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Abstract: The phenomenon of invasive alien plants is increasing with urbanization in various parts of the world, seriously
affecting the stability of urban ecosystems and socio-economic development. This study was carried out on the basis of a
census of the dominant vegetation in the terrestrial areas of Shenzhen, to investigate and analyse the distribution, sources,
invasion pathways and risks of invasive plants in the city, and to provide technical support for the control of invasive plants

in Shenzhen. The basic data was obtained by the method of combining high-resolution remote sensing images and ground
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field observations; and the basic data of plant species were screened, extracted and analyzed according to the research
requirements through the literature analysis method; the patch invasion risk calculation model and invasive plant populations
risk calculation model were introduced creatively, to calculate the risk distribution of invasive plants and high-risk invasive
plants species in Shenzhen. The results showed that; (1) according to the standard of “Chinese Alien Invasive Plants
List” , there were 258 species of invasive plants from 200 genera, 63 families in Shenzhen, and Leguminosae, Asteraceae
and Poaceae were dominant; 36 of these plants were officially recognized by the Forestry, Environmental, Agriculture &
Rural Affairs and Customs authorities as invasive species that require strict control. (2) Single-species families and few-
species families accounted for a relatively high proportion with 87.30%. The gigantic-species families, although accounting
for only 4.8% of the total number of families, contained a total of 106 species, accounting for 41.1% of the total number of
invasive plant species. The single-species genus was overwhelmingly dominant at the genus level of invasive plants in
Shenzhen, accounting for 83.5% of the total, much higher than the sum of the other types. Among the medium-species
genera, the ratio of genera to species is 1:6. (3) The characteristics of tropical flora are very obvious. Tropical distribution
families contained 35 families, accounting for 92.11% of the total families. The tropical distribution genera contained 131
genera, accounting for up to 75.72% of the total genera. (4) The invasive plants were mainly plant species native to Asia,
accounting for 42.38%. Invasive plants native to South and North America also occupied a certain advantage, accounting for
25.17% and 15.89% , respectively. (5) According to the analysis of the risk of invasive species and community patches,
the high risk areas of invasive plants in Shenzhen were mainly distributed in suburban or near-natural areas where human
activities are low, management and maintenance are weak , and vegetation is nearly naturalized. Finally, this paper analyses

the invasion pathways of eight plants with high invasion risk values and gives recommendations for the control of them.

Key Words; Shenzhen; invasive plant; areal type; origin; value-at-risk
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Table 1 A statistical analysis of the invasive plant families, genera and species in Shenzhen

N J 1 \ J 1% g i/
[12% Types Number of Prci Hﬁ{ﬂ% Numberof Frei 1t ﬁJ % Numberof Frdi e {ﬂ %
. Proportion Proportion R Proportion
families genera species
MY Preridophyte 2 3.2 2 1.0 2 0.8
B FAEY Angiosperm 61 96.8 198 99.0 256 99.2
&3t Sum 63 100.00 200 100.00 258 100.00

FE 258 P AR, SRE AR RAEL IS A P R 2B 430k 39 B 38 Bl 29 A, (SR =, it
106 F 23511 5 AARAE Y S Fh B 15.1% 14.7% 0 11.2% , 35315 41.0% (W3 2) , M T HAE Y, % 3
BHEYAUE AR R R B0 T 5 A4 X 034, WA i AE 25 28 G0 ol Al i it e k. HA B i i L
ik 20.54% , HAER AL 1—2 PP AR FR, AR HTR PR,

2 1) [ SRR BT R A 1) T AR A W BORTE I SCEE (D3R 3) K b R & 1 7 B s S AR A
YR 5RO EAE RIS TR L, Z5 R .

B L ARV AR A2 5% MOll R € 4 RO S 2 A 3 R 40 ) AR AN I 58 i i A
FRANRDFP 24 53 (5 — ) ) = A0 SCHF 5 B i AAZAE Y, 35— 2P0 A5 T8I, b7 B 46.2% 57.1%
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Table 2 Statistics of species of invasive plants families in Shenzhen

