229 2-13 
2·l7 331 ~6 394 

322 H2 511 537 
H:l 162 192 2UO 
143 162 192 2CIO 

3-11 412 466 476 
110 131 213 228 
110 13·1 213 :l2~ 

287 ~I 479 503 
376 528 6·19 697 
152 174 214 230 ,-., 
:>- 17-l 214 230 

135 159 189 201 

110 134 213 228 

152 174 214 230 

143 162 192 200 

143 162 192 200 

compared to that of the 30 em and above. The 
present value of sustainable timber hruvest was 
calcu lated at JO percent interest rate and 55 
years cutting cycle using the following formula: 

PV "' SV(O) + SV ( t )* l /( (1 +1.10)55_J}, 

where SV(O) is stumpage value from current 
harvest and SV(t) is stumpage value at t=55. 
Since forestry inYOives long leTI1l geatation period, 
the present value of sustainable harvest of AHFR 
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i not much different. from the current harvest 
(range from RM5,307to RM30,479 per hectare). 

TABLES 
Taxonomic c:ompo$ition of U'ec~ at Ayer Hitam 

Fore:.t Reserve 

family Genera Species 
Anacardiace:te 4 6 
Annonaceae 4 4 
Apoc)Tlaceae I I 
Bomba.cact'ac I I 
BUI'5Craccac 3 J.l 
CclaMraccae l 
Combrcwccae I 
Cornaccae I 
Cryptcroniaceae I 
Oipterocarpaceae 3 
Ebcnaceae 2 
F.lacoc::u-paccae 1 3 
Euphorbiaceae 12 18 
fagac<"ac I 1 
Flacourtiaccae 3 6 
Guttiferae 3 9 
frndnaceae 1 1 
Lauract'ac 5 12 
f.cguminosac 1 J 
l.inaccae 2 2 
~tcla.,tornal:lccae 2 2 
Mcliaceae 3 3 
Moraccae 2 6 
Myristirnceae 4 14 
M}Ttaceae 2 19 
M)ninaceac I 3 
Ochnaceae I 
Olacaceae I 
Oxalidaceae I 
Pol)galaccae I 4 
Proteaceae I I 
Rhi1ophornccae 2 2 
Rubiaccae 6 6 
Rutaceac 3 4 
Sapindaccac 2 5 
S.lpot.act'~C 3 5 
Simaroubaceae I 
Sonncratiaceae I J 
Sterculiaccae 2 2 
Theaccae 1 1 
Th)melacaceae I 2 
1iliaccae 2 
Ulmace.tc 2 
\'crhcn;u:eac 1 

TOTAL 44 92 177 

Soura: Pms (1995) 
\'aluing &cmuion &MjitJ 

The AHFR is also used by the local population 
for recreational activities. A study was conducted 
by Mohd. Shahwahid d aL (1998) to determine 
the recreational value of AHFR. A Zonal Travel 
Cost (TCM) was used in this study. The Objective 
was to determine a demand funcuon relating 
the number of visit/population of a zone with 
average zonal values of travel cost. The data 
were collected using a structured questionnaire, 
\\hich cont.a.ined questions pertaining to ~ocio­
economic characteristics of visitors, dist.a.nce 
travelled and location of origin, mode of 
transportation, travel expenditure to the site 
and frequency ofvisit. A total of 80 respondents 
were interviewed over a three week period in 
March 1997. The respondents from the survey 
were mainly from the District ofPetaling (46.3%), 
followed by the District of Gombak (20%), the 
District of Hulu Langat and Kuala L'lngat 
(11,.2%), t..hc District. ofSepang (7.5%), and the 
remainder 3.8% were from the District of Klang. 

The average expenditures of RM12.36 per 
\isitor made by the respondents in making the 
trip to experience the recreational services are 
for transportation, expenditure for foods and 
recreational sen.ices and recreational materials 
(Table 5). 

Demand for recreation of Arer IIi tam Fore~t 
Reserve was estimated by estimating the number 
of \isits from each zone and the average travel 
co~ts per vi~it.. A demand cune is then fitted to 
each zone average points. The total con!;umer 
surplus for each zone was calculated as the 
product of the average consumer surplm per 
\isit and the total number of vi~its. The net 
social benefit provided by the area being valued 
is indicated by the sum of the consumer surpluses 
in all zones. The average comumer surplus per 
individual visit across all zones was estimated at 
RM1.23 (Table 6). This estimate is comparable 
to the values e~timated by Awang Noor and 
Mohd Shahwahid (1997) for six for~st 

recreational area~ in Negeri Scmbilan with 
e~timated valuC$ ranging from RM0.58 to RM2.26, 
\\ith the average of RM:J .49. lkmon el al. 
(1996) obtained a similar re.c;ult from a ~tudr on 
20 forest recreational areas in Pcnirhular Malay!>ia 
with the values ranging from RM0.78 to RM3.74, 
an average of R.M2.30. The lower c tirnates 
obtain~d for AHFR could be due to the relati\·e 
superiority in tenns of outdoor attributes of the 
other sites and lower \isit per month. 1l1c 
a\·erage monthly recreational users of the AHFR 
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T •\BLE ·I 
Total '>lUillpagc \'alue of A.HFR, Puchong, Selangor (R.M ha) 

Yl'ar of a~se~~ment Companm<'nt Stumpage vahw 
(trees > 30 em) 

(RM/ ha) 

Prc~ent \alue 
(R.\1 lm) 

SV+SV l!l(h0.10)55-ll 

SOlute 

1995 
1998 
199R 
1998 
1998 
1997 
1997 

ha plot 
ll 
C2 
Cl2 
C13 
CH 
Cl5 

26,222 
5.279 
9,521 

30.318 
25,260 
17.169 
14,500 

was estimated at 300 uscrl>. The annual value of 
rccn•ation benefits for AHFR was therefore 
R.\14,428. Using a 10% discoum rate and 
as~uming a con~tant \'isi~:ation rate 111 the future, 
the net present value (NPV} of AHFR was 
estimated at R.\14-1.280. It should be pointed om 
that the estimated value is site specific and subject 
to existing conditions. If new fac1lities and 
accessibility are improved and developed, the 
estimated economic ,·alue of recreation beneiits 
found in this study would be altered. 

\ oluing thf' Bnufit\ /(} Lora! C'..ommunity 

A study wa~ carried out to detem1ine the extent 
of use of AJ IFR bv the indigenous or Orang Asli 
communiry (Rusli ct at. 1997). The main 
objecti\'es of the study were to e~timau• the 
quantity of timber and non-timber forest produce 
collected by the Orang A~Li as well as the rt•venue 

26.361 
5,307 
9,572 
30.~79 

25,:~9·1 

17,260 
14,577 

TABLE. 5 

Pius (1995) 
1\or<;ahikin ( 1998) 
1\orsahikm ( 199!{) 
Norsahikin (1998) 
Norsahikin (1998) 
Johnn ( 1997) 
Johnn) ( 1997) 

Travel cost mcurred b) rc,ponden~ to 
Ayer Hitam Forc'1 Re~enc: 

ltc:ms Awntgc cxpcndnun: l'c:n:cnt~tge 
(R.\11 vi~itor) 

Pc1rol U5 33.6 
Food 3.35 2K7 
Recn:atJ()naJ kit 3.63 29.! 
Book.<. and maga~in<·~ 0.52 1.2 
Other~ 0.51 ·U 
Total 12.36 100.00 

\ottra: Mohd. Sh<thw-.thicl 'J al. ( 1998) 

that could have been generated b~ collecting 
these produce. 

Using a structured questionnaire, interviews 
were held with each of the household heads of 
two Orang .\sli communities residing at Sungai 

TABLF. 6 
1::.\umation of \'alue with till' 1onal travel coM method (TC~f) for A)l'T Hit:tm ForeM Re!>el'\'(' 

Zont· Pl)pulation Number 
(number of familv) of familv· visits 

54,653 19 
2 633,144 120 
3 129,696 21 
4 542,906 37 
5 410,491 2El 
6 406,H32 6 

Total 2.177,722 231 

Sorm:~ Mohd. Shahwahid rl aJ. (1998) 

Avc:r.lgt• 
number vi~1ts 

per '(JOO 

poputuion 

0.35 
0.19 
0.16 
0.11 
o.oos 
0.015 

A \'t'r.lgl· cost 
p<"r vi~il 

(R~I) 

3.85 
4 .10 
5.00 
6.0i 
!:UI 
14.00 
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<.onsunwr 
surphL\ per v1si1 

(R.\f) 

0.19 
O.X:i 
0.00 
1.65 
3.59 

0 

Total 
consumers 

surplu~ 

(R...\1) 

3.61 
99.60 
18.90 
61.115 
100.52 

0 

2R..'i.6R 
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lttsau l.uar and Sungai R..."Lsau Dalam during 
tht.• month'> of l\on·mlwr and Den·mhcr, 1996. 
1 he main aim of the inwrview was to gather 
dat.t and in feu mation on the volume of f01cs1 
produn· collcc~t·d by the Ordng -\sli. Data on 
prin· of \·,u·ious forest products wcrc ohtain<'d 
b) sun·t·~ in~-t marl<.et outlet<; in tllc vidnity a'> well 
as in the city of Kuala Lumpur. The household 
ht·ads were also asked about tlll" prices of some 
of the produce in cases where the\e arc not 
obtainable from the markets. 

The results show that. in terms of species 
collected, the Orang z\sli communities arc more 
dependent on the forest resen·e for food and 
fruits than for 01hcr purposes like housing 
comtruction, handicraft-making and medicine. 
\\1lilc all the 2·t animal species mentioned by 
tht.• Orang Asli were hunted for their meat, ·18% 
( 10 ~pecics) of the plant !ipecies are for fmits. 
Birch ami small mammals comprise 75% of the 
animal spt•des collened. 

Tht• rcwnue that could have been generated 
:md/or san•d by collecting tl1e timber and non­
timbt•r produce amounted to nearly 
RM 1 J 0,000.00 f{), the yt•ar 1996. The revenue 
gcnt'rated b}' plaru species was about st•ven times 
more than that of animal species. The greatest 
source of re\'cnu<.• came from hou~ing 

construction followed by handicraft-making and 
fruits. The Orang Asli commented that they are 
le~ dependent on the fon•st now than before. 
According to them. the forest now pro\-ides 
lcl'.o;er number of useable species of plants and 
animals than before. Also. the Orang Asli are 
now economically bcue1 ofl' than before and 
thcr can depend more on markets than the 
fnrcst for tht'ir daily necessities. 

Valui11g Wildlifi• &sourrt':S 

So far, no studies have been dom· to determine 
the economic value of wildlife species at AHFR. 
The studies, thus far, have only looked at the 
distribution and composition of bird species in 
the forest (Mohamed Zakaria 1997). The studies 
also reported the characteristics of the 
microhabitats of the various bird species found in 
the forest area. The results presented here are 
baaed on a study conducted only in C..ompartrnent 
15 (southern part) of the forest resetve. 

PreUminary results show that there are 
altogether 153 species of birds from 38 families 
in the study area. The three largest families are 
Timaliidae (Babbler species), Cuculidae (Cuckoo 

species) and Pycnonotidac (Bulbul species) 
(Table 7). 

The Ave• Hi tam Forest R<.>serve is a secondru: 
forest and yet it is very rich in bit d species. Most 
primary forest$ contain. on the average about 
200 to 220 species of birds. The number of 
species that has been recorded is 153 and ll is 
predicted that there are at least another 40 
species. The diversity of families recorded is also 
comparable to othc• primaf)' forest areas. Almo•q 
all of tlte families recorded in other forest areas 
arc also found here. 

The study has only covered the !>outhern 
part of the forest reserve. This particular area 
has been logged quite extensiveh•. The area i!> 
dominated with secondarv plant -;pedes such as 
Moraranga. This could be the reason whv there 
are abundatH bird species associated with 
secondan· forest. 

lmplicat!onJ on Land-urt 

The estimated economic value and outer indirect 
bene.• fits of AHFR are substantial and plar imponant 
roles for ~a-economic development of tht• art~. 

The point of interest is how the benefits of 
conserving AHFR would be accrued to different 
social groups, including state, national. and global 
communit). This requires the need to calculate 
incremental net benefits between the costs and 
benefits in the altemative land use options and 
those of the ba.'ieline (forest consem\tion). 

Future land use in the surrounding areas 
will be determined based on population growth 
and the need of population for various senices 
and other facilities such as housing, industries. 
recreation, and so forth. Pr~jection made in the 
structure plan of Petaling District and parL'i of 
Klang District showt·d that the need of land use 
for housing is the highest, followed by recreation. 
community facilities and industries. As such. 
the pressure of AHFR for alternative land uses is 
very tremendous. With regards to forestland. it 
was suggested in the strUcture plan that the 
forest resetve should be comen·ed for it~ 

ecological function and watershed protection. 
Only some parts of the forest should be used for 
passive recreational purposes such as jogging 
track, camping ground. and research. 

In order to evaluate the economics of forest 
conservation against other alternative land use 
options, there is a need to carry out comparative 
valuation. This is basically the application of 
benefit cost analysis (BCA), where the net 
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1ABLE 7 
Li\t of bird sp<•cic'> recorded for each family at A\cr I litam Forc't Re.,..·ne 

No. Engli~h Name 

ARDEIDAE (2 ~pccie~) 
I Little Heron 
2 Cinnamon Biuem 

ACCIPITRIDAE (3 ~pecics) 
3 Black-shouldered Kite 
4 Cre~ted Serpent-Eagle 
5 Japane<;e Sparrowhawk 

PHASIANIDAE (2 ~pede,) 
6 Crested Fireback 
7 Great Argm 

RAilJ..IDAE (I specie~) 
8 Whitc--brcaMcd Waterhcn 

COLUMBIDAE (5 ~pecic:s) 
9 Liti.lc Green Pigeon 

10 Pink-ned.t-d Pigeon 
II Sponed Do-:e 
12 Pt•accful Dt>le 
J 3 Grecn""'inged Pigeon 

PSIITACIDAE (2 ~pccie:s) 
1·1 Long-t.·11led ParaJ..cet 
15 Blue-crownt>d Hanging Parrot 

CUCULIDAE (12 ~pe(tcs) 
16 Moustached HaY<k-Cuckoo 
17 Hodgson\ Hawk-Cuckoo 
IR Indian Cuckoo 
19 Plaintive Cuckoo 
20 DronftO Cucukoo 
21 Common Koel 
22 Black-bellied ~f.alkoha 

23 
24 
25 
26 
.,~ _, 

Raffie)' M.tlkoha 
Red-billed Malkoha 
Che,umt-brcasted ~falkoha 
Greater Coura1 
Les.scr Goucal 

STRIGIDAE ( 4 'p<>cic~) 
28 Collared Scops-Owl 
29 Rcddi~h Scop~l 

3U Common Scop!rOwl 

31 Brown Wood-Owl 

PODARGIDAE ( 1 .sp<·cic\) 
32 Large Frogmou th 

CAPIUMULGIDAE (2 ~pecies) 
33 Malaysia Eared Nightjar 

Scientific Nanw 

Butt~rill'l 1/riatus 
J:xobrychw. nrwamomms 

1-/mnJS fnl'nllnl 1 

SJnlomrs rhl'r/a 
ArnfJltn J(ltftlnf 

l.cphum iwuta 
1l~wanm argus 

Jhnnurm7m phtl!'nirunt.\ 

rrrrrm ofnx 
rrnvn VI'T'Trn" r 
StrrJIIojwfin rlunm\H 
('~lin 1lriata 
ChnlctlfJhaps mdi(ll 

p,uantla umgarnuda 
}..Qilf'11frH gafl(lthJ.f 

C11rul1t.! t'agmu 
Cun1lm fuKnX 
Curulr11 mic·mjlll'l'lll 
C.acomtmiJs JMJUlums 
Sr~mirt~lus iiii(!Jbri.\ 

F:ud_~namvs 1rol~pt•rm 

Phnnurophal'tH dmrdu 

Phamuopluum rhluroplmf'lll 
Pht~n~lmplml'tlf ;troanirut 
Phanuropluv:~a nm11mstris 
C.t'711Trl/>tU llflJ"'I\U 

C.l'ntropus bmgalmllf 

Otu~ baJcltamo11ffl 
Otlll mj,.srrn' 
0111\ stujJl 

Stnx kptugmmmrm 

&trochostcnrnu aun/ru 
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~1al<11 Nam~· 

Pucong Kch•di 
Purong Bend.m~ 

t.:mg B<•hu llitam 
Lang lk~jambul 

Lang S("'''" 

A;<tnl Pcogar 
Kuang R;l\a 

Pun;u Ootun 
Pun.u G.lCiing 
~lt-rhok Salam 
Mt·•bok .\!nan 
l'\lnai Tanah 

8,1\all ~uri 
Ba1 .111 Kt·< il 

Sc·"·'h l ckukur Kccil 
Sc•,,,,h Hann• 
x·w.1h India 
Se11.1h Mali Anak 
Sc·w.1h S.tY<.ti 
Sc1,·ah Tabu 
( .t·nok Pt•nll Hu,un 

\.cuok Kcrak 
\.A.'nok Api 
Cenok Btrah 
But·lmt Carik Anak 
But-hut Kcdl 

1-lantu Reban 
H antu Mer.tlt 
llantu Kuang Kuik 

Hantu Punggor 

Segan Besar 

Tukang Malaysia 
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Tahlt· 7 (continued) 

='' I .arge-1:nled :-:ightjar 

APOPIDAE (3 "J>CCIC') 

35 Silwr-rumped S\Ooift 

l\fi Forl..-tailed Swih 

:\7 1\rmm '-ct·dlt>t.ail 
HE.MIPROCNIDAE (2 ~pt'C'ICs) 
38 Whi\kt•red Tree'l\l.ih 

TROGONIDAE (I spccic.-s) 
40 ~carh:t-nunpt·d Trogon 

ALCIDINIDAE (8 ~penes) 
II UHnmon Kingfhhcr 
12 Bluc-<'<ut·d Kingthlwr 
1:{ Black-backed Kingfhhrr 
4 I Rufou ..... ba(i..ed Kingfi~h~r 
15 Stock-billed Kingfisher 
t6 Black-capped Kingfisher 
17 \'\nitt"lhroated Klngtisher 

MEROPIDAE (3 spt·m·.s) 
18 Blue-t.ailt'd Bct-.Eatcr 
4Y Bluc-thru.ucri Ike-Eater 

50 Rcd-bcardcrl Bee-F .. .-uer 

CORACODAE ( 1 'lwcie~) 
51 Uollarbtrd 

BUCEROTIDAE (:! 'Petie~) 
52 \\ hue<rowned Hom hill 

53Biacl.. Hornhill 
C.APITO~ID.\£ (6 .. pecie-.) 

51 Gold-\\ hi,kered Barbct 
5!>Yello\\·U(I\,1lrd Barbt•t 
56Rt·d-throatcd Barbel 

57 Bluc--<:arc-d B.ui>C't 
58 Bro\\·n Barbet 

PICIDAE (9 o;pc:tte~) 
59 Rufous P1culct sa,m abnonni' 
60 Rufou~ \\'r)()(lpt·cker 
til Chc-1 kc>r-thmatt•d WcKidpcrker 
62 Banrled WoodJ><:ckcr 
63 Common Goldcnback 

64Buff-nunped Wood pee kcr 
65 ButT-ne-cked Woodpecker 
66 Grt·)·and-Butl Woodp .. ·ckt•r 
67 Maroun Woodpc:cker 

EURYIAIMIDAE (!\ ~pt'Cit"s) 
68 Bandt."<! Broadbill 
69 Black-and-Yellow Broadbill 

Capnmulgrtf marrurw 

Rhapl!idura lnuopygialts 

Hrmipromr rmn.atn 

Hrmijn'()(11t lonf!ipmnit 

//(lrpad•·s liuvmurlli 

Alc~do althrs 
, \lmlo mmi11Cml( 
C~ X 1'111htU'Iti 

C'~x mfidomu 
Prlargr>fms ((lpm~iJ 
1/alryt)ll plll'(J/n 
Halrvon smymmru 

,\.fn·ops phrllppmus 
Mm'fls 1riridi1 

Syrl)·rmu.s mmrtus 

EIIT)Ilomus onmtaus 

Brrnuconru tOJnatm 
,\nthraroceros m4lmmuu 

,\f~mlaima thT)••r,pogrm 

,\lrxalaunn hnmai 
\ftgliWIIIUI my\tncnf'lltltiO.\ 
,\.f,galmmll tmrtmli1 
Calorlu"'rphu\ fultgirWJus 

/J;Intok !VriJ 
\flrroptm•tH lmuhyurlu 
Ac111 mnltnln 
PioH ~twlim'~tu 
IJmf>!Jwm ;mm IWH,. 

