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WE: [ Ba) ] FHINTE TR FTINERANZHED G EZTIR, FEEANBREFR, AINFHEYOESZTLERREL
%, [F&F])HETTFRETRRARBINANZMY, FFRB BRI ESANAZY AN, EARNE ., FH5&,
ANBAFIIK, BEYABIEEAEEERFRITEA TG, ATIRNGHYANERICFR, [HR] THTIRAN
WA ER S, R TTHR, B 2TH S8 B, SFARNGHEDEIHINLA R, L FHH Asteraceae & %, &k 214, £
KA Fa#t Solanaceae. £t Leguminosae ## K A# Poaceae, & 6 #F, FEAMY 71, & EAHeG 92.21%, 37 FBAN
HEIN, GFANEHSG 48.05%; 32 #BREIIN, & 41.56%; NFEZERAGH SH, & 10.39%, S8 Fkf £
M, BN RANARALY B AR 7532%; 1S AR BERM, b 19.48%. BRSA AR 1 BRI&esh R ABHY 154,
IRy 14 FF, MR 18 Fr, IVHIREE 224, VAL 8F, [ &8 ] Tk FINRANIZHES I NIZ RIS
B F, BBURELRHEORIEER, KBARN LGSR T %, G RMBONZEE, &2 528
KIR: M F; THT; SRANEHY; ANZIKR; RG4S
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Investigation and risk assessment of alien invasive plants
in Ningbo, Zhejiang Province
WEI Zilu, ZHU Junyi, PAN Chenhang, WANG Yiying, HU Qinqgin, ZHOU Ying, JIN Shuihu

(College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This research aims to understand the situation of invasive alien plants in Ningbo and
assess their invasive risk levels, so as to provide suggestions for the ecological security management. [ Method ]
Typical habitats of alien invasive plants in different areas of Ningbo were investigated by quadrats. The analytic
hierarchy process (AHP) was used to comprehensively evaluate indexes such as introduction stage, suitable
growth stage, diffusion stage, invasion distribution status, damage impact and management difficulty, so as to
determine the invasive risk of the alien invasive plants. [Result] There were 77 species of alien invasive plants
in Ningbo, belonging to 27 families and 58 genera. The dominant families of alien invasive plants were obvious,
among which Asteraceae was the most, with 21 species, followed by Solanaceae, Leguminosae and Poaceae,
with 6 species each. There were 71 species of herbaceous plants, accounting for 92.21% of the total species.
37 species were introduced intentionally, accounting for 48.05% of all invasive plants. 32 species were
unintentionally introduced, accounting for 41.56%. There were 8 species (10.39%) whose invasive routes were
unknown, accounting for 10.39%. 58 species came from America, accounting for 75.32% of the total number of
alien invasive plants in Ningbo. 15 were from Europe (19.48%). AHP showed there were 15 species of alien

invasive plants with level 1 risk, 14 species with level II risk, 18 species with level Il risk, 22 species with

Wk HH#H: 2020-05-28; &Il H#H: 2021-01-14

REWE . THTHEYRRIEE SRR 2R ST (NB2FCG2012049G-D)
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level IV risk and 8 species with level V risk. [Conclusion] The risk level of alien invasive plants in Ningbo is
relatively high. It is suggested that comprehensive measures should be taken to prevent and control the invasive
harm of the alien plants according to the assessed risk level. [Ch, 2 tab. 28 ref.]

Key words: botany; Ningbo City; alien invasive plant; invasion status; risk assessment
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Table 1 Risk assessment system of alien invasive plants in Ningbo City
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Table 1  Continued
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Table2 Species of alien invasive plants in Ningbo City
P4 JB# T UNE== 5]

#HHF} Piperaceae HHAHUR Peperomia H M Peperomia pellucida 1 (36.0)
ZEFRFRl Urticaceae R IKAE )& Pilea /N IKAE Pilea microphylla IV(32.5)
#EFtChenopodiaceae %2 )& Chenopodium +3IFF Chenopodium ambrosioides 1 (49.5)
B8Rl Amaranthaceae SET-H @ Alternanthera = B i Alternanthera philoxeroides 1(47.5)
V@ Amaranthus JI G Amaranthus spinosus 1 (45.5)

