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[ Abstract ] A 0.8 hatransect (400x 20 m) was set up in the Kenting uplifted coral reef forest
for liana investigation and long-term monitoring. The transect was divided into eighty 10x 10
m subplots, and all the lianawith adbh = 1 cm were recorded with species, dbh and climb-
ing mechanism. Fourty-three liana species in 23 families were recoded; the density was 1406
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stem ha® and the basal area were 0.84 m?ha™. The families Fabaceae, Apocynaceae,
Rubiaceae, and Vitaceae had more species richness, while the families Fabaceae, Mal-
pighiaceae, Euphorbiaceae, Convolvulaceae and Celastraceae had higher important value.
Caesalpinia crista, Pueraria montana, Hiptage benghalensis and Erycibe henryi were the
dominant liana species in this forest. Of the five climbing mechanism recognized among the
43 species, 20 with twining stem (46.5%), 16 with hooks or spines (37.2%), and only 4 with
twining tendrils (9.3%), 2 with adhesive root or tendril (4.7%), 1 with twining branch (2.3%).
Liana represents 36.1% of the woody species in this forest, which is higher than the usual re-
portsin tropical area (mean = 25%) and the average record in Taiwan (19.7%). The ratio of
hooks or scramblers climbing mechanism species of this forest was significant higher than the
other reportsin tropical forest. The possible reasons were discussed.

[ Key words] Climbing mechanism, Diversity, Liana, Uplifted coral reef forest
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Fig. 2 Number of liana stems of four DBH
categories in the Kenting uplifted
coral reef forest



hHEREZEF] (Quarterly Journal of Chinese Forestry) 40(1):31—42 (2007)

Pt B8 e (o7 S R e A R B R AT B
ERHE{ED TSGR - Jackl=52.9 » Jack2=
59.7 » FURANUEREIFEIE I > St — R A
o EER DR ERAEENE - BE
) 10 R -

R LB S AU B P
( Caesalpinia crista) - [l (Pueraria
montana) - JxE % (Hiptage benghalensis)
JeF RO HIEE#E (Erycibe henryi) (5%
1) - HEA4HT S (L RRAERT A B S LR s
52.3%: fij 10 (7 Fr iy S B LL A 71.0%
FHECH » BEELE LU NHYE 20/ % -

40

20

Average Number of Species

20

40

Number of Subplots

80

3 BREAEEAZEE mRHERE

Fig. 3 Species-area curve of liana sampled
plot. Total sampled area was 0.8 ha
The plot was subdivided to 80 sub-
plot, and the size of each subplot
was 10 x 10 m

&1 T SMBBESMRZARNEREARNEYERL
Tablel Lianaspecies composition of the Kenting uplifted coral reef forest

Species Density  Basa area Relative(%) V.  Climbing?
(lianas’ha)  (cm%ha) Freq. Dens. Dom. (%)  mechanism
Caesalpinia crista 261.25 1517.00 11.14 1858 18.05 15.92 H
Pueraria montana 218.75 1019.00 10.88 1556 1212 12.85 Ts
Hiptage benghalensis 170.00 1018.00 855 1209 1211 1091 Ts
Erycibe henryi 63.75 842.00 518 453 1002 6.58 Ts
Breynia officinalis var. accrescer 98.75 477.00 544 702 567 6.04 H
Pisonia aculeata 46.25 548.00 259 329 652 413 H
Derrislaxiflora 23.75 597.00 337 169 710 405 Ts
Millettia reticulata 41.25 380.00 415 293 451 386 Ts
Celastrus paniculatus 53.75 132.00 466 382 158 3.35 Ts
Mallotus repandus 38.75 363.00 285 276 431 331 H
Celastrus kusanoi 36.25 171.00 311 258 203 257 Ts
Tetrastigma formosanum 37.50 118.00 311 267 140 239 Tt
Zanthoxylum nitidum 25.00 146.00 28 178 174 212 H
Marsdenia tinctoria var. tomen 20.00 65.00 311 142 077 177 Ts
Eleutherococcus trifoliatus 23.75 89.00 233 169 106 169 H
Anodendron benthamiana 21.25 32.00 311 151 038 167 Ts
Toddalia asiatica 13.75 163.00 155 098 194 149 H
Melodinus angustifolius 22.50 140.00 104 160 167 144 Ts
Ampelopsis brevipedunculata var. hancei 17.50 43.00 233 124 051 136 Tt
Cissus repens 20.00 21.00 233 142 025 134 Tt
Polygonum multiflorum var. hypoleucum 17.50 27.00 233 124 032 130 Ts
Dregea formosana 16.25 52.00 207 116 0.62 1.28 Ts
Piper betle 20.00 64.00 155 142 0.76 1.25 Ad
Malaisia scandens 15.00 47.00 130 107 056 097 Ts
Capparis sikkimensis subsp. formosana 7.50 71.00 078 053 084 072 H
Ventilago elegans 5.00 24.00 104 036 029 056 Tb
Zanthoxylum scandens 6.25 61.00 026 044 073 048 H
Gymnema alternifolium 8.75 22.00 052 062 027 047 Ts
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Tablel Liana species composition of the Kenting uplifted coral reef forest (Continued)

