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Abstract: The plant species in eight coastal parks in Xiamen island were investigated by the sample line method and a
total of 288 species of plants in eight coastal parks on Xiamen island were obtained, among which 127 were introduced
plants, accounting for 44.10% of the total. 80 species of exotic garden plants with invasive potential were obtained. The
risk assessment system of invasive ornamental introduced plants in Xiamen island coastal parks was constructed by the
literature collation method and expert consultation, and the evaluation index weights were determined by the hierarchi-
cal analysis method. The evaluation system includes one target level, five primary indicators and twenty secondary in-
dicators. 80 exotic landscape plants with invasive potential were substituted into the risk assessment system of intro-
duced landscape plants in Xiamen island Coastal Park to obtain the corresponding scores. 13 species with scores be-
tween 38.00 and 58.85 were considered high-risk plants. 18 species with scores between 23.00 and 38.00 were me-
dium-risk plants. Nine species with scores between 9.30 and 23.00 were low-risk plants. Four high-risk plants that are
not listed in the Chinese Invasive Alien Plant Register should be detected early and controlled with effective manage-
ment measures. Medium-risk plants should be phased out and replaced with native plants, and low-risk plants should be
monitored and managed. Most of the ornamental introduced plants in the eight coastal parks in Xiamen island are
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low-risk plants. Among them, Wutong Lighthouse Park, Bay Park and Niu Tou Mountain Park are among the top three
in the number of applied introduced plant species, and it is recommended that no more ornamental introduced plants be
introduced in the future. Music Square had the least number of introduced plants, and it is recommended to introduce
low-risk plants to increase the vegetation diversity of the park. This study sorts out the introduced plant speciesin Xia-
men island coastal parks and proposes relevant control suggestions for introduced plants, protects the ecological security
of Xiamen island coastal parks, further enriches the invasion risk evaluation studies in small-scale areas and provides a

reference for the introduction of introduced plants in coastal parks in other areas.
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Tab. 1 Variousindicators and their scores of the risk assessment system for invasive ornamental introduced
plantsin Xiamen island coastal parks
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Tab. 1 Variousindicators and their scores of the risk assessment system for invasive ornamental introduced
plantsin Xiamen island coastal parks (continued)
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Note: The scores of the scoring criteria in the system are the distribution of the scores of the secondary indicators, and the total score

ranges from 9.30 to 58.85.
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Tab. 2 Test results of invasive risk assessment system for 30 kinds of ornamental introduced plants
5 i INCE 1 oy | B i UNCE 1 343
No. Species Intrusion level Score | No. Species Intrusion level  Score
1 B2} Lantana camara 1 56.70| 16 KIHH Euphorbia hirta 3 31.35
2 {RIEH Parthenium hysterophorus 1 55.90( 17 W Amaranthus tricolor 3 25.85
3 /NEE Erigeron canadensis 1 52.20( 18 HRME Melilotus officinalis 4 23.10
4 WA Bidens pilosa 1 5120 19 TVHFE Passiflora caerulea HEFWER 22,60
5  EEEEY Cenchrus echinatus 1 49.40( 20 SRR Agave sisalana ARWEFR 2190
6  —%F3% Erigeron annuus 1 4760\ 21 JufL#E Pyrostegia venusta ARWEFR 2150
7 P14 Tridax procumbens 2 4840\ 22 WF4E Bougainvillea spectabilis HREMEER 19.55
8  $%3% Malvastrum coromandelianum 2 4830 23 {Ri%EX¥ Duranta erecta HiEWgEa  19.30
9 W7 Seshania cannabina 2 43.60| 24 KMAIE Acacia auriculiformis HREMEER  19.10
10 B Solanum erianthum 2 3950 25 I \NHE Acacia mangium 7 16.80
11 M3kUE Amaranthus blitum 2 39.40| 26 4:ZIA4E Chrysothemis pulchella Jo 16.40
12 L5EH] Mirabilis jalapa 2 38.10| 27 MWW Cassia fistula ¥ 15.50
13 4 & Vachellia farnesiana 3 37.70| 28 kY& Spathodea campanulata AEWEFR  14.90
14 T ESE Sonchus oleraceus 4 36.90| 29 dJEWNEEE Podranea ricasoliana ¥ 13.60
15  FGRKKEL Euphorbia peplus 3 35.90( 30 /NME%% Lagerstroemia parviflora 7 12.80
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Tab. 3 Results of invasive risk evaluation of 80 species of ornamental introduced plants in Xiamen island coastal parks

