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Recent Move on International Tropical Forest Research
3. Species richness and dynamics of the tropical rain forest, an example of West Sumatra

Mitsuru HOTTA
Professor, Department of Biology, Faculty of Science, Kagoshima University

Kourimoto 1-21-35, Kagoshima 890, Japan

In Mt, Gadut area of Padang, Sumatra Nature Study Project established 6 per-
manent plots for study of tropical rain forest structure and its dynamics, such as the
foot hill plots (Gajabuih, Pinang Pinang, Pinang Pinang Bawah, Pinang Pinang Atas),
the hill plot (Airsirah), and the mountain plot (G. Gadut). This region characterized by
heavy rainfall, annual precipitation reached 6000 — 8000 mm.

Number of tree species of these plots given the richest flora in tropical region; over
300 species in 1 ha Pinang Pinang plot (DBH > 8 cm), and 276 species in narrow 0.33
ha of Pinang Pinang Atas transect (DBH> 5 cm).

This richness caused by:

(1) Multistratum construction of the foot hill forest resulted vertical complexity of
the tree species.

(2) Species distributions depend by topographical gradients and mosaic en-
vironmental factors resulted horizontal complexity of forest structure.

(3) Gap regeneration process of the forest resulted to complexity mosaic dis-
tribution pattern of tree species.

These things will contribute to the richness of species number of the foot hill plots.

These plots have special tree genera. The genus Fugenia (Myrtaceae) and Dios-
pyros (Ebenaceae) have many species in a narrow area of the plots. Species of these
genara closely related and occupied same habitat (under the canopy tree layer).
Twenty-five genera belonging to the family Sapotaceae, Fagaceae, Burseraceae, and
others characterized by this strange speciation group that represented more than
4096 of tree species of the plots.

The tree species that only one tree appears in plots are much too. In Pinang Pinang

Atas transect, for example, 112 species,ca. 2 /5 of 276 species, found only one tree in
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the plot.

Studies about speciation of the various tree groups are necessary for under-

standing of richness in the tropical rain forest.
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Plot & (ha) & (m)
PIN (Pinang? 1.0041 490 -520
PBA (Pinang? Bawah) 0.0880 470
PAT (Pinang? Atas) 0.338 460 - 550
GAJ (Gajabuih) 0.9054  500-595
AIR (Airsirah) 0.0961 1130
GAD (G. Gadut) 0.1 1550

Aug. 1981 304 -
Sept. 1984 39 61
Aug. 1984 173 274
Dec. 1980 248 -
Sept. 1980 69 92
Jan. 1983 60 78
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P, Pinang Pinang; GG, G. Gadut
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TR PBA PIN PAT GAJ AIR GAD
Eugenia (MYRT) 22(2) 15 11
Ficus (MORA) 18 9 6
Litsea (LAUR) 16(2) 7 11
Lithocarpus (FAGA) 12(2) 11

Elaeocarpus (ELAE)  12(3)
Palaguium (SAPO) 11(D)

0 9 3 3
7 8 1 1
1 6 3 4
2 3 6 2 2
1 0 8 1 1 6
4 6 4 5 2 0
Aglaia (MELI) 11(1) 0 6 6 4 2 0
Mallotus (EUPH) 10 2 3 5 5 1 0
Diospyros (EBEN) 9 1 4 6 4 0 0
Canarium (BRUS) 9 0 5 5 6 2 1
Aporusa (EUPH) 8(1) 0 8 2 3 1 0
Sterculia (STER) 8 1 8 4 4 0 0
Dysoxylum (MELA) 7(D) 2 4 6 3 0 0
Xanthophyllum (POLY) 7 0 4 5 1 1 1
Shorea (DIPT) 7 0 3 4 4 0 0
Memecylon (MELA) 7 0 4 3 3 0 2
Macaranga (EUPH) 7 5 4 5 5 1 1
Quercus (FAGA) 6 0 5 4 4 1 0
Cryptocarya (LAUR) 6 0 3 1 3 1 0
Phoebe (LAUR) 5(1) 0 2 5 1 1 0
Castanopsis (FAGA) 5(D 0 3 1 4 1 0
Knema (MYRI) 5(2) 0 4 4 3 2 0
Nephelium (SAPI) 5 3 5 4 3 0 0
llex (AQUI) 5 1 1 0 1 1 2
Cinnamomum (LAUR) 5 0 2 4 2 2 1
&t 223 30 126 112 103 29 24

ONDEF B AE D ATER 1SR
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Blcxtin Uiz HEKNE E FOEHD 7 — v HRK
LTWwa koIl A T,