Species Density Basa area Relative (%) V.  Climbing?
(lianas/ha)  (cm?%ha) Freq. Dens. Dom. (%)  mechanism

Blumea riparia var. megacephal 6.25 13.00 078 044 015 046 Ts
Mussaenda parviflora 5.00 19.00 078 036 022 045 H
Parsonia laevigata 5.00 13.00 078 036 015 043 Ts
Capparisfloribunda 3.75 22.00 078 027 026 043 H
Maclura cochinchinensis 8.75 26.00 026 062 030 039 H
Clematis grata 5.00 12.00 052 036 014 034 Tt
Randia sinensis 6.25 25.00 026 044 030 034 H
Deeringia amaranthoides 3.75 7.00 052 027 0.08 0.29 H

eretia thea 3.75 9.00 026 027 010 021 H
Sag
Paederia scandens 2.50 3.00 026 018 0.03 0.16 Ts
Calamus quiquesetinervius 125 4.00 026 009 005 013 H
Aristolochia zollingeriana 125 4.00 026 009 004 013 Ts
Trachel ospermum gracilipes 125 1.00 026 009 001 012 Ad
Sephania japonica 125 1.00 026 009 001 012 Ts
Morinda parvifolia 1.25 1.00 026 009 001 012 Ts
9" Ad, Adhesive roots or tendrils; H, Hooks or scramblers; Th, Twining branchs; Ts, Twining stem; Tt, Twining

tendrils
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Table2 Family contribution of liana species of the Kenting uplifted coral reef forest

Family No. species Density Basa area 1.V.
) (trees/ha) (cm?/ha) (%)
Fabaceae 4 545.00 3513.00 36.68
Apocynaceae 4 50.00 186.00 3.66
Rubiaceae 4 15.00 48.00 1.07
Vitaceae 3 75.00 182.00 5.09
Rutaceae 3 45.00 370.00 4.09
Asclepiadaceae 3 45.00 139.00 3.52
Euphorbiaceae 2 137.50 840.00 9.35
Celastraceae 2 90.00 303.00 5.92
Moraceae 2 23.75 73.00 1.36
Capparidaceae 2 11.25 93.00 115
Rhamnaceae 2 8.75 33.00 0.77
Mal pighiaceae 1 170.00 1018.00 10.91
Convolvulaceae 1 63.75 842.00 6.58
Nyctaginaceae 1 46.25 548.00 413
Aréaliaceae 1 23.75 89.00 1.69
Polygonaceae 1 17.50 27.00 1.30
Piperaceae 1 20.00 64.00 125
Compositae 1 6.25 13.00 0.46
Ranunculaceae 1 5.00 12.00 0.34
Amaranthaceae 1 3.75 7.00 0.29
Palmae 1 125 4.00 0.13
Aristolochiaceae 1 125 4.00 0.13
M enispermaceae 1 125 1.00 0.12
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Table3 The climbing mechanism of 43 liana speciesin the Kenting uplifted coral reef forest

