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Experimental Forest Rehabilitation in Sarawak
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Extant tall forest of easy access in Sarawak is now largely confined to parks and reserves owing to logging, afthough
most of Sarawak territories appear to be still rich in forest green. Depleted forest is gradually increasing by eroding the
remnant forest patches. Forest management after logging operations at a poor site with unsatisfactory nalural
regeneration of desired species might require planting trees in the future. The present study dealt with a series of
ecological observations and silvicultural experiments for the forest rehabilitation of tropical rain foresi in Sarawak.
The ecological observations of life strategies (flowering, fruiting, seed dispersal, germination, seedling survival, etc.)
were carried out at a large-scale research plot in Lambir National Park, where the general flowering and fruiting
occurred in 1996 and 1997, and supplied us rich basic data for seed collection and seed management in a nursery.
The several silviculture experiments were carried out at two nurseries of Sarawak Forest Department at Sibu and Niah
, respectively. Shade frames were established in the nurseries for cultivating seedlings by changing light conditions,
The shading experiments by uvsing shade frames clarified the optimum light conditions for the photosynthesis and
growth of tropical rain forest trees, which regenerates on the dark forest floor under tall canopy trees. Owing to the
effects of the optimum light intensity darker than in open space, tree planting on bright bare ground was unsuccessful.

HMEEN
FENRAFBBREEZGH LT EHT7 V7 OEBHBER
i, 1960FEHEIBECRELERRRELCLL>TS
fLFERFHEL, Ny FRICE CEDLLRRHRE
EICERORELEHIICRBER R0k, HWH
HOFEMHAEST1ISOERICENTHIME SN, B
TREONR—E 2 FEREFRATEDLDN TS EEN
BYSTHTH, ORAEED S BRI
BCHiviibh, BoROREOREAMDIESS00
mEL LOUBHRICHRATHD. FHREIEATIR
DFHTE, 2010EETLIFSTI/2LOE~K
HEMROABRTTILND. HEETROFHER
FEBBRYLCEET DD, 1990FURYSZ O
MBI LR BOERICE S FHIEERREFIEN
ICRALAZ. BMRHEEY S 0RRBOERIC
ETERBE &N, AVEECESHEEEOYS TS
EEACIEREE () 2EETHILER
H&d 5.
EHSEE, BE, #R, ETRES, HREK
E, BELRUR F L AR, MBLER, SR,

HEFERG Y, fikofFaEtoeTLEbLDIE
&, BERESEOBHIEAROEFERFEORBICH
okl o TEFEHEESNAMET, WiE
ENEFOBEICEI DA TIEALS, REEOR
EHEHORELEBCHBRUADETHS.
BREiEA
HSUsTHOEEESHOh M B L, A4
NH 3 /% (Shorea macrophylia) DSk MELT

ICHEEMRRREO 19965 ZiE, 1990FLIRME
ERBELTELS Y EILOROKXEREERREKT
—EREEARRRSEL, AN/ FEST
SRCEORELEROREATERBTEL. &
D—FMIEE, 1996~1997FDn)b=—=3 i
HE5LARNFADKERIIBILT S, —FRE
LOEEREBICLY, AANGS/FICHEST
SHALBOREEZRETIEMAREA L
B, HRERBEOBEHAL TS DEEMRIC,
MELER, ETORBLRRFOEE, BAOX
SRR, EAROXREERE (WEY) . #AN



D EROERBFELEICOVTHRELRES
L, YHENEERT AICTaaaEREEE.
HRR

1. —FHTE
1996FE5EMBIZBET, 52Ay ¥ —ILAER
HEXICERITAA - FILOFR S T71008
ERRE L, THABICEORMBBTET LAY
FIERLELE FEOE—2(E5~6H, 3~10
ADZEICE - TED, 2EBDRTEY — o8]
BHOE—T RS OEMREELE. BTN
DEEFRELLERTHZH, XAEFAEROH
HEWII758OF, 60.2%ICHEI708EHMEAREL
oo RUagdEd, SEGEICHT SHERER
PO L AREORBEROMIEELCDONTHE
SN, FlAE, DBH 30 cmil to@#ksh 5k
HIEFERLTZBEEEHOMESEE, Van /v
i o (Dryobalanops aromataica) T67%, 74N
HEBA A ZEiShorea macrophyllaT72%, §.
amplexicaulisT65%, 5. beccarianaT70% &
Fole. EANEER IcmTHRBROXEECET
DEKRTIE, /N2l A LEBO Goniothalamuss
velutinusiCDOWTEERDHIEERERE. Zhéd
BiEh s, BHLRCRERA—ZATE~7E DR
—ERTERCHAET 2 L0881k,

