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Vascular plant diversity of the Paracel Islands, China

Yi Tong" %, Shuguang Jian', Quan Chen"?, Yuling Li"?, Fuwu Xing"’

1 South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650

2 Graduate University of the Chinese Academy of Sciences, Beijing 100049

Abstract: The Paracel Islands (Xisha Islands) comprise a group of tropical islands that are located south of
mainland China and have a particular natural flora. Based on a literature search and our own investigations,
we present here a checklist of plants for 24 of the Paracel Islands. We also report an analysis of plant diver-
sity, its distribution and relationship with that of neighboring regions. A total of 396 vascular plants were re-
corded which belonged to 262 genera and 85 families. Of these, 220 were wild species and 176 were culti-
vated. As a whole, the islands do not possess a rich flora; however, there are major differences in plant diver-
sity among islands. The flora consists in large part of tropical elements, typical of tropical coral islands of
China. The flora is most closely connected to that of Hainan Island, and closely related to those of Taiwan of

China, Indochina, Malaysia, Indonesia and the Philippines.
Key words: Paracel Islands, plant diversity, flora, plant list, tropical island, coral island

By U5 5 KA LR, 2 BN B A
ARG, UG5 5 R AR 2 R T I
FAAEA W I 22 5, (R AFAE R AR R, XAl %7
AIRR, X5 B UGHI R, i 5E s oA (114
Fr, BRI I RO R A 3 ) A
L ED 2 AR DR S5 5 T RAT F 2

PUVDRE B b B R g DU KRR By 2, SR R
HER P UG . BRI AR ORI, BT FE
F 1 SR 8 Y TR S ) s St 7, DRI PG R ) B

ek H 3: 2012-11-22; #2232 HIYL: 2013-04-19
BRI - [ GO R TG VDR I R SR RS T A
" JWIEH Author for correspondence. E-mail: xinfw@scib.ac.cn

YRR B U R A, — BRI RS
PRE L ARE e M B2 T AR RS D I ) 2 — (R o e
251994; FHi%E 2011).

DS b, B R 5 P VR R B A A T
RS A : 19474F, SRR AE TR By 2R B,
IR BRI SRAAN AR K 1) 505, sk 748
FheE BRI (IR 200k, 1948, 1974), YIEEGE 7097
HE By AP 3 A 15 DL S ROR I, 197448, RAREE
STPGVPRE S R DE B A 5 R B B S . BT



53 3 £ & S S DINAE T eky/E 2R R 365

By 7T aR. SR RS BT R A
WFST, WOHE 30 4k A2 13 Fh (B 35 AR B Fh a7 RN
RATHPEI TP R SRR AT A, 1977), K4
PEYD R s R 165, FFPEgiHE T RYIX
. MR SRR A B B A
KER M FARZIAEOCR HUoR 55 )
A, TS VDR By IR A 5 R A B AR DR K
19874FEFI19904F, o LA fG IR A 7K . A1
By REBE1R2A B, OBCEAEERY291 (G5
FRER 2 M (et X, 1990; 5 545 v ST M
Bl BRI ES T/ NI A, 1996), 0
T SURI VSR Al A, KKANE T VB
Y SRR TR 19924F, T AR UAE(1993a, byxf Il
VORES AN S 8. RS W, B
JTA R RS BUGE TR A, R
3165 4E Y (B HEAR BT A 1045, 390 T 41
FRPGVDRE By BT 40 S AH; 20084F F120094F, 5K IR
XN KRB BAR . dbS . B YU
SRR A, AR B3 10 4l B R (L0 HE R R M)
1028 (KIRAE, 2011). RE WL, XA lE, Hg
By AR, AR N AN, HIh. fAlh. vEy
b0 I Sl I [/ I S 3 W R N 1 S U
YPIRDLHTE Py Sl 4. 28 T20129E5 H RIS H 26 )5
22U PTG VPR By B A A AE A 53 AT 1 S 05 S v b (F24
AN BB IDBEIT T B AN Sz i A, R AR A 4004
5, BRI 6,000 5K o G5 A AH I SCHR TEORE A A4
FRAS, 0T PRV RE B IR R R o ATk AT T Sk 5
TEH, SERCT PR B R Y Aok, FEO T T iMX
T DX R 1 e 5 403 H XA X R IR R