Climbing species Density Basal area 1.V.
type? (%) (lianas/ha) (cm?/ha) (%)
Ts 46.5 746.25 4579.00 54.49
H 37.2 553.75 3547.00 38.14
Tt 9.3 80.00 194.00 5.43
Ad 47 21.25 65.00 1.37
Tb 2.3 5.00 24.00 0.56

D Ad, Adhesive roots or tendrils; H, Hooks or scramblers; Tb, Twining branchs; Ts, Twining stem; Tt,

Twining tendrils
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sive roots or tendrils; H, Hooks or

scramblers; Th, Twining branchs; Ts,

Twining stem; Tt, Twining tendrils

- GEtEEE A KR E Y
FH.Z 5.8%  (SAAREYRIHZ 19.7% ;5 #)
REREALERE T = (AR R AT (S 1Y
ARATED) LEBIRG =i 225 8 2 S LT -
RERK (2001, REBRER) GIER L
HIFSAREE AR AR A SEE T TN R B A 2
AL - Aok 29 B~ 52 R AVEY) - HApoR

B B AR B REA S R

R ATEREA 33 - FEEIE A A -
FHBCHIA BRI 5 (5 F A ZORhI A AT Sk
NERRA AR/ » TR R R
NEABAER GO R RS R T &
ATEHERE - WRFESEEBEARAE
RAAEASHA N BB B8 - R
WFZEIRE s ol A U AR E A - ARTAE
ST LA RS - LR S R S AN B
AEEFT AT ~ BT
ey DA R ARG 2R - BV il A S R
AKEEEH 5 T AR A YA RO Y 25
% ( Gentry, 1991; IbarraManrfquez and
Sinaca, 1995; Perez-Sdlicrup et al., 2002;
Monteiro et al., 2004; Muoghalu and Okee-
san, 2005) - HOCER T IEHTEARMRORE A
R S AAEY) PR - ste s e
M5 ANEFric sk RERATEE - HE
5 e v e P P R SR N R e N o B R
MABEHRIE - a0 1barra-Manrifquez and
Martinez-Ramos( 2002 ) £ 2& 75 (Mexico)
[PE 8 fii 0.5 ha /[N A A AT sk RN E A
90 fili - Ry 2029 Kk/ha - g ETE Ky
1.95 m?/ha » Perez-Salicrup et al. (2001) 7E
FefiHEnn (Bolivia) ZVERI AL 24 {§ 0.09 ha
/Nt N R A AC AR B A R Ry 2471 ik
Iha» saiiid 25k (Sarawak ) BT R AMAE
lha #GE Ao #k 79 A E B A (Putz and
Chai, 1987) 5 ARIMIAE ni N EN A HHBARZ R
FHEBREEMRAN » KRERAEE
(373-827 thiha) AIRHEARCAE 2 ANERE
ARz (1406 #/ha) & ( Muthuramkumar
and Parthasarathy, 2000 ) - {H Gentry (1991 )
FEHT B bl 2T e 5 FR H - ARk 2 S
B 1 Y AL B R A R B IE A



FREEAREEZET] (Quarterly Journal of Chinese Forestry) 40(1):31—42 (2007) —39—

B o Lol ER 2P R B R e AU RE S AR ET 7R
KRB R AV BE AT E - (HHAHRAM
v SR BEAY R -

B RN B R E AR R Ry 5572,
F} ( Bignonaceae ) ~ T #f - fiE T
( Sapindaceae ) ~ = 15 L Bt ke b5 & B
(Menispermaceae) Z ( Ibarra-Manrifquez
and Martinez-Ramos, 2002; Nabe-Nielsen,
2001) - FEARPE R BRI AR EERATI Ry
Hap Rt (Annonaceae) ~ TR}~ ARk
£t (Connaraceae) - Pt (Pamae) &
R} (Putz and Chai, 1987; Appanah et
al., 1993) - 2B TR MANE A Z =
TR R GRE ~ RITHER - wERl - =&
B~ FEEERL - =RACRE - RER - EfERt
FfgEA R BHPIERE (1IV=36.68%)
B#E - WERHEREIZ AR R 2K
ERRASERE - HEERBRIAEATES -

