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Abstract: The Xisha Islands are a group of tropical coral islands in the northwest of the South China Sea. In these
islands, the natural environment is unique and harsh, the biodiversity is low, and the ecosystem is extremely
fragile. Threat from pernicious plants is one of the important factors for vegetation degradation in the Xisha Islands. It is
necessary to investigate the pernicious plant species and their distribution, and the extent of harm in the Xisha
Islands. In this research, field investigation on the 24 islands with vegetation in the Xisha Islands was conducted, and
the species composition, distribution, growth characteristics and hazard degree of pernicious plants were comprehensively
investigated and analyzed in combination with relevant literature and evaluation system. The results were as follows: (1)
There were 26 species of pernicious plants belonging to 20 genera and 10 families in the Xisha Islands, of which the
number of plant species belonging to four families of Asteraceae, Fabaceae, Verbenaceae and Lauraceae, accounted for
53.8% of the total number species of pernicious plants. (2) According to their growth, distribution, and hazard degree,
pernicious plants could be classified into three hazard levels. The Level 1 of pernicious plants included Cassytha
filiformis, Chromolaena odorata, Wollastonia biflora, Leucaena leucocephala, Bidens pilosa and Tridax procumbens,
mainly distributed in Yongxing Dao, Dong Dao, Chenhang Dao, and Shanhu Dao. (3) The severity of pernicious plants
was closely related to the total number of plant species and area of the island. The life form of pernicious plants in the
Xisha Islands was mainly terrestrial herbs, accounting for 57.7%. The pernicious plants mainly came from the Americas,
with a similar proportion of natural spread, unintentional introduction, intentional introduction sources. Based on the
above results, it is suggested to conduct long-term monitoring of pernicious plants in the Xisha Islands, and formulate
scientific prevention and control strategies for pernicious plants that have caused serious harm, including strengthening
inspection and quarantine, physical removal, chemical control, alternative control, and publicity and education,
etc. The research results provide important basic data, scientific and technological support for the protection, health and
sustainable development of the vegetation and ecosystems in the Xisha Islands.