%5 No. F Species 1443 Score | ¥ No. Ff Species 54> Score
1 %P} Lantana camara 56.70 41 ER3E Syngonium podophyllum 21.10
2 RICEY Parthenium hysterophorus 55.90 42 TEMR LA Senna surattensis 19.60
3 /NEEL Erigeron canadensis 52.20 43 WF4E Bougainvillea spectabilis 19.60
4 WAL Bidens pilosa 51.20 44 &% Duranta erecta 19.30
5 PEHEE Cenchrus echinatus 49.40 45 KiAH 8 Acacia auriculiformis 19.10
6 —4E% Erigeron annuus 48.90 46 &1 Psidium guajava 19.10
7 P13 Tridax procumbens 48.40 47 KFHAE Catharanthus roseus 18.90
8 &3 Malvastrum coromandelianum 48.30 48 B WM Flacourtia inermis 18.80
9 SR H Mirabilis jalapa 44.60 49 #i L% Bismarckia nobilis 18.80
10 [ Sesbania cannabina 43.60 50 Ha ™ #] Ruellia elegans 18.40
11 AR Solanum erianthum 39.50 51 A HH] Brunfelsia brasiliensis 18.30
12 Y13k B Amaranthus blitum 39.40 52 %k B} IR Sanchezia speciosa 17.80
13 AR W Leucaena leucocephala 38.20 53 FX NS B-25 Hypochaeris radicata 17.60
14 GG Vachellia farnesiana 37.70 54 PG & Neomarica gracilis 17.40
15 9 E¥ Sonchus oleraceus 36.90 55 I AHE Acacia mangium 16.80
16 BIRRKHEL Euphorbia peplus 35.90 56  4ZL4E Chrysothemis pulchella 16.40
17 WES% W Oxalis corniculata 34.20 57 A% Zephyranthes candida 16.20
18 LHK Euphorbia cotinifolia 33.40 58 Bt T )2 Melaleuca bracteata 16.10
19 W5 22 Agave americana 32.90 59 REEAE Calliandra haematocephala 15.20
20 T HHR Parthenocissus quinquefolia 31.60 60 B K'BEBR Nephrolepis exaltata 15.00
21 K Euphorbia hirta 31.40 61 KIEW Spathodea campanulata 14.90
22 H 3 Imperata cylindrica 31.30 62  EWIFEAM Ceiba speciosa 14.90
23 L5 W Portulaca oleracea 28.40 63 4R Tabebuia rosea 14.20
24 WYL Senna bicapsularis 28.30 64  FALRER K Handroanthus chrysanthus 14.20
25 O, %4> Dichondra micrantha 27.80 65 LAENXER K Handroanthus impetiginosus 14.20
26 Ji 5% Tagetes erecta 27.70 66 YW Pandanus tectorius 14.00
27 AR AE Jatropha integerrima 27.10 67 INHHEAT Terminalia neotaliala 13.80
28 W, Amaranthus tricolor 25.90 68 3 F R Plinia cauliflora 13.60
29 ATk Thevetia peruviana 25.10 69 2% Beaucarnea recurvata 13.60
30 2 NFE Canna indica 23.70 70 AR Podranea ricasoliana 13.60
31 KR Melilotus officinalis 23.10 71 =fMMF Dypsis decaryi 13.50
32 I\ 42 %% Fatsia japonica 22.70 72 MR F Hyophorbe lagenicaulis 13.40
33 V973 Passiflora caerulea 22.60 73 KL A 4T Karomia speciosa 13.30
34 YLBH Senna tora 22.20 74 AEMBK Khaya senegalensis 13.30
35 H H2§ Zinnia elegan 22.00 75 LA AE Tulbaghia violacea 13.20
36 B Agave sisalana 21.90 76 &tk Xanthostemon chrysanthus 12.90
37 WIALBE Pyrostegia venusta 21.50 77 INE8 3 Lagerstroemia parviflora 12.80
38 X5 HM Erythrina crista-galli 21.40 78 RS AL LE Schefflera actinophylla 12.00
39 WA BE Mandevilla laxa 21.40 79 W T8 Brachychiton acerifolius 11.90
40 PG S%E F 52 Alternanthera brasiliana 21.20 80 YNFS K Schefflera macrostachya 11.90
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Fig. 4 Exotic plant species of different risk levelsin
eight coastal parks of Xiamen island