(1) A 5 F 1 2 2 R SE AU AR A
TR AL 2RV AN R AR
SHEETEAEAY - ST E AR EBRAT) — .2
LEfF ( Nabe-Nielsen, 2001; Putz and Cha,
1987; Reddy and Parthasarathy, 2003; Sen-
beta et al., 2005; Muthuramkumar and Par-
thasarathy, 2000 ) » A& 7RAI4h( Ts= 46.5
%) 5 NI A)H SR AR B AR A
&2 HESE 37.2%  SEE N HEEELE
BOm w3 & AR (520% )
( Nabe-Nielsen, 2001; Putz and Cha, 1987,
Reddy and Parthasarathy, 2003; Senbeta et

al., 2005; Muthuramkumar and Parthasarathy,

2000) - fAREHEE (1996) W75 M RIE
R AR A AL+ )
T SRR A2 VA LL B E, 15.43% » 79

BRI & L ARG R (EHRE WS
KNE R EEREA - Al 2 FE LR FER
BEAH AT (Caesalpiniacrista) ~ /v
{FEk (Breynia officinalis var. accrescer ) ~
R B FE%( Pisonia acul eate )~ 3T 75 &( Mallotus
repandus)  EEH] ( Zanthoxylum nitidum)
F 16 fE - T m o KRBT INE
0 RILEBRIN S A THREEZ
FLBREEE VI AR HAHBRHE
ZEetk] - AR FFFEAL R ERRAR %%
@~ INMERLZ A B BETE RS -
B S R — H R F—
KN - B KE BILHEEEAF IIR M - R
[F] B AR Bl R P T {82 bk DARH AL S8 - N
T EARMIAMALE R - AP R 2 e
[EEE BN HERL R el e
£ B BZIEBE - SRR E IS
it PR — [T — - A 24 5 sttt s EL A
(55.16%) A SERUAE FRAKEY) -
BHEAH L ARG SRR EREATEY)
fhkthf 26.70-33.86% » B4 4= HHhrf )
Rl SERUARE A L PLERABH B S HL— iR
B I & ARG SR - 8 PR- [ - A A AR
A b = R G U R -

A 2 Wt S e R £ S R B R A LR M
e Z ATRESR AT+ (1)7K AR W P St
ATRETERS - FEE M AR 1 R B R
HARE WA E A R T 5 BIKgEE
g RO - ik TEA & RFSHE AR AR @
PSP sl R RS B 2R RS FF - 4 50~100
AT PR R - SOE L & W E AR
SR B - RSP REHRAE ] - #R
R BB (LAHEESE - 2004) - ATHEE
B R— A — AR R A N A R T



Pz AR SEAERAEY) (B 4) - (21
— R E R IR B B A R A= B
G ZANEIR/ N FLBEHE (gap) - f2fit
LR R SEAURNE AR T L AR A ER ST
FHETRY - LA (AR R i 2 B bR )
HRaE.C T - (R BE G R 5
BARBEBRALER SRl AE MR
b A bl AT S LEIRE - da s T
WA AR B R AR RBELH BARIMESE T DB -
B SMAFEINIRH - AHE AR - FEIR
R E B R 5 AR 2 B AR PR B
PR MRAZ: » DU R A i
AR ERRATESE - F R s (Laurance
et al.,. 2001; Schnitzer et al., 2000; Capers et
al., 2005; Gehring et al., 2005; Monteiro et
al., 2004; Mostaecdo et al., 2001) - JRE#H
4 (Laurance et al., 2001 ) $5HBERERRFR
B NEBAE EHER LS - (E5P
TN 5+ SIS B AR - EIARFLER
REARSLIHAREHRATEE
(' Schnitzer and Carson, 2001) - {H_|-3ft#y
FARTE HEZ 2 MRt B 2% RE
AT A (TR T AH A - JRENRER BA (AT R
BE N 1 2 AR A I <2 B 2 BR
5 o HPAAIFEE A F A B A 2
RUNIEA—E - AN & PO S 8 Bl i
MEEEEEEE M EHEERE ; H
SEEIN S - Z R EA A
1538 / ha - B&EfA ikl 2 K {E 1406 /
ha -