B4 Fili g AR || R ke i B L
Family Number of species  Proportion/% Family Number of species Proportion/ %
FF} Fabaceae 39 15.12 EFREL Acanthaceae 2 0.78
2P} Asteraceae 38 14.73 JRUILIAER] Balsaminaceae 2 0.78
ARAEL Poaceae 29 11.24 3% 5} Oxalidaceae 1 0.39
TR} Amaranthaceae 12 4.65 P&} Marantaceae 1 0.39
Kk Fl Euphorbiaceae 12 4.65 1Al Lauraceae 1 0.39
JiELER) Convolvulaceae 11 4.26 PR} Iridaceae 1 0.39
JiiF} Solanaceae 9 3.49 T AAEFR} Pontederiaceae 1 0.39
JEEF; Labiatae 7 2.71 BF4t F1RF Melastomataceae 1 0.39
VFERL Cyperaceae 5 1.94 FIRREL Urticaceae 1 0.39
B4 IR Myrtaceae 4 1.55 B AP} Platanaceae 1 0.39
PEELRL Rubiaceae 4 1.55 JCHFF} Sapindaceae 1 0.39
¥FRAL Verbenaceae 4 1.55 K 2 F} Araceae 1 0.39
2Rl Malvaceae 4 1.55 £17EL Caryophyllaceae 1 0.39
LR} Bignoniaceae 3 1.16 Rk} Phytolaccaceae 1 0.39
58 B R} Commelinaceae 3 1.16 P} Moraceae 1 0.39
N EF) Cactaceae 3 1.16 A4 Fl Loranthaceae 1 0.39
V& EF} Passifloraceae 3 1.16 FK3 3R} Begoniaceae 1 0.39
TG TEARL Portulacaceae 3 1.16 TJEZF} Lythraceae 1 0.39
T 2=F Agavaceae 3 1.16 BHEL Anacardiaceae 1 0.39
ZE} Polygonaceae 3 1.16 AIEFF Equisetaceae 1 0.39
JeATBERE Apocynaceae 3 1.16 AP} Casuarinaceae 1 0.39
P EE Cucurbitaceae 3 1.16 % NFEFl Cannaceae 1 0.39
LORFTEL Nyctaginaceae 2 0.78 L HEF} Ranunculaceae 1 0.39
% ZF} Scrophulariaceae 2 0.78 ek JLTE R Geraniaceae 1 0.39
Vot Amaryllidaceae 2 0.78 o EER) Asclepiadaceae 1 0.39
T FAER} Cruciferae 2 0.78 EHIEL Selaginellaceae 1 0.39
AJEFL Umbelliferae 2 0.78 FEAERL Campanulaceae 1 0.39
Wl Vitaceae 2 0.78 52 KB} Crassulaceae 1 0.39
AHpE} Bombacaceae 2 0.78 W5 Z AL Sonneratiaceae 1 0.39
JE 55 R) Basellaceae 2 0.78 HAF Liliaceae 1 0.39
Wi 22FF Onagraceae 2 0.78 FAEFHE}F Plumbaginaceae 1 0.39
Hip} Chenopodiaceae 2 0.78

®3 MHEXRBEREMRFRNESEYIILL ST

Table 3 Comparative analysis of invasive plants in relevant policies and regulations

BORE T

Policy and Regulatory documents

TAAERI AR

Number of species

MR

Representative plants

FRFRIUHE AR 4% 5% (39)

The Ministry of Environmental Protection lists four batches of 18

N4 T Ipomoea cairica | JRUHR ¥ Eichhornia

e o it
. . . crassipes % 238 Mikania micrantha %%
invasive species

[ R EAE YA E A4 5 (31) 22 T Cuscuta chinensis, &ML W Chromolaena

List of Phytosanitary Pests of the People’s Republic of China 3 odorata F5H %5 Mikania micrantha %5
Ml SR 2 BRI A A FAEM A ) () 4 Jo MR BE Cassytha filiformis . % 22 F  Cuscuta
National List of Quarantine Pests of Forestry by Forestry Administration chinensis , H.JN4: . Ipomoea cairica 55
AN AR K AT BRI FR 45 5 (SR —tE) ) (21) =535 T B Alternanthera philoxeroides . = 24
List of Foreign Species under National Key Management ( First Batch) , 9 K B Ambrosia  trifida. %% W %  Mikania

Ministry of Agriculture and Rural Affairs micrantha 55
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12.7% . AMERIR, BRSO REHERE & 7KF B th oA, RARL AR HA 3 B, JIFER A 7KF LA
T 106 Fl, o5 He ik 41.1% , B8 RN I AR X R NFRESA I B 2% , RO TR A A AR R AL

