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Abstract; Climbing plants are an important component of tropical and subtropical forests. They have been increasing in
abundance in tropical forests over the past several decades, which may lead to a reduction of forest biodiversity and
ecosystem services, such as carbon stock and sequestration. Based on the literature community data of 355 quadrats from
natural forests across Guangxi, we compared the species, phylogenetic diversity, and phylogenetic structural indices of
climbing plants in karst forests with altitudes lower than 1000 m and non-karst forests with altitudes lower than 1000 m and
above 1000 m (up to ~2000 m). We also analyzed the relationships between the species diversity and phylogenetic
diversity (PD), as well as the phylogenetic structural indices of climbing plants and mean annual temperature of the
quadrat locations. The results showed that (1) the climbing plants in the natural forests mainly consisted of tropical genera
(75.4% ) , with a low composition of temperate genera (12.3%); (2) the non—karst forests with altitudes <1000 m had

the highest PD, and the karst forests had the lowest; (3) the species, PD, and phylogenetic structural indices of the
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climbing plants were not correlated with the mean annual temperature; (4) the phylogenetic structure of the climbing plants
in the non—Xkarst forests tended to be over—dispersed, indicating that competitive exclusion is the main mechanism for
community assembly of climbing plants in these forests. The phylogenetic structure of the climbing plants in the karst forests
tended to be clustered, indicating that environmental filtering is the main mechanism of the species assemblage. These
findings reveal insights into the species diversity and co—existence mechanisms of climbing plants in tropical and subtropical

forests.
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Fig.1 The composition of climbing plants in different habitats
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3 it

http ; //www.ecologica.cn



24 11 R AR TR AR X R AR R SR T 2R 7

3.1 AN[FA BEARARIEEAS AR ) X 2R 2H 22 S

AFASE T ] JEC Al i, DX AR AR (8 IR AS AR DX R ZH L, ) 7 DX 1) B RO i A A S T o LR K, Ry 75.
4% , Ml BYBEAS & o FUAAIR AN 12.3% , BEASAE ) 10 348 LA B K, FLoK 43i8 iy & A2 (IR AN 1 S i ae 1)
SN R B0 B E R IR TR RS ) P M X i A LR R BT | A A D e, TR
Pty AR TE 2 X 5 LR

AU BRAE—Fp AR B A0 e B BB | AEVE R 1000 m DAF ARSI & i fc %, 36 27 4, Hid ik
WA B 20 4, 5 SRR ) 74% it A A M E R0 EACE TR, SR SRR K 26%, HIET
I Sl s DX I AR 1000 m DA BB IX 4R 1000 m DL J5 05 s A S5 IR B 30 555 , 0 2 RE MK 5
151, PRI — SN AR | T 52 e A 35 0 Al AR i N BB AR 2 X AR K

FEAEME TR 1000 m DA b b X BT B B i ARS8 ply i St o] P A B 38 i e g o o] TR SRR/
FERANRASHR A BUAEIZ AR B8 00 1 T s A AR, L rh e fAandy 40 A1 Ja It o340 & 45 o — A, B T ASAR Py kA
AR RE ] AR T 0 SR A FE A R I 5 25 UK fa s, K o is S 3z BH, AT BR i 17 e AR 7 o VA b DX 1)
AR T AEARIESE AU BRI 1000 m L _E A= 855 P9 0 5 O B BB R R, B A R o
AN, PRI FRAR R — R B SR B S A A 1 BRI T — SR AT, F ST G R R S B I S e
X REEA 16 1,
32 ARABEB RS KT HR 2R

FEAKE Y ZAEE S 2R AR S R ARG, Fh i B A K A R e A AR AR R 7> A i 5T
TUIREA Y 2 BEVE R IR (A8 AT 5, 5 308 pH (EAS A i6 SR BRI EY R R A L AR5 Pk
KYFp 2R R G L B 2R (PD) SAESITRII A S, il RBJE 32 8] T AS [ RE H A 8] (1) b ) DL K T K =F
R T AERE TR ARAR DY, AR 5T S T B S AT O | 1) B[R] e R e 2 R A A W R 2 R

