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Significance of Phylogenetic Diversity and Phylogenetic Structure in
Conservation of Island Plant Communites: A Case of Wuzhizhou Island
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Abstract: In order to understand the effects of phylogenetic diversity and phylogenetic structure on decision-
making of island plant diversity conservation, the relationship among species richness, phylogenetic diversity and
phylogenetic structure in angiosperm communities in Wuzhizhou Island, Hainan, China were studied. The results
showed that there were 10 formations of vegetation in Wuzhizhou Island. Species richness was positively
correlated with phylogenetic diversity in 22 plots, but the order of conservation priority indicated by phylogenetic
diversity and species richness were not completely consistent. Species richness and phylogenetic diversity of
forest communities were greater than those of shrub and herb communities. Four plots are phylogenetically
overdispersed and three are phylogenetically clustered in forest communities. Pandanus tectorius bushland
showed the highest phylogenetic diversity in shrub communities, while did Scaevola sericea bushland in herb
communities. Shrub and herb communities were mostly phylogenetically clustered. Communities near to the sea
or to the anthropic zones were likely to be structured by habitat filtering, which far from the sea and the anthropic
zones were likely to be structured by competitive exclusion. Therefore, species and phylogenetic demensionality,
together with environmental factors, succession stages and island exploitation modes, should be considered in
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conservation of island plant diversity.
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Fig. 1 Routes and sample plots for plant survey in Wuzhizhou Island
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BF42 )& 46 B, WA WY RSN E A A TR AZH fE Ak Broad-leaved forest

& (1) 7 Je 1B (Dracaena cambodiana), J& T [E FE# Y T ZERAK Monsoon forest

KN GARS Y, IUCN 5 i dfnl®l, simer, i 1. JEEMHR Lannea coromandelica (&l 2: A)

SRR DS N W IR 24 BR(MN), KRN 2. HE{-##E Terminalia catappa (/X 2: B)

3.5~6.0m, MAFA4EK 50~150 cm, ffE EAE 10~ 3. JEHA#E Richeriella gracilis (& 2: C, D)

30 cm, RHEIFEMRAE KIS 4, 2 M+ & B# MR AR Syzygium  cumini +

Pittosporum pentandrum (& 2: E)

32 FEMEPRR 5. LAY Leucaena leucocephala (& 2: F, G)
TR =R SO S IR B AR M SR AL, A0 FERERY (1 33 5 S HE ML Evergreen bushland

N2 AMEYETAH 4 AMERETY 10 MER (K 2): in coral island

B 2 S0 SR SRR . A R R bR: B MECMIAR C, D BIEAM; E: B2 + GBI, F G AWM H: BJhEA; 1 s
BEON: 30 BLEHAREM; Ko BHRERIM L SRR RN

Fig. 2 Vegetation ecology landscape in Wuzhizhou Island. A: Lannea coromandelica forest; B: Terminalia catappa forest; C, D: Richeriella gracilis forest; E:
Syzygium cumini + Pittosporum pentandrum forest; F, G: Leucaena leucocephala forest; H: Pandanus tectorius bushland; I: Clerodendrum inerme bushland; J:

Ipomoea pes-caprae bushland; K: Vitex trifolia scrub-grassland; L: Scaevola sericea scrub-grassland.
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6. HrEFHEEM Clerodendrum inerme (& 2: 1)

7. BEAAEEM Scaevola sericea (B 2: L)

TR A2 HE M AERE M Bushland and scrub-
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M AL 1 % 2k fE ik %E M Evergreen broad-
leaved bushland

8. FEYMEMN Pandanus tectorius (K 2: H)

FEBE Y IV #EFL M Scrub-grassland

9. JEBEE A Ipomoea pes-caprae (& 2: J)

10. FAH-EFRNER A Vitex trifolia var. simplicifolia
(K 2: K)
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Table 1 Species richness (SR), phylogenetic diversity (PD) and net relatedness index (NRI) of angiosperm in 22 plots