,\ftri!lypt(l tmt11 
Un~rlyptN tulllu 
llmrimr111 ronnrii/J 
Bll·tlupmo rul11g11row~ 

f:urylmmut JfWamruf 

f.'~trvlmmu..l oclmrmalu1 
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Tukang Kubur 

La\'ang-Jayang Kecil 

La)ang-lar.utg El..or 
Cabang 

Latang·ld)<lllg Bcsar 

l.a}ang-layang jambu 
Ked! 
l.a)ang-layang Jambu 
Kclabu 

Kesumba Puteri 

Pekaka Cit<it Kecil 
Pekaka Bintik-bimil.. 
Pckaka Rimba 
Pekaka Api 
Pekaka Paroh Pcndd. 
Pck<lka Kopiah llimm 
Pekaka Bdukar 

Bcrck-lx~rck Carik Dada 
lkrek.-bcrek Tadah 

Hujan 
Berek-berek Janggm 
Merah 

Tiong Batu 

Enggang Jambul Putih 
Eng-gang Gatotl Birah 

Takor ..Jam bang Ema~ 
Takor Mahkota Kunmg 
Takot Raya 
Takor Akar 
Takor Dahan 

Bt'latok Biji Nanglm 
Btlatok Ranting 
Selatok Mer.&h 
Bdatok Pinang Mt1da 
Bdawk A .... an 
Bclatok Tuki-tuki 
lklatok Punggoh 
Bclatuk Punggor 

I'akau Rimba 
Takau Huam Kuning 
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I able 7 (continued) 

70 
71 

Black-and-Red Broadbill 
Green Broadbill 

HIRUNDINIDAE ( 1 specie~) 
72 Pacific SYo-allow 

CAMPHEPACIDAE (2 <;pedes) 
73 Black-winged Flycatcher-Shrike 
74 L..:sser Cuckoo-Shrike 
75 Pied Tnller 
76 Fiery Mim\'et 
77 Scarlet "\iini\et 

CID.OROPSEIOAE ( 4 species) 
78 Green lord 
79 Common lora 
80 Lesser Green Leafbtrd 
Rl Greater Green Leafbird 

PYCNONOTIDAE (10 species) 
82 Black-headed Bulbul 
83 Pu.lf.backed Bulbul 

81 
85 
86 

89 
90 

92 

Yello\\'-\·entcd Bulbul 
Olh•e-winged Bulbul 
Cream-\'emed Bulbul 
87Red-e)ed Bulbul 
88Spectacled Bulbul 
Finches Bu.lbul 
Yellow-bellied Bulbul 
91 HAycry-b.tcked Bulbul 

Buff-\'ented Bulbul 

DICRURIDAE ( 4 species) 
93 BronLcd Drongo 
Q I Crow-billed Drongo 
95 Lesser Racket-tailed Drongo 
96 <~reater Racket-tailed Drongo 

ORJOUDAE (2 specie~) 
97 Black-hooded Oriole 
98 .\!.ian FAyery Bluebird 

CORVIDAE (3 specie<~) 
99 Crested Jay 
I 00 Black Magpie 
I 0 I Largt:·billed Crow 

SriTIDA.t: (a species) 
102 Velvet-fronted NUlhatch 

TIMALIIDAE ( 1 3 $pecie!l) 
103 Shan-tailed Babbler 

104Ferruginow Babbler 
105 Abbot'5 Babbler 
I 06 Sooty<.apped Babbler 
I Oi Scalv-crowned Babbler 

Cymtlirhynchrtf TTWrmriiJnrhus 
Cniypumr~rta vmdu 

1/inm® taJulica 

Hl'mrJnH /Urundinamu 
Coraono jimlmalll 
l.al.agp mgra 
Pmcrrxotu1 igntus 
Pt·ri(TO('o/u\ Jlnmmn.n 

A.rgJihino viridUsimo 
Atgtlluna llphra 
ChltJropm ryonopogrm 
CJ~ktropsi.s tonntrrJit 

P)'l'IIO'IIO/IU o/nrtp.\ 
Pynro1wtus r1111lotrH 

P)·roonotu.\ goaivi.I'T 
T)cntmollu plum(W/S 
PyroOIIOfllf Utnpfnt 

1'\•roonotru lmw n.I'US 

Pyn•o!'oltH nyllnopthnlmo~ 
Cmugrr finsdm 
Cnml{f'l' phatouphaltu 
HJpripci'S rrinigrr 

H~fmpttrs rharlotttM 

Diourus tUntu.s 

Dimlrn.l mmrrtan1 
DirrunH mnifrr 
lJ~erurus paradisros 

(>riolu r xn~tlhonzm 
Irma fmda 

Platl/qfJhus galnlCr.da.tus 
Platysmunu kluofJlmll 
Corvus mnrrorhyndros 

Sitta frontalil 

Tnrha.sroma malaamsl' 
Tnduz.stoma /Jirolor 
"fndUJ.!Ioma abbolti 

Malacoptmm afjir~l' 

Malnroptmm """"''" 
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T.t!..au Rakit 
r akau Sd.twu 

Sualo Bam 

Rcmbah B.nu 
Scwah Kedl 
Scwah Kap<e> 
Ma..~ Tulin 
Ma..~ lklukar 

Kun)it Bakau 
Kunvit KacaL 
Daun Kccil 
Oaun lk'l-ar 

~leriMh Siam 
MC'rb.th Coklat 
Beljambul 
Mcrbah Kapor 
Merhah Bclukar 
Merbah Mal,l Pulih 
Merb<ih ~ata ~t.:rah 
Merbah Kecil 
Mcrbah Rcmpah 
Merb.th Penll Kuning 
Mcrbah 6ulu Panjan~ 
Tcngkok 
Mcrb.th Riang 

Cccawi Keladi 
Cecawi Sawai 
C.t·c-awi 1 lamba Kt•r.t 
Cccay,.i Anling-anun~ 

Dcnd•mg Bclukar 
Oendang Gajah 

Gagak.Jem 
Gagak Kambing 
Gagak Paroh 8e$lr 

Patok 8aldu 

Rimba Ekor l)t•ndek 
Rirnba Sampah 
Rimba Riang 
Rimba Tmjau lklukar 
Rimba Tua Kecil 
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fABLE 7 (continued) 

108 
ll)9 

110 
Ill 
112 
113 
114 
I 15 

Rufous-<nwmed Babhler 
Cllt'stnut-rutnp<'<l Babbler 
Che~mut-\\ingcd Babbler 
Rufou.,..frontcd Babbler 
Slripcd-ttt Babbler 
Flufh'-backcd Tit-Babble• 
Brown Ful\'c:U.a 
\\lme-bell ied Yuhina 

TURDIDAE (5 specks) 
116 Siberian Blut• Robin 
11 i Magpie Robin 
118 \\ 'hitt.'"nlrnpt.•d Shama 
119 Chestnut-naped Forktail 
1~0 \\l1ite-cmwned Forktail 

SYLVUDAE (4 ~pecies) 
121 Yellow-hellicd Warblet 
I ~2 Arctic Warbler 
123 Common Tailorbird 
124 Dark-necked Tailorbird 

MUSCICAPIDAE (7 ~pedes) 
125 Grt')'<he~ted Flyrntch er 
126 Asian Bro~n Flycatcher 
127 T ickell 's Bluto Flycatcher 
128 Pied Fantail 
I 29 Black-naped Monarch 
130 Maroon-breasted 1-l}catcher 
131 Asian Par.td ise Fl)catrher 

MOTACILI.IDAE ( I species) 
132 Richard's Pipit 

lANIIDAE ( 1 species) 
133 Brown Shrike 

STURNIDAE (4 species) 
134 Philippine Glossy Starling 
135 C'.ommon Myna 
1S6 jungle Myna 
157 Hill Myna 

NECTARINDDAE (7 ~it's) 
1 S8 Plain Sun bird 
159 Purple-nape<~ Sunbird 
140 Little Spid~unter 
141 Long-billed Spiderhunter 

142 Yellow-eared Spiderhunter 

l.S Spectacled Spiderbunter 
144 ~ Spiderhunter 

.\laJ.arojJ/ttron 111<1fPIUtn 
(Juuhyns mnrolattt 
SIMhwu n)lhroptna 
StlJchyru mfi.frmll 
.\larronut gulari\ 
,\ facroiiW. pttfOlUS 
,·tfnppt fJru mmro uda 
}~uhiua :.antholnun 

Enthann rym11~ 

C.ops'!chus saularu 
C.ofrorhus malabariro.1 
f.ninmLS rujicnpilw. 
Emntrus Vlcllnuwllt 

Abrolrli/JtH W/Jt'tdlwris 
Ph)'ilouopus lxm:alu 
OrfhOllltnU$ !UIOntlS 
OrthoUJmrH artogulai1 

Rh1 rromym.1 11mbrt1tlliJ 
Musric.apa latirostm 
Cyomis tirlcellu~ 
Rhipidum jatlflnicll 
llypothymu arumz 
Phi.Umlom.a vtlatum 
Tqmphtm~ fJimuiin 

A nihil$ TIOVtU'.W/ondiM 

LAmus m.staJtu 

Apkmis panaW?uis 
Amdotlwm tmtu 
Al'1idolhnr3 fwnJS 
Gmrola Trligiola 

Anllmptes SlmfJIDc 
/-lyflograJttrM h_ypogmmmic:um 
ArucMwtllmJ llmgirrutm 
ArachnotlimJ robwta 

Andnolhlm clary.sogmyJ 

ArruhDthna Jlavif,usllr 
AndiiOihml affinis 
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Rimba Tua Besar 
Rimba Rembah Bc~ar 
Rimba Merbah Sampah 
Rtmba Api 
Rimba Bcrjalor 
Rimba Pong-pong 
Rimba M.urai Coklat 
Yuhina I'crut Puuh 

Murai Siberia 
Murai Kampong 
Murai Rimba 
Murai Cegar 
Murai Cegar Sclukar 

Cckup Paroh Kuning 
Cckup Arttk 
Perenjak Pisang 
Perenjak Belukar 

Sambar Batu 
Sambar Asia 
Sambar Kelicap Ranting 
Sambar Mur.ai Gila 
Sam bar Uban I litam 
Sambar Ungu 
Sambar Ekor Panjang 

Pipit Tanah 

T irjup Tanah 

Perling Mat.a ~kr.t.h 

Tio ng Gemba1a Kerbau 
Tiong Hutan 
Tiong Mas 

Kdicap Kelabu 
Kelicap Rimba 
Kelicap jan tong 
Kelicap Jan tong Paro h 
Panjang 
Kelicap Jan tong Te linga 
Kuning 
Kelicap Jantong 8c:sar 
Ktlicap jan tong Bukit 

Sepah Puteri Raja 
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TABLE 7 (continued) 

146 Cnmson-brcoult'd Flo\\crpcc:kcr 
I 170range-l->t'llicd FlO\\Crpt:d.cr 
148Piain £10\\Crpcc ker 

Prionbdulu.s pnnurus 
Duarom tn~rmostil(mtJ 
Dira~um amcolnr 

"epah l'uwri Pclangi 
1)(-pah Puteri Bulil 
Scpah Putcn Bungsu 

149 
150 
151 
152 
153 

Pl OCEll)At (5 'Pecic,) 
t::ura.\ian Trt·t.~parrow 
Baya Wca~er 
WhiLL-.bdlicd Munia 
Che~tnut ,\Junia 
Whitt. ... hcadcd ~1uni.t 

Pann' munlariUI 

PIMf'll! /JhllippiiiU$ 
umrhuro lnuoga\lra 
Lonchttra malacca 
Lonrhuro m.aja 

<.tal.: um,ia 
C:ial.. Tcmpua 
l'tpit l'adi 
Pi pn Ra\\ .1 

Ptpit Uhan 

Sourer. Mohan1cd Zal..aria {1997) 

benefits of any pair of .tltcrnativc land usc options 
(for instance, fore~t conSl'IYation and housing) 
should be compared. Undc1 lhe current 
situation, the net benefit~ of forest conscr.-auon 
must exceed the forgone net bencfi~ of housing: 

XBc - NB11 > 0, 

where r-.;st is net benefit'> of forc~l consenration, 
XBH is n<:L benefits of housing (alternati\C land 
u.<:.e option.) In compaa ing thc~e two options, it 
is again important to include not onl) the net 
direct or production benefits of each option, 
but also their ncl e:-.temal cmironmental impacts. 
This can be '>hown as: • 

The implic-ation of the ~tudy h that the c~t.imated 
economic \ralue can be used to dctc1mine Lhc 
opportunity cost~ of lo~ing su~t.ainablc Limber 
earnings, rccr<'alion, wildlife. rcJ>t.•arch, local 
communit)' dependence on forest, research, 
environmental education programme, ;u1d other 
environmental bent·fits (such as carbon 
sequestration). In thb 'ltudy. ho\\C\er, we were 
unable to compute tht.· economic los." of forest 
wnversion to other land uses sinf<" data arc still 
limited. Future dfor~ will be made to collect 
more infonnation not onl) on economic 'ralue of 
AHFR but aJ'!O tlw benefit, and cosl.'i fi·om other 
land usc options in the surrounding areas. 

CONCLUSION 

The role of economic valuation 1s Important 
because it pro\idt•$ information on tht• benefits 
of various forest goods and ser.ices in a particular 
forest ecosvstcm. 'Throughout we have presented 
results of some econumic \"alues of forest goods 
and sc:nices of AHFR. The \"aluc~.s estimated 
from this ~tudy could be usc:d in the economic 

valuation of altcmativr forestland me options. 
The fumre challenge is to obt•tin reasonable 
monetaT) c~timates of non-ma1 keL benefit~. 

especiall} external cnvirmuncntal impact!~. The 
cst.imaLiOn of Lhe~~ \".tlut~S should ht• given due 
consideration if one considers thal fore\L 
conser.-ation or protection i~ an ill\C!)Uncnt for 
future generation!). The economic approach to 
determining investment in forest cono;er.·.tt.ion 
requires a comparison of the rate of return fwm 
conser.-at.ion with llw rate of return from the 
alternative Ust.' of fort·,tJand. Conscn-:uion is 
jusufied if the net benl'lit~ of con,t.·r..ltion are 
greater than tlte net benefit.'> lrom altcmat.i\e 
land use optiom. Thw., from the pc~">pecti\c of 
the societ) as a "hole it is \Cry irnponanl to 
value the benefits and co~L' nt'l of all t•conmnic 
distortions in the marketplace. Ignoring all 
potenrial bencfitc; and cost.' of loreo;t nm'\(·r.fltion 
pro,ides a w1ong o;ignal to tlw puliC) maker!>. 
This might bias again<;t forest consen-ation and 
converting forest aa·as to uthc1 l.tnclusc options 
will result in opportunity cost to the: sodcty. 
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ABSTRAK 

/Vrtas kf'Tja ini tnt"mbinranglum komep taman hutan unluk kl'gtmtum rekmni awam dan .nunb(>r pmdidiktm 
)tlllg bolfh diJl'diakan olt"h lluum Simjmn A)t'T flilam, Purhong, SPltm~r. llulan 'iimpan ini u/nlt bt'Tfunpi 
lfbagai lltpak pnulidiklm dtm jxn)eltdiktm ll'lafn perlu bt'l'\edia 1mluk n~.tmbeuarluw ortmg ramai lfll'lflamkinya 
jikn dtbuk.a u ntuk ~guruum tekrerui. Pelutmg rtkrea'i )'fmg di.~tdiakrm ml'~tilah ummpu mrmllt'li nmng lufmrla 
ltl'hmdak l'l'krea5i )·ang mnrgutnuulkan pengalaman )'Gtl-1{ 11U'rt)mmokktm dtw bt'Tdmarkan kepnda rekua.~i 

jJrndidik.an dmgtm latarbelalumg a/am M·mulajluli. Srbamng bentuk prnggtWMtl rtkmz.~i hmdnk/(JII mflibatkrm 
impak JOng rrndah dnn fJI'mbmrgunannJO adalah bfrdasarklm krmmnpumr da11 krktwgcm tkolngi lmlfm 
!Jimpan bN*enttml. Cr1tuk 11u:mmul~i k/Jt•rluau rrkrt'fl$i da11 /Jrttjfzgaanllya lmtrm ~imprm ini mtrtl.tT/ukmr 
amaltm j1mgrm.Han Iaman httlan dan kerangka in.sliltL~i bm.rpadrt. lui mtlifmti JWIIJt!riiatw fJfluang rrkrea.ti 
lutmda orang ramai dtm pada masa _lang sama m~mberi Jlnukanan kt>Jlada fJt•n~.tliharann \umber. vbagm 
kr;mrfrttlan adalllh disarankan agar Hutan Simj1an .t\yi'T Hitam dilulm dan diwartnJum tehagm '/Jultm 

f'n-lmka ·. 

ABSTRACf 

Thil plzpt"r dt.~russfS tht com·l'jJJ of foml park for publlf rfcuattOnal u \t' and tducationttl moum~ to IN! prrmitil·d 
by Ayn 1/itam Forrst RP~t'IW in Purlmng, Srl1mgor. This mmJt' ha\ st'TVrd fH a tnulli11g and r~Mrdt 1itr lmt 
must (It' rratfy t{) a/loUt ptoplt' to 1et jOQI in Tilt 11'1Tl'tl1Wn opport1wity to bt- pratJitlt•d rmztl iH' nb/.t• to amnnmooall' 
rt'm'(l/iomzl ntf'dl tlwJ frrioriti1rd mvartling rxpnit'Tire a71tl nluratwnnl-basrd rrrmztion oJtportutUIJ wit/tin tht 
natuml sttting. i \ll)' rm'l!mtOmzl aru.u and utllisatum mu~t hrvolt•r low 1mpart u~l' and 1h dn;r/oJnnmt lun to 
br ba1rd on th.- rrollJ!firal llmrtntinn of thl' fomt rt>Sm•r. Fur a IH'rufiting tl.\r of thl' arM for rrm'ution cmd its 
lll'wtmlship, tlu- furr\1 rt'qrzirl':f thr jlT'nl'lt\t' of park rm'l'nlion mtmagmu·nt and m1 itrtrgratrd ituUtutional 
anw1gemrt1t. Tl1f'U inrludl' prUl'isro71 oJ Tl'tTtaltOtlni CtfJPorfll mtu~ to thr pub/u: tlloot protrrtirm oft/ut rrsmtrrl'.s. 
In ranrlusion zt u tl!rommrntkd that .·\y·r llltmn Fomf !VsntJr be das~ifil'd mrd gaz.l'ltt>rl m m1 oprn Jorf'sl rrvrvr. 

INTRODUCfiON 
Ao; we enter into a new millennium, the <:hanging 
role of fore!ll in relation to its multipurpose 11~ 
must be recognised. Increase use of its resources 
witholll causing adv<"rse impact to the 
emirunment i!! desired. Key concern of the forest 
management embraces social torestry concept 
of open forest where public: is part of a broader 
emironment. People must have the share of the 
forest and able to acces.~ the resources. A fiJrest 

or park is not to be ~en a~ an island where 
some people are excluded and only a single type 
of ust" is pre\'alent. Forest conservation 
programme must include recreation for the 
public in order tu minimise people being 
~idelinc.-d in the pursuant of the benefits. 

Forest recreation is widely recognised as an 
amenity and i.~ essential for the welJ..being of a 
societv. It plays an important part for a person to 
enjoy qualit) life after he is able to fulfil his own 
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bask nec·d' lor 'unival. Rc·ncadonal rwt:d can 
he changing w1th Lime a" cxict' grew and can be 
chaJMtt.'rised :h helm.· (11lhnan, l~li 1): 

\cht·lllutc.· and ;l< UH' rt•rtt•atiunal pu•,uit 
2 Rdaxa1ion in outcloo• 01 in natural 

Cll\ I fOil Olt.'lll 

3. I<:~apt• .mel tanta'y 
l. Rt·cognition and idcntit · 
5. I>ominann: ancl masten 
6. Social interaction 
i. \fcn1al acti\ity (to appreciate·, appr.ti">C and 

undcn;tand) 
X. C~t•ativit) 

~l. I'Hl\ide .-.cnicco, to otln·r, 
I 0. l'h)'ical acti\iry and littw"' 
II. r\c•t•d for new cxpeticnn•, .md v;,u iation in 

.tui' ities 

It i' proper to accomm()(l:ttt' tho-.e needs in 
a modt'rn dpmmic ~iet}. \I OJ e pt'oplc are 
putting a higher value on fnrt''' ''he• e they once 
hclong lO it. ln an) outdom !ietting.... the 
hdta\iour of participant'! may he• mllucnced b} 
~t'H'Jal need., ~imultanc.·nu'h 'uch a\ 
nunpaniou~hip, fa mil), '<'curit), ,df-t•,tcem, 
p•estigc• and comfort (Timl(~ and f.:.t,, 1989; 
Pearse.· I !18~). 

'With reference to A~t:r llit<un Forest Rt·:.en·~. 
thi~ fort•,tt·d area j, con.,idcrt·d .ts a ~pot of 
p.uticulat ~rdty b.l<K'd on w• location and 
impottancc a~ the la't remaining lm~land 
diptcrocarp fore't to be t•njO)Cd b' p<>ople in 
the Klang \"aile\. In ~tcldilion, thi' fore~t rc!\CI"\c 
j, t1ll large, able to maintain ih inte~• itv, les~ 
disnu tl<'d and posscs'>t''i a htxuri.tn t nattn'C\I 
re~mrn·s br comparist>n to otht·r rwighbouring 
fon·stecl area-.. 

STUDY AREA 

A)t'l' llitam Fore.'it Resent• (AIIFR) in Puchong 
i!l the la'it remaining forest tel be used a<. a 
re<:reatinnal land for tht• ncarh) local rcsiclcnb 
of Puchong, Seri Kembang'.lll, Kinrara and the 
upcoming towtuhips of C)betja 'C\ and Putrajava 
(fig. I). The area is more au t• !>ihlc now as 
previously with the opt·ning of Damansara­
Puchong Highway. It is made of man) pt ominent 
topographical feature!! that arc· conducive for 
recreation. The prominent features include the 
landforms made up of rugged lowland and hills 
(highest peak is 600 m), rivers, waterfalls, 
vegetation, wildlife and nearby orang asli 

t'ommunit't. Man made element" M\' aho found 
but in.,ignilkant f01 a widt>r rt•creational u~· 

and ao, att r.tcuon to conduct acti\ itit'\. 
A\cr llitarn Forest Rco;crvc is a lowland 

dipwwcarp forest managed undt·r the forc-.t 
rcscr\'(· by tht• Forest Office of Central Sdangor. 
It j., luc.Ht'd .tboul ·15 km from the n·ntrc of 
Kuala Lumpur and 25 km from Unhcl'iti Putra 
Mala)'i.t (UP:\1) . This forest rc,cnc includes 
compartment.-. I, 2. 12. 1:-\, 14 and 15 lea cd to 
tht• Facult} uf ForestT}. U P~t for rt•.,earc h for HU 
e.tr" unclt•r an agreement bet,H•en P~l and 

'tate gowr nnll'lll of <)clangor. This for cq area is 
a loggt•d oH'r forest in the 1H60s and 
irnpr m·t•mt'llt works ha"c been done t'\CI since. 

·11w pr imaf') usc~ of thi-. f(lrcst arc for 
rcsc.•arch and t•dmationaJ purpo't''>. 'D1c terms 
and condition of ag•ccmcnt 'pcllccl out 
prm·i.,ium '\lrh a,., t.hc duration .md condition of 
award, conuol mt·chani'm ()JI u.,c of tlw ;trt•a as 
well ,.., specific rt·,trictiom un anhitic to be 
cani(.d out in the foreM arc.1. Then:furt•, the 
AIIFR h,l\in~ the.· right.'> to u~· for ,, lon~·tcrm 
period h) U l'~f b important bt•c:.ttN: pl.mning 
and dcH·Iopmcnt work can bt· impkmcnted 
5} 'l<'ltlol tic.dly. 

Crmrnl lvrrmtinnal Artiuiti1·5 in Ayr ffftam Ft11r11 

Rl'\m•f' 

8 ito; \C'I"\ nature, the lliFR <;hould bt· a\'ailablc 
fot forc't recreation. Since.· man) sunounding 
forT,tt•d ;u e~'' arc hrinkmg, pen pi<· an• looking 
into \\hatt~et rt•main-. of nattual arto:a ao; tlwir 
outkt for nutdcx>r recreation. Acthitit·., that are 
related to t•clm·ational·ha,cd 1 ecreation are 
caniccl nut hr tht· Faculty (Jf For<''''1· UP~f 
~inn· I 970' and indude: 

1. Fort''"' C::unp hot.h f01 Oiplotn41 and l>cgrct.' 
tuclt-nt~ 

2. E"sa~thon fm .,chool children (Form One 
to Form Thrt•e.) 

3. National Scit•nce Camp 
•l. C,m pomtc Game 
3. Fanul Day 

Mn.,t or tht· recreational acti\ities au~ mainly 
of tht• mganist·d l)pes wht•rt• lc-.ule•ship and 
inMructions arc provided. At ivitit• that an• 
conducte-d art• well prepared and structurt'd. At 
pr«:..'ICnt few lnt'4ll pt:oplt· are :lllo\\cd to go into 
and cnjo) the furest. The attr.lcthc pot.~ in AHFR 
frequented b) recreationists include the waterfall 
and the Sungai Ra..au that flow through it. 
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..... 11W ,_ LlliMOI .1"revUiDft tattl ~ 

IM:Nadoall ckwlapnent and pnwilionJ for 
l'eCI'allal public mUll be baled on the elements 
Gl dwira ia bat ..... ID many forest 
ll!ellna where me .....aapmeat priority is 
CIOIWilllkwa bat fililinl 10 Jet the public eqjoy 
theaa .a raak ia dilpuademeat. Tberefore an 
npBalt ........... t for recreation delivery 
......... be farmuiMed for people 10 aa:ea into 
... tiDnll aacl 1D panidpace in delineated 
'*1111' • .......... 

'l1lle ..... of naaunlaa~ and the swua or 
lfa CGalleDtl are ol central imponaace for 
~ dalivery. Ataa IUCh aa lake gardens 
....., ODly G8'er opeD ........se landlcape 
- ..ae piOChlc:IIIIBCI llfelal ecolop:al culture. 
NMural..._.IUcb M biRb. small mammals 

... tbe JII'IIII'DCe of ..... 'Willlorm the curioulity 

...a PJ1ft ol die aanc.don of the Coral. ID .-..,a '*lied llndfona. a variety ol species 

...... tiod11s .. AlftoAer hWDc· tepeDing 

... ........... pleatc:ldaa and nature 

a::-.::... -::nbe == !.': 
•• ' t ........... _. ecJncadoa..IJ•ed IUdl 

groups and families punuing non-specific 
activities. 

