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Abstract: Understanding the maintenance of biodiversity and community assembly is a central issue in
community ecology. Here, we examined patterns of the community phylogenetic structure of subtropical for-
ests along an elevational gradient in the Ailao Mountains of southwest China. We surveyed all trees with di-
ameter at breast height =1 c¢m in 16 plots, and constructed a community phylogeny from DNA barcode se-
quence data with a constraint tree based on Angiosperm Phylogeny Group (APG) III. We found that the
community structure changed from phylogenetically clustered to phylogenetically overdispersed with in-
creasing elevation. Co-occurring trees at low-elevation communities tended to be more closely related than
expected by chance, implying that these communities were structured primarily by habitat filtering. Clustered
and over-dispersed phylogenetic compositions were showed in mid-elevation communities, suggesting that
these communities are structured by habitat filtering or competitive exclusion. At high-elevation sites, NRI
(Net Relatedness Index) showed clustering, but NTI (Nearest Taxon Index) showed randomness or
over-dispersion. We therefore interpreted our results with caution. It is possible that convergent evolution
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may be occurred independently in distantly related lineages under higher environmental stress at high eleva-
tions. Taken together, the results of our study provide insight into the potential role of elevational gradients in
shaping community composition and phylogenetic diversity.
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R ARESERANFHEN TR ZMEIRE TR ENE AR K B (S E Webb e al., 2002; Kraft ef al., 2007)
Table 1 Patterns of community phylogenetic dispersion predicted to be produced by various community assembly processes and
different evolutionary characteristic of ecological traits (From Webb et al., 2002; Kraft et al., 2007)

T i e

AR B AE Evolutionary characteristic of ecological traits

Community assembly processes

YK B R Phylogenetically conserved*

FY Kl Phylogenetically convergent

R Neutral assembly
B IR Habitat filtering
se4rHEFER Competitive exclusion

ARY K F KN Random dispersion
R A RHE Cluster dispersion
RYKE KEL Over-dispersion

REK B Pl Random dispersion
RYRE KL Over-dispersion
REKE NSRS FRE

Random or cluster dispersion

* ARWPUR AR R STER I A, BB SRR R F Rk

* Ecological traits were not included in our study, and were assumed to be phylogenetically conserved.
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Table 2 The information of samples collected from three vegetation types on the west slope of Ailao Mountains along an eleva-

tional gradient

R et TR FEJ7 M AT R 4 g
Vegetation types Number Location Elevation (m) Latitude Longitude
L o 2 R ¢ ] Plot 1 Wi 7KYT 1 Xiangshuihe 1 1,393 24°27'9.5"N  100°54'55"E
Seasonal evergreen broad-leaved forest Plot 2 Wi 7K 2 Xiangshuihe 2 1,430 24°27'17"N 100°53'53"E
Plot 3 IHYE Daoban 1,440 24°26'13"N 100°54'09"E
Plot 4 ZARHE Sankezhuang 1,481 24°27'39"N  100°54"21"E
Plot 5 KB Y 11 Daheiyakou 1 2,015 24°30'12"N  100°53'01"E
Plot 6 K Y M2 Daheiyakou 2 2,020 24°3021"N 100°53'01"E
Plot 7 K Y M3 Daheiyakou 3 2,055 24°30'13"N 100°53'12"E
AR LR A 2t i P Plot 8 AN Entrance to forest 2,395 24°3107"N 101°0'53"E
Mountain humid evergreen broad- ecosystem research station
leaved forest Plot 9 6 hatf:ih1 Plot 1 (6 ha) 2,495 24°32'12"N  101°01'36"E
Plot 10 6 hatf-1h2 Plot 2 (6 ha) 2,500 24°32'18"N  101°01'32"E
Plot 11 6 hatf-113 Plot 3 (6 ha) 2,505 24°32"22"N  101°01'16"E
Plot 12 6 hat¥:#h4 Plot 4 (6 ha) 2,510 24°32'18"N  101°01'41"E
Plot 13 6 hat¥:#h5 Plot 5 (6 ha) 2,516 24°32'33"N  101°01'11"E
Plot 14 /INBTT & Foot of Xiaoxinchang 2,522 24°32'57"N  101°01'37"E
L THU s B AR Plot 15 ZAEM LT Hilltop in Sankeshu 2,666 24°32'10"N  101°01'52"E
Mountain mossy evergreen broad- Plot 16 /BT TR Hilltop in Xiaoxinchang 2,720 24°33'48"N  101°0126"E

leaved forest
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Dﬂ_iﬁz (Simpson, 1949)
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MRS T 2 FEE A R HE BN, 7ERTE
7 A picante T T A3 2] . RGEK BbetaZ £
PEPhyloSorfia B 18 MM RER LA PR BT
PIANBE T H IR BRI b, vH AR

PhyloSor;; = 2BLij/(BLi+BL;)

e BLi. BLy 3l I RERREG N T IRl R 58k
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Vaccinium exaristatum
Vaccinium duclouxii
Vaccinium brachybotrys
Vaccinium mandarinorum

Gaultheria griffithiana

x Pieris formosa
Craibiodendron stellatum
Lyonia ovalifolia

i Rhododendron decorum
Rhododendron delavayi
Rhododendron irroratum
Rhododendron microphyton
Rhododendron leptothrium
EY Rhododendron pachypedum