Key words: pernicious plants, invasive plants, the Xisha Islands, tropical coral islands, control strategy,
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Table 1  Checklist of pernicious plants in the Xisha Islands
i 7 (2L R - At
B4 i L i ABUEIE RN s
Family Species nema Life habit Invasion Hazar Distributed islands
locality route level
Eape RHLE s A il 2f BEA LTI 1 KB BB HRE &
Asteraceae Chromolaena odorata Mexico Terrestrial herb Unintentional B RS WS MES A
introduction 5 K5
Yongxing Dao, Chenhang Dao,
Ganquan Dao, Guangjin Dao,
Jinyin Dao, Jinqing Dao, Shanhu
Dao, Shi Dao, Dong Dao
LB EE At LM fili R FEA TEGIA 1 B KR PV R
Bidens pilosa Tropical America  Terrestrial herb Unintentional Zhaoshu Dao, Yongxing Dao, Xi
introduction Shazhou, Dong Dao
AEAE WA el i £ B A AR HL 1 K% B BRI B R A |
Wollastonia biflora Tropical Asia Terrestrial herb Natural spread B A5 VEYM K Y,
e B P
Yongxing Dao, Chenhang Dao,
Jinqing Dao, Shanhu Dao, Shi
Dao, Xi Shazhou, Dong Dao, Nan
Shazhou, Bei Dao, Nan Dao,
Zhong Dao
P At LM fili £ FEA TREBIA 1 B TR RS R
Tridax procumbens Tropical America  Terrestrial herb Unintentional SRR T W gk 2%
introduction By ORI R
Zhangjian Dao, Chenhang Dao,
Dong Dao, Guangjin Dao, Jinyin
Dao, Jinqing Dao, Shanhu Dao,
Yongxing Dao, Zhaoshu Dao
S B fili 2R FEA FAR Y HL 2 Ky IR
Praxelis clematidea South America Terrestrial herb Natural spread Yongxing Dao, Dong Dao
g S I LA Pl e fili £ A AESIA 2 THB EME RS SRS,
Sphagneticola trilobata Tropical America  Terrestrial herb Intentional W K% AR
introduction Zhongjian Dao, Chenhang Dao,
Dong Dao, Jinyin Dao, Shanhu
Dao, Yongxing Dao, Zhaoshu Dao
TR AR el S FrAR AHEIIA 1 PR RS RS RS
Fabaceae Leucaena leucocephala Tropical America Arbor Intentional W A5 K%
introduction Zhongjian Dao, Chenhang Dao,
Dong Dao, Jinyin Dao, Shanhu
Dao, Shi Dao, Yongxing Dao
B o R i SE N A TEGIA 3 KISy W
Mimosa diplotricha Tropical America Subshrub Unintentional Yongxing Dao, Jinyin Dao
introduction
TG A At M AR THEBIA 3 TS
M. bimucronata Tropical America Shrub Unintentional Zhongjian Dao
introduction
g2 LM A AEGIA 3 B KR A8 R
M. pudica Tropical America Subshrub Intentional Zhaoshu Dao, Yongxing Dao, Shi
introduction Dao, Jinyin Dao
BILH Al M EAR JTHEFIA 3 AR RS AR SRS,
Senna occidentalis Tropical America Shrub Unintentional R
introduction Yongxing Dao, Chenhang Dao,
Dong Dao, Jinyin Dao,
Shanhu Dao
R BT ety i £ B A EREGIA 3 W
Amaranthaceae  Amaranthus spinosus Tropical America  Terrestrial herb Unintentional Jinging Dao
introduction
BT (i) LM fili R FEA AESIA 3 TEE KR SRS
A. retroflexus Tropical America  Terrestrial herb Intentional Zhongjian Dao, Yongxing Dao,
introduction Jinyin Dao
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Family Species nema Life habit fvasion azar Distributed islands
locality route level
A4 et i BA LAY 1 3 AR RS R S TR B
Achyranthes aspera Tropical Asia Terrestrial herb Natural spread N I N E
By K4
Zhongjian Dao, Chenhang Dao,
Dong Dao, Ganquan Dao,
Guangjin Dao, Jinyin Dao, Jinqing
Dao, Shanhu Dao, Yongxing Dao
PNIEE BEJFR KAk WHEA THEFIA 3 KB RS AR RS,
Euphorbiaceae Ricinus communis East Africa Subshrub Unintentional SN EIE
introduction Yongxing Dao, Chenhang Dao,
Dong Dao, Ganquan Dao, Jinyin
Dao, Jinqing Dao, Shanhu Dao
W Pt e fili A A FAR Y HL 3 o B RS AR TR
Euphorbia hirta Tropical America  Terrestrial herb Natural spread AN AEE O
By PEV U KR BGR
Zhongjian Dao, Chenhang Dao,
Dong  Dao, Ganquan Dao,
Guangjin Dao, Jinyin Dao, Jinqing
Dao, Shanhu Dao, Xi Shazhou,
Yongxing Dao, Zhaoshu Dao
PRI g S fili A A AR HL 3 A By CBRAL B R T
E. cyathophora Mid-South America Terrestrial herb Natural spread SR
Yongxing Dao, Chenhang Dao,
Dong Dao, Guangjin Dao, Jinyin
Dao, Shanhu Dao
RAF PEREH At LM il 2f B A AR HL 2 (LRI NI CAT
Poaceae Cenchrus echinatus Tropical America  Terrestrial herb Natural spread Xi Shazhou, Dong Dao,
Yongxing Dao
LB el il 2f FEA TEGIA 3 587N SN U
Melinis repens South Africa Terrestrial herb Unintentional Zhaoshu Dao, Yongxing Dao,
introduction Xi Shazhou
JATHERE HEKFE KAk fili R FEA ARSI 3 AR I
Apocynaceae Catharanthus roseus East Africa Terrestrial herb Intentional Yongxing Dao, Shanhu Dao
cv. Albus introduction
KELE AAE fili R FEA AESIA 3 AR B BRSO
C. roseus East Africa Terrestrial herb Intentional 5 A8 KSR AR
introduction Zhongjian Dao, Chenhang Dao,
Jinyin Dao, Jinqing Dao, Shi Dao,
Yongxing Dao, Zhaoshu Dao,
Shanhu Dao
Lh B Lh 2P} (T EAE) Al M EAR HETIA 2 RE BHMS HRS SRS,
Verbenaceae Lantana camara Tropical America Shrub Intentional TS M AN K%
introduction Dong Dao, Chenhang Dao,
Ganquan Dao, Jinyin Dao,
Jinging Dao, Shanhu Dao,
Shi Dao, Yongxing Dao
1 b 4 el T EAR AR HL 3 B By BRI AR TR
Stachytarpheta jamaicensis Tropical America Subshrub Natural spread S E PV A%
B
Zhaoshu Dao, Chenhang Dao,
Dong Dao, Ganquan Dao, Jinyin
Dao, Jinqing Dao, Xi Shazhou,
Yongxing Dao, Shanhu Dao
(LS U JEBR R T S YN JHEA TEGIA 2 AP By RS AR B W
Passifloraceae Passiflora foetida Tropical America Vine Unintentional B M A
introduction Yongxing Dao, Chenhang Dao,