The inU'Oduction of facilities to enhance 
the setting and to accompany the activities can 
enhance the experience in the forest . 
Commitment 10 provide land and buildings to 
accommodate recrnting general public is to be 
considered in order 10 Ulist the lack or nature 
skill among the recrntionists. Obligation to 
emure a healthy and safety environment of the 
forut area is impera~M. People ttho visit rhe 
area mlllt lbictly adhere to whate\'er regulations 
posed by the lftaiUIF1' of the forest. 

~ Af1l1lotldt .., htslilulitmtJl A~ 
A committee was aet up by rhe Faculty of Forestry, 
UPM for the planning and d~lopment of 
AHFR. mainly for students' activities and staff 
raearch. The quesdon ia that whether the *tting 
up of the 4'orat for oaJr certain use can justify 
ita establillunenL 1be quadon of lingle use or 
the forest, which ipora ocher ineereats, might 
arile 1000er or lu.er. Therefore dae Ute ol forest 
bued on pubHc park concept should be 
conaideml where acceaibility by all is both at 
the .se.eloped lite and remote part of the forest. 
This wiD ~ use and enjoJment but 
problems cl ecoJocical constraint may arile 
particularly with increasing demand and 
iacoldptldble recreadonal acthiliel .., URn .. 

t1ae IOftll. wbida can irea ill Jntraritr (:Abcluld. 
HI&). 
~ cl the __ ...._.., il therefore 

ilitpcNaiM liD be emplttllind. The probMie 
......... couM be built ......ct lhe principia. 
lolr imipact reereadoaal practices an«< 
...,.._...... lea cllaturbance of the 
.-.... •• (Coleta). The., .... 
fil CODIIOl ..,..:edure 
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Tht• di.,pcr .. al of different type~ of reo t·ational 
tN', which i' compatible with difTt•rt•nt lcH·l' of 
condition and protection of tht.• 'Pt·cific area. 
ha-. to bt.• cmphasi~d. An iclcalio;ed 1onc could 
be l>.~,ed on the following h.trkgrouncl 
characteristics of the AI IFR: 

High Density Recreation U<>e Arc·a 
• Compartment 12 and l!l around the 

prt>~lll dc\cloped site and ~ran-I 10ad. 
~unga~ Ra...au i' at the ccntr c of ani\ llit.-:o.. 
Dnt'lop aJt•a with 'hitors fadlitic' and 
\Cf\i(t''i \\ith park value 'till rmuntained. 

II Extended .tnd General Recreational U~· ,\rea 
• C:omparunent 13 \\ith ruJn,;cd lowl.md, 

hill' and headwaters of ()ungai Rasau. 
Rt·crcational acti\ities .ut C'\teuded for 
those wanting to pur,ut• mmt• nature­
ba•wd acti\'itie~. 

Ill lli-;torical and Cultural Recreation Art'a 
• CompartnH:nt 15 with h"r orit-:tl \"ahre' of 

\\'mid War II relicL'> and locatt•d r~t•ar the 
aborigine \illage ''ith it., own wltural 

+ 

had;grmrnd. Recreational acthit lh.\1 tie!> 
\\ith traditional and hi,torical ba,t>d 
~l( thitit• . 

f\ Nauu.tl and \\ildt•rnc's Strict Ust• .\Jl';t 

• Comp.trtnwnt I, 2, 13 and H of"ildt>rm·'' 
and undi~tlll bt·d area. ungai Uohol nnd 
it., lwad\,,tlt'l' c-.1n be found here. Thi' j, a 
natural 'itt' with minimum intedt•rt·nce 
from intt'nMI or external t•lcmenl\ .mel 
onl\ controlled ,,iJdt•me ' rt·cr(•,tlion t;tkt·, 
pl.tce. 

V Limitt•d nnd Undi,turbed J\rea 
• Can tw I at a ted in ~e\cral part.. of the 

re'<'nl' particularly awa) from ht•a\) 
n•rreational acti\itie,. A\·ailahlc fur 
res<'arc h and nature leamin~ ani\Citit·'· 

h can ht• said that the lt•gi,l;uion and 
regulatiom that art• outlined for AHF R would 
not bt• t'fkcti\C l<>r the conscf\-ation pauicularl 
at the 'itt• wht·n· it il> being highl) U'it'd b 
pt·ople. Educational programme<, that are 

-·-..... '-... 

• 

" _., 
, 
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spontaneous, formal or informally conducted 
need to be integrated by the management. 
Programmes, activities or even modules to be 
deiMred have to be integrated in order to 
ensure that visiton are able to gain the knowledge 
and awarenesa of conservation whale recreating. 

Conflicting interests will crop up between 
the naturalists and the public when access is 
increased. Here, the institutional arrangement 
should be highlighted among the stakeholders. 
It can play an imponant role where participation 
by all interested parties can contribute to the 
planning process. A forum or platform for those 
interested parties should be established for them 
to voice out ideas. Public at large can form 
suppon groups to protect the existence of the 
forest although there will some impact of 
recreational use of the forest. Supporting 
activities can include environmental education 
group, outdoor recreation - camping group and 
other poup1 with environmental interest behind 
them. Another controversial step that can be 
COOiideml would imoM co-operative mde.M>ur 
or IDUII1 partnenhip with private operaton, who 
IOIIletimes develop interest in the development 
for recreation and ecotourism in this area. This 
aaempt can be teen to enhance the productivity 
ol the forest. 

joint management and partnership with 
other fiDancing inatitulion might lead to ca.t 
dfecdftDell of operation, which could be a 
workable solution. Presently the financial 
raourc:ea and funding for the management of 
AHFR is ioluftk:ient. ~- IOUI'CeS and funds 
to meet nmning operation is pnMded by UPM 
and the forat IDI.DIIF baa to make do with 
Umited funds that ia ~-The filcal raourca 
therefore reflect the philoeopby, objecd\'es and 
direcdon of the forat COIUienadon and UIIF· 

The ..... lldividel ol this coopendon 
I.-e 110 be mooitored to eaaure tbat they don't 
p uemo.d to bring aboua lliF .,....... 1be 
pi'I'!CIIdt 1ft' IMohed IDUit ...... Gil dae lepl 
..., ...... .._.. beaueea ..._....-.Main 
••••• ..... ......... ., 10 ebe ..... 
I.e. ...., af Ohljlllf (VIJI) IID4l , __ 
la•IJSI 1 t11a dint,,_..._. ... 7 c *"t 

-·········•d•ill,.. be ....,.reel to belp ..... ~ ............ 1111'Mpllla..a 

guide specific facility dt"Vdopment and specific 
actions to meet the management ubjecti\es. 

CONCLUSION 

The gem·ral public ha.~ turned to forest ~ttings 
to satisfv much of their r«reational needs. AHFR 
has all ilit' resources to supply those needs. This 
led to the requireme:nt of a comprehensi\-e 
approach for the management or the for~t 
rest"rve. The management should incorporate 
an open forest the needs. The opponunities to 
be provided must be based on low impact use of 
tht' fort'st and educational based recrt·ation. The 
management must encourage compatible 
developmt'nt that come with it. Use control and 
limitation at certain areas should be adhered. 
Zonation might be workable to address the 
problems of extensive use of the forest and 
protection of the fragile resources. Thus, it is 
necessary for the managt'menl of AHFR to be 
more explicit about the role and Stewardship of 
this forest. 
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ABSTRAK 
{)miJmdn wtu lmjirw di plol J.Jw di 1/uttw ,\>"' Hiltllll, .'Ylrmgol', 'tj11mlnh 177 .ljJI'Iif'S )'llllg lt'IU11gk11m tlnlam 

92 go1111 tlrm 44 famih ltlo.h rbkiw. 1\r/umjJf/ltm dirilm ialnh 909 Jmkt,Jt \rlW/1 ha, Nllm llrtmfltJ bagr hat/ 
triHlll~tl/1 lHI!IIflh wlah R.I.! Si0i.52 ""'' luul ltbm1gan nta1 inlnh H.\1 1 7'H U 2 srtin]' lw. Jumlah nlla1 
.lllllll/HJiflltlh f<.\1 26221.64 ltlinJI lw. Fwm/1 ~aJmlaUflr m~nbmkan nilai tum}HJ tt!f'tmt;'J(I dn11 rruruJ1aka11 
stJmmh dmi jmnlnh 11ilr1i 'trstn/Jt} ywg dij1rrolrhi. Kumpuum komtnial ")"toh ml'mbt:rrkan 52% manalwla 

Wundoug rncmbniktm 25 9b dmi JUmlah r1ila1 stumpej. 

ABSTRACf 

hom a \IIIII) rmulurtr.d on a 1-llfl plot at the AJrr Hllnm [•owl, Srla11grn, n total of I Ti '/J~rU\ in 92 gmcm 
and 44 fnmi/ir.' tllfTf nllmlrrntrd. Thr 1la11d dnuity wa5 909 lurs /ItT /111 • • 'illunJ,agt l!alue' Jnr hel11w mtting 
lunll wm· RM 8707.52 and lUI 17514.12 fH7 lw for upJif7 mllmK limit. lh~ lotnl \lumf)flgr vr!/111! wm RM 
26221.6-1 jJi't hn. 'I11t j(lmil\ Snfmlrm tll'. mnlnbutNi tilt hiKhflt \lumpnJ.rr t•nlur nrrmmliug Jor ltalj tlw /(Ifni 

stumf,age r•alut ohtniutd. flu mmmndfll 1{"1111/15 Tl)'flloh awl krrlumJang armrmbrl fm .52'k and 25 ~ oj IM. 

lola( 1/u mpngt valur, rr~Jii'rlivrf). 

I~'TRODUCI10~ 

I ht• t'Conomic pot<•ntial of pccit· di,crsit} 
has not bcc•n lull} imt·~tigatcd (IUCN, 1987}. 
To t•nmrt· that the compom·nts of hiocii\t•rsit} 
arc utili~t·d in a -.u,t.ainahlc m.uuwr for the 
continut•cl progr css and 'ncin·t·concHnic 
deH•loprnt•nt of the n,uion, till' u•\iwd 
\l,lla) ~ian National Forc~tt'} Pnliry I H93 
emph.t i1.ed the importance of c·on t•rv~llion 
and valuation of biological tc~ouret·s to the 
econom of .\tala\ ia. 

Thi tud is pan of an on-going project on 
the.• cc. onomit \"aluation of forest good and 
enict funclc.·d b the ~taht)'ian Gm~mment 

through its IRPA grant. Bt·forc .Ill) tt•;t<;«IJtablc 
v.thtt' <an lw pm on a forest in mnnc.·tnl'} tc.•tm,, 
\loc lx•lit•\t' that tht~ di,·er ... it em the foH'St must 
be \\ell tuclicd. The que-.tion \H' hope.· to .m~\l'r 
ht•n• is \\ hcthct kno\\ing the dc.•t.ail rom position 
of tree.• pede' can ghc a better<' timatc on tlte 
cc onomic \"aluc of a fore,t? In doing so \\C used 

the '~tllmpagt· \aim• i.e. the \"aluc of 'tanding 
11 ec at the.• tump a a nwa,,Hc of t't anomie 
value of tree pcrit·s rli\t'r it}. 

METHODOLOGY 
The 'lllcl~ .11 <'•' w.l' loc.ltc·d in Cornp.ntlllt'lll 
6/9 ol Awr llit.un Fon''>t, Puchong, ~t·l,mgOJ 
(!\0 4'r\ 101° •II'E) , \\hich wa~ no\\ cxdscd fm 
a hou-•ing project ( Le tari Pcrdana) . 1 he 
detail., uf thi Jmc t i gi\en in Faridah Hanum 
(1999). A 1-h.t (100 xlOOm) stud} plot \\'a 

c ... tabli hcd at altitude 50 metres a .. 1. "I he 
plot was further dl\idcd mto wntiguous lOrn 
Jo. l Om ul.rplot . All tree' > 5 t m at diamcwr 
htca t height (dhh) Wt'rt' taggt·d, lab~llcd, 

mca,ull'cl .uul idc.•ntilit•rl from all tht· llllh­

plot-.. StUtnJMgc· \'ahtc'> \\Crt' obto~incd ll\ 
morlif ing tht· fot mula ol na,h (1966} to 
indicate the difTerences in 'pccit•, and d1amctl'r 

clas" and i ho'm below: 
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v -
I) 

p.. = 
IJ 

Stumpage \-alue for each !>pectes and 
dtamcter class (R..\1/rn3) 
Volume of timber for each species 
and diameter class ( m "> 
Log price for each species at mill 
gate and diameter class (R.\1/m3) 

C = Average logging cost per cubic meter 
(R.M m 3) 

PM= Profit margin (R..\1t m3) 

an index lot each species 

J 

(i = 1,2,3, ....... n) 
= an index lo1 diametct class 

(j ;;I 1,2,3, ....... k) 

Tilt' mhtmc formula adopted here was the one 
nsecl widely bv the Selangor State Forcsu)' De­
partment, Mala)sia which is as follows: 

V, = !Pi x (dbh)2 x h x F} I H x 100001 where: 

V = \'olume of limber of each tree (m3) 

PI = 22/7 
dbh = diameter at brca:.t height (em) 
h = merchantable tree height (m) 
F = (0.65) form factor 

= an index for indi' idual trees 
(1.2,3, ...... n) 

The profit margin P:\l was calculated using the 
foliO\\ ing formula: 

P~l = (P1j x PR) I ( l + PR) where, 

PR 

= Ptolit margin 
= Log price for each species at mill 

gate and diameter clas~ 
= P10fit Ratio 
= e~n index for each species 

(i = l.2.3 ....... n) 
j = an index for diameter class 

(j = l.2,3 ....... k) 

The log pri<'t•s al mill gate wet e obtained 
from Ma.ska}1t ( 1996). price reduction factor, 
a\eragc logging and ~r<tnsportation costs from 
Aw-.mg Nnor .md Mohd. Shahwahid (1995). The 
total stumpage '1\"cls finallv calculated by ~umming 
up all tht• stumpage \alucs for ~ach species and 
diameter class m the study area. 

RESULTS AND DISCUSSION 

There wt·re 177 trt"C species belonging to 92 
gt·ncra and 44 families per ha from this forest, a 

stand density of 909 stems per ha and 67% of 
trees were under 15 em at diameter breast height 
(Faridah Hanum and Pius 1997). Since Lhe 
availability of present stumpage v-alues on species 
was limiled to trees with diameter at breast 
heights of 15 em and above, only 33% of the 
trees were assigned 'ltumpage values. Table 1 
summarizes the 'ltumpage values contributed b) 
Lhe diversity of tree species from various familie~. 
Stumpage value'! for trees below cutting limit 
( <15 em dbh) was RM 8707.52 and above cutting 
limit (> 15 em dbh) RM 17514.12 per ha, 
respecliwly. The total stumpage value for all 
trees belo"' and above cutting limits was R.\.f 
26221.64 per ha (Table 1). Sapotaceae 
contributed to almost half this total stumpage 
value, followed by Burseraceae (Table 1). NyalOh 
and Kcdondong were the two species groups 
that contributed the mo~t to the total stumpage 
value. with the former amounting to RM 13681.52 
and the latter amoun Ling to RM 6366.13 (Table 
2). The percentage distribution of trees by 
commercial group l>hO\\ed that more than 95% 
'are non-dipterocarps (Table 3). Among the non· 
dipterocarps, the light hardwood group 
contributed 25% of the total percentage 
distribution followed by medium and hea'' 
hardwood whtch accounted for 23% and 18%. 
respectively (Table 3). The contribution of 
dipterocarp, to the stumpage value is very mall 
a!> only 4% (Table 3) were recorded from this 
plot and they \\'Cre all below cutting limit 
amounting to R.M 2021.99 3!> shown earlier in 
Table l Nearly 70% of the Lolal stumpage value 
"•'a'> deri\'ed from trees in diameter class> 45 em 
dbh (Table 4). 

The total stumpage value obtained from 
this study was higher, almo t doubled that 
obtained br Tirnin ( 1997) from a !>imilar c;wd' 
in the same compartment which was Rl\1 
14.500.36 per ha. The difference in these \'alue:. 
can onlv be explained by the different method~ 
emplo)ed in sampling the area. In the present 
study, a 100% sampling of trees> 5 em dbh ,.,.'3$ 

employed but only 10% ~mpling was undertaken 
b~ Timin (1997). The \"alues obtained from the 
present stud\ showed a similar trend with those: 
obtained from Ulu Muda Forest Rescne. a lnll 
forest in the northent part of Peninsular Mala~ia 
(Faridah Hanum r( nl. 1999, Awang Noor and 
Mohd. Shahwahid 1995). A higher spt·cie~ 

diversity does not net:e!<sar il) mean a higher 
economic value of the forest. This \\"a'> proven in 
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TABLE I 
Srumpagt> v-alue b) farnil) in 1-ha plot 

Famih Stumpage value ( RM) Total ~tumpage(R\1) 

SAPOTACE.AE 
BlJRSf.RACEAE 
OJ PTEROC.<\RP>\CEAE 
1\f\'RTACF...Al:. 
~lU.M>TOMATACEAE 

Fl..ACOURTIACFA.E 
f. UP! IORBIACEAE 
CL TTlFERAf" 
~IERCU Ll '\C.EAf. 
l.AURA(.i'-:.A£ 
EBENACL·U: 
Al\AGARDI \C:EAE 
LEGll\fl"iOSAE 
RUBL\CEAE 
M1RJSTIC..ACEA£ 
SAP I' DAC."F.AF. 
FAC.AC.E. \E 
\'ERBI-..:-IACI!.AE 
RH 170PHORACF.AE 
BOMBACACE \.E 
EL\FOC\RPA('(o" \£ 
fH1 M I:.L.U.A<..CAE 
\IORACEAE 
COIU..:ACI:.AE 
OlACACEAI:. 
POLYGAJ.ACEAE 
\Nl\ONACEAE 
fHFACEAE 
\lEUACEA£ 
t:L~\CEA£ 

3070.26 
1081.27 
2021.99 

370.97 
64.77 

54:t69 
76.31 

290.55 
252.20 
l85A9 
128.65 
90.2-t 
Rf\.11 
85.47 
75.29 
73.21 
70.97 
21.98 
17.17 
16.23 
15.06 
12.90 
10.69 
8.89 
8.32 
6.35 
~ .9 1 

4.4~ 
-t.:t'l 
3.A2 

Upp('r cut 

H9XH.I9 
528Ul6 

1116.20 
557.'10 

270.47 

13058.15 
6366.13 
20:!1.99 
17~7.17 

li22.17 
5-t:U39 
3-t{i.7H 
290.55 
:?52.20 
IR5.19 
128.6~, 

90.21 
RR.Il 
1().·17 

75.29 
7:t21 
70.97 
21.9!) 

17.17 
16.2''1 
l!l.OO 
12.HU 
10.69 
8.89 
8.32 
6.35 
1.91 
l.l~\ 

4.~~ 
3.82 

R.M 17,514.12 It\[ 26,221.04 

fABLE 2 
Stumpage v-.due bv ~pc:cu:s ~roup in l·ha plot 

Sped c., Stumpagt- \,tluc (R\.1) Total ~tumpage .1lu~: (RM) Pl'l cc:nt;igl· tut.tl 

Group • v;.tluc (%) 
Below cut Uppt•r cut 

:w 3070.26 10ti11.27 I:~H81.52 

KDD IOH4.27 5281.86 6366.13 
l.R\1 2021.!19 202U19 
OMHW !111.46 .513.21 1-12·1 67 
01111\\' 8·13.33 557..!0 1·100.71 
OUiW 52H>9 550.38 1()71.41) 

1\S 252.52 232.52 

8707.52 17514.12 26:!2I.tH 

• ~'Y = ~y.ttoh; KDl> = Kedondong; l.RM = Light R<'d r>tt-r.mti; 0\.111\\" • Otlwr 
\fto<lium ll.udwoud: 01111\\' = Oth<'r Hard II.trciMiod; 0111\\' = Other Light 
I lardwood: h.S • Kcmbang Sem.mgkuk 

PF.RT,\SIKA.J. 'I ROP. AC.RIC. S< I. \'01 . ~2 :-\0 2, 19!1'J 
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~· group 

LRM 
KDD 
NV 
OLHW 
OMHW 
OHHW 
IS 

Percen~ (%) 

4 
14 
14 
25 
23 
18 
2 

• DIPT • Dlpterocarp; NON-DJPT • Non-
Diplerocarp: 

•• NV • NJUoh; KDD • Kedondong; LRM • Light 
led aler'aad.<>MHW • Other Medium Hardwood; 
OHHW • Other Hard Hardwood: OLHW • 
Odaer U1bt Hardwood, KS • Kembang .,......... 

TABU:4 
,. ........ by clbb ciMI 

D11b dill 81•ee1-..e Torallhllllpage 
(aa) wlae {1M) wlue (RM) 

Upper cut 

10807.44 
514848 
taeuo 

10807.44 
5148.48 
2517.15 
5811.!6 .... 
948.15 

of the constraint taken in sampling and the 
high costs incurred, amongst others. Howner, 
should the gO\Tmment intend to increase its 
net revenue from the forest, it is recommended 
that a detail study on the species composition 
be made. 
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ABSTRAK 

St:;tem Maklumat td'Ograji({jf\fG) mrmbrrilum numg yang bt-~ru 1mtuk jJtmbrwgu11fm f>nuMmtan ytmg ham 
dalnm jJt:mprosl'.san data spattnl alau grogmfik IN-tlwmf>ullfl sttl'lllHIJf! lntnrwdmhlwn rlwtnm Jallg lmm ria/am 

pmgurumn, fJt'nganaliltu/ dan prnrmbalian jwnlalt nwhlwnat wmg /JI'<.ar yang difJrrfukan uutuk llltll)'!llwng 

pm.lf'l mnnlnwt lu-fmtumn. \atu S\IG dtradrmglum digurw ur~tuk rwtamrHi dan fJenganali.lml data da/mu 
pmp11umn .\uliiiH'I hulfln di llulrm Szmfmu ,-hn lhtmu, Purlumg. ~·langm. Sclrun da11 aJwm.li-of!rm.\1 nms 
pn-tanyrwn nltrilmt r/(Jn \fJatial mPnggtuwhm '\,\1(,, hrurlah modr/ing f!Jalwl dan Jwnnukrum JUJ!a rlapat 

diKtuwkrm untuk mrnolo11g pnmzmugrm dan pmgum\an hutan di AJPI 1/itam. 

ABSTRACT 

Gt'Of...'7'{1phir Information SJI(l'm ((,/.S) lw.t rmtlrd n lnrgp Jitld of npprrrtuuily fnr th" drurlr1mwn/ of Jl/11' 

apfrmllrlll'~ to mmjmtrr procr~.<oiiiK flj ljlalml r~r g•'aJ.'7·njJhimf(\ rzjt'Yl'nml rfaltl, "'''Ill' ndrling n nrw dimnuirm to 
tl/1' mrwngrm.mt, arwl)Si\, and jrrr.1mtafirm of thl' large ttolullll'\ of injrmnaiirm rrqrthrtl i11 tlu- dl'mimr makinl{ 

f!mrr.\lt\ \ G!') 1.1 pmfJO.\rd to /H• IHt•d for mllmrlflfirm and an<l(V~i\ of data i11 lilt mamz.wmnrt nf for!'\ I 1nrmrre1 
at /lut(w S1mj){l1l A_w-r Hitam, Purhnng. Sdnngr,r. In addition to /J111ir. alfributl' rwrl 'Jmlia/ f{llt'l)' ofJtmtirms 
in lhr GIS, !fralial m01U>lmg and surfrtrr rmalysi.\ method.1 jlwuld alw I~ rt.\rd In aui.st fnmt jl/ruwing ruul 

mrmrlgrmmt at ;1Jrr Hitnm. 