AAFFREE RGN TEVE TR AR AR Y R G T I SR AR (] 3) 3z PR Ay e S0 e el DXt A 7 1 52 24
55 LA KRB A 1) His TS 35022 il XA 0 A ARG FRIME | 22 DU/ AT o0 32, AR 5 DB A R ZE I A e rp oy 2
ST, R KT N TRE, AEAEVE TR X R 202 0 5 0 0 BB, R K, BV 5 ok, 5 4
HEFREH & E% S A HERE R S A SRR Rl 73 2, R I BEASHE W) R G R BRI MR, 3 FioR
[FAEBEHY PD H MY LR E 7 Gleason FEECHIRIAYIE O T, AR AE 1000 m AT A A W 345 AR MK o 1% i A A
Y PD (B f i, 17 PR 0 7 5 A R TR AR AR T RE AR PD (i dRe /D, BT R B A AR A A R
W AR R R AR B I A (R B R S B A3 A5 T AR A M AR PR Z M R K B
DLEIER I ORK I 22 B AR S5 R e S AR A 32 3] — 8 B B 1 T R Whaf | 8 B S e X — LU AR A B AR
H, SRR KT 2R,

P TR EE A 24, v L by ARARIEE AR ARG A v Ll b bR b s B0 5 e S AR 2D, TR i o L
Ko ARG G IR AR AR D R G K B 45 m TR  RWITE IR A 5 e A AP 0 AR 2R e
BURATEAIEE N . TEIEME TR X AR () R Gk B AR ) TR, 2R I FE RS R b X e HE R AR
FHAERE AR RIS R g b BT 2 ST AR SCAOBIFIE S SN T 3 AT AR AR A AR () P o 22 M 4
AGERFHLH AL TRAR,

52 3L HK ( References)

[ 1] Gentry A H. The distribution and evolution of climbing plants//Putz F E, Mooney H A, eds. The Biology of Vines. Cambridge; Cambridge
University Press, 1991: 3-52.

[ 2] Schnitzer S A, Mangan S A, Dalling ] W, Baldeck C A, Hubbell S P, Ledo A, Muller-Landau H, Tobin M F, Aguilar S, Brassfield D,
Hernandez A, Lao S, Perez R, Valdes O, Yorke S R. Liana abundance, diversity, and distribution on Barro Colorado island, Panama. PLoS One,
2012, 7(12) . e52114.

[3] #okor, RAKB. PEEMERSEAMY S YFRA#H, 2000, 18(5) : 390-396.

http ; //www.ecologica.cn



8 G 38 &

[ 4] BSZLL, MORZ, XN o EE P s AR A X R AR . PR MOl B K224, 2006, 26(4) : 36-41.

[5] HulL, Li M G, LiZ. Geographical and environmental gradients of lianas and vines in China. Global Ecology and Biogeography, 2010, 19(4) .
554-561.

[6] HURZ, BISLL, SRR, SFEENFEAMY). RIUEYFHEE, 2007, 25(4) : 381-395.

[ 7] Schnitzer S A, Carson W P. Lianas suppress tree regeneration and diversity in treefall gaps. Ecology Letters, 2010, 13(7) : 849-857.

[ 8] Tymen B, Réjou - Méchain M, Dalling ] W, Fauset S, Feldpausch T R, Norden N, Phillips O L, Turner B L, Viers J, Chave J. Evidence for
arrested succession in a liana-infested Amazonian forest. Journal of Ecology, 2016, 104(1) : 149-159.

(9] WRWZE, BHhdy, JRaR4s. WIROGH T AR BURA SR L I ISEF R AR, 2008, 32(3) : 639-647.

[10] Van Der Heijden G M F, Phillips O L. Environmental effects on Neotropical liana species richness. Journal of Biogeography, 2009, 36 (8) :
1561-1572.

[11] Laurance W F, Andrade A S, Magrach A, Camargo J L C, Valsko J J, Campbell M, Fearnside P M, Edwards W, Lovejoy T E, Laurance S G.
Long - term changes in liana abundance and forest dynamics in undisturbed Amazonian forests. Ecology, 2014, 95(6) : 1604-1611.