F4 RYINEEVRHBERS 5T

Table 4 Quantity level statistics of invasive plants families in Shenzhen

BT Quantitative characteristics

Iy bR o} K R4 . b -
nilE P i R L H BB B L ﬁ R L
The classification standard Number of . Number of A Number of A
. Proportion/ % Proportion/ % . Proportion/ %
families genera species
%ﬂ‘ﬂ( 1 ﬁ‘) B 29 46.0 29 14.5 29 11.2
Single-species families
71> Rl (22—
DR (2S5 ) 26 413 58 29.0 72 27.9
Few-species families
HIRL (66—
i ,ﬂ'(é }Oﬂ‘)‘ 2 3.1 12 6.0 16 6.2
Medium-species family
R 11—20
BAFH . ﬂ) 3 4.8 14 7.0 35 13.6
Larger-species family
IR
jf ﬂ'(>20.ﬁ:) . 3 4.8 87 43.5 106 41.1
Gigantic-species family
31 Sum 63 100.0 200 100.0 258 100.0

S N TR AR I R NIBUT-HES D512 , 25 8B A5 AR I A AR AR S TR B 45
A RAEYIRG 200 4@ Tl 73 5 FpAL, 235008 SRR (1 Fl) D FRE (2—4 F) R E (5—8 B (BORE
(9—12 ) HURTYJE (>13 Fh) (£ 5) . HrhidEmik 167 &, FEONHHEE HERE S8 s EE
) AT R RPE LR AR, AR BLG 83.5% ;MR 29 R, EEONER GE  DEHR RERR K
R HRRAE, BRI HI 14.5% ; h RS 4 &, 0 B i E Dl E R TR AR | SR B B
2.0% ; MR Z BORBARAL S . LRI AR Y BRh RN AR X R b 5 e X A3, i i T
Fft T2 A0, B X Rk = 2R, S5 AME T B g o R AP 1.6, U] B s 7EFp g K7 L RA —5E
MFEE,

®5 RIINEEVEHBERS 5T

Table 5 Quantity level statistics of invasive plants genera in Shenzhen

B FEE Quantitative characteristics

Sy bR

The classification standard Jm % 7 BB B LA T o R LA
Number of genera Proportion/% Number of species Proportion/%
BAFRJE (1 1) Single-species genus 167 83.5 167 64.7
/L& (2—4 Fft) Few-species genus 29 14.5 67 26.0
H I & (5—8 F') Medium-species genus 4 2.0 24 9.3
KB (9—12 Fift) Larger-species genus 0 0.0 0 0.0
KA (>13 Fl) Gigantic-species genus 0 0.0 0 0.0
ST Sum 200 100.0 258 100.0
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BEANNERAOETE 2R, 5 BB 10.5% ; [H A1 5310 FEGH I 2 2800 KN i A0 1 8, 43
AR RIARRRE R, 45 H 5 2.6% ; #0335 BE o5 BB 92.1% , #4Hr [X &R @ M Ak B 8,
INAGZAE Y B A CE 3 B, 00 A A8 B8RRI R4 JLEE, S 7.9% (L3 6) .

HR A A A 6T b [ Rl A 4 0 430 A0 IX R AR oA e, TEIIBE 3 200 J& AR Fh AR S T Rl 43 A 12
AOHEIX(WF 6) , R 15 A3 A XA 80.0% , 156 B Il k71 ] PN (1) AR il AR 400 8 ath B 00465
B2 s B A JE X AR X 2R B 5 S AR R K, 0K FHERR AT A A A1 28 0 i 7 1)

AN AR T, P i g3t 131 8, 5 BB BBk 75.7% , #if X R g A w i ., Ho
A A 62 &, A AR A I 47.3% 15 BB 35.8% , B I G R A HAS R R A WE R
J& S 8 | TR A TR YN R AT S8 DI TR o A 34 J8 2 AR A A R ALY 26.0%, o SR R
19.7% , FE R RIREE B H RS 548 A HA)E SR aE MR mas, X R o1 S8 7E $viy 4y
A AR R bz el A AR R

TEINBHIR AR S IR o A JE 31T 42 &, o5 BB B0 24.3% AR T G 5 75.7% , Hrpdbigay oy
A7 R R 53 A7 P AR 43 A0 28800 5 AR IR o A b S AR OR300 14 S 12 )&, EE R ZEEE (8) HUR
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xo FNANEMTFEVH BRI ARXEE