MRER I D EAREY < BHUZICHIG L 7 sz  ©
FETHS LI SN, KRMEOEYTRES K
A5 b5 A THEOD Cleistanthus sumatranus
BINEMICATE S 2T d 58 C. glandulosus 13
S LERLL EE S E LT d, mfEs b
RAHEDTETIZIE VW, F oA X B v BT 3 EREN I
XN hs, ZD S5 Ficus fistulosa & Ficus sp. (F.
geocarpa BEORE) 3, SEBRICHMT 505, Th
SRTRMEDOF v THTHE LI, A+ / FR&
Diospyros, % 7SV ABRT H A VEH, ThicT 7.3
7 &R OB IIERHRL e s RIER S 543,
CHREROEETHS S, HHVI LI LIFLER
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RHIIE IR OFE L SN B 4 4 NFIE Macaranga
13, SHEERIERS NI, TONMRLT L b IRMKIC
SHEOBFRONTVS EZVWAKY, T TIcHing T &
TH DM, FANFREDOEL ORIZEARMKD IS D/
BERSE vy 723 L9MBTRRIVNLLE, 0O
T o RBHEER I B EEE 0,

PAT b5 v &2 b TR IR EBRIL 712 HARMD
ans, FrEFE» o8& IE B SERE W
IR TSE W EXIR L T Wi e, KA T
FHITED AT & 20 MDEVEHH T 5 ENTEE
motie ENREAREORBIATIYARD SBARIC W
BB TOEAERD 5 b > & b EE L HERHEEM
THHIEILLBONBHNTB Y, ThE &bt
tz, TTITR BT o ST < D 75 B i
B HOWESh ALV 20 d b, TN 5 13T

NE#E SRR O IR (R

BRENSA ERBRITEAZTZOTIREL, b
I OB HET 2 ETH 5,
EEBSREALELUT, BRICGEESNILEVHH
EHNZ T WB PIN & GAJD 2507 vy kI3l
B OZ/DIEd 50, BAEG X UTVw S, L L,
SKFARTHZ EHRD ZE VARSI ENTE
5, Bl GAJ IR EEIcR SN = LD Giron-
niera subaequalis *° Piper aduncum |2, PIN 7o v
PicRRE SNV, 2 LTINS ORkER, GAJ T
DE LR ST B/NERH/D, Toy bOBHTIE
bo L bWETH G NHLTVWE, Dk
HSIHIEREE PIN RSNV, ¥ X80
Mastixia trichotoma 1332 PIN 122 RSN 3 5,
ZONMRBIOTE y hD1/3REEIIHHT B ALK
RO FHEORIE A T L T0W B &5 TH B,
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Erythrina sp. ®
Helicia robusta ®

Cleistanthus sumatranus ®
Cleistanthus glandulosus

Ficus fistulosa var. O
Ficus sp. 3 (geocarpa gr.) O
Ficus sp. 4 O

Ficus ribes
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Mallotus glaberrimus
Mallotus moluccanus

Mallotus paniculatus
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O
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Anthocephalus chinensis

Dendrocnide stimulans
Piper aduncum
Prerospermum blumeanum
Villebrunea rubescens

Vitex gamosepala ®

Diospyros diepenhorstii
Diospyros sumatrana

Diospyros sp. 1 O (0]
Diospyros sp. 2
Diospyros sp. 3

Diospyrossp.4 _ _ - ___ i R R A O e e

Quercus gemelliflora
Quercus subsericea
Quercus oidocarpa
Quercus sp.
Lithocarpus cf. korthalsii O
Lithocarpus ewyckii

Lithocarpus sp. _ ______ | SN U SR QQ. .. @) Q

Shorea lepidota
Shorea maxiwelliana
Shorea retinodes
Shorea sp.
Parashoreac. lucida ____ f_
Macaranga deepenhorstii
Macaranga hypoleuca ®
Macaranga pruinosa
Macaranga tanarius [ ]

Macaranga triloba ( X ) [ ]
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K (Schismatoglottis|@) T2 FAFLIZILE D S BRI, Biud & 0 Wi LIE A o i i 2 fi,
AARTIREILZEAKRD 2 WO id 0 U canic, BALE & R0 7IGINC B4 2,
BARIZY 770 v M 6D H 5o (KRB O IR ORI IZ1970FER OB I ZIRTER KRS Wi
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AR TORMYI DT & TP TIRE/KE ORI
W, &7 A AMRPIRREHIM & O o 7o RER 18
BFILOWVWTIE, HE3EEDTF -y BERBIATVS
M, TRBBOHRMKDIS D TOWIZEVIT OV T
FEARHDBEBEZ O, EHFA ZIROENSEBRBOED
w, BirZMMOBAEOZHEICHES L TWaiEA
HTERHEETELY, SSEHLVLF—FDBUET
H 5,
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JHRISREREE VWS “HOSKEEEZ > TV 5 H

