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Abstract; The vegetation characteristics and the a, B biodiversity of plant commnuties were investigated at the desert is-
land of Waimalangshan Island, Zhoushan Archipelago, Zhejiang Province. In order to discuss the difference of vegetation
characteristics and plant diversity between Waimalangshan Island and nearly mainland, we analyzed the vegetation charac-
teristics, life form of island plants, geographical elements, similarity of six plant communities, the structure and diversity of
community. Firstly, there were 55 species of seed plants belonging to 33 families 51 genera in Waimalangshan Island. The
area of Waimalangshan Island is small, but there existed some autochthonal strand plants such as Heteropappus arenarius ,
Eurya emarginata , Rhaphiolepis umbellata, which had great development potentials in landscape use. Secondly, the tropical
types of genera were distinct similar to nearly islands, Dongfushan Island and Dajinshan Island. The families of dominant
species in communities were Theacea, Pinaceae Euphorbiaceae, nevertheless, it was different from the zonal vegetation’ s
dominant families in island forest. The major life form was phanerophytes plants of island plants and the proportion in plant

life form were lower than that in the life form of subtropical vegetation. Thirdly, the richness and structure of plant popula-
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tion were simple and contained less diversity than the nearly mainland due to small area and special circumstance. Margalef

richness, Simpson diversity, Shannon-Wiener diversity, Pielou evenness of tree layers were higher than that of shrub’ s lay-

er. The dominant species of tree and shrub’s layer was single. Similarity of six plant communities were low ranging from dif-

ferent habitats because of high level of landscape fragmentation. Because of the difference of ecological adaptability and

stage of plant succession, the plant population would take a long time to be climax community. Lastly, the proportion of in-

troduced plants of Waimalangshan Island plants was 9.09%. Pinus thunbergii and Phyllostachys mannii which were intro-

duced species for landscape use had a distinct dominance in plant communities for several decades. Native plants loss, in-

troduced plants increased and native plants disappeared. It should be treated with caution that introduced plants may caused

eco-disturb to native plants for competitive relationship in habitat fragmentation.

Key words: desert island, island plants, life form, geographical elements, community structure, plant diversity
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Table 1  Important values of the main plants of Waimalang Island
wol | o
TR B Important || A ZHFf Important || KA ZHH W
Species in tree layer value Species in shrub layer value Species in grass layer Coverage
(%) (%)

PEHN Pinus thunbergii 63 RS Eurya emarginata 76 WAL Lycoris sprengeri Soc
G Albizia julibrissin 62 FFFEAR Mallotus japonicus 67 ZIXSAT Phyllostachys mannii Cop3
WA Ulmus parvifolia 53 WML Clerodendrum trichotomum 47 MK E A Arisaema heterophyllum ~ Cop2
2 HK Euonymus maackii 44 r St Euonymus japonicus 15 EI B Oxalis corniculata Copl
A Eurya emarginata 39 AT Elaeagnus pungens 12 B Cyperus sp. Sp
WA Pittosporum tobira 19 BT Glochidion puberum 11 1% Miscanthus sp. Sp
A5 B Euonymus japonicus 15 ENFTE Sageretia thea 5 BGEBHZ Crepidiastrum lanceolatum — Sol

x2 HNEEBLSHMFEYRAMESHXER
Table 2 Statistic of seed plants in families form distribution
types of Waimalangshan Island

S e F%(y Pﬂf&?

Code  Distribution type number (%)

1 JLi I 12 —
Widespread
2 i 10
Pantropic
2-1 G K A A 1 4.76
FM
Tropical Asia—Australasia &
Tropical America
22 4 WA ! 476
W
Tropical Asia—Tropical Africa—
Tropical America
25 LARGEECH ERZ 2 9.52
Pantropic especially South Hem-
isphere
30 R W) Rl 1 4.76
Bl
East Asia ( Tropical & Subtropical) &
Tropical South America disjuncted
8 LAy 3 14.29
North Temperate

8-4 LA FIRT LAY ] 743 A 2 9.52
North Temperate & South Tem-

perate disjuncted

14 R 1 4.76
East Asia

41t Total 33

47.62

100.00

({34 R | B
V. &Sk RE - HEM
7N AR TE I
(6) =R —E K
ZHEVR S 3 55, R A BEAE 30% ~ 50% Z 1],

FET AR @ Al P S M BEAE 1.7 m A2 4, B
ARBELER F | R AW S IR0 2R 3
BEUAZEEE S FEARHA, AR R )

32 FEEMYFAER R AR LN

SN A 33 B 518 55 MY, Ah
JERLL B R A A S0 B 32 BH(1h 96.97%) .46 &
(1590.20%) , 5 SFPELH 90.91% . SPRAEWA 5
Fi S BN 15.15%) .5 8 (4 9.80%) , o B AR ELY
9.09%, 4% My £L 3 A7 A M B R ( Hedyotis
strigulosa) JEAN BOL IS A9 T8