Jinyin Dao, Jinqing Dao, Shanhu
Dao, Shi Dao
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FH s s T ARIERE - BESRgyt
Family Species lnglfla Life habit fvasion azan Distributed islands
ocality route level
PN A% oty e EA HELIA 2 A BRALE R A5,
Cactaceae Opuntia dillenii Tropical America Shrub Intentional b
introduction Yongxing Dao, Chenhang Dao,
Jinyin Dao, Shi Dao, Bei Dao
X ToAR el JHEA H AP 1R 1 A BRALE R R
Lauraceae Cassytha filiformis Tropical Asia Vine Natural spread IR I Nl I
By A5 PEVb
Yongxing Dao, Chenhang Dao,
Dong Dao, Ganquan Dao,
Guangjin Dao, Jinyin Dao,
Jinqing Dao, Shanhu Dao,
Shi Dao, Xi Shazhou
V¢ AR B TR AR AR B £ R 56 https://wwww.plantplus.cn/ias/ ) , 345 45 15 V0T 47 9% L4 f 8 10 9205
T

Note: Classification of pernicious plants based on the “China Invasive Species Information System” (https://www.plantplus.cn/ias/) and
combine with the actual situation of pernicious plant hazards in the Xisha Islands.

244153 Level 2 of hazard (2)

148f&% Level 1 of hazard (4)

i

145 f5% Level 1 of hazard (1)

.‘\‘ 2% & Level 2 of hazard (2)

345 /53 Level 3 of hazard (1)

2%% &% Level 2 of hazard (1)
s S

345 f5 3 Level 3 of hazard (2)

14513 Level 1 of hazard (1)

P §
345 f5 ¥ Level 3 of hazard (1) .;a
4

248 5% Level 2 of hazard (1) "o

" 3%f&% Level 3 of hazard (4)

345 f5 3 Level 3 of hazard (3)

345 f5 ¥ Level 3 of hazard (3)

® %P} Asteraceae (6) @ HF} Fabaceae (5) @ Hif} Amaranthaceae (3) KR} Euphorbiaceae (3)
© JerBkR} Apocynaceae (2)® Lh#iFIF} Verbenaceae (2) @ Hifth Others (3)

ARAFL Poaceae (2)

B1 ALHEREEEYNMALEMEESER

Fig. 1 Family proportion and hazard level of pernicious plants in the Xisha Islands

AW, fEEITHN 1 FSeENRY, £ W
FOXT VG V0B B 0 IR A AL B A2 38 R G AR Tk 2
MRS DR A T R KW, B B Rk
Wh, K288 8xR, 1 HeENHYAE 6 F, 4
A ERYIA 23.1% , K245 (6 F) KB (6

Bl ERATE (5 Ff) B (5 Bl EIIE (4 Fh)
(1 i 5 17 B e D P
2.4 HFEEMHNEERER

AT A K B, PV A I A A A
HHTT BRI TR A
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A. TCIRE; B. ZE{EIFIEY; C. WHLEE; D. JRBRAL,
A. Cassytha filiformis; B. Wollastonia biflora; C. Chromolaena odorata; D. Passiflora foetida.