INTRODUCTION 

Hman Simpan .\ycr Hitam, Pttl hong, Sdangm 
plays a mcyor rolt- in tcachi ng and rc·sca• ch at 
the Fautlry of F01 cstry, Univen.iti Putra ~htlaysia 
(UPM). I fowt'\'er, a major challcngt' prcst'lltt•d 
by the.· forest is the handling and m gani1in~ of 
information abo11t tlw rcsmnce ftom past and 
fmure re .. cardJ. The st·cond challcllgc i-. how 
thi .. information can lw analy~t•d to suppm t 
dc<ision m;tking. 'IlK adH:nt of Gt•ographic: 
Information Svstcm (C,f~) has crcaw<i ~· largt• 
field of oppor lltnity for till' dt>\elopmcnt of Jlt'\\ 

approaches to compute• p•oet's .. ing ol spatial m· 
geographitally tcfcrcnced data. hence adding a 
nt·w di mcn,ion to thl' manageuwn t, analysis. 
and presentation of the latg~ \olume ... uf 
inJ{u mat ion rc·quir eel in Llw dt·rision m.tking 

pron·..,_..c.., (Ht·aley. 19R8). Since, infonnation on 
Hut.<m Simpan :\\er Hi~.<un arc huJtt•h .. pati.tl in 
nature, the quc:.tion ari~c whether data 
m<umgcmcnt and dl·ci-.ion making C'.Ul lx: imprmt.'CI 
U<•ing GIS •~ a tool. 1l1is paper propo-cs ,1 GlS for 
Hutan Simpan Awr Hi tam. Puc hong, Sclangm fot 
tl1c purpo'>l' ul data m;;um~t·mcnt .mel dni,ion 
~uppon. The conceptual dc-.ign and 
implementation of till' Avc1 Hitam GIS will ht• 
highlighted in the p.tper. 

(Amtl'jJtrtal lJnu~rz fiTIII !mplnnmlatimz of flutan 

Sunjmn ··htr llttam (~gmpltiml lnfowul/Jmt 
.\) \UITI (GI.~] 

C:cogr.Iphical lnfurmation S\,tem(CIS) is an 
tll'gani/ed collection of computer h,udw.tn•, 
surtw·.~re. geographit clat.l, cllld personnel 
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cicsignc•d to dTicicntJ}' store. capture, update. 
manipulalt'. anal)le ru1d di~plav all forms of 
geographitall) referenced infom1ation, (ESRI, 
1990). It' sm:ce~sful implt•mentation at Hutan 
Simpan AH'r Hitam largely depend'> on four 
requirements. Tht: fil!>t requirement i:; 
automation of tlw GIS database. It is costly and 
time consuming to collect and store large 
~JU<lllli lles of data. The most cost-dfccthe 
approach is In collect onl) data required for 
spt·ci!ic u'es. S~:<:ondl), all data collected from 
\'ariou, ~urces. either from existing record:., 
ground ... urvc\~. remote :.ew.ing and other., will 
need to be integmted b) means of GIS method~. 
Thirdl}. the Hutan Simpan .\ycr Hitam GIS and 
lh databast.· must be o rgani1cd so as to facilitate 
ad hoc querv and generation of new information. 
f inalh·. it must be possible to perform spatial 
modeling, in support of decision-making. 

Th,. ( ;J') datuba~r A rliomalicm fmd ··\ftftliration 

The exan information t\'PC~ to be acquired in 
the database must first be identified. Each data 
typt· included in the database will comprise of 
unique map features and their auributcs lin l-.ed 

b) special geographic identifiers. This will 
enable data retrieval and ad hoc quenes be 
performed on the spatial features. Fz~;. I 
illustrates the conceptual GIS databa:.e design 
for Huta.n Sunpan Aver Hitam. lt consil>t:; of 
five main data layers: 1) the base map 2) 
topograph} 3) drainage 4) infr..utructure and 
5) forest stand. 

For de.sign, automation and implementation 
of the GIS. the software ARC/ INFO and 
ARC\'IE\>\ (ESRI lnc., Redland, CA) will be 
used becau!>c of tl1cir wide availabilit\ on personal 
computers. The following stages in the GIS 
database automation and implementation proces.' 
are illustrated in Fig. 2. 

l. Digiw.ing of ex.i,ung map sourtcs 
2. UpdaLing of existing map coverages from 

aerial photograph\. atellite remote sensing 
and field ~urvey: 

3. Dcn~lopmen t of attribute database for each 
spatial features; 

4. Data quel}, spatial analysi~ and modeling 
5. Automated mapping and display of results 

from data anal) i and modeling 

TOPOGRAPHY 
Slope 

Contour 
Relief 

172 

DRAJNAGE 
Ri\;cr stream~ 

Rhea buffers Ill 
BASE MAP 

FOREST STAND 
Tree location 

Stock boundal') 
bwentOI')' plo ts 

Ill 
INFRAIITRUCfURE 
Road Network 
Bui lding~ 

fig. I. TM: conrtptua/ (;/.'.; dntaba.~ dl'~l/{11 for Huum ~zmpar~ •h n H1tam, S..lm1gur 
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~ 
CrMl~ rir. Covrrn~ II 

Cm"'r~ lf!!' I I C..m1mw I ~ r 
C..ot.,ragr 

RNt'gi\ltT mnJI 
UJordiMff' di~t1ud 

+ 
l hgtftu map\ 

~ 
r.oll strurl TopolOJO 
( C:Inm & Buihl) 

+ 
Edit tUVfTagt· 

~ 
&nm.wurt Topt)logy 

• 
1\dtf allriltUtt data/itnm 

1 
'I 'ron sjonruuion of 
u mdnullr. SJfii'Fn 

1 
IV-ro11\l1url IDJmlnJO' 

~ c Data A nn~pi\ 

.l. 
Dnplay 

(MnJH & R;jMt) 

I Cot 

l 
lt'TOgt! I I C.our:ragr. 

BU JlJ)J'\(, 
ll.\TAB\Sf 

Fig. 2. Combinetl r.UjiJ ltl dntaiHL!f' automntJtm and lmpl.nnrotniiDn of Hutan ~imJHln A~l!l" Jlllam, v!Lmgor m 
l!Jtng ~tUC/1.\FO and AR(;l'IJ.W {oftwart: 

lluta11 ,\'impa11 Ayr.r /litllm Gl.\ 01 n lJtci,ion 
':iu 1'/XJrl J'ool 
The true u-cn~th uf a GIS li<·~ in its functionality 
of spatial anal)'i . 1 he thrct• operation;; allO\H~d 
are aurihmt• qucrit• (ad hoc quc11 and retrieval 
of datahao;<•), patial qu<•rie' and generation of 

new information (modt•ling). 'I hcsc operation 
a.JC in "upport of dcc1sion making process . In 
Fore~lr). GIS ha~ upportt'd decision in timber 
barvt''t planning, timber imeniOI} and stock 
mappmg, firt• ri~k potcnual, c1o ion risk 
a.,se_,sment and man others (l larcm J 99S) . 
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l'xamplt·~ of 'P<ttial anah'" in the llut..an "iimpan 
A}t'r llitam GIS arc as follm": 

Dnta Rrtrinml and J\d /lor Qrm)' (Spattaland 
nttnlllltt' qurrir.)) 

rhe b.t,ic operation in l>patial analy-;i<; or (.IS for 
clt·d~ion ~upport "' ad hoc query and dtspld)· of 
sp;llial feature and th(•ir rdated databa'\C. Us­
ing the GI<;,, th(• quc~tions of 'what' and 'where' 
the re~otu·n·s an• can he answered quickly. In­
formation or :mribute about spatial features can 
at-o be retri<:\'CO becau~c of the existence of 
linkagt'' bc:twccn lhc features and their attribute 
in tht• databa.sl' table. Ftg. 3 show~ a map of 
qut·a iccluatural and phy:.ical features (road, river 
and tmt·'t compartml·nt.') in Hutan impan A~er 
llit.mt. The<>c features arc queried using Simple 
Qucl) Language ( QL) commands provided by 
the GIS. Auributc infomtation on the patial 
lc,Hure"' can al-;o lx· retricwd by the u<;ea and 
prt";t'tlled as lcxl or report. 

1 1 1 I I I t • f c I c iJI-

"ipatial \.Jodrling am/ CmeraiiOII of Srma~io~ 

The achanccd operation in GIS ao; a decision 
support tool is l>paual modeling. Here, lies tlle 
overwhelming advantage of C.lS over 
cartographic, database and statistical software. 
Spatial modeling allows manipulation of lhe (..[ 
data to generate new informat.ion for a spec1fic 
planning t..ask. Specifically, it allows visuali1ation 
of altemath•e scenarios from dilferent decision 
('what if): hence, enabling further anal}"is and 
refinements of the decisions before the 'best' 
decision b chosen. This approach reduces the 
risk of poor plannmg. 

The following example illustrates lhe use of 
'ipat..iaJ modeling technique in <;iLe <;uitability 
analy k If the an•;wer required i-. ''the best '>itt' 
fot conc;Lruction at Hut..an Simpan Ayer llit..am?". 
the -.election criteria that meet the kbest 'ite" 
must fir~t be identified as follows: 
a) the 'itc must be at least 20 meters a'~' 

from ri,ers 

Frg. J. Map of Nalural tmd PhJsttal &wurrt HI Htlla7l S.mpan Ap Hri/Jm, Stlangur 
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b) thl" ,jte mu'L be on le,., than 15 dt·~rec~ 
slope 

c:) tlw 'ite mu t be \\ithin 100 nww~ fJ<ml 
existing motorable road 

In tlw 'ite 'uitability modt•hng, the mt•thod 
invoht''> ae.tting new digital layer' in tht GrS 
and t·xtr.tning certain information frnm the 
ci,ll:thast• l.t}t'r'. The ne\~ hl\el., ctt·att:d an· road 
;utd rhl"r buffers and a la}t'r combining the 
bulft·r, \\ith 'lopt· layer. Buffer; CJcatinn j, done 
u~ing B FFE.Rf'G tool in the ARC\ II.\\ ,oftw·.ue 
and tlw combining of data I:\\ cr., au· pc:rfiumed 
u'ing U:-\10:\1:\G tool. To modt•l !>Uit.thlt• ~itt' 

foa building cun-;t.ruction. the Q l·.RY tool is 
u,t•(l. The logical que!] expre.,,ion in tht' model 
is ,1, follows: 

IF 
\'0 

AND 
TIU.N 

land is 20 meters aw·ay hom 1 iw1 s 
l.md is withm 100 mt•tcr ~ of motnri1ed 
road 
land i' le'" than 15 dcgn•t•s slopt• 
the art>as are recommcndt·d fnr buil­
ding 

Tlw ahme expre.,.,ion u-an .. lated into ARCVIEW 
QUl• R\' comm.md arc: 

1\lSIDI 1\.F I •\I\0 \\1TIIII\ 2 \"'JD SLOP~-
C:ODl- 73 
\\1wrc 
I~SIDI-: 

buller 
\\'1 I I II :\' 

areas \~ithin 20 mctt•r, riH•r 

are;b within 100 meter 
motori1cd ro.tCI buffer 

51 OPE-< om: lope codt· 

\\ l1t'1t' codt• value<,: 

JI'\ 101:: I (in 20 mt"ler buff<•Js); 
0 (oubid<• 20 meter hullt'r) 

\\TIIIIN 2 (in I 00 meter hnlkr): 
:~ { Olll!>idc 100 meter buffer) 

SLOPJ::..CODE 73 (0-1 t.9degtecs), 
R:~ ( 15-24.9 degree.,), 
H-1 (25 rl<:grces and grt·awr) 

lig. 4 ,JHm~ tlw merall flm\ of tht• 'patial 
modeling upt·r.ttiun. Stati,tic\ of suit.:tblt• area 
can alo;c) bt· ~t'nt'l';ltt·d ll'ing aurihul<' qm''' tool 
in the GIS. 

The result\ .wd output. of spatial modt•lin~ 
aboH: is iliUM I illCd ill Fig. 5. U\illg tht• 
5TATJSrtC."i tool in the GIS. the cxtt·ru of arc.t-. 
'\lllt.ablc fc)l ccm'u uct.ion m the H ut:m Simp.m 
A}Cr Hit.ml i., H9A hectare~. 

Surj•ra Annl,pi1 nnd Mod~lm~ 

urf.tce an.d) ~i' j, a rt•ccnt and mo1 t' • ch-ann~ 

opuation in (~IS. It involve .. the u'agc nf tht· 
third dinwn,ion ol 'J>.Itial data (tht• 1 variahlt-) 
in addition to tlw ha,ic x and ) \,11 iahlt·s in till' 
Callc~ian romdinate plane (Chn11 19Hi). 
El(•\ation i., <Hl t'\:,tmplc of the 1 v;u iablt• m 30 
aurihutc· rt'JUt'"'nung terrain topog1<1phy of a 
~tud} :uca. In the t•xamplc of the A}l'l fiitam 
forc.,l, thrct• dimcn'>ional '"' f,u:c <an lw 
generated in thte C:IS to cnahlt• pcrspcctiH' 
,;t'\\ing of the rcsourn•, (Fig. 6). Other smfacc 
anal)'i~ ~1pt'I'Clt.ion indude earth \ohamt', aspt•t 1 

and 1 clit•f calculauon,. 

U~IO~ 

/Rhcl/ 
RUITER 

/ Road /
2 ~Road Ruff?-

V Road/ Rhcr butft·r 7 
Slope/Buffer 

QlJFRY 

ftg. 4. Flow charl of rpatwl JTllJdrlmg 
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Fig. 5. '"'"P of Arto Suitflb[, for Drotlopnumt 111 H 11taY1 Simpfm Ayi!T Hitmn) Seltmgor 

Fil{. 6. ) Dimeruirmal Viw of A)tr Hitnm Fomt. Selangor 
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CONGt:PTUAL DESIGN AND IMPl.EMENTATION OF GEOGRAPHIC INFORMATION swn:M(GIS) 

CONCLUSION 

The myriad of operations available in 
Geographical Information System (GIS) has 
made the system an imponant decision suppon 
tool in Forestry. Efficient handling and analysis 
of spatial data provided by GIS enable more 
efficient planning and management of forest 
resources. The need for organized data 
collection, storage and analysis in decision 
making at Hutan Simpan Ayer Hitam can be 
met if GIS is developed for the forest area. 
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Short Notes on the Vertebrate Fauna of 
Ayer Hitam Forest Reserve, Puchong, Selangor 
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Keywords: Vertebrates, Ayer Hitam Forest Reserve. 

ABSTRAK 

Rrkod dari Jlm.ium /..oologz, Jabntan 8wlogi, Umt't"nlfl Putra .\fnlaJ.Iia mmgnm/ungi \I'IWmi vntrlmzll1 dmi 
kowasan Hutm1 Simpan A)n liztam yang dikutijJ dari 19i5 lunf!J!fi 1985. Kolrlui ria/am muzn1m wi ttrditi 
dari J.l burung, 10 mwm, 5 larntnlia, 3 t>phrdia drm 8 mamnbn. Knltfmn Laprmgan bam-ham vzi )tmg 
dilakuknn o~hf1elajnr-prlajar biologi, 1rbapai \t.fJalw,t_rian tuga1a11 kumH krpf'lbngtzirm 11ettrltrata mnulafm/1 3 
1/Jt'Sil'.\ kelauoar, 2 rtjJllba. 13 anura da11 10 ikan. lkan lllet1tpaJum lmnhnlum ktjJfula 1numn r•mebmta ymg 
bl'lum f1emah diltJkukrm ~ebdrnn i111. Smami r•rttebrata ria/run lapomn mi lmlwnlall )fl111{ ltmgka/1. &b•·mp" 
koldi..\1 prrlu rlilnhllkmt ttnluk irn•rntmi untrbraltJ di Hutan Simpan Ayl'r llttam. 

ABSTRACT 

Rtwrd from the Musrum tif h>olngy, Drpnrtmmt of Biology, Cnit•eniti Pulm MnltL)Iia rrmtairu li11 oft•rrtt-lmtfll 
of..lyrr Hitwn Fmnl JUs,.arvr arm rollrrted from I 975 until 19~~5. Tlv culk-rtitm i11 the musrum ron1i.1l1 of 14 
/Jirrl.1, 10 anurtm.\, 5 lam1nliam, 3 "!Jhidimu a11d_ 8 mnmmaL1. Recmt field mlk-rtitm.1 lf)• 1Ludnlf.s of lnolngy, 
ru fi(Jr/ of thrirttuigmtznll of t•ntrltraleJ diw-nity revenlcd 3 1/Jtrit'l of bnt.1, 2 rtptiiJ'\, 13 nnu mm and 10 fi!>lu·\. 
Fi1h i.s till' tlt'W additio11 tif the vntrbm.te lilt.\ thai wm not ro/11'(/1'(/ bt>forr. The lilt of tlt'rtrbrate in lhi1 rrfJOrt 
il If)' 110 mran.\ n:hnustitll'. Mort' rofl,rtimu nrr nFedl't/ to invmtnrisr fhr vntrbrntr1 of tiJrr 1/itam Fnmt 
Rt•srn!f. 

INTRODUCTION 

Aycr Hitam Fon.·!>t Resene i ~ a lowland 
dipterocarp fort•st :;ituated in tht.• middle of a 
r<~picll) developing area, <~bout 20 km south of 
Kuala Lumpur. Covering an an·a of about 
1218 ha the fore!it is bordered in the north b\ 
Bukit Jalil ~port complex and to its south b~ 
m·w Putra J aya administrati\'e township. The 
<.'astern part of the forest i~ bordered bv the 
proposed new sate llite town of l estari Perdana 
and to the west by the massive housing and 
business centres of Puchong. A small stream 
of about 2.5 km with mam tributaries cut 
acros!'l the length of the f<>rcst. The stream 
becomes tht• riverhead of th t• Rasau Ri"c r. 
Most of th~ tributaries dried up during drought 
season. 

The forest wa!'l formally under the manage­
ment of the Selangor State Forest Department 
and was lt'~d to Uni\'ersiti Putra Malaysia in 

I 996 for 80 years for the purpost· of teac-hing 
and r<':s(:arch. Prior to it!'i lea~· to Univcrsiti 
Putra Mala)sia. the forest was already becanw 
pan of the fidd training site for student'! fwm 
the Faculty uf f orestry and student!! fmm the 
Department of Biology. F<tntlt)' of &ienn· and 
Environmt·mal Science. 

During the early years of UPM. seventl ani­
mal colkction trips to tht.· f<>rcst wen· conducted 
to pro\ide materials for dasses. The specimens 
collected wt·re recordt•d and deposited a t the 
MtLo;cum of Zoology. Department of Biol()gy. 
There was a lf"P in field activities by the Depart­
ment of Biology between 1985 and 1998 and 
onlr in April 1998 until J anuary 1999 the re was 
a study on the anuram along the Rasau River 
,·onductcd a.'l part of the students' final year 
project. At about the same time several field 
trips were conducted to studv the vertebrate 
diversity of the forest. 
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fhi., communic.uion reporw. some of Lhe 
\Crtehrate., recorded in the mu-.eum of Lhe De­
paruncnt of Biolog} from the cullection in the 
earlier periods of UP\J and those collected dur­
ing the recent field studies h) the students. 

MATERIALS AND METHODS 

The information on the ex•stence of the vene­
bratt:s was obtained from a search of the record 
of the Mu eum of Zoolog}. Univer~iti Putra 
Malay~ia. The record on the ,-enebrate collec­
tion from the forest dated back .,ince 1975. In 
addition, the curren t li!tt also contained 5pe­
cico; collected during the three brief field stud­
ies in "->er Hitam Forest Reserve rccent.ly car­
ried out by the biolog1 Stltdent~ as part of 
their assignments in the Venelmue Biodiversity 
cou~e. 

Mist nets were mounted ahout 2 meters 
al>O\C the ground under the forest canop~ to 
trap bird-; and bats. Rat-traps \~ere et on Lhe 
gruund, w.ing banana a.o; baitc; to collect mall 
ground mam.mal:.. The 'iites of collection cov­
ered only to Lhe eru.tem pan of the forest, along 
the old logging track Lhat run almo:.t parallel to 
the: liver as shown in Fig. I. 

-*· . 

Scoop net.c; Ytere used to collect lic;hec; and 
tadpole in Lhe Rasau RJVer. Adult frog:. and 
toad were caught by hand and mo~tl) carried 
out at night. Some reptiles such ru. skinks and 
agamid~ were obsen•ed djrccth . ldcntificauon of 
the collt•rted vertebrates were based on the ref­
erences aV3ilable and also by comparing the 
specimen:. with Lhose deposited at the Museum 
of Zoology, lJPM. For con~ervalion purposes, 
trapped animals, except for ta.xidenny exercises. 
'Yt'ere rt'leased back to its original collection site~. 

RESULTS AND DISCUSSION 

Some of the information on the site of collec­
tion in the early years of UPM stated only 
Puchong that included at that time the present 
UPM Puc hong farm and that of proposed Lestari 
Perdana townships area. Ne\eltheless the col­
lection are included in the prc~cnt lisr. 

The o,;enebrates collected and recorded in 
t.l1e Museum of Zoolo~ bco~een 1975 until 
1985 are listed in Table I. 

The three brief field collectiom b\ students 
re\ealed some of the species collected 111 the 
previous collections. VeHehratc'> collected from 
these exe • cise~ are listed in Tabll~ 2. 