T H 41L& Gomphrena ERAEYE Gomphrena celosioides M (35.5)

L F B Nyctaginaceae LZH B Mirabilis L3 H Mirabilis jalapa IV (30.0)
FiktiRlPhytolaccaceae Tkt J& Phytolacca SN Rt Phytolacca americana 11 (44.0)
L iRl Portulacaceae + AZJ& Talinum + A2 Talinum paniculatum IV(30.5)
f177%}Caryophyllaceae W ) Silene P MR T 5 Silene gallica V(26.5)
B} Nymphaeaceae JK & %@ Cabomba JKJ& ¥ Cabomba caroliniana 1(39.5)
T+ 1EF} Brassicaceae MATEIE Lepidium JCIEIAT R Lepidium virginicum 11 (38.0)
FFlLeguminosae B8 B Medicago B4 H 78 Medicago polymorpha M37.5)
S H 18 Medicago sativa 1(35.0)

HUKME R Melilotus WA KA Melilotus officinalis V(34.5)

B )& Cassia YT’ Cassia occidentalis V(32.5)

Y Cassia tora IV(31.5)

M7 J& Sesbania M7 Sesbania cannabina 11 (36.0)

JiE3% Rl Oxalidaceae W3 B Oxalis LIAERESK H Oxalis corymbosa IV(34.5)
K&} Euphorbiaceae K#EJ&E Euphorbia K% Euphorbia hirta 11 (40.0)
2Rt Euphorbia lathyris V(32.0)

B Kk Euphorbia prostrata IT(38.5)

Il NEFlCactaceae M % )& Opuntia HRIIIA 2 Opuntia monacantha V(25.0)
e filili N2 Opuntia stricta V(24.0)

Hint- =% #+Onagraceae THZEE Ludwigia MW Ludwigia leptocarpa IV(32.0)
H W& Oenothera H ¥ Oenothera biennis I1(39.0)

241t B W5 Oenothera laciniata I1(39.0)

/N Al FE R Haloragaceae B B & Myriophyllum ISR B Myriophyllum aquaticum V(33.0)
Ji€4EF}F Convolvulaceae % & Ipomoea ER H HlIpomoea cordatotriloba IV (30.0)
JE I H Z Ipomoea lacunosa I (37.0)

=22 Ipomoea triloba 11 (40.0)

[ 22 4 Ipomoea purpurea I (43.0)

JEJEF}Labiatae IK & Stachys H ¥ 7K 5 Stachys arvensis V(29.0)
HiFlSolanaceae =[P J&Datura B 2P Datura inoxia I (35.0)
B R )8 Nicandra {RIR % Nicandra physaloides IV (34.0)

FR3K )& Physalis B Physalis philadelphica IV(30.5)

JitiJ& Solanum /DA IEZE Solanum americanum V(31.5)

R0 FSolanum capsicoides Il (42.0)

Jt3E7KSolanum carolinense V(32.0)

% ZFlScrophulariaceae LG Kickxia WML ¥ Kickia elatine IV(34.5)
WieE f )& Linaria /NJg (V€ Linaria bipartita V(29.0)

Y02 4 )& Nuttallanthus JINEE RN AE Nuttallanthus canadensis V(30.5)

YL & Veronica B Y Veronica arvensis M (35.5)

[ RAA B B2 Veronica persica MM(38.5)
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K2 (&)

Table 2  Continued

B4 B4 Fh# MZEFF(FH57)

1 F}Plantaginaceae 11 J& Plantago L3450 Plantago virginica 11 (42.0)
P5 R} Rubiaceae F bk B Spermacoce [& i F= AL Spermacoce alata [ (45.0)
151 FCampanulaceae SEMEALJE Triodanis B SEAEAE Triodanis perfoliata ssp. biflora IV (34.0)
%%} Asteraceae GAl$n)E Acmella FAE& Al Acmella radicans V(29.0)
T8 Ageratum 7E i Ageratum conyzoides 1 45.5)

WKL JE Ambrosia WK Ambrosia artemisiifolia 1 (47.0)

Y55 JE Bidens KA Bidens frondosa 1 (47.5)