R R R T | s R XA R
¥ ZHetaE, — B sz b AR T
S Y A Y A ) 2R, SRAESS AT AT A
TAEBR AR (kA B s MK TR 4 B
Sy TAERG AV BT, 2T AR B I 0 R
AR, NTIRER . REEES . b
P25 I IO R AR B, Rt S0 H
R AR P25 A S 15 SN ER T Bu (A L (|
S AR A PO AR R RETR A B - M IR
2, brRee AR R, WS, Pty 3§
2 B AR ALY A K e, ATREXTAE R &R
ES =9 87 NI BT B U = 5 5 g R B AT
T35 AR E AR A AR A fE S 18], XF
FOWSCR 7 R sE e, £ Z 0 AN R Ml i S
ORI

BT o RUBS: AR 4 Hh A A R AR ELA
2444 5% ( http:/lwww.iplant.cnfias/ ), J& |75
AR KA T, SEW0. MR, g
DL ROE AR ) RS SR 39k (JREB AR ),
FERMRUA S E SN 4 9 (—ARIE ), BTk
B, AR . RE LI TT AN 5 R (A TF
MELE ) X T ik C 7 B AR Y 44 5% i A
Y, #5508 AR BRI LA KOs X2 el
FEBE AT, 5 o N AR Y S 46, i dn
& AW S W FE Y B A H B AEAE ( Sophora xan-
thoantha ) &, LM U85 AT F A M 1 5 i
( Cheniella glauca ) X o FHA v XU AR 1
AT, O AN T A0 A TR
I8y 8 ANIEME AR, HEA BRI, R Kt
FRREA L ek, SRER R FIAR iSRS A 1 T
WA By, s PRI R, DR A E A
Pel P A A7 e — o fa B, IR HL s o A 3 A 4

XNFIAE, JF ™8 R A i s AP LA
o i 4 ELAT W0l (0 G R SR AE T, M eI 51
L 2R I G LA A P s B — o B ST, g > S
FRREOAEE; HYG T H ATz 0 T B A,
(EEES 37 ¥ N = I X DAL DY & WN R R
RERE AP, EHES T AR MR Y
fE, PR BEE o s 0 A4 DA R S N FE N
SRR, I AR AR SR A X

XTFAR KU A, A8 AT v 7 XURS 341
HpEE 2R MATE AW, ENTHEE
KB AT RE s A A8 Ak, BRI, Regkakq T I DU A i
R R OCH N o IR RURS AE ) 174 1 0 A AN
of AR, LA AR A AR 4 IR T 5 S0HE ) A A2 AU
P K

VRV el R R 3T g T ) — 4, S b
JE R TIRIRGR RS 8], — BB A R Fh
M EHE, o ZHA W FORA SR, HE
AT Re R s A S R, I,
SR FAR AT RE A el | Vv 3 Bl AR Sk Tl 8 el 45
1EG1HEAR B ARAR Y, BAARDL 5z Sl e 28 23 bl Fil
AR AT DU 5 | A — B AIGRUR: 9 47 >k el Mo
WA MY, Glansme#E3E58 (Schefflera ac-
tinophylla ). ¥M# ( Celtis sinensis ) 5, VABSINZ
el 1 A ) 22 FE

AR RS e R, Jf
AR 51 RP 2 l lE AR A B K4 B i
G S TS T AN G K e (e B 2 e L D Y
PEAT AR S 3 XU PTAT L IF il AH VL Y B P AR
[ ) A HL 2 H AN, DAAR AP AR R IR B
IR 2 AP LR . AR ] i
el 1) A0 oA el AR A S R AT T R, XU T
il oy A . ey IR 3 AN KU SRS, Jf 4R A
KA, A H A X T 5| A SN
S SR, ABFFE RIS RIK A Y AT
5T, PR IR R A —E R R, ibriz
PRI, A Ja s A 5L g b i — 20 e 38 At Ak

2% 3Tk

(1 ¥, F/NR, ERfe, R S0 ZRIEEIMSEA
AEYIR 3T SR RIS 53] # Rk 24k, 2017,
35(5): 679-690.