FRZR T Ry AL A HE AR MR .2 0.8 ha
B ARSI AR B R 43 F > Ry 1406

B B AR B REA S R

tk/ha- fgEErimiely 0.84m*/ ha - AH
R BB TR A EEE - BN
S -~ ISR F AR RS -
TRE S JeTRRERE - PEERL - AgE R
% HEMEINA G RHEY) (36.7%) = ©
FREECHEHIMN S » LR (46.5%) HYFH
% - A s (37.2%) Xz » HE
B AAE V) AL LA S - AEARE
ATEEEHI G P A AR A Y fE R 36.1% »
i — i B I (SEEAT 25% ) R
(19.7%) WA A RARm o ARIESERIAR
BREATE AR 2 Ll EsE 37.2% 0 0%
mRHEEFERTE AR
(5-20%) -

VI~ B

et ge A M B AT FE L
[ o B3R T A R R > TR BRER
HE MAFAEFREEZEHRER £t
— e -

VI~ 5 RIS

FAEEE « FREE - R SR I
U WS AEGE - d 0 WER
BRFEDL « S HRI (2004 ) 2B T IEHTEIAR
PRI A AR e 2 RS L i R A T st A
CEMSERIEE 19(4) ¢ 357-369 -

AR 0K~ FFREG  BIRER K
FETCHE (1989) 2B T 52 /A [ Htr e rry i
SHIRE TE A RIS - 2B T R AR
BIFSCHREEE 57 5% - 46 H -

[ BEAE (1996) 15k AMEY) .2 /i BdiE
PERUFERA T 29T - B AR EEAE Y 20T



HhEERREEZR T (Quarterly Journal of Chinese Forestry) 40(1):31—42 ( 2007) —41—

FEPATRE AR » 122 -

FFIE— » EAHEE - (BUE - 5REEEE (2004)
S AR e IR ALE
TEFEL 4 - GEMERIE 192) :
153-164 -

FRISEE ~ dRrb s (1988) 2B | EZ AETE
B Z BB T - TPEEMREE ST 21(D) -
17-32 -

Appanah, S, A. H. Gentry and J. V. L&
Frankie  (1993)
species richness of Malaysian rain forests.
Journal of Tropical Ecology 6(2):
116-123.

Capers, R. S, R. L. Chazdon, A. R. Brenes
and B. Vilchez Alvarado (2005) Suc-

cessional dynamics of woody seedling

Liana diversity and

communitiesin wet tropical secondary for-
ests. Journal of Ecology 93(6): 1071-1084.

Emmons, L. H. and A. H. Gentry (1983)
Tropica forest structure and the distribu-
tion of gliding and prehensile tailed verte-
brates. American Naturist 121: 513-524.

Gehring, C., M. Denich and P. L. G. Viek
(2005) Resilience of secondary forest
regrowth after slash-and-burn agriculture
in central Amazonia. Journal of Tropical
Ecology 21(5): 519-527.

Gentry, A.H. (1991) Thedistribution and
evolution of climbing plants. In F. E. Putz
and H. A. Mooney, eds. The biology of
Vines. Cambridge University Press, Lon-
don. pp. 3-49.

Heltshe, J. F. and N. E. Forrester (1983)
Estimating species richness using jack-
knife procedure. Biometrics 39: 1-12.