2. US/FEATHHORIEFAR
TERBHERERB LT IAGHATE, BEE
ZRICL 3 HRET N —THEET HIES, b~
FEERT @ OESRTEOS A ZTEBEL
T, BEMICRESIT SRR (MEFILE) S8y
S5N5. ZORRE-FHEEHICFETIREBER
ELTDERENBEEZDRELLIBRT 0L
LAdS@ilE UTEBREENTVS, FOHELT
BYL—TONRV-DHETRAEShE, o415
RS/ R 2T HECEDOHATEDSEND
RfEFN RZES<HSENTWS. 52A5 9 —JLKE
HIEERTE, NV—-0HZ06EL2sDH130HE
B (11E+2FIE) O aFhE#ANRIR
L, —FBITEREIZ(ZDBH30emll oo E&d59.3%
DRIELE. COIEOBTESILREFEAS &,
Shorea acuta, S. slootenii, S. macropyera ssp.

baillonii, S. ferruginea, S. argentifolia
macropyera ssp. macropterifolia, S.
argentifolia, §. rubra, 5. parvifolia, 5.

leprosula, S. quadrinervis, §. ovata, S. curtisii,
S. scabridaDIBIZEESEL =, COBIEXL R
NI =DENEFBLAD /. LL, SYENL
CHNAY—ICHEBE L THIRT 50BO MMM £
EETDZE, SUEAORIEMBEAY—SULHE

< FENEBITEHREREROTRERR
BENL.

3. BFHm, BFRFE NUEE

AT E—NRERT, AELIENNGETE
#HOI1SE20EGOBE R, BHOBYICE]
m, BEPEOBEBWIOM~60mONIL R~ ESop
S rEZELE. FPSYESFACETLESTO
RSMEF BB S AL ER YA, 2EMICEST
BETOBEEZT_SUSLT, EFHmiest, B
FEER, BEE, BFRUSRLOFTER, 2%
EBEOTF—SERE. BHEFHEIEAMSDE
BICH->THPL, TOHBEZERAHHDHLT
A7NSFHTRTOENTEE, CONMMESEERA
WTHAIRGYSAZVOBTFEEREFHLTEHA
A XEDOBEERDD L, BFEERIBKRON
EEROBICEHRAYERBESHEILE. SOH
MERMBRLPAEARS - EBAFEDETY 20
A0Pa, US/REBAFAZIHOIBOY—~F L~
v (seedrain) ZHELE. SEEEBROL—EL
— ORI, S EAOE TR RERGE
O EL LI PEFRHICL > TERESATY
LRI ERE L. BTFORFRIHC, 70845
FTiCEL A BFETHRIERTRER, #ROELT
REERENERLDSEMNTFEL, Svty -
AVFIADIAT—THRIEIRI Liah o, i,
I =——ae ST ERaEEETERD40%
{TEL-Z.
4. BT OEERUEIEEN
#WI1S0HOBANSETFY I EREL, BT
s (EE, BFE, WhSTE, BaE, B
B ), RUHEEEE ks, %, BA%E, 15
B, BHO8aE) 28~k b7 hosiElssas
FLBTEERTHEDY, 1999F38 Z 10
BTTITFTETHD.

5. SRR
HECEREI120B0BTFEBEL, SEFHysE
WA, KEBTELB(RETIEASEDS
N, PENAFHOBFLIBABLATRSZT L.
BFPAETHSICHMbLEY, FrEOBEFER
FICRHMEEEL, 6HALULETHRFELENM-
FEEFLHELE. F—SBIFERTRE, 208
WMERTEREROETHETS

GRS
HEETHRRETLTHmAPIHREOY SO & EH#E
ENPIREEROEMICHEEL, By T
FoTHEBOXREGET THE T 7S /N H SRS
, NVEHRUIR/FHBARIBEOSARY
BHAR (HEZmLUT) 41 BEOLSRIFESRE