Clethra delavayi

X C Actinidia callosa
3

Saurauia napaulensis

Camellia pitardii
Camellia tsaii
Schima noronhae
Schima wallichii

¥ Stewartia pteropetiolata

Symplocos glomerata

Symplocos anomala

Symplocos dryophila
¥ Symplocos sumuntia

Styrax macranthus
|_Li E Styrax perkinsiae
= Styrax tonkinensis

Or Eurya groffii
Eurya nitida
Eurya yunnanensis
Eurya ohliquifolia
¥ Eurya jintungensis
Anneslea fragrans
Ternstroemia gymnanthera

I— Sladenia celastrifolia

Myrsine seguinii
Mnesa montana
Dmspyms kaki
Schefflera fengii
Schefflera shweliensis
Schefflera chinensis
Pittosporum napaulense
Viburnum cylindricum
¥ Vernonia volkameriifolia
Ilex manneiensis
x rﬁ Ilex corallina
Ilex szech
L Ilex gmtungensns

L. Callicarpa bodinieri
Callicarpa giraldii
Colebrookea oppositifolia
Olea rosea
ha Osmanthus suavis

‘Wendlandia scabra
Tarennoidea wallichii
Mussaenda divaricata
Alanei b

Qehoenfia | a
P

- (BP0
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Lithocarpus litseifolius
Lithocarpus pachyphyllus
Castanopsis delavayi
Lithocarpus xylocarpus
I3 Lithocarpus truncatus
Lithocarpus hancei
Lithocarpus crassifolius
Castanopsis ferox
x Castanopsis wattii
Castanopsis argyrophylla
Castanopsis fleuryi
Quercus franchetii
Castanopsis ceratacantha

<><>
x

<
«*
A\

L————————— Quercus variabilis
¥ - C i

L

«*

*

<

x

x

x

*

Cyclobalanopsis kerrii
Quercus aliena
Corylus ferox

Betula alnoides

Alnus nepalensis

Engelhardtia colebrookiana
Myrica esculenta

.
»
x
¥ Eriobotrya bengalensis
Sorbus rhamnoides
<* Stranvaesia davidiana
x Photinia beauverdiana
x Dichotomanthes tristaniicarpa
Crataegus scabrifolia
Cerasus cerasoides
x
FS
¥

Ficus chapaensis

b Ficus heteromorpha
Cudrania amboinensis
Elaeagnus lanceolata
Rhamnus xizangensis

Callerya bonatiana
Millettia pulchra
Millettia pachycarpa
hd Flemingia macrophylla
Crotalaria pallida

*
Callerya cinerea
¥ _— Mallofus philippensis
x * Ostodes katharinae
Itoa orientalis
L— Glochidion lanceolarium

Dalbergia assamica

% _— Cipadessa cinerascens
" Toona ciliata
Acer flabellatum
* Rhus chinensis
hd Daphne papyracea
ha Eriolaena spectabilis
x ¥ _— Melastoma malabathricum
Oxyspora paniculata
Decaspermum fruticosum

Itea p!
Tetracentron sinense

% Meliosma wallichii
¥ T Meliosma kirkii

L Sabia yunnanensis
Helicia nilagirica

* _— Berberis wuliangshanensis

L Mahonia duclouxiana

* Machilus gamblei
* Machilus yunnanensis
x Machilus robusta
Phocbe glaucifolia
P

- Ci P

L Machilus viridis
hd r Litsea martabanica
Lindera latifolia
[—— Lindera supracostata

Litsea elongata
Lindera thomsonii

1¢

[ Neolitsea homilantha
* [ Nedolitsea polycarpa
L——————— Iteadaphne caudata

¥ delavayi
b———————— Neolitsea chui

- etia insignis

- Michelia floribunda

Mlicium macranthum

Pinus armandii

x
hd rE Pinus kesiya
L Keteleeria evelyniana

E1 FIADNAZFABEAPG MAGHEESFIMRELRMEZN 6N 4N IMAZ R BHUR . BT RHTL
BERERAES (= 85%, mEXH). EM(ZH)(70-84%, FEXH). EM(BEET)(50-69%, KIHIHFRT.

Fig. 1 A community phylogeny of 144 species from 16 plots along the elevational gradients in Ailao Mountains. The community
phylogeny is constructed based on a maximum likelihood analysis of rbcL, matK, psbA-trnH and ITS sequence data with APG III as
a constraint tree. Nodes with strong (> 85%), moderate (70-84%) and/or weak (50-69%) bootstrap support are indicated by an aster-
isk, a diamond filled with blank and a diamond filled with black, respectively.

T Y B T A S B B . NRIFINTI A R R
o M P Dsample — M P Drandsample (1)
SD(MP Drandsamplc)
 MNTDuampe ~ MNDrncsampic
SD(MNTDrandsampe)
AW FAE % T Bryant%5(2008) Il Ghosh-Harihar
ZEQQ014) [ BIFFT SR, K 18 745 30 18 BT A3 B P A
VIR, ARG VTSR A AR ) R R, i
Gk 7R L SRR N i REE R A
B 7SRRI R . Al Student K356,

NRIsamp]e = _1

NTIsample = _1 (2)

SEN R E (IR, e m) B R A 451
FETT AR A P A INRIEAINTIE o5
I RBEAT 2 BEIAL

2 R

21 MHE HIERGR B S HIEEERRE D
T

REFR0 TR 44 103 BT 5, 1
HEHR O U3 4R 0 2R Shannon-Wiener
SO, T BT IR T 5 L G
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FZVE(R® = 0.34, P=0.03). {EAH R AT (A [ RE
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3)o LEARMGHR 0 XUH S R AR, 460K 22 B0 NRT
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Fig. S1

Species richness, evenness and species diversity of different vegetation types in Ailao Mountains
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