Hsieh, C. F. (2003) Composition, en-
demism and phytogeographical affinities
of Taiwan flora. In T. C. Huang (Editor in
chief). Flora of Taiwan (second edition),
Vol. 6. pp. 1-14.

IbarracManrifquez, G. and M. Martinez-
Ramos (2002) Landscape variation of
liana in a neotropical rain forest. Plant
Ecology 160: 91-112.

Laurance, W. F., D. Perez-Sdlicrup, P. De-
lamonica, P. M. Fearnside, S. D’ Angelo,
A. Jerozolinski, L. Pohl and T. E. Lovejoy
(2001) Rain forest fragmentation and the
structure of Amazonian liana communities.
Ecology 82(1): 102-116.

McCune, B. and M. J. Mefford (1999)
PC-ORD. Multivariate analysis of eco-
logical data, vers. 4. MjM Software De-
sign, Gleneden Beach. p. 237.

Monteiro, A. L. S,, C. M. de Souza Juniou, P.
G. Barreto, F. L. deS. Pantoja and J. J.
Gerwing (2004) Impacts of logging on
fire on traditional tropical forest in the
southeastern Brazilian Amazon. Scientia
Forestalis 65: 11-21.

Mostacedo, B., T. S. Fredericksen, K. Gould
and M. Toledo. (2001) Responses of
community structure and composition to
wildfire in dry and subhumid tropical for-
ests in Bolivia. Journa of Tropical Forest
Science 13(3): 488-502.

Muoghalu, J. I. and O. O. Okeesan (2005)
Climber species composition, abundance
and relationship with trees in a Nigerian

secondary forest. Africa Journal Of Ecol-



ogy 43(3): 258-266.

Muthuramkumar, S. and N. Parthasarathy
(2000) Alpha diversity of lianas in a
tropical evergreen forest in the Anamalais,
Western Ghats, India. Diversity and Dis-
tribution 6(1): 1-14.

Nabe-Nielsen, J. (2001) Diversity and
distribution of liana in a neotropica rain
forest, Yasuni Nationa Park, Ecuador.
Journal of Tropical Ecology 17(1): 1-19.

Palmer, M. W. (1991) Estimating species
richness. the second-order jackknife re-
considered. Ecology 72:1512-1513.

Perez-Salicrup, D. R., V. L. Sork and F. E.
Putz (2001) Lianasand treesin aliana
forest of Amazonian Bolivia. Biotropica
33(1): 34-47.

Putz, F. E. (1984) The natura history of
lianas on Barro Colorado island, Panama.
Ecology 65(6): 1713-1724.

Putz, F. E. and P. Chai (1987) Ecological
studies of liana in Lambir National Park,
Sarawak, Malaysia Journal of Tropica
Ecology 75: 523-531.

Putz, F. E.and H. A. Mooney (1991) The
biology of vines. Cambridge University
Press, London. p. 526.

B B AR B REA S R

Reddy, M. S. and N. Parthasarathy (2003)
Liana diversity and distribution in four
tropical dry evergreen forests on the
Coromandel coast of south India. Biodi-
versity and  Conservation — 12(8):
1609-1627.

Schnitzer, S. A. and W. P. Carson (2001)
Treefall gaps and the maintenance of spe-
cies diversity in a tropical forest. Ecology
82: 913-19.

Schnitzer, S. A., J. W. Dalling and W. P.
Carson (2000) The impact of lianas on
tree regeneration in tropical forest canopy
gaps. evidence for an alternative pathway
of gap-phase regeneration. Ecology 88:
655-666.

Schnitzer, S. A. and F. Bongers (2002)
The ecology of lianas and their role in
forests. Treends in Ecology and Evolution
17(5): 223-230.

Senbeta, F, C. Schmitt, M. Denich, D. Seb-
sebe, P. L.G. Viek, H. Preisinger and D.
Teketay (2005) The diversity and dis-
tribution of lianas in the afromontane rain
forests of Ethiopia. Diversity and Distribu-
tion 11(5): 443-452.