AL TR L S A 4 A T AR R B DA S A AR (o
58.18% ) i E BN, Hu I ZF A (5 20.00% ) 5 A
—E W B, M EEFAE Y & 7. 27%, Ba AR A WS
12.73% ,—4EA A0 i 1.82%,

TE 6 NEETT R TR LI 2248 K RS AR
TEASFETTRETS D o EZL e REAR LU R 1L BP 4G
Hil JE AL 26 T ( Euonymus japonicus ) . BT
( Glochidion puberum ) %5 A 32 5L ) HE AV Fh 5 B DL
BAAE S K e & (Arisaema heterophyllum) N 3, 43
Afi 4 I | 1 5 TN 5 ARG ) W) o 2 g S O A T 5k
LR, EHFEY L s 4G 258 | R (Gym-
nema sylvestre) A H WL, W 138 40 A A Be 1E L
LTI LT RS AT,

3.3 HhIER S

AP EL JER L B ) B A3 A 2 T ) o 5 A
FAL 4 AR5 1S AR 28 AL 33.3%
(R 4) ;JmAH Y B o A 2R A al &) 53 Sy 10 S2R2 4
SR G E 15 AN E ALY 66.7% , W%
By tEY)JE BRI — o A, AN ESJER LI A AR
53 (2-7 550) 15 AL, HREBEUN 71.4% , BiHIHE



3 1 ARG SE . HPELJAR LU By R R S AR 22 HE 275
*3 SEELSFHFEVREMERS S ERBX LR
Table 3  Area type of genera of seed plants in Waimalangshan Island and the comparision in nearly areas
ARl p Al FHLHES FHLHES FRAR RAWNT
SRIL G 1L ) M Dongfushan Dajinshan Zhoushan Zhoushan Zhejiang Zhejiang
% Waimalaneshs Nanji Island Island Island Archipelago  Archipelago Island Province
Arca 27027 N 30°05" ~ 30°41'~  29°32' N~ 29°32' N~ 27°05'~ 27°12'~
’ 30;40, N (R5L%, 30°15" N 30°42" N 31°04" E 31°04" E 30°51" N 31°31' N
2015) CRBLAE,  (BAIAE,  (REARAE, (B4R, (BRI, ORI,
2015) 2002) 2015) 1991) 1995) 1987)
Ptk JE 56.83 62.11 59.41 51.48 48.98 51.19 51.6 43
Tropical genus (%)
Al IR 40.91 37.89 39.81 41.39 51.02 48.81 47 52.8
Temperate genera (% )
PP A 1.39 1.64 1.49 1.24 0.96 1.05 1.10 0.81
Rate of Tropical genus/
Temperategenera
PR RAF ARAH} Rt G RAF RAF RAF RAF
Dominant families Poaceae Poaceae Compositae Rosaceae Poaceae Poaceae Poaceae Poaceae
Epa EaE G HEt Epa Epa EaEs HEt
Compositae ~ Compositae Rosaceae Compositae ~ Compositae ~ Compositae ~ Compositae ~ Compositae
REF PR} EBRF FF R SF GX: GX:
Euphorbiaceae  Cyperaceae Ranunculaceae = Moraceae Cyperaceae  Leguminosae Leguminosae Leguminosae
B 2B IFX F# RAFL ISK B PHELFL =5
Menispermaceae Leguminosae Moraceae Poaceae Leguminosae Labiatae Rubiaceae Orchidaceae
ISk KAk KA PR R R JBIEF JEIEF
Leguminosae Euphorbiaceae Euphorbiaceae Euphorbiaceae ~ Rosaceae Rosaceae Labiatae Labiatae
PERRL PERLFL HEF BEF JEIEF HEF = F} HAEF
Rubiaceae Rubiaceae Liliaceae  Ranunculaceae  Labiatae Liliaceae Orchidaceae Liliaceae
PRI — AL X HAEF PRI HAEF PERFL
Cyperaceae Primulaceae  Leguminosae Liliaceae Cyperaceae Liliaceae Rubiaceae

B A TR AR (8- 14 1) ARG 6 4, i
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Ykt £w , 2 A ARPLFHEE W i, Simpson $5 % K N
0.80, Shannon-Wiener Z #1445 % K 1.05, Pielou
SRR 0.96, REVETRE . 2240 ARRETR N R AL
% ,Margalef F & FEF8 50 H 1.57, 75 AKJZ Simpson
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PEFEHL Shannon-Wiener 2 FE 148 50 A Pielou $47)
FERHERZK,

ERESHMEY
Shrub’s diversity index

A B C D E F
BE% RS Community

F%—I 1 ﬁ*%gﬁﬁ%ﬁ d. Berger—Parker RHEEFREL
d,,,. Margalef & EFE4; D. Simpson ZEEMEFEEL; H,'
Wiener ZHEMEFEEL; J,. Pielou ¥5)BEFEHL; AL M —I M & 1Lh—