Table 6 Areal—types of invasive seed plants families and genera in Shenzhen

SRR IX R i Hi AR XA LB % JR%L A DR HAl/ %
Areal-types Number of families Proportion Number of genera Proportion
1.1 5534 Widespread 23 — 25 —

232 #3435 Pantropic 29 76.4 62 35.8

4 10.5 34 19.7
Trop. Asia &Trop.Amer.disjuncted

4. HHH AT 437 Old World Tropics 1 2.6 15 8.7
5T LN 2 B N 4 A

Trop.Asia to Trop.Australasia Oceania ! 26 3 L7
(e Al B G v B i) _ _ 10 5.8
Trop. Asia to Trop.Africa

7. 07 I 5345 (B EE -5 2K VG IE ) Trop. Asia — — 7 4.1
8. LI 434 N.Temp. 3 7.9 14 8.1
0. JR W AL S 74316 - - . o
E.Asia & N.Amer.disjuncted

10. 1R S il Ao — — 12 6.9
12, {1t DX PGS 2 PO A4 Medit. , W.to C. Asia — — 3 1.7
14. 353046 (758 Dhifii- H 7 ) E. Asia — — 4 2.3
EHOREHER ) Sum 38 100.0 173 100.0

(Not including the Widespread)

2.3.2  ARHEYAKIERE S
F B R B o R 2 TR0 BE 145 258 ARG A 3 302 vk, B T A AR AR 0 A vk
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AR FEAR 48 BRI, o LE 15.9% BLF 5 =5 Js™ FAEI M R Y ARAE Ao 0y 26 (12 F1 7,
I35 L 8.6% 4.0% 1 2.3% . BRUL FACIEMAN 534 3 Fh A RAE YR IE AT, WA ARAEY) R A2 SR, &
AR 1%(F 1),

JE AT AR e AR ML K M R 5 Setaria palmifolia 1555 Equisetum ramosissimum | % 75 5
Selaginella uncinata W88 Eclipta prostrata W53 H- Torenia fournieri JAAIZE Impatiens balsamina 55 ; J5. 7= T Fg 32
INEAR R AR AL W A KR #5 Eichhornia crassipes . F§ 3¢ 15 ML 2§ Sphagneticola trilobata . & 5§ 3 ¥
Alternanthera philoxeroides | Y63 B 25 B Mimosa bimucronata R & EL Praxelis clematidea . 4% - W Amaranthus
viridis & NEH; Synedrella nodiflora . & 22 P} Lantana camara 55 ; J5 7= F 40 2 N AR Tt AR AW A 8% H 24
Mikania micrantha . LW Hi 88 Parthenocissus quinquefolia . /N3 5. Erigeron canadensis . — 23 W K 5 Ambrosia
irifida KHLEL Chromolaena odorata (T JF 1 fili Phytolacca americana 5 R FARN A T A B YA TR TR
{IAE Impatiens walleriana , B ¥R Ricinus communis . Y635 ¥4 & . Crotalaria trichotoma . 5 1 4= 4R Bryophyllum
pinnatum GE Pennisetum purpureum 55 ; J5 = F KO )R AR ALY A W B ¥ Uraria crinita | 5 o 2R
Panicum repens 2272 ¥ Lolium perenne | [Y1k W Amaranthus blitum %5 J& P2 F R EEM 2 AR YA i
Eucalyptus robusta , KM A Acacia auriculiformis , KJFKBE Casuarina equisetifolia , ¥ Sesbania cannabina , ¥
B Senna surattensis 55 ; 77 2% Brassica juncea .4 7%4% Calendula officinalis T4 JRAE Impatiens cyathiflora =¥
PR AN T ; BB B2 PR R 2 SR I

SR, RN Ry — e B N it 3l 57 2 000 B ST B A ASAE ) Hhoade o DA 7 S AS 3 - A
F ok BT R AL B AR RE b 46— e AU, B D™ T3 =S RN A AR A BRI ) 3 17
DRI 25 ) S R TR P IR R

140 45.00
2ol O #ik 40.00
s — kK 35.00
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o
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K Continents
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Fig.1 Origin statistics of invasive plants in Shenzhen