YAN J, YAN X L, WANG Z H, LI H R, MA J S. Distribu-
tion pattern and rating of alien invasive plants in Anhui
province[J). Plant Science Journal, 2017, 35(5): 679-690. (in



5573

Az

e

S5 TSI I e AR EMAR A A AR AU DAl

1519

(2

(3]

(4]

(5]

(6]

(7

(8l

(9

(10]

Chinese)

THE, B, RE, TER, SET, RER. T
RSk AR RIS 1 B 5 B A SR R 1 BB ).
IS R4, 2015, 31(5): 652-657.

DINGH, MAFZ WU J LEIJC,LEZF, XU H G. Con-
siderations of building up a supervision and management
system for prevention and control of invasive dien species
posing environmental hazards in China[J]. Journa of Ecol-
ogy and Rura Environment, 2015, 31(5): 652-657. (in Chi-
nese)

Species Survival Commission (SSC). IUCN Guidelines for
the prevention of biodiversity loss caused by alien invasive
species[C]. Nairobi: Fifth meeting of the conference of the
parties to the Convention on Biological Diversity, 2000.
A, RUBIA, BRI, PRARES, KIS A, T A
AR RSN A S PRI =R, 2017, 26(1): 20-26.
LI J,ZHAO JJ, CHEN S S, CHEN C D, ZHANG Q X. Spe-
cies composition of urban alien plants in Xiamen, China[J].
Ecology and Environmental Sciences, 2017, 26(1): 20-26. (in
Chinese)

HAO Q, MA JS. Invasive alien plantsin China: an update[J].

Plant Diversity, 2023, 45(1): 117-121.

e BRI A B Rk & @ s, AR ITHRLE: GB
51192—2016[S]. dtnt: A E A Toll ik, 2016.
Ministry of Housing and Urban-Rural Development of the
Peopl€e's Republic of China. Park design specifications. GB
51192—2016[S]. Beijing: China Architecture & Building
Press, 2016. (in Chinese)

TWE, AT, WIEAR. SRR XS T AR (R R AT
L. B SRAREAR, 2006, 22(2): 92-96.
DING H, SHI B Q, XU H G. Index system and methodology
for risk assessment of alien specieqJ]. Journal of Ecology
and Rural Environment, 2006, 22(2): 92-96. (in Chinese)
KRIFE, £, VR, BREUFE. BITRG& H 5 8RR
XAk AR, EI TR, 2006(3): 38-41.

ZHU K J, WANG B, SUN L, CHEN J R. Exoatic invasive
plants in Xiamen Dayu Island Egret Nature ReservelJ].
Xiamen Science & Technology, 2006(3): 38-41. (in Chinese)
OU J, LU CY, O'TOOLE D K. A risk assessment system
for dien plant bio-invasion in Xiamen, Ching[J]. Journal of
Environmental Sciences, 2008, 20(8): 989-997.

PO, B, KRR, £k, FEE. HITE AR
AEIX 1 5 KA T 4 JR 5 YL R FRIE SRR [J). 4 53
24, 2017, 17(2): 719-724.

LI F Z, ZHANG Z, ZHANG Z T, WANG Y, ZHOU J H.
Analysis and evaluation of the soil and dust contamination
by heavy metals in different functional zones on Xiamen[J].
Journal of Safety and Environment, 2017, 17(2): 719-724.

(11]

[12]

(13]

(14]

(19]

[16]

(17]

(18]

(19]

(in Chinese)

B TWgEit R, 2022 AEBITA TR IXAESEIM]. BT h
ESET i piAt, 2022,

Xiamen Bureau of Statistics. 2022 yearbook of Xiamen Se-
pica Economic Zong[M]. Xiamen: China Statistics Press,
2022. (in Chinese)

Wik, BTSN RBF AR X TSRS [D]. B I
K2, 2008

OU J. Study on risk assessment for aien species in Xia-
men[D]. Xiamen: Xiamen University, 2008. (in Chinese)
RIRKR. TR G Y A B A= KU EAR[D].
BUM: WA, 2019.