1 iR

VEVDHE B A2 oA T R g Kk R i A i
I RE MR S, A7 T AR, R
AKEEHE, 15°46'-17°08'N, 111°11'-112°54'E. 17K 5k
TE SRS AR R AR, SEE22A B, 74N
102 AN IS RIEIS 3, 3 [l M T AR 27,6047 km?; 4K
BRA 12,5 moh, HARE HIFE10 mLLR; T
Bk 4. RESAh 15 km*4h, AR
7£0.5 km? LA o PHVDRE S i b RE R B4, B
AT BRI Kl 2 A, T4 B0 34 IR
R DUSERTRARTE BRI VD BT AL, a5 5 RSl o
PUVDRE & M AR LR B2, & T Rty i 2 AME 0%,

RACFIVE B 22 RUERAT, WA, AR, il
F MR, AEIERT H i AR e A AN, H R K,
AR R AR DTS vE YR S R A R AR,
1977).
2 Ak

Y AN 2 SR FH A 5 B 2 TR 4 (R ) 25 A
SEETIE, W PRYDRE R A 24 D) 4 A R B
USFIPLIOR S . A 8. K8, falE. s,
T BRSO e R BoR. SN, HER
By MBS, A . AR, WG, Alh. vEy
L N7 Y T B | A I SN = e TN | 71| I S| N
FIVPYNHEAT T VR L, 0368 S5 Evb v BLAT
YRR R DL, FERIEA M DAr A, ik
AR s HE R o 3 Tk A G SR i ) B b A 4
XA F AT T Govk BAh 78 8T, H i vavb e
T 2 5 (3K

3 4R

30 FEDEBHEEMRINS XD

HRPEFRATH AR AT NS R, VI g GR D77
BTt VYD HE S S A M 396 PP (L FE Tl 4>
KA, A Z OSSR R G0k, SKJET
85FI262)%, iR T6M, B AEA Y2205 .
AR RISH AR B AR (L3RI B4R, B ARk
THIYA3 R 36E216 P (78 F1255 /387, Tk
BT o

F1 ECEDEEEYREMESIT
Table 1  Number of family, genus and species of vascular
plants on the Paracel Islands

TP TE R JRE Tk
Plant type Family (%) Genus (%) Species (%)

PFA A Wild plants
BRI Pteridophytes 3(3.53) 3(1.15) 4(1.01)
BTHEY) Gymnosperms 0 (0) 0(0) 0(0)
BeFHIY) Angiosperms 43 (50.59) 136 (51.91) 216 (54.55)
/it Subtotal 46 (54.12) 139(53.05) 220 (55.56)
FEHY) Cultivated plants
BRIHEY) Pteridophytes 0(0) 0(0) 0 (0)

BEPHEY) Gymnosperms 4 (4.71) 4(1.53) 5 (1.26)

i 7HIY) Angiosperms 4(4.71) 4(1.53) 5(1.26)

/Nt Subtotal 63 (74.12) 140 (53.44) 176 (44.44)
it Total 85 () 262 (-) 396 (-)
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Table 2 The areal-types of major wild plant families with more than five species on the Paracel Islands

4 JE % Tl SyATIX R
Family name No. of genera  No. of species Areal-types
ARAF} Poaceae 30 48 5534 Cosmopolitan
WETEAERL Papilionaceae 13 19 {554 Cosmopolitan
KAk} Euphorbiaceae 6 14 Z /3 A Pantropic
PRl Cyperaceae 4 13 %7341 Cosmopolitan
2Rl Malvaceae 5 12 Z Ml 434l Pantropic
PE AL Rubiaceae 7 10 5534 Cosmopolitan
JE{eFl Convolvulaceae 4 11 {754 Cosmopolitan
%%l Compositae 8 9 754 Cosmopolitan
Bl Amaranthaceae 5 7 54434 Cosmopolitan
MiF} Solanaceae 3 7 %7341 Cosmopolitan
MR Tiliaceae 3 5 A WP AEYPHFIFE LY BT Trop. Asia, Africa & C. to S. Amer. disjuncted
AR} Caesalpiniaceae 3 5 s W AEPHFI I LYW Trop. Asia, Africa & C. to S. Amer. disjuncted
vkl Verbenaceae 5 5 Aty JE PRI ST SE P [B]BT 20 A Trop. Asia & Trop. Amer. disjuncted
£ 7 Total 96 165 -
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Table 3 The genera areal-types of wild vascular plants on the Paracel Islands