ITHASHNER (BRHE) 2BLTUTELE.
Tz, BRLREGTICHZHLEO2RMBIAR20IE
6684 (BHE5SmUT) COVWTHEBCHEL
o, BICEEQOH TNV EERLT, FyVas
&, SLAZRSE. ASRATEICHEOXR~LE
PUHERZE L TIds, BRI EHERE, BRmEeE
RO, BRAEGHEE LBTFREEOMICE,
FEZRAOHBERO L. BRASEREE
(Pg)max; pmolCO2/m2/S) O/BAMIEY T8
F L EOKEIRIEFicus grossiaricidesTlES
7=234.25THoik.
BHEEET7INHTEEARODTEENENE
ENSHEAROPY)maxiEkEL, FFNRYS/FT
23.11, +HNRJS U9/ 2 (Dryobalanops
fanceolata) T21.65DPg)maxDH{AMESB SN
. CHhEOETTRROEHRBEOEICEHTS.
—HERBEL, TORSBEVILETHLOND
Shorea patoiensisih&134.250@MBENE. &
DAL 2 F8EAR (Eusiderixylon zwageril)®
3.39 &L UBEL. ChSOBEICIET, EOXTED
MET S SUELIXEHTTCECEFTAA/ Uay
/P 6RAEORBEERMBE (f, %) TE
L, HE&ETIUNES AP maxOHXFEICHT S
fOBFEEHAAD L, Po)maxEHAICT S HEERE
ESTEELE. TIT Al, A2, BEREBETHHF
WHBOETIL /Pg)max=A1/{f + A2 f+B%&
BUWTHEERE=RkHDE, 36.1%DEEHEE.
BAROASRICE TS RBEECHFERL, ChET
CHEThTOEYD., COREBEOFEERICE
EFBEIRICHETIHNHERETS, HH0nEE
DAHEMBESORLUTORES v v I TEHLET
nEE sy, ERREREAORRBOIRICH

70 Shorea mavrophylla
60
50
40

fopt)=21.68%

FHELE (g)

0.1 1 10 100
HxEE (%)

H1. FANY S/ FOBREEERDEEKFE

LR

LR R

THERERLTWS. HB3NERBCEGLES
RHEOEBECIICDLILREEEEHFEERT,
HARETTEST LLEEIZE, ToPgImaxiiiks
<, A2=00 T HBETNTPYImax~ { BE & &
ToEMTES.

7. HEHOAEHEERE

BCl~A= THICH LY S UIERBOHEHER
U S o ERRENMHBEEN (=7 CBE
L1080 MHEET (BBEKEECERR) #RANWT,
SUENOAEERERICHIR TSR3 EOH
RKOBEAREZRIEL, BROXEREEH~Z. BA
fERy PEZEL, HESCIHESEFAICI0~
1748y FEBRB L. HESETHOROES 485
BEREf (W) THEL, HERFRTCIFATTLER
DFHEEBEw(g) & F OBFRERKDHD L, f~wil
FBICIHBBEENFELE. AEELERICSITS5
BEEOFEES, ChETESENTOHARVELL
MATHS.

R2ICmETHE, 1995 T MmO E M ICRE
LEEEBEFICLIIEEEZNESL T 1 ERSEE
ForERERT. UEZHE (WO)OUMEBEEET
=i, BOBBOHEICEEAOREOFEMIROE
FILEBNE.

1/{w-wo)=A1/f+A2f+B
EXTAT, A2, B, woldZHiEsRY. TTIhETF
MENSHEAFNBEEG21.68% LAk B3O
gL, 1996FEQ—FHTEBICAERAEXOEN
TEFEHREL, BFOEE »OBEETATIE
FEELAEY 29/ 92 108BRERLTHS. #
HEwo DHRIBHENT, wo=0DEFNTE
BRIEARITE, HE SROBEHERER

Dryobaranops aromatica

10 5 4
. 12¢Hm
@ i L 0 Q
W 7oR% ©
ﬁ p L]
g ¥
& ® ®
B g - e
1 2R
0-5 ! I'I't L} 1 liillll T [] Illllli
051 10 100
MMEBE (%)

2. YaD/ 9 10X BHR0BEARO

Zik



15.1%THofz. JOEITHRAEESHKEDRER
36 1%L V&L
wo=0& T BFEHEQETIIIE. Vao /o

VablWFTLTHELAEGCZE, 2TICHERTE..
Yoo/ oUa&80H63BICDNWT, #iE1ERko
f ~wB R SRS EBEERHEBEEDEHIL19.5%
ey, HLOBREBEHEFRNE SR OMINS
ROFEBELZRETAA - FIVBEOF+ v FH
BBICRTELTOWAMEENERELE. COENE
BOERICHE->THNT S L 3B THS (B
2) . CORBHEEORNERRT -2 BICRT
SE3ERL. H3INHRTRES - EMREROY
AFy OBBICL o THE L., F—FBHN631E
STIRDWWTERT LTINS, B3TH5Hn
HE{ERT IFOFAERYT. BEOHEREGRE
BEMEC, HOEMBEAR TOESSET
H5. JORFT, SEESE-BEENITHSC
EERTOT, HIOEESEHRICLDATERD