B2 AFEEYXED

HRREERNEEIR

Fig. 2 Current hazard situation caused by pernicious plants to the native vegetation in the Xisha Islands
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x2 BEVHSERISEEEVHMELSIT

Table 2 Statistics of pernicious plants in various islands of the Xisha Islands

9 fe EST ) o f
. A WAk A f%ﬁﬁﬁf@ miskiiR et
Islands pernicious plant Number of Total numbe.r of Pruportl'un of area Hazard aera of
apecies Level 1 hazard plant species pernicious (kn’) Level lzhazard
plant species plants (%) (m?*)
K% Yongxing Dao 24 6 206 11.65 2.10 10 600
4419 Jinyin Dao 18 4 97 18.56 0.36 2 200
BRI S Chenhang Dao 16 5 105 15.24 0.28 1 850
I8 & Shanhu Dao 16 5 99 16.16 0.30 2 000
4% Dong Dao 16 6 141 11.35 1.60 11 000
I Jinging Dao 12 4 83 14.46 0.21 1 850
41 % Shi Dao 9 4 52 17.31 0.08 330
B & Zhaoshu Dao 8 2 84 9.52 0.22 600
"FEE R Zhongjian Dao 8 2 63 12.70 1.20 120
H 3% &% Ganquan Dao 7 2 64 10.94 0.31 2 500
PGV Xi Shazhou 7 3 31 22.58 0.04 1 400
I 4 1% Guangjin Dao 6 3 37 16.22 0.06 250
1t Bei Dao 2 1 19 10.53 0.40 —
P % Nan Dao 1 1 20 5.00 0.17 —
R ¥P Y Nan Shazhou 1 1 15 6.67 0.06 —
155 Zhong Dao 1 1 9 11.11 0.13 —
BRI Yin Yu 0 0 30 0 0.01 0
£ Lingyang Jiao 0 0 19 0 0.01 0
/% &% Yagong Dao 0 0 11 0 0.01 0
th ¥ Y Zhong Shazhou 0 0 11 0 0.05 —
FA 5 Panshi Yu 0 0 5 0 0.40 —
LV Bei ShaZhou 0 0 5 0 0.02 —
A5 Shi Yu 0 0 2 0 0.002 —
4% % Quanfu Dao 0 0 0 0 0.02 0

e A B UG R RESCAFRE A “F RS FE LM (www.nansha.org.cn) 7

Note: Corresponding English name of the island is quoted from the website “the Nansha Islands Online (www.nansha. org.cn)”.

K, IERIIY B, EAAE Y — M BT AR U
SEILAT RS Bl H50 RAF AR I SRR AE 3K LB R AR
g B RS, Wik, 7EvE iR A
ERY P Bl A AR e T
2.6 BEEYMESHMNERESHT

X PGB 5 A A W ) DR M AT o A, 4
RE 4) B, JEF=F MR A 19 F b B4
1) 73.1% , 3 B AP 4 Fh WA 3 Fb, 40 90 5
15.4%F0 11.5% , J5 7= T 35 U B9 A 35 F8 4 Fh 25 i
2, R A CER 4y, 3 AT RE S T R ) Hh B
Rl 42 2 i A ) 2 REME RN 2 RE B SR S K

BEMYMAREZL A AN E, &1t
A 18 Fp, H TEBIAMEBIIAGFEHMY
S 10 FlFR 8 i, 2351 o S 38.5% Fi1 30.8%
HARY R 5 ErAE/Y LA 8 Ff, 5B Em
30.8% ., HULAT WL, AITA BILXEM TS E2S
HBVGV RS A ERYY 8O0 R 2R,

3 it

3 ALERAEEEVNSHES
EZSORiIDNGORN eI S R e =R 7RI P S
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Fig. 3 Correlation analysis between the hazard area of pernicious plants and influencing factors
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6 Jy B JFL b PR X T A AR ) 1) 5 ) DA AR B

)4 PR B (R SESE 2006) , Pt A
WFFE X P VDR B 3223 5 05 1 A 35 A ) 43 A 1 0 2
7T 5Hr .
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ERY L3k 24 Fp, Hoh 1 RAEERY 6 Fh, 2545
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FEW America (19)

WM Asia (3)

JEW Africa (4)

H#R$ 8 Natural spread (8)

Je#E 5]\ Unintentional introduction (10)

A 75|\ Intentional introduction (8)

4 AVEREETEYHNESHAMNRER

Fig. 4 Origin and invasion route of pernicious plants in the Xisha Islands
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