Fig. I. Map of NaturaL and Playsiral JVwurr, in •"J" H1tam Fomt &sntlf', /~thong 

180 PF.RTA.':lKAJ. TROP. AGRIC'~ SCl. \'Ol. 22 SO. 2, 1999 



SHOR1 '-iOn:s 0:\ fHE \'ERTJ::BR.-\Tt FAll~,\ OF ,\ YER HITA\f FOJU'i'l 

TABLE 1 
U~t of H-rtcbrates collected durin~ tht• carl~ H'ar~ of Um\n~iti Puua Malav~ia 

Species Common name Famih Date of r()Jicctiun 

Birds: 
Cn mgt•r phlt/Ortpllalu f White throated bulbul Pycnonotidac 10 Apr. 1981 
,t rach7Wtlltra U111ff1lrosla Liule spider hunter l'\cct.triniidae 10 &15 Apr. Hl81 

1\.clicap jamunp; 
Ortllotomu 1 .111/orilt.s Long-litilt>d tailor bird S\lviidat• 15 .\pr. 1981 

Lak1 padi 
H)pogramma h)jJhograminun Purple nap<•d ~unbird :-.:ect.mmidae 14 Apr. 19Hl 
Trirlltstomma rostmltlln Timallidae 9 Apr. 1981 
T. mnlarran,s 8 Apr. 19Xl 
wp\ychuJ malabarirus \"llite n.unped sham a Turdidae 1-1 Apr. 1981 

\ turai baw 
'fnduutoma malabarirus Timallidal• 14 Apr. 1981 
T . .raulamu 16 Apr. 1981 
ljl.'llQtUJIU I It tnpfl'X Cream \ented bulbul P\-'Cnonotidae 14 Apr. 1981 

Mumi rimba 
Chfdcopho.p.1 i r1d ic.a Emerald du'c ColumbJCiae 16 Apr.19Hl 
ljrnonoltu goiavi'T Yrll0\0>'-\'cnted bulbul l'ycn( motidac 15 Apr. 1981 
,\ frrbah kapur 
~achyris nythroptcra Red-winged tree babbler Timaliidac 10 Apr . 1981 

~1crbah s.mnpah 
Mnmmu1 ptllo.lu.s Fluffy-backed babble• T imaliidae 15 April 1981 

Anuran: 

Rona limnochans Padifield frog . Ranidat• 12 No\. 1975 
Pol)'fJ'dnUs lt:urom]sla.~ Mala~-an ho u!'ie frog Rhacophoridae 21 Nov. 1975 
Bufo quadnpurriJlus Four-ringed toad Bufonidae 27 NOv. 1979 
Ltptobrachmm hn..t.f'IJil Ground toad Pelobatidae 26 Feb. 1981 
Rar1n rhalrmwta Copper cheek fmg Ranidae 1!5 Aug. 1981 
Rana blythi Malavsian giant frog Ranidae 13 Aug. 1981 
Rarw signata Yellow spoued frog Ranidae 13 Aug. 1981 
Rana molt:riana Malaysian frog Ranidae 13 Aug. 1984 
Rn11a "]lhrta Malavan pond frog Ranidae 22 Feb. 1984 
Occid0%Jgo. hvv1s Pad dyfield puddlc frog Ranidae 22 Feb. 1984 

Reptiles: 

Lacertilia: 
Draro volans Sumpah-sumpah Ag-.unidae 14 April 1981 
Draro qumqtu/tUtwiiLl 8 April 1981 
Dmco jimbrialw 10 April 1981 
Draco IMianopogrm 10 Apr. 1981 
ttplutni«u Jusn.u 27 Nm·. 1979 

Ophidia 
/.lopfltis bdbOdmw Co1ubridae 13 jan. 1975 
t\rluutuiiD slrriUJ/4 16 Mar. 1975 
~ rulanoapluJiw 15 Oct. 1979 

............ 
Groaocl ........... 
RAinosdvrus ltJiicmuldtus Schrew faced ground squirell Sciuridae 27 Jul. l978 
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Cnllmritmn rtigrovlllatut 
Cnllo.~riu nH rlllltlltu 

Rars: 
RatftH Nlllr//tri 
Rattus sabamo 
Rnlltn mrifrr 
Hnlltu twmnn1n1.1 

Rn/luf raJah 

Bl.1ck b.lndc:d ..quim·l 
Plantain ~Utrrel 

~luiJt-ri, rat 
Long tailed grant rat 
Red \pinv rat 
Wood rat 
Bro~n ,piny rat 

TABLE 2 

'kiuridac! 
Sciuridae 

Muridae 

Vertebrate~ colkncd by students during their field trips 

Spt'cics Common name Date of collection 

M•mm•Ja: 
Bars 
Hhmolopus trijillmlul Trcefoil hor\C ~h()e bat Ptcropodidac 
<~vnoptmJJ bmrhyotts Mala)-sian fntit bat 
Prrtlh,lllr lurn-111 dusk~ fruit bat 

Repciles: 
C.n.inleJ t•mtrolor Sumpah sumpah Ag,tmidac 
CAomyda spmosa Spiny tortoise Tc~tudinidac 

Amphibia: 
Ranaduritu Siamese frog R.anitl.w 

Polyflftlo"s kuro"']staJt Malayan house frog Rhacophoridae 
Rnno rlulk.orwta Copper chc.-ck frog Ranidae 

FIShes: 
C.hanna strialw Snake head Ophiocephalidat· 
HnrurluJ'"podqn pogrmognathw Jolong. Sember Hcmirhampidac 
Rmbora nntluronai Scluang/susur batang Cyprinidae 
Punuu.f binotalw 

AauniD: 

Rtm4 tJqria, Siamese frog Ranidae 
Bu.fo IManostuus C..ommon toad Bufonidae 
Bu.foiJ.f/IW Malavan giant toad 

Rtm4 -"sia"4 Malaysian frog Ranidae. 

~w~ Rain skicky toad Microhylidae 

IIIII: 
Ras6om~ Bada seluang Cyprinidae 

~.IIIMtllnmO Ibn se1uang 

BtlltiJ l*'ltf"'IJC Belaga.5epi1ai Anabantidae 

H~~ juJungjulung Hemirhampidae 

a.. .. """"" Haruan Ophiocephalidae 
Clariarsp. Keli Clariidae 
a.-... Bujuk, Ubi Ophiocephalidae 
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28juJ.I97R 
Ang. 1985 

t Jul. 197~ 
1 .Ju1.1978 
4 Ju1. 1978 
18 Aug. 1985 
Hjui.197S 

8 St·pt. 1997 
8 Sept 1997 
8 SepL 1997 

8 S(•p!. 1997 
9 Sept. 1997 

8 Sept. 1997 
8 Sept. 1997 
8 Sept. 1997 

8 Sc.>pt. 1997 
8 Sepl. 1997 
8 Sept. 1997 
8 Sept. 1997 

6 Feb. 1999 
6 Feh. 1999 
6 Feb. 1999 
6 Feb, 1999 
6 Feb. 1999 

6 Feb. 1999 
6 Feb. 1999 
6 Feb. 1999 
6 Feb. 1999 
6 Feb. 1999 
6 Feb. 1999 
1!1 Mar. 1999 
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Anuran 
!Umn bl)llli 

& nn rJwkorwltJ 
Rona dom~ 
Raun hom 
Rn11a poromnrrotlon 
Ra1111 pt,rntrlln 
&11a n~ta 

\lala}an giant frog 

Copper cheek frog 
Siame<;e frog 
Ch·t:n tree frog 
Coar.c lrog 
Rhinocero' frog 
\ e llow 'poucd frog 

The lbt of\ertehnucs in this report ma> not 
be exhaustive t•specially tlw .man fauna which 
has been studied more thoroughly bv other 
workers recentl) . Among the H~rtt.·bratcs, fishes 
gave a more complete li'IL Some fishes that are 
quite rMe ~uch as 'bujuk' that prefer to live in 
streams, lakes and pond is also found in the 
Rasau River Among the fishes. /lamirllampodtm 
pogrmognntlw~ is 3\'ailable m large number and 
normallv J cmain m·.tr the surf~\Ce. JW....bura arc 
"mall fisi1e~ that are also common!} found in the 
ri\er The\' are ~malllhh .Uld till' largt•'t caught 
in Rasau Ri,er was about H.5 em in length. b·en 
though Rlulxms form the food for predatof1 fl! h. 
their existence in large number i~ because there 
arc ven fc,, predator fi:.hel> folllld in Ra:.au 
River. Some Rmbora such il'> R. rmtlwvnu prefer~ 
~light!~ acidic water in s\\amp. Snmc how the 
fi~h is abo found in Sg. Ra~m that \\'<15 not 
acidic. From a total of 8 ~pccic' of Rasbora 
recorded in ~alay,ia, 4 are found in Ra:.au 
River. 

More collectiom arc nccdt"d to inventorize 
the vertebrates of Ayer Hitam Forest Reserve 
especially in the imcr;or part of the forest. 

Raniclat• April 199M ull 
Feh 1999 
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ABSTRAK 
Htttan Simpan Kekal UKM adalah kawasan herhtttan )'ang masih ada di tlalam kamptts utama UKA1 di 
Bangi, _yang merupnkan kawasan )'tmg dwwjukan til ata.f lwlan yang dalnJltmya d1kmali sPbagm llulan 
Snnpan Bangi. Ka:wasan seluas 138 ha (340 eka1') mz dwlaskan sebagm lmtan )'ang telo.ll dillalok vang 
m/ang pulih, termasuk kawasan seluas 81 ha ulah dikhnJkan Jt•bagm kawasan pm)elulikan rkologi. 
HSKUKM U'/o./1 diwarlakan jJada tahun 1993 untuk mrnglmlang prmbaniJIWaTI kawasan hij(lll di bawah 
jJmgawasan UKM. Perham ini Mall ditekankrm 1nnuta di dal.mn Poli1i /Vlf',\larirm Hutm1 UKM .wmg td.ah 
dtlo.ncm1um pada talnm 1997. Hulon Simj1an Ball(;~ dlllmlunya a<ialall merufJalum 1tbahagia11 t/(lri 
knwasan /Jnchutnn Lembagan Langat yang trlall tmnpih. Kttludulum ht~um i11i yang lwmpir tlmgan k(lliiJms 
Ielah tlioptimumktm olth pelo.jar dan kakitangcm UKi\11 untuk pmyrlidiktm md,-k.tJ. Sqak cltm pmngluu 
awal pnnbongunmtnya, UKM trlah 1M1l~ktznkal1 pnnlimrum ka111pus yang menyempai taman botam di 
mana para ptlajar akan dapal menjadikannya sebagai makmal tnfmka. Hasilnya UKlllttlah menjadi rontoll 
dan SFkarang mempunyai lwleksi dt antara lt>rbaik bagi gmnpln.\mrt tumbuhan perltiamn dan teduluw 
tmutama palma don paku palus. Hutan tm pentmg kn·ana m mempakan ~mlu lu]atl karbon di Lemhagan 
Lmzgal snta /Oil'Ja digtmakan \ebagai makmal biowgz dan kl'las terbuka hag; pckljar di UKM. 

ABSTRACf 

The UKM Pt'mlanmt Fort!ot RfStn'l! i~ m1 arta witl!m tlt.e main rmflpu.\ of UK.\1 in Btmgi, dn'tlopnl in 011 
arm Jonnerfy known as Bangi Fore~t &sm,,. (BFR). This 138 ha (340 acrts) of n.•rqvmng logg,.d-wf'Tforrst, 
inrlu.uvt of IO~ 81 lla of ecologiml restarcll ~~rea wa.\ fomwlly gauttnl m 1993 ru UKM Prmummt Foust 
&snw. to 5afrguord m1d prt"Vmtfurtlu!r diVt'lopment of thi~ lf"eTl area. Tl!is wa-S furtlurr reitn-ated in tit~ UK!Il 
SttStainable Furn;t PoliC)' which was introduml in 1997. Th,. RFR was Jmrt of what wrn used to {Jr known as 
Langat &sin f(mst art>a whirh i.s now vtry much fragmmud into t•arious piec~ of small vjt-fltleTS. Tk close 
tlicinity of the forest to the camptts has lxen oTU' of tlu' mai11 rl!asom for the extensive utzlisatirm flj thl' arra 
for studtnt researrh projuts. Sim·~ tht early da_y~ of it..s dn~eWf.mtn!t, II~ p!o.nnm of UKM hat'" em1i;)aged 
llo/Lttir ronupt of having tht ramfnt.s to rt'smthv a botanic grzrrhm as a whlk to smJe as livir~g la/loratmi".{ 
for tile usf' of UKM 5ludnJts in eduralitm tmd menrrh. As a result, UK.Af has set an txJJmple ami turrmt~y 

hold om: of tht be.{/ grrmpla.nn colltclioru of omammtal pltmls, 1'-SJH'ciall)• palms and fmu rollfclicms in 
Malay.1ia. Tht UKM PmnmumJ FOTI'.st Rl'snw is an tmf/OtUJnt cnrlxm sink grttn arttt in tk fA,lgat Basin 
as u1e./l as a biologirallahorallYI) and optm classroom for UKM studmL\. 

INTRODUCTION 

The Bangi Forest Reserve (BFR) lies between 2° 
54' N and 101° 4.5' E in lhe disuict of Hulu 
l.angat. Selangor Daru1 Ehsan, some 35 km south 
of Kuala Lumpur. This quartzile soft rock-based 
foresL is bordered by the Langat river in lhe 
North and Kuala Lumpur-Seremban highway in 
the: South. Topographically the area is moderately 

flat with several small streams and patches of 
swamps. at altitude of 40 m to 110 m above sea 
level. BFR received its status as a forest re~rve 
on 31 December 1906 a'hd was placed under 
strict jurisdiction of the Selangor Forestry 
Department. Nevertheless unauthorized 
exploitation during the post World War II 
occurred and it '1\-:ts selectively logged during the 
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.Japant'"e onupation in 1942-1945 (Latifl' l9 1) . 
II ''a' again l~ged ofi for the econd time in 
tht• J.uc WliO' . The Japatlt'.,t' planted PaltU[uium 
f!llflll alter the logging "a' complt•t('d a~ a source 
fw "J.,'1Uta pcrca~. In addition, nati\'c sculcments 
Wt'H' tlwn allowed and /ln11'fl lnmifin11i.\ ~rees 

wcr t' .,ubo;cqucntly planted on tht' fringes of this 
n•,t•nc. Prior to banding of thr., Rc~nc to the 
Uni\'t•ro,iti Kcbangsaan Malania (Ulnf) 
aurhm·itit•., in the 1970',, it had hccn the home 
uf the T cmuan communit} ab<n iganes group. 

The original 881 ha BFR was classified into 
832 ha of regenerating lowland forc~t. 31 ha of 
fre~h water -.~·amps and 19 ha of nrbbcr and oil 
palm plamations (Fig. 1, 2). Most of thc..e areas, 
espcci,ulv plantation areas and tl1ose near the 
main road, were developed to accommodate infra. 
structures for th(;• lJKM campus facilities. Anotl1er 
27 ha was later delineated for ~fala}'.,ian In titute 
for ~uclcar Technology (MINT) (then known as 
Pu~t Pcnyelidikan Atom Tun Dr l'lmail or 
Pl'SP:\TI) and ~me 200 ha ''a" lea. ed to Palm 

Fig. I. Aerial~ of 1M Bartgi FtWP:Jt ~ m 1970's 
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fig. 2. Map of Bangi f i1ml RPsmvt in 1970's 1lunumg the rmlogrml ri'$t'nrh nrta ( ]). Tlu~ 1«.l1on 2 and J art tmdn 
wry diJturbtd Jam.L\ 

Oil Rest-arch Institute Malaysia (PORJM) for oil 
palm plantation. By late 1980's only a ponion of 
the original forest (about 105 ha) remain dcsig­
n:ned hy the University a.c; the Ecological Research 
Area. where many on~ng researches were car­
ried out mostly by !ltudenl'i of UK.\i (f'i/{. 3). 

Tlv F.stabliJhmmJ of UKM Pmnnnml Fomt !Win~ 

Follo\\ing illegal enrruachment of this area, 
which funher reduced the ecological research 
area to a dangerou..c;Jy small fragment (said to be 
about 81 ha). biologists and senior academicians 
in the campus appealt>d to the top management 

PERTANIKAJ. TROP • ..AGRIC'" SC'J. VOL 22 NO.2, 1999 18'7 



l ~ 
~-,,. 

I• u .. .. 
:J a~ 

<• .. i 
: 1 . !~ 

188 

KMt\RCDH\ MAT SALLEH 

; 

I 

' \ 
) 

--=_.& 

-:.._. ___ _ 

II" l./ 
i ~ 

U
: r / 

'. 
/ 

/ I . 

PERTA.'liKAJ. TROP. ACRIC. SCI. VOL. 2'.2 NO.2. 1999 



U U. ROlF. A:\0 fU='Cno:--; Of t S l \ ER._lll KEao\.'I;GS\A.'I; \L-\L A\ \ 1 \ PER\1\'I,;f.--..T FORF.S I RF. f R\"E 

of UK.\1 management to fonnallr gcvene the 
rt·maining 1!8 ha (340 acres) of lurc,tcd arC'as 
in the campu~ as UKM Pmnnnnrt Forr\l Rtjnl'f to 
~afcguard and prc\ ent further dt.·\cloprnem of 
th is g r <·en area. This was achlt.'wd m 1993 and 
fun hcr reiterated in the UKM 4ltl\l lli1lnb!L Forl'\1 
Policy whic h was introduced 111 1997. This 
declara tion pledges that: 
• L K..\1 will contim u: to practice :o.U\tainable 

dt H:lopment philo~ophv, and Uni\'er .. il\ 
fore~t'> \\ill be kept as gcueued 

• Unive• ity forests \\i U be managed to achic\'e 
maximum benefits in re~arch · educ:cnion 

• Fututc de\elopmen cs will be carried out after 
as~e<.srnents on impacts to cn\'ironmcnt and 
resources 

• Fo rt'S! extraction will only lx· allov. ed afler 
comultation with the Commiucc 

• T he Committee will evaluate the impact of 
de\ clopmcnt to the furc~t re,,m u < c~ and 
em ia unment 

• Dt.-:gcne rated forest arcao; \\ill lx• re\i H!d and 
enriched \\i th a proper i<oihiculmral technique 

T he BFR \\as part of what was used to be 
known a\ Langat Basin Fore t an.•a which i~ nov. 
\CI)' much fragmemcd into variou~ pkccs of 
sn~.tll ldt-o\'crs. With the r-..tpid dc\'clopmcnt of 
Sepang-lJutra.Ja>-a area. this fOJt'.lit would probably 
remain as thc only medium-.,.ilt.' lort.·~t left in tht· 
ar(•,t bullcring the Hulu Langat \\"3ter catchment 
fcnc~t r escne~ in the north-northea~t and Kuala 
l..angat \\etland in the west and Air Hitam 
hulft•rs in the north (figurr 4, 5). 

Uruvrmty Frm:-.1 as n RL\mrch Siu 

The clost• vicinity of the forest tn the campus ha"' 
bee n one of the main reason for the extensive 
utilisation of this area for sturlcnr research 
pntlccts. 'l'hcre arc 2 km trail cro~'ling the forest 
and the t\\n 1-ha permanent eco logic:tl research 
plots arc lx·ing studied and monitort·cl at specific 
period throughom the ear. 

The ab tracts of ~tudent these and 
di".'iCrtat ions made from smdie~ on thi'i fore!Ct 
and it componenL'> "'ere recent I • compiled and 
puhli~hed by Zubaid (1997). A total of 75 the5es 
and di~t;t·rtations were submittt":d from 1974 to 
1997 for Ph.D (1 dissertation) , M.Sc. (6) and 
8 .& (68). Thcst· student arademic reports m\'cr: 
• Vt·rtclmne C'Cology & S}'lltemati< (23) 
• fluriMics & plant ecology (22) 
• Insect 5)~tematics & ecology (18) 
• Invertebrate ecology & taXonomy (6) 
• (~netic diversity (6) 

Cunentl , there nrc at least 9 atti\t• n.•seat ch 
programmes bt·ing carried out in tht• UK.\tPI-R. 
These are: 
• 

• 

• 
• 

• 

• 

• 
• 

• 

Reproductj\c biology and comparath<' t•col­
ogy of small mammals 
Anatomy, cytology, and ul tr.ls trm tua t' o f 
cryp togam .. 
ln\'ertcbr..ttc communi!} ecolog) 
S}stcmatic' a nd ecology of H~nwnoptera 

par-..t itt 
\'crtical di~tributjon pattern of insc:·n~ in 
lowland fore)! 
Genetic of Dr01ophiln in tropic-al lowland 
fo•e.,t 
Compat .lli\'t' bird community ecolug> 
flori,tic .malysis and long-term rnonitm ing 
of species in fr..tgmented fort'!'lb 
Eco''}'Stcm evaluation and biological as~t·~ ... 
ment.s on forest fragments 

f 1oriff/C and Faunal Cmnpasil iml 

The flor-a of thi~ fore t is \\CII ' ludicd by the taff 
and studt•nt!> of UK.\f. It wa.'> started in 1974 hy 
Misri Kt"'tan, -.tud)ing compar.Hi\e efft·cth en c.~' 
of point-quarters and random pait mt•thu<l' in 
aos.'ie~"ing tht• tree cknsit}". species lrc:qut'llC) a nd 
importance v.&lue attribult'!> in the lu\\land lor­
csts. It W'olS latt•a fo llowed in the 19t;O\ b}' man) 
othe rs including a general eco logir.tl uf\C) 

(Hashim 1!180), p.urn t-colog)" (Rarnli 198 I ), ~cd­
ling d)l tamics of diptcrocarp trees (Khairiah 
1984), ecoph) iology (Voon 19~). rcprudmti\e 
ecolog} of o;ccd plants (Julius 198 i ). 8 ' the late 
1980's, detail <"numeration of the plant pecics 
and eco!l)-;tcm <L"-'It'S' mcnts were <.'arr'it·d out. first 
by Jamili ( 19H8) for the 66 familic~ (I (,f; gcawra 
and 360 ~JX·cics ) and later b) s,·ed Mtuni (l ~H) 

for the rest (23 families with 94 gt•ner.t and JM 
species} . Two 1-ha plot<~ were also established ancl 
detail florist ic composition and forest prudu< th'­
ity were reponrd b)• Norashidah ( 1993) and Lajuni 
(1996) . They ha\ t> tcportcd that in their 2 ha 
plots, a total of 1827 trees (D8H more than 5 
em) from 235 specie rcpre!ienting 142 gem·ra 
and 49 families "''ere found. M06t of the.rn (nearly 
70%) are mlall tree."$ in the Class I (5 to 14.9 em 
DBH) and only I % are in the large timber (Class 
7 with DBH over 65 em) category. Four out of 
the five largest trees were from the 
Dipterocarpaceae family. The total above ground 
biomass is ~mated at318t per ha. The forest is 
being dominated h)• Shoml (J{V,Ml4, S. ~ 
S. lt'fJrosula, Deptnoc.arpus baudu, D. m"tluJ 
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K\.\L\KUDI~ MAl S\LL£11 

(Dapterocar pact•at•), I'IJrh('fm~ m•lt~la {Euphor­
bian-ac), \rtocarfn"' rrortNhirm (Moraceac) a~ ~ell 
a' Pfl/(lqutumgutUJ {Sapot.."'lct•ac) which W<h planted 
b) the.· J.ap.mesc in tht• 1960\. 'I he hii\C con­
rludc.·d th.u tht'ir anal) i~ incftcatc' Lh.u thi .. foreq 
ha_, c.omp;uathc.·l) high btoma"~ content hut low 
~~x·cics cliw:r-.;it'. 

Although tht•rt• .m·:; 14 'JX'cit:' uf o;eed plan~ 
in the UK~tPf R (from 29 l gc.·m·ra and 99 fami­
lic') a H'por u.·d b · .J.unili ( 198~) and !)wd 
Mluni (ltltll). 20 of those familic-; are repre-
cntt•d h\" .1 -;iuglt• g<"nu' .md 16 genera are 

rcprcs<·nte d hv a ,juglc.• sp<'cit·s. llu-y al~o tound 
that on!) ht·t~c.·c.·n 30 - 411 ~ of the total flora 
were c::tptur <·d 111 2 ha plob ~hach repre,cnts 
about 12 ~ of tlw total n·corded and known 
Peninsular Mal.wsian spe< it·, ( 10% lor genera 
and GO% of the famalit's). T.thk I and Table 2 
pt c'cnt somt• uf tht• cnnunnu familic.•s found in 
tht: l K.\1PFR and their hinnt:t'\'> contributions. 

Studit·, on the mm.'St"" hy l>am.mhuri andjikos 
( 1~190) mdit:att.:d that onlv 37 specie:<; from 18 gem­
era and !I f:tmibt·, of tlw tnlt' mo~'St..., (Bryophytina) 
.u-c fi ttmd in this fure .. t. Iltis b said to n.·pre-;ent 
30.8% of the total pccic' fcnUid in thc:- . tate of 
ScLmgor. Simtlarl), Bidin and Janlall (lgq()l have 
recorded 53 pccit'S of ptt ridoph ~L"' from 33 gen­
era and}~ fan1ilics in this area ntc H .. '"'c11ll Cltirhmin 
linmris i~ cnmmnn 111 opt:n areas tx <.'tuing as lhid.­
ets on the forest fringes. Other pt•de. c;uth as 
QyaJJ/1'(1 'ilfiUl""'law and .VJW.om :roognm arc com­
mon nc:u trcanUi .md !>wamps. 