P A
€ ac
&35 S. caudatum
w30+ A
o -

25 A A.integer
M 20" O
8 15— o e
= O ®
m T0A D. aromatica
5 5 ®

0 T T

0051152253354
TR

H3. £ERICE DA D BRBEHEMEBEN opt)DEL

EBHEEWEBICRE TS LIIERTHS.

8. BEMDRERBOLNIZER

19044, oL THOBEES v 2 NAD
TRAEISOM x 40m{kE, BREL TER#EL,
FAFANRYS/FOEBEEDRRBRETT >/, BEIRG
FRRE GEMHTE TmxIm~4mx4m) , EARICIESRE
FESAHADNBEHEERAL, BiEHREARNE
2385FICE LA, BRICRAEI00%ICEL NS
IR BEEDEEICLY, HEREOHKESY 1Ny
LEEEL, 1995FICHEHEARDI0%NHETEL
TREBEEKRLE. LALESSE, 8K - HE0E
EEHICEER S AERITERL, BADEHS LM
FHEOBIICIEEWEORBSBESHENE, F
OFHMETRET LY, EHIERCARLEBEART
REZGDEEEAmMICELE. COI &, S

EBIFEAANTT /SR - MELOHEFR
BT D, BENERBRIETLT, #E20mOIk
KRICETRBLEZA VTS T IERBTR,
TEEIREESho/aH, ERITE®ICHERL T
EELUEEHICEEAELS, BREIFTEOTHES
{£1.8m (BXHB2.5m) THork.

9. AT S/ FOEBEENSEY

ISRt EICTEG, YU ZhoENES
ANGS/ FOERICDWVTERSREZAL,
B OBEEMSMEDBED TARENW EEUALE

164 4DV AN

10. #HELEMHORE

PEBOBFMBAEICLY, AANTFS /S FESED
EHEEORIPENHEORREE{To M, 1998
ESAMAMERRBHEOIHICLY, FEROD
Usldfegaisk.
SHORE

L AEARNEE RS, RBICED S AR
FEEORIEEV. FHRE, TOREOZE I PSENH
HET TEHRT HHHHAKOE T BT, SICHE
DFEBFHICETCCL2EOMILE. ELHAIEE
DEHE-EEENTHLTEEEERL, B
MARERCHTOMHMOESHTHLMICLE,
SHECOMREELES<DETHRT S0, X
ERFAEE TOEBRELHTL T, ARRBET

(HE10m, #510m, BHX20m) ZRNVHEERE

EFSHENHS.
REBXURF
1) Kanzaki, M. ,Watanabe, M., Kuowahara, I,
Kendawang, 1.J., Lee, H.S., Serizawa, S. and Yamakura,
T. Genetic structure of Shorea macrophylla in Sarawak,
Malaysia. Tropics, 6, 153-160{1996).
2) fwasaki, A., Takahashi, 8., Yamakura, T., Kanzaki, M.,
Hoh, A., Ohkubo, T., Ogino, K., Lee, H.S. and Ashton,
P.S. Fractal Dimensions of the spatial distribution of
Dryobalanops lanceolata in a tropical rain forest, af
Lambir, Sarawak. Tropics, 7, 1-8(1997).
3) Yamada, T., Yamakura, T., Kanzaki, M., lioh, A,
Ohkubo, T., Ogino, K., Lee, H.S. and Ashton, P.S.
Topography dependent spatial pattern and habitat
segregatuion of sympatric Scaphium species in a tropical
rain forest at Lambir, Sarawak. Tropics, 7, 57-66 (1997).
4) Lee, H.S,, Itoh, A., Kanzaki, M. and Yamakura, T.
Height growth of Engkabang Jantong Shorea
macrophylla {De Vr.) Ashton in a plantation forest in
Sarawak. Tropics, 7, 67-80(1997).
3) Qtoh, A., Yamakura, T., Ogino, ., Lee, H.S. and
Ashton, P.S. Spatial distribution of two emetgent trees in
a tropical rainforest in Sarawak, Malaysia. Plant Ecology,
132, 121-136(1997),