ZHU JY. Investigation and risk assessment of alien invasive
plants in Ningbo, Zhejiang province[D]. Hangzhou: Zhejiang
Agriculture and Forestry University, 2019. (in Chinese)
SKRELHE, W, S, A, ERE. BRI
b2 el el AR A S0 e o 3 A 2 XU P[] PO SR AR
2, 2022, 51(2): 113-123, 154.

ZHANG H L, PAN Q B, PENG L D, ZHENG C J, WANG
N Y. Ecological risk assessment of exotic garden plants in
the east bank of Dianchi Lake Wetland Park[J]. Journa of
West China Forestry Science, 2022, 51(2): 113-123, 154. (in
Chinese)

ENFY, v, B, B, Bexl hESSEAR
HYIEIM]. B EAsE I i, 2020.

YAN X L, YAN J WANG ZH, LI HR, MA JS. Alienin-
vasive flora of ChinalM]. ShangHai: Shanghai Jiao Tong
University Press, 2020. (in Chinese)

TZIR. PESSEEYIM]. i ERRAEOR A,
2012.

HE J Q. Exotic plants in Ching[M]. ShangHai: Shanghai
Scientific & Technical Publishers, 2012. (in Chinese)

f AR FHORZ DL 2. FHEHEY R [M]. AN A R
SRR H A, 1993.

Science and Technology Commission of Fujian Province.
Flora of Fujian[M]. Fuzhou: Fujian Science & Technology
Publishing House, 1993. (in Chinese)

IS ARAPER. T R AR T EASEA RN S G =AY
N5 [EB/OL]. (2014-08-20)[2023-05-19]. https://www.mee.
gov.cn/gkml/hbb/bgg/201408/t20140828 _288367.htm.
Ministry of Ecology and Environment of the People’'s Re-
public of China. Announcement on the release of the list of
invasive alien species in China (third batch)[EB/OL]. (2014-
08-20)[2023-05-19]. https://www.mee.gov.cn/gkmi/hbb/bgg/
201408/t20140828_288367.htm. (in Chinese)

I ARYER. ST KA b E S Ak AR A
il HI[EB/OL]. (2010-01-07)[2023-05-19]. https://www.mee.
gov.cn/gkml/hbb/bw;j/201001/t20100126_184831.htm.



1520

5 45 %

[20]

[21]

[22]

[23]

[24]

[29]

Ministry of Ecology and Environment of the People’'s Re-
public of China. Notice on the release of the second list of in-
vasive dien species in ChingEB/OL]. (2010-01-07)[2023-05
19]. https:/iwww.mee.gov.cn/gkml/hbb/bwj/201001/t20100126
184831.htm. (in Chinese)

PO PER. LT KA (P AR A S RGP R
A BB DUAE) ) 192845 [EB/OL]. (2016-12-20)[2023-05-19].
https://www.mee.gov.cn/gkmi/hbb/bgg/201612/t20161226 3
73636.htm.

Ministry of Ecology and Environment of the People’'s Re-
public of China. Announcement on the release of the list of
invasive alien species in China's natural ecosystems (fourth
batch)[EB/OL]. (2016-12-20)[2023-05-19]. https./Amww.mee.
gov.cn/gkmi/hbb/bgg/201612/t20161226 373636.htm. (in Chi-
nese)

E R AR, KT R A P E A — AR AR T4 5
A% i %1 [EB/OL]. (2003-01-10)[2023-05-19]. https:.//www.
mee.gov.cn/gkml/zj/wj/200910/t20091022_172155.htm.
Ministry of Ecology and Environment of the People’'s Re-
public of China. Notice on the release of China's first list of
invasive alien speciesEB/OL]. (2003-01-10)[2023-05-19].
https://www.mee.gov.cn/gkml/zj/wj/200910/t20091022_172
155.htm. (in Chinese)

VDT, XIWAK, R0, SR AR B AR XU
AL PHILAEY 24, 2008(4): 4765-4770.