BARAERET ; B, MM —ER—HERE,; C. B —H A,

D. 228 R—IFNH I — BRI ; B Sk —EF R —
BEE; F X

Diversity index of tree’s layers

. Shannon—

Fig. 1

dominance index;

d. Berger—Parker
d,;,. Margalef richness index; D. Simpson diversity
index; H,’. Shannon—Wiener diversity index; J,. Pielou evenness
index; A. Ulmus parvifolia—Clerodendrum trichotomum—Lycoris
sprengeri Association; B. Pinus thunbergii—Eurya emarginata—
Cyperus sp. Association; C. Eurya emarginata—Cyperus sp.
Association; D. Euonymus maackii—Clerodendrum trichotomum—
Lycoris sprengeri Association; E. Albizia julibrissin—Mallotus

Japonicus—Cyperus sp. Association; F. Phyllostachys

mannii Association.

o
o o
A ,

ha
o
L

NARBZHIEIER

Tree’s diversity index
o

=
o
L

o

A I B I C I D I E I F
B IRS Community
El 2 FERZZHMEREE

Fig. 2 Diversity index of shrub’s layers

3.4.2 B %A AAE  Bray-Curtis 48 %0 WA [7] B
75 Z (B PIARARL PR B, S s R A v AR GE , |
AR BEE A 5 B BEE TR Z A IR E0A

x4 AREHEFAWFTARESEKE Bray-Curtis HHIAEIEE
Table 4  Similarity of tree’ s and shurb’ s layers

in different sample plots

TeAJEARBIE

Tree layer’ s similarity

HEAZMEME A 120 0.00 0.22 0.00 0.00
Shrub layer’ s

similarity 0.29 B 0.00 025 0.00 0.00

029  5.00 C 0.00 0.00 0.00

0.17  0.00  0.00 D 0.25  0.00

0.57 0.00 0.00 4.00 E 0.00

0.00 0.00 0.00 0.00 0.00 F

e A~F ACERRER I 1,2,

Note: A-F represent different communities as Fig. 1,2.

1.20, HARMIARBIA = KT 0.25, B B S5#E C
EI’J(%*F'*HU e iR ik 5.00, 7% D S5HEVE E AR
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@Uﬂ 0.57 , HARREVE RIARLTE AN &
3.5 5MIEE BEHE SHMEILR

HPELJAR LU B R IR 7 A S R i S

TLVAL AR R M R E v ZREPE LA (3R 5) |, LA
Shannon-wiener $§ 4 1 Simpson 8 £% & 4 ~7h 55 JEg 11
By BB AR AT A R4 L B AR, AR 26 B A e L
FHILTTRY 10 /> 5 HE P9 #E 7% (1% Shannon-wiener $
ORI Simpson 5 FC A K Wi PG A Uk AR AR B K Bl A 4
TALFAH TR L5 Y

4 ik

4.1 BREYMHEHE

S ES L ph T T ARER/IN  7E 0176 km® OS]
WAAT 63 FAE Yy, T i 5 v AR A b 2 BAT —
EFIFNE (MacArthur & Wilson, 1967 ; Bk E 21,2014,
PIESF 2008 ; A B AA S, 2011) , FEIEALET 5
S T I B 55 O BR A A A ORE B9 DTS 2SR
( Lomolino, 2000) , ZINTa] AR (A7 5 A A 2L AG e Bk 2R
BE b3 M s B T REIR AR BT Y 2 I LR R
@1 2 L REFD (BRAEEESE, 1995; L4855, 2008 ; Nott
et al,1995; Spencer et al,1996) , & [ HA B K%
{ﬁﬁgﬁﬁﬁﬁ\ﬁﬂgfﬁéiﬁ% B S g AE ( Hetero-
pappus arenarius ) , A2, J& A B K ( Rhaphiolepis
umbellata)%rfo {,\%‘ﬁi?%ﬂﬂﬁﬁﬁéifﬁ
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Table 5 Comparison of the diversity of plant communities to nearly islands

3 14V e N
O L Kl Helz LIRS, AP
SyE| . .. : Secondary forest of
ltem Waimalangshan Dajinshan Island Mount Putuo Zhoushan archipelago northwest of Zhejiang
. I o I A4 2 9 A £
Island (RBEFA,2010)  (BRBLSF,2013)  (RHRAS,2015) s 005
T 5 TR 0.175 0.229 12.5 — —
Island area (km?)
e A 2 400 2 600 6 000 3200 5 400
Community area (m”)
Shannon-wiener F§ %% AR 0.91 1.49 4.35 1.44 2.57
Shannon-wiener index Tree layer
AR 0.8 1.9 3.11 1.86 2.73
Shrub layer
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Simpsonindex Tree layer
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Shrub layer
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