4L YL £l ¥ Bidens pilosa var. radiata 1 (41.5)

K& @ Erigeron F L ¥ Erigeron bonariensis m(39.0)

/NKFE Erigeron canadensis I (46.0)

I B Erigeron sumatrensis 1 (43.5)

—4EE Erigeron annuus 1 (47.0)

Ik K Erigeron philadelphicus M (39.0)

MBS K% Erigeron strigosus V31.5)

4124 )8 Galinsoga I B4 445 Galinsoga quadriradiata m39.5)

B Lactuca T 54 15 Lactuca serriola I (44.5)

LR34 I8 Parthenium 3 Parthenium hysterophorus 1 47.5)

T-HJE Senecio AT B ESenecio wightii V(33.5)

— KL WA & Solidago g K—H B b Solidago canadensis I (50.0)

BRAEH IR Soliva ¥EEFGSoliva anthemifolia 11 (41.5)

T B KR Sonchus PILE Wi 4 Sonchus oleraceo var. asper V(29.0)

L35 Jm Aster N8 K% Aster subulatus I (46.0)

A YR Taraxacum DU A 9 Taraxacum officinale V(33.0)

B H 48 Zinnia Z AL H H % Zinnia peruviana I (36.0)

7K ¥l Hydrocharitaceae JKZ5 5 & Egeria JKZE B Egeria densa IV(32.0)
RAF Poaceae 7 WHE & Briza FRASE Briza minor V(28.5)
=1 5 J& Sorghum = 5 Sorghum halepense 1 (42.0)

[ 1R = S Sorghum halepense . muticum 1 (42.0)

P Sorghum sudanense 11 (38.0)

K& Spartina HAEK ¥ Spartina alterniflora I (45.0)

KK ESpartina anglica M (41.5)

KF 2Rl Araceae K% J& Pistia K& Pistia stratiotes I (48.0)
M A fEF}Pontederiaceae IR )& Eichhornia JRUIR% Eichhornia crassipes [ (48.0)

Vi : T RRAEYS=4500; 1T FR A RSB H40.0~<<45.05; TFm AR H35.0~<40.040y; NFERARLEHRE
73°H30.0~<35.09%; VFERAREREI<30.05)

3 45tk

3.1 SRANEEDNEEEFAR

TP RARIEIFIIEE 77 B, T 49 FEA SCRRIC ™. MEoRSSRIEYIR 8RR, T
TR SRR L, X SRR B E, WE DIREE, DL RS R A S A R YA AR SR
WU, FZHMRRIY) RS2 T RERELE O ST olas iy TR A T, I iz o i i v Bl i ol il
WU RIS R, AR ZE

Xk HEHT VLA RN M IX SRR AR FEA R BT oty BE 200, 7 P SR AR B 04 A 15 LR B —
GEH T eI DX AR ARAR Y o5 LU R BRE s AX TR, AP R KR, JFHAT L
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T TSR AR 1 57 b AR R TERGT L IX, 5 E R 1 O R, R AR
TP R B — 2 T ROBAL W AR IR, A B, 5 SRR B AT, s 4 fr
AR A M WM Bese, JTHESSMEMRE MBS, ARMPIMM TS e, frizk
WRBRPHOKAET RSN, AR, THREARKE .

T PSRN IR G5 W VLA 18 5 AR B S M rh [ AR MR S A — B, AR
FYIRAEAE TR SEPR A O, 1ESF 9 EA VRSN . MRAESELRRIIRAEY), WRETIARM
Yy) Ak, R AR
32 SMSRNEEWEREIL

BEE S o BT AW TE , N ORI BRI, T AR AR A P28 AT 2 525
R, VUSRS Y IR AR BRI, TR Z A5 MY, RSN R R Y 22 4 e
FPs ARl % 58 R E A R, ARE S B AR IR AR BOIE R DL s
TWSSRARAYE LR, AR I S5 0A, A S e e SRR P 22

SR RH NS PG 2 SRR e, 7 ZARGE SR AR Sh AR SN 30T, kS R4S
BIs R . PERSE S TS CE R E D ORI E RS AR, RPN M ZR SR T B, 5k
TS S5 I T U T T R X IR S, K5 5, ERIBGIE.
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