1,\JU F. I 
Smnt• of the mo5t tornmon latmhes found 

m the l KM l'~un.tnt•Jll Forest Rc"<'l1iC 

(;cnu' Spt't IC~ 
nic:ol 

fuphorhmt t",tr. r.o 7'2 
Ruhtaccac• 30 50 
l..t::guminnsat• ~tl 42 
Annonact·ae 17 37 
Mclastomataceae ·~ 21 
\'itaceae 7 11 
Moracear. -,1 3<1 
Mynac~ac 4 25 
Guttiferae ~ 15 

Monocot 
Poaceae 30 44 
Pal mae 12 31 
1 .. mg1beraceae 5 9 
Orehtdaceae 5 5 
Pandanaceae 2 5 

The Bangi Forc't Rt•wru· lt.t~ quite an in­
tere~tin~ faum1l t'kmenl~ A total of 162 ~ecic~ 
of bird~ from 39 familie<; \~ere recorded from 
tht• area (ford & O.nio;on 1995). As the siTe of 
the fot cstcd arc.•a around campu" and arljaccnt 
foreq, ha., dwindJ,·d. bird\ '''P(·dall} tho'<' 'IX" 
ciali1ing in the primal) for c.·,t at c.•a ~ould lx• the 
fit .,t to be aflencd. ntc.~n· arc 134 specie' of 
butternie~, 39 ,pefic, of :uw., 11 'pecie!\ of am­
phibidll', 32 'pecic, of 1 cptilc.·s, 1.!7 spc.•cic~ of 
fi,hcs and 'l2 'p<'Cic.· of mamma)., H"Corded from 
UK.\fPFR. 

Eth nobotmuml lmpm ltmrf. 

Latiff ( 1981) has rompilc.·d <ipecic:. of 
cthnobotanic:tl impmt:.IIHc in the UJ.i.J\<fBFR and 
argued foa its \",that• vi~;i-vis to tht• conscf\atton 
of this forest. It \htS e'timatcd that there were 
mmc than 100 ~pnic' oforn.tmcntal and ~hade 
planb introduced to the.• c:.unpus landscape 
dc~pite the fa< 1 th,tt thet e arc man) ~pede., in 
the UKMPFR that holcl gr t>at potential a~ 

ornamental planb Among tho..c art• mcclium or 
.. mall-si1ed u c.·t·s ha' in~ eithc.•t a beamiful 
archite<.:IUI C Of )011118 Ouo;hc.' {'uch ~ species of 
Caloph)llum, \le. ua, CriiTJnmomurn •• \tilldta, 
Polyallltitt, Enicoumlhu m, Clalhocal)x, PtllMph(11U m, 
.Strrc:ulra, Tah~ruatmonta7W, Xcmthoph~llum). 

atu~cthc shrub" or mall treo ("uch as mam· 
palms "pede , ,-\nisqph)lla, Anft,ia) and lwrb .. 
~ith aurauhc no~cr' or foli.tge (~uch 3!> 

Aglaonf'ma and other aroid... Curwligo, 
Phyllagnthi5). In addition thct c arc man~ tet ns 
and fern allies thcll i \Cf\ suitable for rock 
gardens and for othc.•t decorathc l.mdsc.tpe'>. 

Thc.·rc.· arc.• .Ll<i<l many spt·cie' of wild edible 
fruib or rclatiws of ruhivawd 'pecies in this 
forest. SeH·t-al spccit'' of Artf}{mfm', Cawmopsi.~. 
Duno, .vrphelwm, Bllcmwefl .utd .l)alna-a -were rt"' 
portc.•d from hctc.Tht•St" fruit uee' are known to 
occur at a H'f\ Jm, dcn,it}. In an at ea of about 
2 ha uf\·c)ed, onl) t•H·ral inrli,idual tret·~ \\t're 
found (Table 3.} 

Mt"<linnal plants of gt cat potential that used 
to he abound in UKMPFR are fa,t dtsappearing 
due to lack of enfinct•mcnt ami control from 
authontics. Then• ~ere man) trec..-s of tht• infa­
motlli Eurycoma longijolta "tongkat Ali• in this 
furc~t but 11 tS almo t enurctv gont• no~. as an 
other forest rt.'St'f\CS in thi area. Other plant! 
uch as jwtiaa fJtydwstoma locall) known as 

"sebongkok.", daimt<:d lO be c..-lft<:cthe for treat­
ment of cold among chrldrcn as abundant in this 
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TABLE 2 
Biomass contribution from top 25 families in the two 1-ha research plots in UKMP.FR 

Family 

Oiptcrocarpaceac 
Rubiaceae 
Sapot.accac 
Apocynaceae 
Euphot biace-.te 
Moraccae 
Burseraceae 
Fabaccae 
ausiaccac 
Rhizophoraceae 
Sapindaceae 
Bombac-o~ceae 
Anacardiaceac 
lAuract.>ae 
M rristicaceae 
Guttiferae 
Stercuhauae 
Mrrtaceae 
Flitcounlaccae 
Melastomataceae 
Celastraceae 
:\nnonaceae 
UlmacC"ae 
Magnoliaceae 
Ttliaceae 

Family 

Moraceae 

Euphorbiacne 

Bombacaceae 

Numl:lt'r of gen~ra Number Total Biomass Biomass 
ol species in percentage 

2 7 215.66 34.04% 
I() 10 58.63 9.25% 
4 7 49.45 7.80% 
2 2 45.5 7.18% 

17 30 42.34 6.68% 
:3 9 35.82 5.65% 
5 17 32.51 5.13% 
7 9 21.73 3.43% 
1 3 13 2.05% 
4 -1 11.93 1.88% 
4 5 11.11 1.75% 
1 2 10.84 1.71% 
7 9 10.1 1.59% 

12 14 8.83 1.39% 
5 11 6.3 0.99% 
2 5 5.72 0.90% 
2 4 .5.61 0.89% 
3 15 5.3 0.84% 
5 6 5.07 0.80% 
2 3 5 0.79% 
3 3 4.7 0.74% 
7 9 4.36 0.69% 
I 2 4.02 0.63% 
I I 3.53 0.56% 
2 3 2.28 0.36% 

TABLE 3 
Tree density of ~orne fruit ~s or wild relatives in 2 ha plots in UKMPFR 

Species Total Biomass (Kg) Number of Individuals 

A111Karpus tJXfllaris 
ArtotmflW griffil/Ui 
ATIIKarpw hispidu.s 
A r1.tJcinfiiiS lr.ttfuJtulo 

ATIIKarpw lmDii 
ATIIKarpw fftlli"'"Ji 
Arl«m'f!US rtiti4w 
ATIIKmJIW rigidtu 
A rt«mfJtLs Slf1f'I«:Ainu 
&r.ctltmd bmJifla 
&«.GtnWJ lrufUI/ni 
&aauJWJ fNJruiJ/I1ra 
&a:otiJWJ mitiiiiiiM 
Durio griffiJJtii 
Durio lowiontu 
PtiFtia siftplaris 
Ptntia Jfl«i6Stt 
N,W.• COJIGIIJ• 
!WfNiia•..,.,..,. 
Sea/Jih•..,..... 

13429.85 
98.29 

11373.47 
280.26 
34~.~ 

38767.01 
6092.5 

19627.32 
257072.8 

4645.59 
9778.87 

949.14 
3625.65 

17077.67 
91M2.12 

43065.2 
11088.1 

49069.12 
14600.91 
50186.! 
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forest. ~ doe' \riUugiWtin fmtUJ (for trt-atnacnt of 
hc:adachc and fe\cr), Thollffl gmrulijlqrn (dysen­
tcn), l.ahisia pumlla (after childbirth), l>iof/1)70l 
u'Killldm (yaw!~), Mamrangrt dnllltltl(t/tt ( nake-bite) 
and \":trious o;,peC'i\:\ of Annnn:1t t..ooat· l'spcriall) 
(;omolhaUmms moftl)IWII\, (~mmt/lll/nmtl\ l'llrlisit. 
lhrana grrmdiflum, i\rtnboll) { \llfltlf(Jlnn, -'\.:~/()pia 

rrutltlJarW and Fusiltigmn fulgnn (aflcr chilclbirlh) 
whidt are'>(} .1bundant in this fort-::.1. Otht•r plants 
of ethnohotanicaJ important c. Mit Ia ;L' <~pedes 
utih"~e<l b) n:uh-e .. for gem•ral t ollqnaction, are 
al o r e< urclcd in thi<~ fort'''· I' he nibung 
( Orumpnma ugilJ.arin) and ba\a'- ( 0 Jmmdll) for 
t·xamplc are noted for their fine• long lasting 
wcx>cl and hardness cue grm .. ing in .uea.o. near 
~w.unp~. Tlw valuable kana g<~hana (Aijlltlari.a 
mnlnrrnL\i() noted for ito; \':.tluahlt• inccnS<.' wood 
and resin ,.,ere US<.'cl to ht• there a" well. 

The rc.sidenL<; of Bangi and "unounding 
area are known to collect rnam· plants from thi" 
fore~t for their own u~. Plar1l~ that were col­
lected include mt'dicjnal plants, rattan , and 
palas leaves during fe tive season!i. 1 he high 
bioma.q per hectare in Banl{i fi)rt•st can afford 
to tabihlC': it~ surrounding area and perhaps the 
only gret'n lung remaining. Fme'lt hioma.~s has a 
direct beating on its contribution w regulating 
the environment. A forest with higher biomass 
have lower albedo, henc·e it ha.\ the• ability to 
regulate climate more elfecthcly. This is espe­
cially important in stabilizing the daily tempera­
ture, and hydrological n-gime" (Sham tt aL 1987; 
Soepadmo 1984). Studie by Sham (1986 & 
1990) also showed that the prc.~ncc of st':\eral 
tret>.5 in a medium size park can influence the 
tc·mpcr.uure of lhat area. BFR also an important 

gent·tic .,Lock for fmit gro,,er; around thi area. 
1 he ab'>t'IICC of pollinator fauna in thi fore't rna\ 
haw '<.'rious ncgati\e implication on fmit hanest, 
whit h can dircnl) hurt lhc growers cwnornic 
gain. BPfR i\ ,,1~ a good place as a rcCie<llion 
a1t:a for 1\.11111 c and outdoor cnlhusiaMs. A., LitnC!i 

g<ws b) area'> around this fot e~t will lx·come 
more urhanitt'd. lltis forest can lx•t"ome an 
important n:cre.:uion area for re idcnt,, 

l.:COMmu \'nlut! of &toniral Rt~crurcn 

In an an.tl)'i' to calculate lhe \'alue of hot.mical 
rc<;Ourct''- h.t~ed on tree ~tandmg.. in the- t"o 1-
ha plot'- in thi' forest, ~fat Salle-h n nl. (1 H97) 
t·~timau·cl th.u the 'illllllpagc "aluc (S\') for 
UKMPFR i-, approximate]} RM 17,000 p<'r ha. 
About 80o/c uf those value.' arc from the 
diptcrocarp' (Table 4, Table 5). The total \,tlue 
for the rcrn.tining fore t in t;K.\f is pn~t·cted to 
worth close to R~1 1.4 million based on market 
price of the timber in that ) car ( HI'J7). Thi' 
\''alue j, comparablt• to other recO\cring logged-
0\er fore''' in thi~ area (Table 6). 

l'ropt·r cvalu.ttion of tropic-al fore-sl' an• 
nen~'iill'' to make judicious tL-.c of the fore"t (God<>) 
1 992), tmd it i' hest represcnrccl if we.· ran < .lpture 
the tot.aJ e(()nomic \'aluc. This tot;:tl <'conomic 
value is giwn b)• a sum of a munber of comp<>llt'Ots, 

row N:onomic \'aluc .,. Dircct-U~ \'aJuc.· t Indirect­
Use V,tluc + Option \'alue + Existence Value 

HowC\eJ, an thi!> study we have on tv em ned 
partial dirt":CHL'IC value. we did not \Ct take into 
nmo;.ideratiun other non-trmber fort•oct product~. 
for example medicinal plants. At the ~me timr, 

TABU: 4 
Top 15 commcrdal familit>~ from UK.\fPFR 

Familaea Volume (',.R PM sv S..aml' 

Di~rocarpaceat: 12309 37778 IOIHR 26930 103 
,\pocynaceat: 2793 3373 1262 2111 18 
Sapocacne 27 • .W 2693 1096 1597 32 
Anacardiacear 20.03 1111 fWr.l 508 22 
auaaaceac 6.7 778 296 483 35 
Rubiaceac 788 731 !105 426 276 
Fabaceac 9.54 765 Sf! 423 50 
Buneracne 14 81 867 457 410 151 
Moraceae 11.83 7!'>4 379 375 77 
Euphorbiaceac 12.76 699 382 317 3!)1 
BombKeae 404 311 142 169 39 
~lutraceae 2.1 219 87 132 5 
Mapoliacear 1.56 183 69 114 I 
Sapinclaceae 4 12 2M ·~ 108 57 
l..lruraae 297 181 93 88 M 
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TABLE 5 
Top 15 commercial spee1es from UK.\tl'FR 

Species f<~mil} CR PM sv Swnd~ 

Sl!orea act1111111ala Dipterocarpaceae 12703 3568 9135 24 
ShOTffl ft-Jrtorula Diplerocarp~ceae 109!)5 3095 7870 20 
Shorta bracuolato DipLerocarpaceae 6480 1959 4521 15 
D1pterormpus {Jq.utlii Dipterocarpaceae 5892 1632 4260 10 
Paloquium gutta Sapol.aCC<IC 2489 987 1502 16 
!Jyt'T'a costulaw Apocynaceae 2237 873 1364 17 
Slltma parvifolia Dipterocarpareae 1287 367 920 10 
Alstonia scholaris Apoq'naccae 1135 389 747 I 
Cluta sp. Anacardiaceae 757 279 477 I 
,\ ltsfta fnna Clusiareae 615 238 376 11 
ArtO«<,rjnu rcortrclli1iii Mor<~.ccae 685 356 329 t3 
Pmusadina f'urhynt/14 Rubiaceae 486 254 232 :37 
Dtptnvmrpus mmtu1 Dipterocarpaceac 418 215 203 l!3 
Durio lowian liS Bombaceac 300 133 167 19 
Efnttriospmnum tapor Euphorbiaccae 310 155 155 27 

TABLE 6 
Comparative analr>is of stump<~ge vah1e (SV) for SC:\'eral forest rc:.en-cs in Maln~i<~ 

Forest Reserve Ecosys1cm 

.Johor: I..enggor HDF 
Kedah: Ulu Muda HDF 
Kelantan: Berangkat HDF 
Ncgeri Sembilan: Angsi IIDF 
~cgeri Sembilan: Johol HDF 
Negeri Sembilan: l'asoh HOF 
Ncgeri Sembilan: Serting HDF 
Pahang: Le~ong HDF 
Sabah: Ulu Beng~ok,a HDF 
Tcrengganu: Jengai HOF 
Sdangor: Raja M uda Peats\\·amp 
Sdangor: Air Ilitam (14)* LDF 
UK.MPfR LOF 

indirect-use value or functional value as related 
to ecological function performed by the foresLS. 
such as biogeochemical cycling and the regula­
tion of watershed is also not being accounted 
for. not to mention option value and existence 
value. If all these values are being added up, 
UKMPFR would value more than we have given 
here. A mere RM 1.4 million is only a glimpse of 
its potential value. Therefore policies should be 
adjusted for responsible long-term resource 
management of UKMPFR. so that this \'liSt store 
of wealth will be sustained if not conserved. 

r;mnplasm Di'flository 
Since the early days of its development, the 
planners ofUKM have envisage the establishment 

Assessment SV/ha 

1994 17644 
1994 26022 

1989/90 6525 
1995 8674 
1995 9233 
1995 5178 
1995 11361 

1989/90 19793 
1995 139•17 

1988!89 15779 
1990 2149 
1996 17170 

1993'-1996 17276 

of a campus ~ a "botanic R3.rden" (Latiff & 
Ismail 1984). The idea of turning the existing 
and fmure infrasmtctures into a Botanic garden 
for the University was proposed in 1981 and 
agn·ed in principle by the University's Committee 
for Campus Beautification and Landscape in 
1982. This holistic concept was designed to 
promote the green image of UKM and to serve 
a lhing laboratories for the use of UKM students 
in education and research . As a result, UKM 
campus has set an example and currently hold 
one of the best germplasm collections of 
ornamental plants, especiallv palms, and ferns 
collections in Malaysia. The campus hold 97 
species of interesting ornamentals and shade 
trees introduced to the campus (Table 7). 
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TABLE 7 
Omamclll,tl and hade plant:. illuoduced tu the l K\f c:ampu 

\rafla artnrult~rfi•nnu 
Acalpha .nrrumm 
AC)IWt1•h1Mzs :17U1C4rtlmn 
Adnurnthna pml(}nnUJ 

'\glata odomta 
.AltunUs molumma 
.A llamanda rothartiro 

And1ra wnmu 
, \ rrhantophcvm.~ alr.wndr~ 
Arrm Mll'thu 

&llrtllln'll m11tlryana 
ltauluma biJJkfflnn 

Born.11111 jlabrllift'r 
nmrufrmn rxamma 
Call1andm .mnnamnuu 
Ctzlqphy/Jum rnoplr]llum 
C..aryotn rmtu 
l.amn bijlmn 

Cn.uta futu/4 
(AuUJ sprrtttbili.l 
(..amanna rqrmrlifol~a 
l.tuttnnna •11m11lrnllll 

( nflll'ffl odo/Ulm 
( /1 wlidorarpw lut,.~mu 
Ownamamum nun 

Coals nudjf'ra 
l:odU'IIm ~um 
Congra tomml4sa 

Corypha utan 
Cr1ptt:um .p. 
a,rtmtachrs rrnda 
O..Wm.: rtgrn 

1>101/IJWI tlnrolm 

numltl '"/ll'•l.l 
Inn-a crutulnta 

E/mtw nuaoph)lla 
EJmis gulnl'm.fU 
t. llgnll01Jll tnshJ 

f.ugrmn (lromatiro 

f. ugrrun maltu-tmsu 
f. uoduJ ndltjl 
1: uphona Iongan 
1: uplwria malmmus 
fogrm fragrnn.s 
fu:us bnl)amma 
frau pu nuiiJ 
fu:w roxburguma 

Garnrnn IIIUlnptaM 
Gamnun cannata 

I .tiC,,, :"' .llllt' 

Akalila \tam 
P.tlma 
Saga 
lklangl..as 
1\uah kern~ 

Pm.u1g 
RamlMt 
l.tpal.. kud.t 

Binrangor laut 

Dulaug l Tengguli 
In trcKluccd 
Rn 
C:c•nhu.t 
l'ong·pong 
lnuodun•d 
kapt rn;m j.., 

Kdapa gading 
Pudi 

St•rnat.tL api 
Ruah nwntega 

Jcluwng 
l'okok. pagar 

Ccngkih 
Jambu bot 
'1 elor bdangkas 
Longan 
f tta kuong 

'I rrnhu~u 
\\ .tlungin 

Kdebok 
Manggt!' 
Bunga cina 

Bot.mital n.uut' 

llrlll\1"111 111111 1i11rti\U 

lllbi~nts 11/iaaus 
bema r •Xtt lltcl 

11Wrtr javanu.a 
jncarnndi1 filuifolra 
IAI{mlrotmta Jlos'"X'IlM 
IAgrntrcvmUJ rndir4 
J..nw5anra mnmn 
lrruala fjt1lnn 
Llf110ln grmrdu 
/ ,rlrlu rlm&mlil 

l..it'llltmra rhlllrtllll 

l.n'l~lcmlil rutrt rulifo/111 
\fanf!ifnn jotlida 
\fn"f}jrta odmata 

\I dalnua t'tlJUpti 
\frira indrca 

\ft>UD jt'Tf'ttl 
,\1 iiJdin atropmfm ua 
•1\lrrnmnp1 rlmgr 
,\1ru•nnulll plutliJiiW 
Nmum otltmHII 
Oclmo lcuku 

P.-lwf•ltnntm f·t~mmrpu m 
Pllllf:nn dnr:IJiifaa 
Plwmix rotbdl11u 
Phom1;;; mJn'ro!A 
l"tlh«rllobium du/a 
Plumbtlgo azpmm 
Pud«arpu 1 pol]sltlrhyw 
/'olyallhia ltmgijolla 
Pllml'tw pmuala 
Pongamw Jllllllaltl 
fllyrhocwot\ pmaduxu1 

l'hdmspmwr ttuuarthurir 

IVnldm mammtlur 
Rlmplm hurmiiS 
JlhafJU t'XC'Llsa 

Roptarua tJ/nn(I'(J 

Roptorna rtgra 

Salix bah)lamro 
Samanm saman 

\l:]grum grandH 
Stncu/I(J fi>rtidn 
.'itilldmut marmJ•h)lln 
Fr1mannd113 11!d1ru' 
l'«omana rapnuu 
\'t-ltdun mmillir 

(Souru: l.auff & Ismail 1984. "1lh addtuon from recent im~ntol")~ 
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Loc.tl N;tml· 

Bunga r.l}a 
lkb:mt 
'itant.tn hutan 
J:a.ntm·J<mtm 
lmrodun·d 
Bungor bc..ar 
Bungm 1\c-dah/ lndia 
lnai 

L:u(i 

~bc.ang 

Kuini 
G<-lam 

Penah"3 
lulang dacing 
Bunp tarl_Jung 
lnt.roduct•d 
lnuodu<l.'d 

Jemt<rlang taut 

Madras fhoru 
Ccrdka 
~t.adoa, Jall Llut 
A<;Oka 
1\.a.'lai 
~kmpari 

•Ro -al palm• 
Jcndalu 
Pokol; ln!ian 
Jarnbu !aut 
Kelt 1111 p.111g 
Mahl'lf-'111 
A'>llmj.twa 



The campu~ also cuncntly has three 
germplasm collection program-; vil. The Fern 
Garden, the Ginger Germplasm C'_.ollc<"tion and 
The UK.\-1 Annonaceae Germplasm D~pository 
(UAGD). The Fcm Garden or Taman Palu 
Pakis (a.k..a. Fc11tarium) was later sNup in 198H 
in lhc 13 ha formerly alloc-,ued a" an arboretum 
area (Bidin 1990). It was tlw first such garden to 
be e~tabli!-thed in Mala)sia and currently being 
recognised by the Botanic Garden Council Sec­
retariat of the International Union for the Con­
servation of Nature (lUC.N) as one of the pre­
mier germplasm collection in the tropics. The 
Garden has 6 lrnils and de,ided into three sec­
lions viz. Ethnobot.any. C'.ons<'r\'ation and Exotic:.. 
Currenll) the- garden holds nearly 100 species 
from 46 genera and 25 families. Ginger 
Germplasm C<>llection was onlr ~tartc:d in 1997 
and currently hold 80. pede~ from 10 ~encra of 
Zingiberaceae and Co~taceae. The UK~f 
Annonaceac Gcrmpla<;m Depository, tlte newt')l 
section. was ~tarted la!;t yc::ar in l99R with more 
than 50 collection:. of Go11iotlmlamu.\ from aU 
O\Cr Malapia, to supplement 30 ollwr specie' of 
Annonaceae found in UK.I\.fPFR. 