SR A IX A JE %L
Areal-types No. of genera (%)
1 #5504 Cosmopolitan 10 ()
2 Z i34l Pantropic 82 (63.57)
2-1 Har el RyEAT R SE (S5 P EF) AT Trop. Asia, Austr. & C. to S. Amer. disjuncted 3(2.33)
2-2 HAFWE . AEFIEGSE AT Trop. Asia, Africa & C. to S. Amer. disjuncted 3(2.33)
3 s WM AN AT L I (8174241 Trop. Asia & Trop. Amer. disjuncted 10 (7.75)
4 [HF#; Old World Tropics 16 (12.40)
4-1 P JAEPNRIKEEM [RIBT Trop. Asia, Africa & Austr. 1(0.78)
5 o W & #er R Tropical. Asia & Trop. Austr. 7 (5.43)
6 PlF T ZE R AEM Trop. Asia to Trop. Africa 2 (1.55)
7 #AE M Trop. Asia 2(1.55)
8 Abifali 734 N. Temp. 1(0.78)
10-3 BRAEATEG RS (A7 I 7R 7 ) [E] T Eurasia & S. Africa disjuncted 1(0.78)
(17) BRI Frou=s. B B2 B, B JL AR G SS W Extratropical Trans-Pacific disjunction 1(0.78)

&1F Total

139 (100)
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Table 4 The species areal-types of wild vascular plants on the Paracel Islands

IIAIX A s
Areal-types No. of species (%)
1 54434 Cosmopolitan 8(-)
2 Z i34 Pantropic 58 (27.36)
2-1 B KEEINFI g SE P (S5 PG BRI Trop. Asia, Austr. & C. to S. Amer. disjuncted 6(2.83)
2-2 BHFEY . LA ETSEMIAIET Trop. Asia, Africa & C. to S. Amer. disjuncted 9 (4.25)
3 FAatr W AN Hs SE PRI KT /3 A Trop. Asia & Trop. Amer. disjuncted 15 (7.08)
4 [AHFG Old World Tropics 18 (8.49)
4-1 B, JEPHFIISEEI B BT Trop. Asia, Africa & Austr. 4(1.89)
S B =BT KM Trop. Asia & Trop. Austr. 14 (6.60)
6 P W ZR A Y Trop. Asia to Trop. Africa 15 (7.08)
6-1 1EFd . VH R B EDEE AT IEINE W 224 South and Southwest China to India and Tropical Africa disjuncted 4(1.89)
6-2 i W AR A8 5 38 I ] Wi 4245 Tropical Asia and East Africa or Madagascar disjuncted 1(0.47)
7 s Trop. Asia 25(11.79)
7-1 #sENE 2R Trop. India to S. China 8 (3.77)
7-2 RN 4EF Southeast Asia to S. China 5(2.36)
7-5 MR 4EF Vietnam to S. China 4(1.89)
7-6 LRV AR Malaysia to S. China 2(0.94)
7-7 dEHE 4 4ER Philippines to S. China 2 (0.94)
7-8 gy %R Indo-China to S. China 3(1.42)
7-17 EIPEFI4ERS India and S. China 1(0.47)
8 ki North Temperate 7 (3.30)
10-1 HorPgX . PGV (E P ) A 42 [A) 7534 Mediterranean, West Asia (or Central Asia) and East Asia disjuncted 1(0.47)
11 A Y310 Temp. Asia 2(0.94)
14-2 H[E-HAS> i Sino-Japan (SJ) 5(2.36)
15 ' [E4FF7 434 Endemic to China 3(1.42)
&7 Total 220 (100)
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Table 5 The species statistics of vascular plants on 24 islands of the Paracel Islands