FEJ7 Plot SR PD NRI Tt 2257 Formation type
wQ1 30 3117.396 1.4582 JE A4 Lannea coromandelica
WQ2 1 1577.034 -0.1107 JEEA Richeriella gracilis
WQ3 16 2385.511 -1.9894 58 + BT Syzygium cumini + Pittosporum pentandrum
WQ4 18 1995.321 0.8251 #HRAXK Leucaena leucocephala
WQ5 13 1832.894 -1.0958 JEEA Richeriella gracilis
WQ6 13 1688.137 0.3030 #1- 4 Terminalia catappa
wQ7 7 1182.445 -0.5557 JEEz# Lannea coromandelica
WG1 8 1213.307 0.4970 FUoR Pandanus tectorius
WG2 5 888.513 0.0929 FEYUM P. tectorius
WG3 5 793.465 0.5123 TEHEHE Clerodendrum inerme
WG4 5 857.217 0.2171 FHEH C. inerme
WG5 4 765.495 0.0404 FHEH C. inerme
WG6 2 464.072 1.3098 EHEHE C.inerme
WG7 6 1011.926 -0.2910 Y Pandanus tectorius
WG8 4 821.323 -0.5421 TR Clerodendrum inerme
WG9 5 888.513 0.1783 FYH Pandanus tectorius
WG10 7 1044.330 0.6082 F=YRE P tectorius
WG11 7 1112.285 -0.1551 M Ipomoea pes-caprae
WG12 9 1082.623 0.0813 AR 1. pes-caprae
wcC1 6 712.096 1.1876 JELJ#E Vitex trifolia
WC2 3 582.695 0.9207 A& Scaevola sericea
wcC3 4 801.023 -0.1372 JERE Vitex trifolia
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Delonix regia
Leucaena leucocephala
Ceasalpinia bonduc
Abrus precatorius

Canavalia cathartica
Derris trifoliata
Ervihrina variegata
Uraria crinita
Coccinia grandis
Colubrina asiatica
Pouzolzia zeylanica

Celtis timorensis
C. philippensis
Streblus ilicifolius
Malaisia scandens

Maytenus diversifolius
Mallotus yunnanensis
Blachia pentzii
Hydnocarpus hainanensis
Richeriella gracilis
Bridelia tomentosa
Phyllanthus reticulatus
P. urinaria
Breynia fruticosa
Terminalia hainanensis
T. catappa
Svzygium cumini
Crateva trifoliata
Paramignya confertifolia
Atalantia buxifolia
Brucea javanica
Lannea coromandelica
Hibiscus tiliaceus
Grewia eriocarpa
Microcos paniculata
Pterospermum heterophyllum
Sterculia lanceolata
Avrdisia humilis
Wedelia biflora
Scaevola sericea
Pittosporum pentandrum
_: Carmona microphylla
Messerschmidia argentea
Wrightia pubescens
Hoya carnosa
Heterostemma alatum
Catharanthus roseus
Trachelospermum jasminoides
Psychotria rubra
Paederia scandens
Jacquemontia paniculata
Ipomoea pes-caprea
L cairica
Jasminum elongatum
Andrographis paniculata
Stachytarpheta jamaicensis
Lantana camara
Clerodendrum inerme
Vitex trifolia

e Cassytha filiformis
Polyalthia cerasoides

Alocasia macrorrhizos
‘I: Pandanus tectorius
Dioscorea glabra

Dracaena cambodiana
Asparagus cochinchinensis
Smilax lanceifolia

Commelina communis
Caryota mitis
Fimbristylis dichotoma
Isachne globosa

Digitaria cilianris
Panicum repens
Eremochloa ophiuroides
Sporobolus virginicus
Eleusine indica
Dactyloctenium aegyptium
Lygodium japonicum
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Fig. 3 Phylogenetic tree of 78 angiosperm species in 22 plots
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Fig. 4 Scatter diagram of species richness (SR) and phylogenetic diversity (PD) in 22 plots
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Fig. 5 Scatter diagram of net relatedness index (NRI) and distance to sea in 22 plots
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