Naturr Education F(JI"t'st 
In an e£Tott to prO\ ide permanent infrastmctllre 
for c<><urricular acl.i\ities for ~tudents of UK.\.f, 
the managemem hru. decided to designat<· 24 ha 
of UK.\fPFR as Nature Education Forest. It is 
currently developed and managed hr Co-Cur­
riculum Centre of UKM. Some basic 
infra~ructurcs •mch as ramp site, multi-purpost• 
hall, dining & cooking area, cleaning and showt•r 
rooms. tracking nature trail~. wall climbing la­
cilities. obstacle course and mountain naft ha~ 
been built. The facilit) can accommodate 300 
students at a time and bt'ing used almost daily 
not onlr by UKM <;tudents, o;chool children from 
Klang Valley area, !':GO\ as well :l' \'oluntary 
organi1..ations. 

CONCLUSION 

TI1e UK.'-1 Pemtanl·nt Furest Reserve is an im­
portant green area in the Lang-ett Basin, bolh as 
a biological laboratory and open cJa,.sroom for 
university students a" well as an environmt•m 
buffer to the <~urrounding area-;. The for<·st, 
although fragmented as it is. still harb()urs inter­
esting and important biological resources with 
high biomao;..o; constituents. This fore5t i!l a big 
carbon sink \\ith an estimated 44.000 tonnes for 

the en tit e area. The high bioma'~ content in thi~o 
forest enable it to perform an em~y~tcrn regular 
function as a life '}~tcm ~uppon ... uch a~ fl()od, 
climate and erosion. 1 his forest remnam. to­
gether ''ith other fragnwnwd fore't.' in the Klang 
\'alley. have a considt•Jahk value for research, 
recreation, eduration and consen·cttion for our 
hllurc generation~. RctnO\'al of thC'-4.' remnant' 
would be ca~il;tr<>phic not only to ow emiron­
mcnt but also to wildlife and otllCI important 
gennplasm resources. Even the M!Cmingh mobile 
a\ifauna was known to .. urrer and riiminish as 
reponed to be happening in Singapore and Bogor 
Botanic Gardens (Fmd & Da\i~n 1995}. 
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River Water Quality Status of Ayer Hitam Forest 
Selangor, Peninsular Malaysia 

MOHD KA~JIL \t.J.SOFF .\:\'0 ABDL l R.\SHID flARO'\ 
I>rf)(l11mr111 of Rnurronm<:nlnl \,.,, Hr.• 

V• , ,.,1:, l'lllra .\lalanm 
434lJO \mla11,.. l).lm1gor Daru/[{Jnnn, Mnla)IUZ 

EXTENDED ABSTRACf 

Water i'> a vit.al element in human lile and it i~ 
a rene\\able re'>ourct>. According tc> \\'an Ru Jan 
(1994), watc•r is c .. ~ntial for ph,,iologicalexi~t­
cnce, \CI"\ much the same <l.l> e\CI') othca li\ing 
organio;m doC\ and for manr other purpo~e\ 
"uch a.' agricuhur.tl, recreational, indu tri.al , hy­
droclt-ctric po\\er. na,igational, pmpag-.Hiun ol 
fish and otht·r aquatic life, irrigation, etc. 

(.enerally. ,,,uer quality nwans the• <,tallfl­
ard~ of,\atc.•r body especiall} ri\('r f01 .my benefi­
cial U'>t'~. Water quality ,.,.ith a bem·r index value 
indicate:' clc:anc•r ''ater bod~. lJigh water qualitY 
is suitablt• for man and animah con'>umptiun 
compared to the lm\' water qualil\ . Watt•r qualitv 
rt•fen. to the characteristic, of a watt·r ~upph 
that \\ill influt•net.· it.s <oUit.abilit) fm a 'pccific 
U'>e, i.e. hm\· well the water C}lMiit} rnet•t the 
nt:t·d, of the cml'itllner. \\'ater qualit statu~ 

indicate•) tht• lc\·el of pollutant cornpn-.itinn and 
tim\ relatt:' to human acthitie' (Anhar f'l ttl. l!J!JS: 
Mohd K.amil rl al. 1997a; 1997b) . \\'awr qualit) 
for \',IJioU\ t}pt•s of water bod)' '~uit•s with input 
k>ads, Om\ ratt• and quantit) of watt•r (.\1ohd 
Karnil 1991; Wan ~or Azmin rt tl/.1997) . Rher i~ 
ont> nf the important \\ater sourn• and '' cJas,i­
ficd polluted when there an• changt• in thdr 
chemical and php.ical characteristic th:at make 
itunsuiwble for <Ul\ objecthe and funnion (Az11i 
f'l al. Hl<J7). Pollution standard~ for each water 
bod) usuall) c·valuated br mt•a<;uring the \ulue 
of \l.'lectc·cl Wlller quality par..tmt·ter s. '1 ht''t' p.t· 
ntmctcas c.tn be catt>gori1cd a~ ph)sic.tl, clwmi­
cal and hiolclgic.tl. 

For the purpoo;e of river watt' I qualit~ ~tatuo; 
assessment, four ri\'cr water sample·~ \\ere col­
lt•ctt.-d from the up trc-.un to the down u t•,am of 
Sg. Rasau in A)t'f Huam Forest in Mel) 199 . 

The first locatiun (<\1) located in the mu't up­
stream area; tht 't·t.onrl location (')2) locmt·cl 
just after tlw tt·o Lltmnal area \\'ithin tlw lm t''t: 
the third location (S1) locah·d ju't altt'r tlw 
'mall cummunitv a• t· .1 f)Ut,•dc the f01 t·~t r cscn c; 
and tht• );1\t location ' ll, located at tlw du\\11· 
stream rno't of tht• fore~t r(•...ene an•a (hg. 1). 
There '~t·re t\w c-.ucgnries of watn qta.~lit\ pa· 
rameters mt·a~urt·d; in<!iitu parameter' (Di,soht:'cl 
O'>ygen (DO). Elcru ic:tl wnductivit)' (Ec), I <'Ill· 
perature. and pll) and labol.\tt>ry par.uut•tcr, 
(Biochcmic,tl Ch)gt•n Ikm.md (800), Cht•mi· 
cal Oxygen Dt·n~o~nd (COD), Ammoni.t< al-=-:um· 
gen (Nil -I\) •. md Su pended SnJicl, (.SS)). I lw 
gr.tb <.,nnphng nll'thod was adopted in s:unphn~ot 
the ri' ~r \\,llt' r .md tlw :tnaly.;i-. procedun·., \\en.• 
ba,t·d on APII \ (19!13) . 

All the cl.ua obtained through anal ,j~ \\Crt• 

used to t-.alculatc• the water quality index. l he 
su~indcx for t•:tdt par.unt·ter wa\ c~•kulatecl 

using a <;('I it·~ uf c·qu.uiun'>, derin·d from tlw 
rating nrn c• and tht.• folluwing equ.niun as lol· 
lowe; (Nm h.nati 19tH):· 

WQI= 0.22•smo + O.HI•~JBOD + 0.16•si< 0() 

• O.t5•SIA:\ + O.lfi•~ISS + O.t2•SJI'II 
J ... Sub- index 

Table I hoM tht· tt•,uh of anal is lor the 
~lecwd water qualit) paramctt·~ uo;cd in the 
a''ie~'mc·nt. Uasc.•d on the rc.,ult' obtained , the 
valut• of lht• Mttc•a qu.tlit\ index ba.;t"d on the 
DOE-WQI was in tlw r.mgt· of 89.b0- 9~t~O and 
thus indicatt•s th.u tlw watt·r qualitv st,uus within 
the \iciuit) fall undt•r Clas<. I and II wht•n• as 
all the sampling itcs fall under Cia ~ I CXlcpt 
for 4 fall undt•r Class II . 

TIIC StUd) ho\\ cJcarJ} that clS the ri\~1 

flows from undt turhcd (upstream) to the dis-
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TABLE 1 
Water quality data 

turbcd environment, lhe phy ice><hemical char­
acteristics change and Lhus degrade the water 
qualicy status (Fig. 2). The result.<. also reveals 
that the water body is very <~en ilh·e to an) 
changes \\lithin the catchment area either 
through naturaJ processe:; or anthropogenic 
.,ources. 

DO (mg I) 
EC: (11 S/rm) 
Tcntpc·ratun· (•C) 
pll 
BOD (mg/ 1) 
con (mg/ 1) 
:-mf~ (mg/1) 
Jurbidm ( Tl U) 
SS (mg/ 1) 
1:.. roli (no./100 ml) 
WQJ 
Class 

200 

Sl 

7.0 
0.03 

28.3 
5.93 
0.71 

13.0 
0.0 
I 
2.0 
0 

99.80 
I 

~ 

52 

6.0 
0.03 

27.2 
5.51 
0.63 

11.0 
0.0 

12 
11.0 
8 

98.11 
I 

S3 

6.8 
0.03 

27.3 
5.33 
0.84 
6.0 
0.16 

14 
1·1.0 
30 
97.~5 

l 

-·----c-.. 
-L-~ • a....,.----~ ---

Sl 

7.4 
0.04 

28.3 
6.03 
.i.22 

17.0 
0.12 

J9 
28.0 

200 
89.60 
II 

ln summaf)•, it reveals that there is a dose 
relauonship between the river water qualit) and 
the landuse pauem within the vicinity of the 
"ampling stations. Besides development acthi­
ties, natural factor<; such as organic matter de­
composition may also contribute and hence in­
fluence the river water quality in Lht· study a1 ea. 
Efficient water qualil) management is the first 

~ 
~ !!1!1 .... 

Fif{. I • Lomtiot~ of \amp/1"1[ sitn 
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F1g. 2. \-lall'l" qua!Jty profit' of W sampling stations 

step in ensuring an adequate uppl} of safe 
drinking water. \'\'hile sanitary surve}"'· moniLOr­
ing, watershed control, tormwater management 
and emergency response procedure are some 
of Lhe e~ntial towards a bcller and compre­
hensive water qualiq management plan. 
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EXTENDED ABSTRACT 

Forest land can be categonsed imo \ariou!> uses 
depending on the nature of goods and \Cr\ices 
provided by the forest. This can be categomed 
into several uses such as maint<•nance of 
environment, provi-.ion of opponunaL} for 
recreation activiue~, habitat for \\ildlife, 
watershed protection, general conservation 
including minimi1ation of soil erosion, and the 
production of wood for various usee;. For each 
category of use, it might be subdivided, or 
combined to be used in the same area of fore~t 
land. 

The u<>e of Mala~-sian tropical ramforest is 
numerous and is not restricted to onl) t.imbt•r 
production as most pcopk common!) believe. 
The management of fore't re~<>urces in 
Peninsular Mala)l>ia is based on sustain.able forest 
management principles. ft means that the foreM 
is managed for timlx·r and non-timlx·r outpuh. 
.\ particular use of permanent forest te-.en·e as 
subject to legal pn>\'ision in accordance to Section 
10(1) of the National Forest Act (~FA). 198·1, 
which categorised functional u-;es of tht• fore't 
reserve as follow'i: 

• Timber production forest under su~tained \ield 
• Soil protection forest • 
• Soil reclamation forest 
• Flood control forc.>st 
• Water catchment forest 
• Forest sanctuary for wildlift• 
• \'irgin jungle re~crve forest 
• Amenity forest 
• Education forest 
• Research forest 
• Forest for federal purposes 

TI1e Ayer Hilam Forc't Resenc (AHFR) can 
be classified under either 1 t"<>earch or education 
forest a.' defined an the '-:FA. 198-t. F.\ en though 
the forest b c;m·gori-.ed under one of the~ 
functions, many of the usc<; are used 
imultaneousl) in the same fore~t re-.ene. Thu~, 

it can be said that thl" AHFR i' a kind of 
multiplc-u:;e fort•st, whercb) man} outpuh from 
the fore~t are ll">ed from <·ach fmcst over time. 
lu thi' context, the AHFR i either tht"Ci directh 
(e.g. forest goo<b and st·r\·aces deri,ed from the 
forest by peopl<'), or indirectly (e.g. for indirec-t 
support and protection pro\ided bv the fort~<;t\ 
nanm1l functions and rt'g\alatOT) cmironmt'ntal 
sen 1e<.:s). 

The nature of direct uses ot AHFR was 
examint:d through the collection of primar\ and 
secondary data. Primal')' data "'ere obtained 
through 'Iurvey~ cnndu(lecl on the direct users 
of :\IIFR. TheM· include the indigenous people 
residing the forc,t, recn·ation users, and staff of 
Facuhv of Fon:stn·. UPM. The secondarv data 
collection was g~ther<'<l through exa~ining 
records of dir~ct use~ of AHFR avdilable from 
the Facull) of Forestn , UPM. These data were 
then summarised to obtain qualitative indicaton; 
on tht• direct users of AHf'R. In some cases, the 
quantitati\e estimates of direc t users \\Crt' 

tabulalt.'d to calculate pertentages. 
The current direct uses of AHFR can be 

hroadly di\ided into thre<· categoric": research, 
education, and (lther use ... 

/U.5Mrrh 

The AHFR is US('d directly by staff and students 
of UPM for scientific research. The majority of 
research conduc-tt'd at AHFR is carried ou1 
primarilr by final year degree students for their 
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thesc.>s. The 1 cscarch projects are not confined 
to forestn- srudents onlv, but from other 
disciplines ao; ..... en. The focus of the research is 
mainly on biologv, ecology. environment, and 
\\ildlife. Rt.~arch projects are also conducted by 
academic staiJ. mainh from the Faculty of Forestry. 
UPM. Other resea•ch projects are also conducted 
bv staff from tht• Faculty of Science and 
Fll\ironmcnt:al Studies. The main outputs of the 
rc<;earch projects arc B.Sc. theses, research reports, 
and papers in jow·nals and seminars. Among the 
re<;earch projects conducted at AHFR include the 
following: 

• Dbtribulion of small mammals 
• Studies on the root biomass and root growth 
• Tree species diversity and composition 
• lnventol') of medicmaJ plants 
• Bioma · studk.s of fore t trees 
• Valuation of stumpage 
• Valuation of recreation benefits 
• Pattern or m<;ecl herbivory 
• EthnobOLalliCal survcr 
• Valuation on tJte use of AHFR by local 

indigenous community 
• mall mammal spccit' composition 
• Bird species composition in inLemlediate and 

high land areas 
• Genetic diversity of selected tree pecieo; 
• Charanerisat.ion of ~oil temperature in forest 

gaps 
• Bat ~pccie" compo~it.ion 
• Remotely sensed indicator of bird habitat 

hete1 ogcnt'ity 
• Microclimatic conditions 
• 1-:nvironmcmal aspecL'I 

Edumtum 

The AHFR al~o plays a very important role in 
education. The direct usc of AHFR for education 
include forestry camp by forestry students of the 
Faculty of Forestry (diploma and degree), field 
laboratories, students' practical training. 
emironmental education programmes (eo;sav and 
national science camp), other nature-based 
activities such a~ team building. nature camping, 
and organised \isit.~. 

In the diploma and degree forestry curricula, 
the students are required to attend a foresrn• 
camp during the first-year semester break for 
two week,;, At pre-;ent, the most important 
contribution of AHFR is that it provides a suitable 
place tor students to carry out their forestry 
camp because" of its close proximity to UPM 

campu:.. The sllldenLs have to stay in the forest 
and conduct daily activities '•.rith the supernsion 
from faculty members. The forest is alw used 
for field laboratory in •·elated courses such as 
dendrology. ecology, m(·nsurat.ion, silviculture, 
botany, em'ironmental science and biology 

The direct uses of AHFR for environmental 
education programme include essaython and 
national science camp. The essaython 
programme was introduced in 1994, and it h 
based on writing with activity concepl. The target 
group of this programme is secondary school 
children in Mala}sia. The participant'\ are 
selected by the State Education Depanmem to 
represent each '\tate. The total number of 
participants is 56, comprising students from 
different schools. The programme is jointJl 
sponsored b) the MimSllJ' of Educauon and 
ES 0 Productions. It is normally held in 
November during school holidays. The conduct 
of essay ·writing competition i to provide c;tudent.~ 
with 'real sil\lation' by participating in acti\ilies 
designed during the JCkla) programme. The 
participants are required to stay in the forest for 
the whole duration of the programme. The 
general obJective of cssaython programme is to 
inculcate awareness and appreciauon on the 
importance of environmental conservation. 
Specificall), the essayton programme aims to: 

• Pro,;de a greater :.ense of love and calc for 
the envaronment 

• Increase the ability of observation and writing 
skills 

• Increase interest in science and technology 

Another environmental education 
programme conducted by the Faculty of Forestn· 
is the National Science Camp introduced in 1994. 
l11e aim of the pro8lamme is in-line with the 
Sc•cnce Encouragement P10grammes implement· 
ed b' the Ministry of Education. Its ultimate aim 
is to instill enthusiasm among students in science 
subjects and encourage swdent<; to take-up science 
related disciplines when they pursue higher 
degrees. 1l1e programme is conducted with the 
cooperation from tlw Ministry of Education. The 
specific objectives of the progr-amnw are to shm• 
the students: 

• tl1at science is not a difficult ~ubjcct if the 
learning of it ic; done the right way, 

• that science i~ not a dull but an interesting 
subject. 
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• that it is cnacial to leam and under!>tand 
!>Cience stnce our daily acti\'itic!> invol\'C 
!>Cicnce, and therefore, it conlributt•s towards 
the qnalit) of life to humankind. 

The National Science Camp i'l usually held 
twice a year during the school holidays. Each 
camp lasted for about one week. There arc two 
target groups: students from pnmary and 
secondaf} schools. and teachers from primary 
schools. The participants (students and teachers) 
represented all states in Mala}'ia. Each '>tate is 
required to send fi\e students including a 
teacher. 

Another important direct usc of AHFR is 
unstntcturcd nature-based activiti('!> which 
include visits, camping aclivitic!>. and gathering~. 
There have been 77 reported activiues of this 
nature, which last between one and four days. 
The number or participants also varit·~. rdnging 
from 4 to 150 participants. The participants are 
mosth UPM studenL'i. Other participant'> include 
CPM ~tafT. school children. memhe•~ !rom NGO 
and youth associations. 

Ollur u~,.\ 

Among other direct uses of AI IFR include 
recreation and use by indigenous p<'ople. The 
AHFR is also used by the local population for 
recreational acti,ities. ~(ohd. Shahw·.thid rt al. 
(1998) conducted a study to dt•tel mine the 
economic \'alue of recreation bent•fih of AHFR. 
Based on imer ... iews of 80 rc,pondenl.\, the\ 
found that the majoril}' of the recreation u..ers 
were mainlv from the District ofPetaling (46.3% ). 
followed bv the District of Gombak (20%). 
District of Hulu Langat and Kuala I.angat 
(I 1.2%). District of Sepa.ng (7.5%). and Lite 
rt~mainder 3.8% were from the Disuict of Klang. 
They also found that the average expenditures 
of RM12.36 per ,;sitor made br the respondents 
in m<tking the trip to experience the recn:ational 

senices arc for transportation, expenditurt• fo1 
foods and recrt•ational seniccs material'>. 

The use of AllFR b> the indigenous people 
or Orang Asli wa.s reponed b\ Ruc;!J tl tll. 

(1997). There are two indigenous villages lo<·ated 
within and acljaccnt to the AHFR: Sungai Ra~au 
Luar and Sungai Rac;au Dalam, f>uchong. 
~gor. The qua min of timber and non-timber 
forest products collected b}' the indigenoU' .. 
people a.'> well as the re\'enuc that could haH~ 
been generated h\ collecting these product'l 
were gathered through per,onal intcl\iews '~ith 
heads of homchold. The results showed that the 
indigenous people.· are more dependent on th(' 
forest reserve for food and fruits than for other 
purposes like hommg constnactlon, ham!tcrah­
making and medicine. The results also indicated 
that 24 animal specie~ were hunted fot then 
meat and 48% ( l 0 'Pecics) of the plant species 
are for fruit'>. Birds and small mammals compri-.c 
75% of the animal species collected. In term' of 
revenue. the result' showed that the indigenmt., 
people collected about RMllO.OOO.OO for tlw 
year 1996. The JC\enue generated b · plant 
species was about 'even limes mo1 e than th.u of 
animal speck~. The greate t source of revenue 
came from housing construction followed b) 
handicraft-making and fruits. Table J show!> 
some of the fmcst products coUccwd h} the 
indigenous pt•oplt• 

In conclusion. the direct uses of AHFR arc 
numerous, \\ lwre the main uses arc for research 
and education . \\11tile other use!> such as 
environmental protection are not direct!) ust·d 
by local people, it plays a significant role in 
maintaining the green lung for the urban 
em-ironment in the Klang \'alter. The pntt•ntial 
role of AHFR for t•co-tourism and other natur<·­
based acti\'itic~ in the future is very gn·at. The 
AHFR should be conserved not only for rcS<·arch 
and education but also for long temt henefits to 
the communit} at large. 

TABLE 1 

Product catego'} 

Handicraft materials 

Mcdicmal plants 

ForeM pwcluc-t!l colkcted by indtgenCII&\ people· 

Product~ 

Bamboo, mengkuang. bt-rr.am, rattan. bt-nam leave~ 

Akar hcnam, Tengkuk biaw.lk. !Udp fatimah. Ser.tpat. Tongk:u ali, 
Ubi jaga 

.)t"ring. kerdas, petai, bamboo shoot, bavas shoot. bt-nam shoot, 
nibung shoot, rattan shoot 
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JNTRODUcriON 

lnsctt~ .uc tht· most abunchuH .mimals on 
C<trth .mel twtHhirds of these inst'I..IS inhabit 
th<.· uopical rain forest-.. In Pcnin-.ulat 
M.tl.l\ -.ia, majut it of these in st·u~ on up} t ht• 
lo\\ land forest,, Tit esc fot e~t~ prmick habitat 
fm thouo;and insect o;pec ie' that ate 
functiun.tll~ important to the fore't 
t:COS)'H'Ill\. In recent )c.us, ho\IC\l'r, the 
rate' of dcforc,talion in tht• lowland fmcsts 
are ratht•J alarming. TIH' dt''" union of 
natural IMbitats and their COil\CI,ion to othl'l 

usc'\ po'le tlw single greatest llu cat to imect 
rommunitie' in the forests. In \il'w ur the 
ch.mging ceo'>\ 'tern of AH·r Hit.un Forc't 
Re,t·n·c and it., urrounding, a tlld) on thl.' 
di\er,it of ground-d\\·cllin~ ~clt·ctt•d in,cct 
comrnunitic~ in the forest \\a cunclucted. 
Hc1 etofm c, \l'l') fe\\ information wa' ,,, .tilable 
nn ino;ect~ oft ht· fott·st cxet•pt tho st.• of M.tt·tn 
Fl al. I !195 .mel Sajap tl al. 1997. 