[12] Martinez-Izquierdo L, Garcia M M, Powers J S, Schnitzer S A. Lianas suppress seedling growth and survival of 14 tree species in a Panamanian
tropical forest. Ecology, 2016, 97(1) : 215-224.

[13] Balfour D A, Bond W J. Factors limiting climber distribution and abundance in a Southern African forest. The Journal of Ecology, 1993, 81(1) .
93-100.

[14] Schnitzer S A, Bongers F. The ecology of lianas and their role in forests. Trends in Ecology & Evolution, 2002, 17(5) ; 223-230.

[15] Z5l, JR5sll, BALt, Wt =2, mdfck, DB, RERAE. TP A m A 8 AR 0 A ALER B o 5 i AR 2SI T AR A 8 . 1l b4, 2003,
21(2): 129-139.

[16] Schnitzer S A. A mechanistic explanation for global patterns of liana abundance and distribution. The American Naturalist, 2005, 166 (2) .
262-276.

[17] Tilman D. Resource Competition and Community Structure. Princeton; Princeton University Press, 1982, 1-296.

[18]
[19]

[20]

[21]
[22]
(23]

[24]

[25]
[26]
[27]
[28]
[29]

[30]

[31]

[32]
[33]

Hubbell S P. The Unified Neutral Theory of Biodiversity and Biogeography. Princeton: Princeton University Press, 2001 : 340-348.

Vamosi S M, Heard S B, Vamosi J] C, Webb C O. Emerging patterns in the comparative analysis of phylogenetic community structure. Molecular
Ecology, 2009, 18(4) : 572-592.

Webb C 0, Ackerly D D, McPeek M A, Donoghue M J. Phylogenies and community ecology. Annual Review of Ecology and Systematics, 2003,
33, 475-505.

Webb C O, Donoghue M J. Phylomatic: tree assembly for applied phylogenetics. Molecular Ecology Notes, 2005, 5(1) ; 181-183.

Kembel S W, Hubbell S P. The phylogenetic structure of a neotropical forest tree community. Ecology, 2006, 87(sp7) : S86-599.

Letcher S G. Phylogenetic structure of angiosperm communities during tropical forest succession. Proceedings of the Royal Society B: Biological
Sciences, 2010, 277(1678) ; 97-104.

Kraft N J B, Ackerly D D. Functional trait and phylogenetic tests of community assembly across spatial scales in an Amazonian forest. Ecological
Monographs, 2010, 80(3) : 401-422.

FHRE, SRR, G, (SRR (R AR, 2015, (5): 2-2.

RS, U, 2R, AR, IMIT. AR FRARY AT KT R G A4y S REIRAEH, 2003, 25(3) ¢ 245-257.

RAEH, TR, BEK, Rz, 2k hEg YRR LHE. dtat: B, 2003.

Gleason H A. The nonconcept of species diversity: A critique and alternative parameters. Ecology, 1971, 52(4) : 577-586.

THE ANGIOSPERM PHYLOGENY GROUP. An update of the Angiosperm Phylogeny Group classification for the orders and families of flowering
plants: APG III. Botanical Journal of the Linnean Society, 2009, 161(2) . 105-121.

Swenson N G, Enquist B J, Thompson J, Zimmerman J K. The influence of spatial and size scale on phylogenetic relatedness in tropical forest
communities. Ecology, 2007, 88(7) : 1770-1780.

W15, RN A R R HAR ). LR ZREYE, 2011, 19(5) : 567-573.

H26HE, X7, W, EFSeks. b E P RIS K M HE . AR AR AR, 2015, 30(6) : 958-964.

Yang S Z, Fan H, Li KW, Ko T Y. How the diversity, abundance, size and climbing mechanisms of woody lianas are related to biotic and abiotic

factors in a subtropical secondary forest, Taiwan. Folia Geobotanica, 2018, 53(1): 77-88.

http ; //www.ecologica.cn