5, TIREHOENEZ L EBHZZOTEREL
PEEZTRVWAEDTHEY, TNTREDISITL
TENENOMEIFEFEELHER L TV 00, Lk
ANBEEERCRES L > TV EDOPIT DWW TERE
A Lim#EERA TH LI,

% 31T, PIN, PAT, ZNICGAJ D3 7o v M
F5 7oy bFREROSEEBIOAY ELEIH
i) &, FABMEPOMA (RESERE 8 cm ZE#EL oAk
¥ LT OARE, MAE, FHLTE, THhITMAL»S
FUAREAERU BN L 728, HinksEEnTH
2o TNRENZT OO THAARED 20 AL
OHEFTHY, EER20ALTONEHDIES A
ZVWDTHBD, TODXH M HDOTIHMBRINSEH N
R&EL 125,

ZOXRPHE, HEHTEOMARLRTRIIKE

&3 HENEP OISR T L OFHIA, KB XUHEM (REO
PIN, PAT, GA] @371y b; FHEAM 20 AL LOEE 2 3EDS,

I /7 25 AE OMABL IMAER ECHE SRR g s
Castanopsis spp. FAGA 21 5 23.8 0 0 5 23.8
Durio spp. BOMB 24 2 8.3 3 12.5 -1 — 4.2
Knema spp. MIRI 25 3 12.0 3 12.0 0 0.0
Hopea spp. DIPT 25 2 8.0 2 8.0 0 0.0
Quercus spp. FAGA 26 6 23.1 3 11.5 3 11.5
Urophyllum macrophyllum RUBI 26 4 15.4 7 26.9 -3 — 115
Gonystylus spp. THYM 28 2 7.1 1 3.6 1 3.6
Aporusa spp. EUPH 29 15 51.7 0 0 15 51.7
Mastixia trichotoma CORN 29 3 10.3 1 3.4 2 6.9
Pithecellobium spp. LEGU 29 6 20.7 10 34.5 —4 — 138
Aglaia spp. MELI 32 6 18.8 2 6.3 4 12.5
Canarium spp. BURS 34 4 11.8 2 5.9 2 5.9
Grewia florida TILL 36 10 27.8 2 5.6 8 22.2
Dysoxylum spp. MELI 37 3 8.1 3 8.1 0 0.0
Diospyros spp. EBEN 38 9 23.7 1 2.6 8 21.1
Sterculia spp. STEDR 38 9 23.7 2 5.3 7 18.4
Swintonia schwenkii ANAC 43 12 279 3 7.0 9 20.9
Styrax spp. STYR 45 12 26.7 6 13.3 6 13.3
Dendrocnide stimulans URTI 50 10 20.0 11 22.0 -1 — 20
Shorea spp. DIPT 56 20 35.7 2 3.6 18 32.1
Palaquium cf. hexandrum SAPO 58 8 13.8 4 6.9 4 6.9
Lithocarpus spp. FAGA 58 7 12.1 15 25.9 -8 — 13.8
Nephelium spp. SAPI 60 13 21.7 1 1.7 12 20.0
Litsea spp. LAUR 64 20 31.3 5 7.8 15 23.4
Cleistanthus spp. EUPH 69 12 17.4 2 2.9 10 14.5
Mallotus spp. EUPH 69 12 174 13 18.8 —1 — 14
Villebrunea rubescens URTI 75 18 24.0 8 10.7 10 133
Macaranga spp. EUPH 84 21 25.0 13 15.5 8 9.5
Ficus spp. MORA 112 27 24.1 24 21.4 3 2.7
FEugenia spp. MYRT 129 19 14.7 14 10.9 5 3.9
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7. ¥&®

A RIUBROFMIE, EOESOTay bEESTH
LEWTEED 15-20% % 7 FRgE AR Lo 5, 7
2 L=y THIE (2= b 5—FR Lk A) OEHBEFK
&L TR RSRIARER A LIcHITis - T, @%
134 1000 m DL EoHikic B 50 2 LA v i is
B L=y T TR FRPBET AMICEITT S
DS, A R TIE S O VRIS IEARR S, AR
500-600m OFFE THD TW5B, T3 DE
EETyFIE/D 15 Lllicium sp. RFTF ¥ 2 VY
J& Disporum sp. BEB L TWASNHHZELTHR
bhb, zhE Edbic, & FKOEESD 7a v b
RNV LA VR, 227 %%, =0 X8, TAT
vEL 7 EEREESICRES NS, BREITES
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ThA9,
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&, 2N 7 T FREIAD, BT b EEKT
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BMABETRZVWI ETH D, Fiv L — v T OB
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