MATER.lAlS AND METHODS 

l'hc 'tud\ w;.ls nmductecl <It A\ct tltt..am fo~t•st 
Resenc, i•m hnng, Selangcn, about 20 km south· 
ea. .. t of Unhersiti Pmra Mala) ia, !Sc."'rclang campus. 
Ground-dwelling inst"ct.s wen• collected using 
pitfall trap . Each trap con istcd of a plastic cup. 
11.5 < rn dt·t·p and 9 .5 em \\1dt•, containmg water, 
ft•w clrnps of dt•tt·r-gcnt and a small amount of 
sorbi<' acid. Three plot,, about 500 rn .tpan 
I rom t·.tch plut, wt•rt• l'~tablished along a trdllst'Ct 

line into tht• ti:>rest. Within each plot, 24 pitJall 
tr.tps were placed in a group of six within a 
subplot. The traps were installed twice a month 
for a period of three months and each trapping 

period l.t,lt'd l01 nt1C \\l't·l; .. \ampll'' tulkt 1t:d 
from cad\ pitl.tll ll.tp wcJc sorted into ordt•r,, 

RF~'iULTS A."'JD DISCUSSION 

The gruuncl-dwclling insco' that \\t'rt' 

collcctcd u'in~ pit tall trap' arc hm,n in 
Table I. I' he total number of indhidual \\crc 
diiTt•rcnt hci\H't'll each plot \\ith the middlt· 
plot had till' highc.·st number of indi\ idu.tk A' 
expettt·d I hnwnoptera domimlll'cl all otiH'I 
ordero; in all thc plot~ . llH• cll\cr-.it) nf tlw 
ground-dwt·llin~ imt'rb c.tppan·ntly im rt•ast•tl 
from tlw fr ingl'' towards tht' ccnta· ol tlw 
fort:st. 'I hi \\'a'> irulit:llt·d 1)\ the Shanon indict·~ 

of 2.0H, ~.1 I .md 2. to at tht• fringe, middle .md 
ccnlrl' of the fort• t, n• pt•cthely. 'Ibrs trend 
could h<· pos ihh d1w to the higher plant 
dhcn.ll) in the centre than that uf the fort• 1 

ftingt'"· ln addition to tilt' drfTf>rencc bcl\\ccn 
plot.,, the cnmrn1mit) of ground-chH·Ihng rn e([ 
\'aric.·d \\ith tht• time of "am piing (Tahlt• 2). 'I he 
total nurnh<'l nl indi\'iduals incrc.·asc.•cl h) t hrc<· 
times, horn 406 in August to l4i2 in (ktoher. 
The diH·r sit) of the insects a('!(, increased 
curre.~pondmgl · from 2.08 in August to 2.43 in 
October. The increase in abundance and 
dhersit) of rnsects in the month of October 
could lx• attributed to the onset of raim 
SCa."iiilS in the \\est-ccntrdl part of Pt ninsular 
Mala)~ia. 

Jn t·onrlmion, Air Hitam Fon·~t Rt•St'"<' 
must lx• consc.·f\ed. Tht· forest t liiTt•ntl) ac h 

as a refuge for man) animals including in c< Ill 
that are ad\ersel) affected b) losse§ of hahttat 
area due to fore t de truction and fragmenta­
tion. 
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TABLE l 
ln\ecll. collected in patfall Lr".tp~ placed at three plotlt 

Oader Plot 1 Plot 2 Plot 3 Total 

I h llH'n<•ptt•ra 404 627 335 1366 
I<Optera 36 113 121 207 
Collemb<lla 34 103 84 221 
C.olcopter.t 62 64 52 178 
Diptt'f:l 27 48 47 122 
Onhoptera 25 23 36 4 
Th)sanura ·t 9 11 24 
Homoptcra 5 5 5 15 
Hcmiptt·ra -t 2 5 11 
LA:pidoptera 0 I 2 
1\curoptcra 0 0 

Tou.l 603 994 697 2294 

Shannon Index 2.08 2.14 2.39 

TABLE 2 
lnsec~ collt.>Ct<.-d in pitfall trnps in three month:. 

Oader Aug Sep Oct Total 

Hmwnoptera 236 314 816 1366 
hoptera 74 40 156 270 
Collcmbola II 5 205 221 
Coleoptera 67 22 89 178 
Dipterd 4 14 104 122 
Or thoptera 6 12 66 84 
Thy.,anura 3 l 17 24 
Homoptcra 3 2 10 15 
Hemiptera 2 2 7 11 
Lepidoptera 0 1 1 2 
~t·uroptcor.l 0 0 I 

Total 406 416 1472 229l 

Shannon Index 2.08 2 .11 2.42 
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EXTENDED ABSTRACf 

According to the National ForcsU'\ Act, 1984, Lhe 
state govemmcnt can dedicate some part5 of the 
pe1 mancut reserved forest as "research foresL" 
For the ume being, no definition of rc,carch 
forests i~ prmidcd in the Act. A<; such, it is up to 
the state authority ro decide which portion of the 
re ef\cd fore:-;t can be set a ide for research 
purposes and for \\hatC\'CT length of time. It i 
aJwap. the case that it is the researcher who helps 
to identif}· the forest areas that are suilable for 
his/ her research project. A'i research activities 
intensify while che si.Le of permanent rcsenred 
forest area keeps on decreasing. then• is a need 
to car<'full) plan lile establishrrlt'nt of rc<;earch 
forests and proper systems of management be 
applied to manage such fores{l). Thi!> paper 
attempl,l, to offer ~me uggestions for the e'tab­
limment and management of re-.ca1 ch for esLo;. 

Whilt tlrl' Rrsmrrh Fomts~ 

An ca-;y definition of a research forest is ~a pan 
of the permanent reserved fon~M l>Ct al>ide for 
Lht• purpo~t· of forestry research as provided by 
section 10 (l) of the National Forestrv Act, 
198·1." This definition can be a It-gal dednil.ion 
but it doe .. not help the forest man.1ger in trying 
to establi~h and maintain a research forest. 
Therefore. there is need for an oper.nional defi­
nition of a research forest, one that c-an reflect 
the ba .. ic attributes or char..tcteristics of such a 
forest. After listening to the delibt:r.uion of the 
fip;t d.•y of the seminar, an operatiorMI defini­
tion of a research forest is suggested as: 

"forest areas of appropriate si7t'S in tht· 
JlC'nna.rwnt reserved forest that arc st•t aside. 
either penna.rtcntly or for some specific timt• 
period. for the conduct of rest"Mch acti\'il.ies in 
fi>restr)' and related field of studies." 

Two aspt't't!\ of the definition that ckwnc 
some dbcuc.o;1on are the size and permancnc, of 
research foreMs. Do these a.spc<'lll matt~:r in the 
establishment of rt''>carch fore LS? 

Tite site of a r c~carch foreM b more critical 
for somc.: tYpe., of research than the other.,. Fm 
example. the ite of forest area that ncecb to lx­
rcsef\ed to l>tud the ccologr of ~me wildlife 
species in tlu:ir natUial habitat can bt· \CJ'\ large·. 
On the other hand, a ~pie plot to ,n~ch tlw 
flori ·Lie: compo,ition of hill fore~{l) mar not be 
that large. St.ltt• gmernment5 may noi he· \\ill· 
ing to reserve pcmtanentlr or t.'\Cil for somc 
long period ol time large traC{l) of \'irgin forc:M 
for tlw purpo~;t• of research bt•cauSt' thi!> mt•;ms 
revenue forgone The size of a rc.;earch fm t•.,t 
is critical to a 1 c<oearcher a~ much as to tht· Matt• 
gon:mment. 

Tht· !>t'Curit} (or pemtanen0) of a rc">l.":trch 
forest i~ a rm>re critical io;sue. Re..earclwrs \\Ill 
not \\ant to in\'C.,t time and mont:) into a rt'­

search projen if there h. no guarantet· th.u the 
project ,,;11 complete it.s full C)dc. A~ain, tht• 
state government \\ill not agree to th<· proposal 
to frec1c pcnnarwntlv some pristine forest areas 
for reo;carch pm poses particular!} when tht'\ 
badh need the lt'\Cnuc that can be obtained 
from such fnrc\t..'i. A balance ha.'i to be: agreed 
berM·cn the two oppo!\ing interests and mam 
factors c.tn enter into the proces." of Mriking that 
baJancc. 

Type1 of F11rt.\l') &srarrh 

A vel)' bask factor that influences tht• establish­
ment of a rt•searrh forest is the natun· of th<· 
research pr~ject itself. A research prqjet't can 
be classified in mart)' \\~dyr'i using \'llrious critc·ria. 
Using time as a criterion. for example, st>me 
projects can bt· classtfied as long-term while the 
others a.., short·term. Based on impact..<~ to the 
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fm c't COO" 'tcm, \Ome project' can ht• cJa.,sified 
a' de trut UH' while the othea aH· non-<lt·struc­
tl\t'. In tcruh of cmerage. a~ mentioned earlier, 
.,cmw p1 ujt•t 1~ require large fort"\t at t'a while the 
uthct' lll.l} not n·quire 'ill( h J.trge area<>. 

A< corrling 10 Dato · ZuJmuk.,hm \ keynote 
~pct•ch '-'~terda~, it is not hkt·l~ th.ll the "tate 
~o\Cinmt•nL' \\ill entertain nmm rcqu~~L., from 
rt~·aJt he a~ to "et a ide fore~t art' a.'> pt.'rmanentl~ 
fm rc arch. Therefore, the number of penna­
ncnt reo;c.~rch fort:<;t:. i' likel} to be kept at a 
minimal ancl 'hould be rc,ef\ed for tht• purpo:.e 
ol nmrlut ting long-u.:rm non-<lestnactiw re..earch 
pwj1'< "· Othca research project~ can be carried 
out in tlw parl'> of the permanent re~rwd 
loat''>l\. 

\lmlllgrmrnt of l.ong-'lmrr R,wmiJ FortM\ 

II fua c 1 area' are to be <;et .t~idt• lor long-tcnn 
1 c.'c-.lrch, then a proper management S)'tem 
mu t he in,titutcd to managt• .;urh area ... There 
arc SC\cral kt..1 componcrm of such a ~)'tern. lhe 
mo t important one heing the re~arch priority 
policy. I hi., polig togelher \\ith the other 
cnlllJXIncnh ol the ~-.tcm ... tumid he '>pelled out 
in tht• m:111agcment plan or th<· rt'!><'arch forest. 

The rc~e;trch prioritY poliC) detennint• what 
kind" of H"'earch that can be carried out in lht· 
reo;e~uch fort 'ts and \\here. The~· project!. 
:.hould contribute to the attainment of the oi>­
JCCti\C'' for which the research forest~ are estal>­
lished . Implicit in lhe research pnority policy is 
tht formation of re~arch crccning committee 
\\ ho is re~ponsible for ensuring lhat on I} appw­
priau.· re~arch projects arc alloM·d in the re­
search forc'L' · AI o, proper rc ~<\rch .tpplica­
tion pron:dUit'' mu.!>l be in place and moni­
tored b the committee. 

A .,ugge ... t<-d framework for tht• rc'-t".trch fOI-
e t man.tgement plan is as follo,,s: 

Mi,sion statement 
Coals <Uld objectives 
Re.,t·arch policy and priority 
Oec;cription~ of the forc.'St 
The plan (c;ub-objective . wne~) 
Organitational slf\Jcture/ tailing 
Rccorct.keeping and communication 
Prott•c tion 
Interaction with other uses 
l mpkrn<·ntation and control 
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EXTENDED ABSTRACf 

In the interest of development, human has 
interfered with the natural environment within 
nature. As a result of the imerferencc, two 
environments have evolved \\hich are the human­
made environment, and nature emrironmenL 
In the Ayer Hitam Forc~L Re\Crw for example, 
human activities ha\e re~ulted in the evolvement 
of secondary forest that consbts of these two 
environments. The flora that ha\e naturallv 
regenerated and fauna that have naturall~ 
:;unived constitute toclav\ definition of natur~ 
emironmcnt, wherea~ ~he infrastructure that 
have been setup within nature and the 
importation of foreign flora and fauna specie:. 
are human-made emironment. Aver Hitam 
Forest has long experienced the .impact of 
de\·elopmcm acthitie~. It i!> inevitable that 
development will continue to occur as human 
have equate prosperity with development which 
in a one way or anotht•r will t·ncroached on 
nantrc's privacy. The task for tht• ronst!lvationists 
is to exhibit the importance of nature and its 
contribution!t to human environment. When 
the importance and the comributions of nature 
are enjoyed and appreciated h) human, then 
will only the consen'lltion of nature be protected 
or prolonged. In dt•\·elopmt•nt activities, the 
environmentally responsible human has to 
balance the de\'elopment and conscn-ation of 
the nature. In other word!i, if de\'clopment is to 

coexist with nature, human has LO impll·rnt•nt 
the concepL' of Eco-desigu. 

£co-design is a wa> ol designmg within 
nature in an environmentally rt•spono;ihle way. 
Ln general, Eco-design is math· up of two different 
categories of de~;ign. Theo;e at c tht• passh·e and 
active de~igns. In pa,sive dt·,.ign. th<· aim is to 
utilise nan.tre to the desigm·r\ .td\-antagc. This 
design concept include\ maximisation of 
dayligbting, naturctl \entilation, S<'llar gt·neralt'd 
energy source, reC\ding, and natur.tl mcthod' 
of bio-waste management. In an acti\'e dt:.,igrl, 
the use of nature i~ reduced: howe\cr, it lan lx· 
considered in an £co-design deH·lopment by 
reducing its impact on nalllrt' t'n\'ironmcnt. In 
the development plan of a nanue o;it<•. three 
considerations ha\e to he gi\cn prior thought. 
These are citht·r to lea\e nature almw, or dc\'clop 
with minimal impact within natun•, or ... trrifice 
selective area within naturt•. The choke~ ha\'e 
to relate well to the scn'\iti\ity and functions of 
the resources. 

As for Aver llit,tm Fon·st Rt''\t'f\'<'. 
considerations will he heavily bast'd upon its 
importance a.s the only lowland diptt·rucarp f(>rl'st 
in the state of Sdangor. A' with many other 
forest resen·es, this forest functions "-" a reserve, 
research and development forest, recreation 
forest, and undeniably a source of food and 
income to the Tcmuan community. 
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EXTENDED ABSTRACf 

lntroductum 

Public have been informed on the importance 
of forests . Protected forests arc usually rich in 
their diversity of nora and fauna , serve as a 
source of fresh water, contain \·aluable prod­
ucts such ac; timber or wood, wildlife, nature 
and medicinal product as well as having cul­
tUraJ values. They are al o natural laboratories 
for education purposes, climate and ecological 
balance, etc. TI1e public's understanding about 
the forest is still inadequate. A lot of things can 
be learned from the forests besides their serv­
ice to human life. A lot of people appreciate 
the importance of forests but they do not fully 
understand the forests thus they alway~ forget 
or are not confident to ad\ise the appropriate 
amhorities when forest disturbances take place. 
They accept them as part of the development 
that they need to undergo without considering 
the long term impact on their local emiron­
ment or surrounding areas. 

Enhancemcm of public knowledge on for­
ests can be done through many activities namely 
environmental education. Environmemal educa­
tion is not a new discipline but a new dimension 
in the education system (Palmer and Neal 1994). 
All levels of society should be involved in emi­
ronmental education programmes. 

Ayer Hitam Forest is one of the places 
that can be a venue for environmental educa­
tion for Klang Valley and nearby areas. This 
forest reserve can be used h)' !iChool children. 
youth, teachers or ~nior citizen to have greater 
understanding of the forest and its function to 
human life beside recreation acti\ities. This 
paper is to de.scribe briefly the activities on 
emironmental education in Ayer Hitam For­
est. 

What is Etwirrmmmtal Eduratitm '! 

UNESCO-UNEP ( 199·1) has idcmificd tlw 
following definitions for environmental 
educanon: 

According to Nevada Conference of the lntcn1<'· 
tional Union for the Conscr\<tlion of Nature 
and National Resources in 1970, cnvironmt•ntal 
education is the procC'-'i of recugni'>ing value\ 
and clarif)ing concepts in ordt•r to dc\clnp skill' 
and anitude~ necc ... 'iaf) to unckrstand and ap­
preciate the interrclawdnc's ~unong man, hh 
culture and his biophv.,ical sur roundinRs. Emi· 
ronment.al education also cnt.tib practin· in 
decision-making and self-formulating of code of 
beha .. iour about i. sue' concerning environmen­
tal quality. 

Organisation of American States C<mfcrenct• on 
Education and Environment in the Amctica.o;, 
1971, defined en .. ironmcntal cdm:ation a.'> the 
activity that involves teaching ahuut values judge­
ment and the ability to think clcarlr ahout <:om­
plex problems- about the environrnt·nt- which 
are as political. economical, and philosophical 
as they arc tt•chnical, 

In the United States Public: Law 91-516, the 
Environmental Education At·t !itates environmen­
tal education as the educational proces.<~ dealing 
with man's relationship with his natur.tl and 
man-made surroundings. and including the rela­
tion of population, pollution. resources alloca­
tion and depletion, const'IV"cltion, trclnsportation, 
technology and urban and narcll planning to the 
total human environment. 

From the above dt'finitions, it is clear that 
people have difft'rent opinions on the 
environmental education kading to conseiYcltion 
and protection of the forests. In the Malaysian 
context environmt'ntal education should be more 
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urg;tni'('cl in order to dc.•Yelop uniformit)' in the 
undcr-.t.mding ot the cmironmcmaJ education, 
appreciation. attitude\ and responsibilities of the 
public on the conservation and protection of 
the lore-.t. 

Wh) dfl w;. Nml Em•ironmmtt~l Hdumtum7 

Environmt·ntal education is to deYelop a cleat 
awatc.•nc's of social. political and ecological 
intcrclepcndc.'nce in t11 han and JUral areas and 
cc on om ic. concc1 n on the cm·iron mcm, to make 
t·H·n pc.•rson .tcquirc the krHw.lc.•dgt'. ,-alues, 
attitudt·s, n>mmiunt'nts and skill" needed to 
ptolcC'I .tnd impro\'C tlw em·ironment and to 
creatt· lit'\\ patterns of bch<l\iom of individuals, 
groups. and ~ocicty a.s a whole towards the 
l'tl\'ifOI1111t'll t. 

Public need knowledge on the environment 
to understand al~mt the en\ironrnclll and tr}' to 
de\clop the understat\Ping of incidences 
!;llCh as flash floods, land l>lides, water shortage, 
chmatl' dtangc'>, changes of \\,Her quality. 
incn.•ast· of tempera ture, nc.•w diseases, 
imbalance in the ecos}~tem, biodh·ersit) lo~'i 

and pollution. 
Through en\'ironmetnal education, the 

pubhc will be more knowledgeable ,md confident 
to give \iC\\S hcforc they are faced with an 
environmental crisis, or motivated towards 
finding the solutions to the emironmental 
problems. 

J-:."'nmJ,fr of Hm•lrutwmual Eduratiou t1rtw1tiJO\ w 
1\)'1'1' If ltll/11 Foml 

Emironmcntal A\\arcne~ Programme is \ef) 
important to develop public awareness and 
undc.•rstanding of the processt's and functions of 
tht· ecosvstcm. By using spedal modules, 
participanL~ arc taught to understand the role of 
foresL~ and the importanc.-e uf conservation or 
protection. Man-emironment interrelationship 
covering different aspen~ of natural and socio­
cultural emtronmcnts arc important to be 
introduced to the public. Among the partidpants 
im:olved in the Environmental Awareness 
Programme in Ayer Hitam Forest arc adult public 
from different backgrounds. teachers (training 
the trainers) and school children. Examples of 
Emironmental Education Modules for Trainers 
are ecolog1cal foundation, conception of 
awareness (cultuTe, religion, economic. political, 
etc.), investigation and evaluation , and 
environmental action skills. 

Aver llitam Forest can abo be a natural 
labomtory for a o;chool children. A specml module 
can be designed based on the school curriculum 
to make teaclung of science~ easier and more 
interesung to the students. This includes physical 
and life ~ctenccs. The module should al~o 

con'lidcr the teaching methodologu~s. activities, 
experiments and evaluation techniques. 
·1 cachers/supeni~ors need to have sufficient 
grounding in science especially in ccolog). 

Wily AJrr Hitnm Fomt? 

Ayer Hi tam f orest is unique because it is the: 
onlv torcst left in the Klang Valley besides the 
I 0.6 ha Bukit Nenas Forest Reserve. Its location 
is strategic in the \fultimedia Super Corridor 
(MSC) and is surrounded by rapid development 
a reas. Its location iu the Klang Valley and MSC 
can ~cnc many people loca.llv and as well as 
toutists. Aycr llitam Forest is surrow1dcd b} 
high densuy population and heavy anthropogenic 
acti\ities. Ayer Hitam Forest is reported to 

accommodate a high divcr~ity of flora and fauna 
and has important aesthetic, economic, medicinal 
and o ther ~ocio-environmcmal values. Since its 
location i!> unique and being the only forest in 
the area. it deserves to be prorecccd and used 
not onh· for biodiversicv concerns and re~earch 
but also for education and tourism. In education, 
the forest can .~ervc as a natural laboratory. The 
forest can alo;o he tLscd for extcmion ser\"iccs 
such as emironmental camp and mt>ti\7ltion/ 
team building programme. 

CONCLUSION 

Knowledge on the environment 
and related problems 

Improve Awareness/U nderstanding/ 
Attitudes/Skills on the emironment 

Action hy the public 

Participation/ Safe Environment/ 
Avoid or minimised Environmental 

Disaster 
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A~l.'r lliLam Fore ... t can be a ccntrl' lor puhlic 
emironmcntal c·ducation. natumllabor.Uol) f(>r 
<,chool childll•n in the Klang Valley, and totlri•.t 

atuaniun place. With thc<;e act.i,itics, A~c1 IIi tam 
Forl'"l can enc the public directly and dt•,elop 
~elf gem.'~<Uing funding beside~ pmlt'cting the 
fun.:sl. 
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after the author's name. If there are more than two 
authors. the fin.t author should be cited followed b)" · tl 
a{. The names of all authors, however. "1!1 appear in 
the reference list. 

ln ca..e of citing an <1uthor(~) who ha$ publi~hed 
more than one paper in the s:une vear, the papers 
should be disunguished b~ addiuon of a ~mall letter. 
e.g. Choa (19i9a); Choa (1979b}; Choa {19i9c). 

References should be arranged alphabetlca1h 
according to first author. Serial titles arl" to be gi'en 
in full. 

Example~ of reference citation~ are pro\idc.'d: 

Monographs 
Turner, H.N. and S.S.Y. \'ong. 1969. Quantitative 
Genetics in Sheep Breeding. Ithaca. Cornell UniH•I""il) 
Press. 

Serials 
Ho, Y.W. and A. 'liawa\>i. 1991. Effect of carbon and 
11itrogen ~urces on growth of Ganadm11a bonmt"II.S• 
from oil palm. journal ofPia111 Prr>ttrtum mthr T7l1Pt(l 8: 
57-43 

Chapter in Edited Book 
Roberts, 0.\\ 19 0. Toxins of entomopathogenic 
fungi In Mirrobial Control of PtJtJ am/ Pla11t Da((W.I, ed. 
H.D. Burgess. p. 441-463. New \o1k: Academic Pre•s. 

Proceedmg<e 
Hus~ein, M.Y. 1986. Biologic;ll control of .tphicb on 
potatoes b\ inundathe releases of predators. In 
Biol~ml Control itt th" TropiN, ed. M.Y. Hu,..ein and 
A.G. Ibrahim. p. 137·1 17 51:-rdang: Uni\'er~•ti Penanian 
Malav ... a Pre,\. 

t.npublished ~faterials (e.g. the\e\, 1 cport) &: 
documl"nb} 
"iorrnah. ~1.:\ 1987. E!Teu• or [t'mperature on nlbbc:r 
(Hfii<Yl brn1iltmn1 Muell • Arg.) Seed storage. Ph.D. 
Thesis, 206p. Unher;iti Pcrtanian \lalaHia. 

The abbrevlillion lor Pertanika Jountal of Tropic.\1 
:\gricultnrnl Science h Prrtanika J T7op. ;\gnr '>n 