54 T BAE AL B A B A R JE %L i b TRT R
Island name No.of No. of cultivated No.of wild No. of No. of No. of Area
species plants species endemic families genera (km?)
Species
KM H Woody Island 353 166 187 191 82 244 2.1
415 Rocky Island 80 27 53 0 33 64 0.08
% Lincoln Island 103 27 76 9 35 79 1.6
#4705 Passu Keah 5 1 4 0 4 4 0.4
W7 Triton Island 57 22 35 0 31 49 12
204 5% Drummond Island 41 6 35 1 26 38 0.21
&AL Duncan Island 105 34 71 4 42 83 0.28
J"4: % Guangjin Island 37 3 34 0 24 31 0.06
Fr2E5fE Antelope Reaf 13 3 10 0 12 12 -
4481 Money Island 99 36 63 4 43 77 0.36
H 3% % Robert Island 57 7 50 4 27 48 0.31
MBI Pattle Island 109 35 74 3 40 83 0.30
4% 5 Quanfu Island 1 1 0 0 1 1 0.02
5/ & Yagong Island 5 1 4 0 5 5 0.01
M5 Silver Islet 13 1 12 1 12 13 0.01
£l Stone Islet 2 0 2 0 2 2 0.002
PP Y West Sand 13 4 9 1 13 13 0.04
BIR L Tree Island 38 10 28 0 26 31 0.22
b North Island 19 3 16 0 16 17 0.40
H % Middle Island 9 0 9 1 8 8 0.13
M South Island 20 1 19 0 15 17 0.17
63 North Sand 5 0 5 0 5 5 0.02
Hb 3 Middle Sand 11 0 11 0 10 11 0.05
M3 South Sand 15 1 14 0 14 15 0.06
ViYL BES Paracel Islands 396 176 220 - 85 262 -
J1 52923, Historical records 333 134 199 — 79 221 -
B Newly added 63 42 21 - 6 40 -

"R FIR AR AE P VDT B Y A O BRI S U5 (A BT AR WS b I R ™ TR B KL R B http://baike.baidu.com/view/6652.htm

GREUH 1$2012-11-19).

" Endemic species refers to those only occurred in a certain island/islet but not in other islands of Paracel Islands. " Data of area come from

http://baike.baidu.com/view/6652.htm (accessed 2012-11-19);

(P0G, A 2 FErE A 2= . flhn, AR
KIS —— K N B KB, R, A
ZEMARK, 2050 4 353F . 103FF. ST, HFARIH
FIZE R RIFEAR K, 235 M 187H . T6Ff. 35Ff, k%
By ok, AR RRZ, R A3
A, R I RIS 215 2, R
YRR 2, oIV RE R SR ) R L1 89.14%,

FCRF AR v B AR R 85.00%; T I AR
NRUR By BRI A G 2 . R TA
FAH A D, SLAHYI PO A 24X B A Y P £
(K130%; F it i £ DT 2 T AR et ] I 4 /KM,
R T 28 D de ) C B A5 B O 4l 4%
1993a), KT N AIERMHBRZ, HYH
A AW B 0 B S5T R, bR % By R Rl
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16%(F: Je2%. Bl FLZE 6 BT 48 B U5 AN TE K FE )
RIWANGE 2.

TN By USSR, FEAYRD 2 RS I T R
BALIT R B e ey . 5 OR Byl e ey i, TR
LRI/ B UG AR AN R 2 o A By RN 4 gl
WA B IRBR DN, KA SR 11/4, #
AEI1/3, (Hi T RARK N By, AP FFRIL -0
2%, MESSREEAZ, T TRBAEE,; | &
By AR S /N, AR T AR S A, B AR )18
34Fpz 2 i [ A AR R VR, I B0 5 2R
w, BN A 140, AR

AL, By I5 [A) BRG] TR
X RAH HABE R AT U, R o A AL . 9 G I
IR e AR K% By BB, TR S A 1
REy, WAHVFZKME EERASAEY), BT
WRERVEHE N, R BREA YA M, i R
i (Scaevola hainanensis)~ JREFE(Vernonia patula)-
/N K BR (Euphorbia  heyneana) Y, £l % (Bidens
pilosa). YRR X% (Solanum merrillianum)~ <7
RIK I (Premna serratifolia) HYtAt(Ipomoea alba)-
WEA(L indica)s H-IKE(Najas graminea)ss . [
FeEdh, )74 5 BRI RS AR RS I A,
M B BRI () B B, A VF 2 R 8 Bl A
AR, WK A8 35 {6 §8 (Sida cordata) - *P) M 2
(Ipomoea polymorpha) it Bk U8 5 (Acalypha  in-
dica)« YR 1Rj(Herissantia crispa)~ 5 FHE(Sophora
tomentosa)~ %W K E(Mollugo verticillata)%s . 1H
3P0, PRV & SIS 2 e 2 N R
AN OO T A B AR 3, A 3 AR IR
() By U5 A ) A 2R 2 H W] 2 2 1 IR 45 TR AR B e A
0GR MR H o rp it By, 304ERTREAI RIS
Fisb, BLCIRSTIMZ 2, IR PV B By Ak
ol S
43 5 XEYZ HEEKR