2.4 YIRS KU (E PG K o0 A1

TR B D A TARRRIN L 2 S 5 5 4] 73 il 83834 AN AL 38 58 of SREBR P 8 10 35
L 04 2 00 5 e 1o , LA 3 32 ARAB WS MR B R R A BB 48852 14,

ZHEHUAKLAE VPRV, Vegetation patch risk values ) (315 | FUAE S ALAREE | B ORI A 70 40, R -1 42
AR PEBEE XU 3R 7 9,1 P, 7 B lil, MBI 2 AT LI Y, 32 ARAE P52 el e XU L IX 38 32 B2 4E v 7
SRIX BT [ SR, LA 1.2 o, X SIS THlE S AR AL AR IE 3 T (AR AR 4 AT B2
S, S AR E AT AR BE TAFIAAE, t AR R 1 YL RGBS -E Rl DR = R
TR LU DR MRG0 DX 3585 3 L X A8 R K 2 Sk L A7 5 Sk L R R X3l P DX AR AR AR AR I A A L X
Sl s T bt XA T HTK R | IR T R Sk A IR € DXl 5 253 DX A TR UK 2 R L DXl 5 A FET DX 678 33 B9 L
3 DX 5 522 DX R ] A PR DX 5 e e DX 23 K 38 A Iy DX 5 e # IX 5 2R SE 58 5 B4 R T e R AR ol X3
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TR XA AR R PR 52 NI TR, LR SGTR T T B AR TR 47 AR A9 e ek, 30 DX BBk i) A 1R AL
DRSS AEL R s B AR (12T 2)

2 FRYINEEMREE S RE

Fig.2 A risk value distribution map of invasive plants in Shenzhen

25 EMES AR ARIEE T

LA H I8 — R AR I AMRZEF R AR T AVITE T A AR BES N AL AL B R SRR XU (B ( PRV,
Population risk value ) 72X URII 258 i AAZAE Y HEATFIRE XU (ETH5: | LA, T AR S ORI Ml DX o e XU
EHEA AT 13 AR (R 7).

x7 HRSRBRENEEDSEITER

Table 7 Statistical table of high-risk values of invasive plants in Shenzhen

fF - f (2% R oy P B4 Y
Order Species Family Life form Order Species Family Life form
1 FIAE B Bidens pilosa Asteraceae — AR R 8 -F4¢ Bougainvillea spectabilis ~ Nyclaginaceae — WEA
2 i H 3§ Mikania micrantha Asteraceae P2 N 9 BRI Alstonia scholaris Apocynaceae  Fr AR
3 AW Leucaena leucocephala Fabaceae HEARB/NFA 10 HEE = Axonopus compressus Poaceae EA 0 WN
4 Zfiz%ifa vilobata Asteraceae ZARA R 11 HINETE Ipomoea cairica Convolvulaceae 4 FLAR
5 ¥ Eucalyptus robusta Smith Myrtaceae Ui 12 S8} Lantana camara Verbenaceae NIV
6 W2 Mangifera indica Anacardiaceae  FF AR 13 e 5 255 Mimosa bimucronata  Fabaceae TR
7 JEHR Dimocarpus longan Sapindaceae Ui

ANBHEYI AR IR — T LA A R BRI AR AR 3 26,

Sl b SCIE GORH G BOR vk HL b i B2 K i) i XU AR AR W, DR X 1 AE BB BT Bidens pilosa 3% H %
Mikania micrantha 5R-& K Leucaena leucocephala \Fa W54 Sphagneticola trilobata K% Eucalyptus robusta . FH.JT\
4 Ipomoea cairica .\ 5%} Lantana camara Y6655 25 5 Mimosa bimucronata iX 8 F AZFHY) ) AR &A% M H:
AR AR BT 204
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X 8 i WU AR b AR S W R SR A TG e 8T DleTe s 5 RO T B T el bRk
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3 g
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AR, 3 — P AE TR
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RBIX BT F SR T, B AR B 1) PY AL 3 005 SRS~ & FRILIX Fh B IX e X 52 X e X e IX 5 R 5
ZE R B AR AR el DX 3 48 i T, EL AR, 8 0 A o] DL TR 2 3k DX 32 Tl R 4 AR N A i 3 14 52 i, XL {1
AR,

(6) &N AR KBS AEHEFT T AR, 256 75 18 [ G D BUR LA S AR S B el Az
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