XUGF, LIUMJ LIY L. Invasion characteristics and inva-
sion risk assessment of Mirabilis jalapa[J]. Acta Botanica
Boreali-Occidentdia Sinica, 2008(4): 4765-4770. (in Chinese)
BRI, TR, SRR, B, XEE. R ARMEYE
FEHT A o3 ARG L RS ATAL []. A mtAe 2 Be A 4f, 2015,
30(2): 20-23.

LYUY F, FUL, ZHANG JL, BIAN Y, LIU R S. Distribu-
tion and risk assessment of Amaranthus invasive plants in
Beijing[J]. Journal of Beijing University of Agriculture,
2015, 30(2): 20-23. (in Chinese)

MELL, =, ZAR REBX SRR
S BSfaE VR, SHNARE, 2010, 38(7): 103-106.
XIANG G H, WANG Y, PENG Y L. Species, distribution
and damage of Amaranthus, an daien species, in Dongting
lake area[J]. Guizhou Agricultural Sciences, 2010, 38(7):
103-106. (in Chinese)

HIF, 124, DEIE 4 oIk e e b i A= X i
M. FEPIRY, 2011, 37(2): 81-86, 102.

ZHENG H, HE X J. Prediction of potential distribution of

[26]

[27]

(28]

[29]

(30]

(31]

four alien invasive Amaranthus weeds in China[J]. Plant
Protection, 2011, 37(2): 81-86, 102. (in Chinese)

PSS, MREEN, SBHEREZ, BAWNE, B, EIEEE BUTE
PH, RAEHT. SENM FK IR 3 Figh 3t T & 11k
BSR4l R, 2013, 40(14): 54-56.
TAOWQ,LINJR,GUO Y X,HUANGL Y, MIAOSY,
WANGHL, LI'Y Y, SONG JX. Allelopathy effects of |eaf
water extracts from an invasive species Leucaena leuco-
cephala on the seed germinations of three brassicaceae
vegetable species[J]. Guangdong Agricultural Sciences, 2013,
40(14): 54-56. (in Chinese)

Ty, X7, EETY, HRNEK, SRR WEIR R
KEE DT AR, TR R B (A 2R
Bl2#0R), 2017, 45(5): 21-27, 31.

BIAN JG, LIU N, HUANG Y H, QIU PF, ZHANG C. Al-
lelopathic effects of Oxalis corniculata and Oxalis corym-
bosa on seed germination and seedling growth of radish[J].
Journal of Henan Ingtitute of Science and Technology
(Natural Science Edition), 2017, 45(5): 21-27, 31. (in Chi-
nese)

B, 2R, kS, ESCR, RE. REREAR R
HAESRN[I. Bl Bk, 2009, 26(1): 111-118.
XIAOSG, LI J,ZHANG Z W, WANG W E, WU D. Weeds
invading and the competition impact in turf[J]. Pratacultura
Science, 2009, 26(1): 111-118. (in Chinese)

Bk, e, 2Hhvb, R, A, £ITE, . K
VL F T 25 0 S T A R A A RHE X 3 R K 2 1Y
WARL[]. NS ERE A 24 4R, 2016, 22(6): 986-992.
QlZW,GAOY N, LI SS, FAN T, GUAN T, WANGK Y,
ZHANG C. A comparative study of morphology and growth
traits between Phragmites australis and Imperata cylindrica
under varying ground water table in the coastal wetland of
Yangtze River Estuary[J]. Chinese Journal of Applied and
Environmental Biology, 2016, 22(6): 986-992. (in Chinese)
FELL, NG, i T2 T BT S (D). iR AE T,
2016, 45(20): 64-65.

TANG H F, SUN Q. Advance in the research of the medici-
nal value of Portulaca oleracea L.[J]. Shandong Chemical
Industry, 2016, 45(20): 64-65. (in Chinese)

TJ5i, H /N, #hae. EEARMINE AR A
2 5HIM]. Jba Bl AR, 2005.

WAN F H, ZHENG X B, GUO J Y. Biology and manage-
ment of invasive aien species in agriculture and forestry[M].
Beijing: Science Press, 2005. (in Chinese)