VUYL HE By T e Bl s TR BC M, B b ek A HE
Yy, AR EARE KRB st NS . B0
ARG T AL RISk, DR 5 A Hi DX e sl ot 5 it
S DX R R T B VI(R6), iR Bt
AL FE 200596.82% 0 AL WL Hhais i 5 1)
AR . BB WA (Guettarda speciosa)
[ 55 {E(Pisonia grandis) WHEAERR, 5
(Sesuvium portulacastrum) WFFERW. WM. 7K

6 TR LEYMX RS MIEeNE RS XAHE RS
Table 6 The similarity indices of flora among the Paracel
Islands and its six adjacent countries/or regions

AT 5 s X AR FE 4L
Adjacent countries or regions Similarity index (%)
J& Genera Ff Species

77 %% Hainan Island 98.56 96.82
1752 Indochina 96.40 88.64

ISR Pil; Malaysia 95.68 85.45
ENJEJEVETE Indonesia 93.52 84.09
JEHL5E Philippines 94.24 80.91

HE 59 Taiwan, China 92.09 79.09

et AL A AR (Cordia subcordata). K& #:4
(Ipomoea violacea) % #i /& P #5244 1R B O 48
AF, 1993a), JURH R ZE RIRK, WAL mAT
ARy EEEFEAE R RN RER . Koo
ARG R AR D, TR VYR B 2R TR P g
HERD B WA, W TR LR o DUV R B )
X A&, AR R LG AR ke
(Caesalpinia minax)~ PGP A A A4 LF6 R
AT 3 Al B P Iy, I LS A HD A AR R T [
AT ) WA AR R A L IR R
WM. WJIE . EILE ., R K. 485
(Calophyllum  inophyllum) « i 1~ (Terminalia
boivinii)« KAt FHGFH . ¥ H HE (Thespesia
populnea)~ 2 ZERR% . AT (Lepturus repens)-
B R AR A VU YDA I AR w5 O R T L
M. HAT Lo R AT B S A D BOR2R, dnsy
W W5 (Myoporum  bontioides) FEREHH+ 5 Fd AR
HEAWT LRV EIREJE VO AR . XA
KW, PRI RS R BRI,
IR JE PP A SE A R X R I R R AR A B, FiR)
FH AL Fi 4055 1 b 88.64% + 85.45% + 84.09% Al
80.91%.

EVEAL T AR ZRALES, JLrg A Y By S
AR IR 2205 B 5 A DX HA A AL X R 2 gk, Tl
IR APESRE0L79.09%, Waifgh . HEM . e
AR W AR B, KSeles AN,
B H A, ZU)E e, UL . i REE L U
(Clerodendrum inerme) « & 5¢ ¥ (Pandanus tecto-
rius)~ 5 A (Trianthema portulacastrum) V54
Ly Ji W(Portulaca psammotropha) 555, #5 P HLifE
BRI A Forpyb AR S b SERE R AR . FRE
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B V5 P 8 S H AT BRIy I ) 0 1A L L )
A, W EAERESGLER TR ER . SR AR
Wiy, HERn AWES R TP SA S R
By BRI BV (EAF TR — LR i 7
BT Wit rE AR A RN M. 2R
Mywh R WL R RO AR, B R Ak
P A ALY A .
44 TPHEDEYVHMLRESDISEYHS HLR

2 [y 2 SCER BT RN (K 3k, 1974, [T REHY)
BIF BT VG V0 B S AR AN, 1977, Bh 3C, 1990;
A EAE, 1993b; AR EUAIR1EE, 1996; KR,
2011), AU 3G 0 PG L0 B 20 s P 634 (WL I 3% D),
Horp B A2 10 B i B SRR R, S
BOKJE (Sauropus) 25414 g (L rH B AE R A N R R
J&(Micrococca)*5$19)&), &7 i(Annona squamosa)
63, WAl M LRSS M A £, F420, K
3 ¥ WK (Corchorus olitorius) N > F: (Manilkara
zapota)~ HELR(Synsepalum dulcificum). HH,
T QURR FEIMIZULS (Wedelia trilobata)~ ¥
R T £ (Tradescantia spathacea){t % BUH NK
WA EARREE, HKHARE. EMBsE 2
REEWAER, RIBIRR, 7R A8 RKE.
B ) e &R M S HEE KES N, N
G R AR 21 R, BRAGTER I
ANHETEAERS VDA Ty Do A By SO 3 By AAE,
oA BT A (R 20 sk MR 0 UL T K % B, g
T EAESR K (Sauropus bacciformis) WERE. 8515
1 (Richardia scabra). M BHFCHHE. FEH
. /N BOK (Micrococca mercurialis) 55, M 4=
(Lumnitzera racemosa) ¥ & I T B ML &, P nf =
(Ipomoea polymorpha){ K I T & 4R 5, & Kk
(Euphorbia prostrata){¥ I8 T 5y o

Wrad g EERI TR, B B s518
(I3 P TH VDB BT Al KA . — eI A3 AT )
Bk PR KRR HER Kk
EREARA MR 2, W RbAA A e
5 (Hedyotis diffusa)~ AL H-5(H. biflora) JEf
16+ EALE (Spermacoce pusilla). 3K i (Paederia
Joetida)~ 55 F{ T5 OB LA, KRR E K
B ERIR, L BRI ANRRSE6RM

LGRS, POVD I & 25 S5 5 A B AR 8T 43 A
WRARZ o IR M AR IKSElE. KA

BR¥- 5 (Phyllanthus niruri)~ 5375 %, {HLE DL
PRABLIAI B o AR S0 AL BRI T % B AR B,
ARy ot sy EIE L BRI T E
S RGP BRiR R, JER . M. T
Wl E Y INEAE o An, HEEA D AKoele L
BT TR By ARy, A O A R DA
By BRIUE T4 i PUVD YRR R i A7 oAt K
By A BT R By, AR A RIAE 2R B
BANG PRy EE . R, TR, &
By HORE . . WA, Bk, Jbi. P
By F B A, ST ATIE R RYR T .
FUAb G R R HTRR TR YA L HEECORRR, AR
[F B AR TEV #ALr(Boerhavia erecta)~ 515
W 5 (Fimbristylis  sieboldii) « 3% %% (Malvastrum
coromandelianum)~ 7 f-(Vernonia cinerea) FEU¢
8. e, BRI BVLF(Senna occidentalis)~
L0 (Ipomoea obscura) G V5 [ )@ H.(Chloris
formosana)~ VU4 JE % (Brachiaria subquadripara)
S AVE R AR LG Py Sl W 2192 . DART HAd 4k
TR E AR Z R ., X R H AL S5 A 5
i, Wyt WG KB AERR (Sida my-
sorensis) ~ £ B ¥ {6 ¥& (S cordata) v M R TH
(Herissantia crispa)~ ALK (Indigofera colutea).
it BRYB L (Cyperus compressus)~ B S1A« VFR
LR RS R, AKX BRI T 191
R PGV I 3 A PR A
45 MVEDEYZHENSETK

HAFE R, EARKRE S, B mARZE
VSN gy S ARAR BT R 4270, (H AT 620 i
HE R IR I FHGH, H—rI a5y
ERFTAR, ALEHEYARNEHTFTA SR
W KGR O, AR U KR 7 X
RS, (T, A EUHE R LG
AEX AR, — S IX IR REE R AN A 20 =,
T N RGN, J AR B IR, sl AR5
B INAZ, SR A I — LB Rp 2 ) 9 2 i i 2K
g, U R SO [ 1947 4R 5K A (TR 2RIk, 1974)
IR T ARG, A R . HAb A G
AR AT K I B A HE ) Ak AT 36 G 22 (Eulophia
graminea)~ TiMEHE . SO TRR(Trema orientalis)-
R JEARNE (Indigofera nummulariifolia) TUH A (I
linnaei)~ WEEARIE hirsuta) K3 BK(Triumfetta
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rhomboidea)~ R AR FRK(T. grandidens) {#/HEY
(Cardiospermum halicacabum) « #§ 1% - (Cerbera
manghas)~ YEHIRIEFE(Solanum merrillianum)~ If
P4 B 5. (Mucuna hainanensis) "1 2 5% (Caesalpinia
crista)~ =¥ G (Cajanus scarabaeoides) #if %
(Chloris barbata)~ L17¥(Hyptis suaveolens)~ 3t
(Hewittia malabarica)~ ¥ PR 5.(Crotalaria pallida)~
+ T H(Evolvulus alsinoides)~ #1181 (Abrus preca-
torius)~ /N (Jacquemontia paniculata)~ /N7 L
(Dentella repens)~ /N Kuk(Euphorbia heyneana)-
WYY EL(E. hypericifolia)~ FAW Bk (Psilotum nudum)-
KI5 ik (Nephrolepis biserrata) 3%k, iXLEHEY)
Bl iR, W g, Wl RS, HaR N
AL PNREARBUEA . W] Wb B 2 B A
AAER R R R D, BREEYOR A, — HAIR,
e 2 Rtk Wi AR JKSede. WA
Lk EHHEEIRR . EERR A . P B0 T
Wik, B AERS . LT A AT E A A 2> W
TEVE VD HE & AR K R AF AR N 81k [ 5K A pR 3
MY, LR, DB B AR X

5 ZHig

T Ik S b % 55 A DG SCR ERH A B, DL RO
UYL BE SR 2 FEPEREAT 0 BT b9, 13 HI DL R 45
1w

() PEVPRE R MR R BT =, PrifE 244
Sy U5 (s v Y AT 4 M 396F, SR JE 1851262
J&, A T6FN, B EAEYI220F0 . B A B A
Vi3RI jEarh, B4y FHEY43F36/E 2165, T
B AR ) o

QI%BE B IX R A W e R, E
PP Ry, e B A I B R X AR ) SR
R EEARER, TR E BRI R 2
FEE X

QG)AHE X B AR M T =, WA S
PIIRREAT A, T) BNt e = A5 RR 7 A P N 6 0 B BL A5
BRI TR, MK R, 40 o kit
%, MY IR DRSS R MBEE, 12 LA
AR 2R R ) T 4L 5 1 o

(D PELPHE R & S5 k) 2 FEvE R RO 2=
Fto UG A Y 2 FEE TR S RO R AR
IEAHRR R, A NS E K. XN

U R, JEARA) 2 BRI B T A3 K B U
PR, MBRALE AR RG22 (A AL BT, HEY)
oA REAHEL .

(S)AHU DX AWK 3 55 ) L o b % J U AR X
RURR) 2, FErE By A DX R IR B o4 3 Y,
HEREGE. g SR, B M
FEH X R RR A BN

gt AP B R RLAFR EFEAEM
WA X IAVEF AT 5 F AR B,

S 3k

Department of Ocean of Hainan Province (&[4 ¥#FiE/T),
The Head Office of Comprehensive Investigation of Marine
Island Resources in Hainan Province (¥ i &5 5 B 5 &
AT NH TN E) (1996) The Research Report of
Comprehensive Investigation of Marine Island Resources in
Hainan Province (I8 744 W 5 UIREEA R AR ).
China Ocean Press, Beijing. (in Chinese)

Paracel Islands Plant Expedition of Guangdong Institute of
Botany ()" ZR AW T U Vb RE S HE YR A BN (1977)
Plants and Vegetation on Xisha Islands of China (BH /47>
R BRI FIHE#Y). Science Press, Beijing. (in Chinese)

Wang R (i), Tang WH (& i), Song YM (K E#), Zhou
SC (J&43th) (2011) Analysis on quality status and charac-
teristics of soil environment in Xisha Islands. Journal of
Anhui  Agricultural Sciences (% Bl & M Bl %), 39,
5837-5840. (in Chinese with English abstract)

Wu DL ((£4#46), Xing FW (A& L), Ye HG (" 4E4%), Li ZX
(FHER), Chen BH (B54WHE) (1996) Study on the sper-
matophytic flora of South China Sea islands. Journal of

1-22. (in Chinese with English abstract)
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Beijing. (in Chinese)
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