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Abstract

Objective: To systematically identify the species, distribution, damage levels, and risk grades of al-
ien invasive species in forest, grassland, and wetland ecosystems in Qujiang District, providing a
scientific basis for regional ecological security management. Method: Following the Technical Regula-
tions for the National Census of Alien Invasive Species in Forest, Grassland and Wetland Ecosystems,
we conducted field reconnaissance, sample-plot and quadrat surveys, and specimen collection, in-
tegrated remote-sensing data with historical records to census the priority alien invasive species in
Zhejiang Province, and performed risk assessments according to the Risk Assessment Indicator Sys-
tem for Alien Invasive Species in Forest, Grassland and Wetland Ecosystems. Result: A total of 13 alien
invasive species were recorded, including 10 plant species, 1 vertebrate, 1 invertebrate, and 1 plant
pathogenic microorganism, with a cumulative affected area of 30991.23 mu. Bursaphelenchus xy-
lophilus (Steiner and Buhrer), Pomacea canaliculata Lamarck and Solidago canadensis L. were iden-
tified as high-risk species in the region, with risk levels classified as Grade I and Grade II. Conclusion:
Alien invasive species in Qujiang District show a trend of spread. Enhanced early monitoring, risk
assessment, and integrated management are urgently needed, along with the establishment of a
cross-regional collaborative management mechanism.
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Table 1. List of invasive alien plants in Qujiang District

= 1. EHIIXIMSRNEEIER

A . . . ‘ BAEER
Ry BT4 R KR, RS NRBE BUHR o
U g deconle ) WIE AR gﬁﬁ 02 T#
Alternanthera FFEGENR) KIMNEGEEER . 4h Hesr. 7K
2 ERIET Hphiloxeroides RGN, TR, RN ABE SUERE KSR, 02 Tk
(Mart,) Griseb. B /p S A CRARE . T LLIR) s e f
_ as--  Amaranthus N e
3R Watson MEPR AR 47) HEE 8
R (=W, Ik s ik
RN KR, WO, G
Wk ZREERE . AT, KR
Ko SRBRER . BRIEGR . BRI R —_—
Amaranthus TR =& 2 EFA . TR . 4 HEBF. .
O s oG REH. aph T T B g fyg 10TR
FEEECFIEAT) B Ip AL B W
. BB, FUNR. B B
K. EK) ARG, LA
MR R
BRBCIER TRBBEE oy g 8 T
5 =R Ambrosia trifida LAY BEBR I FACRARE . Filig, " ﬁ Aekf e = ;352”:#’@5( 80 Hi
i) AHT 4R RN S
6 BEE Lanana camara LWIIBCRED ATERCER) s aitems [y 1 08 Tk
Hee. @

RIMNBEL(REN . AN, 1B UL . Kl
7 K  Pistia stratiotes L. #f. A FM) BB OpFAGRTT) & EIY . Gk m_l;}h oo
HEB(ZE AT . B s /;%ﬁ

DOI: 10.12677/wijf.2026.151001 3 MRl 7


https://doi.org/10.12677/wjf.2026.151001

LRSS

&K —H Solidago : w TEEE. AL -
8 $16 canadensis L. X BH A z)g}ggﬂﬁ SIEMH . i 3400 A
_ HeF. 7k
o g Spartina FERHCOIR) RIECEA. S0y ol U0
eAE alterniflora Loisel. ji[ji) ‘ﬁ{)l?b 051\ ‘1%?' WK &
5Pl SRR T
o es (L HEHIS AR ) AR HEBFL 1L
wie ambrosioides (L.) B FHAOMER . KR77) SFEE(E - " N .
10 B3HIF Mosyakin & B L) Fel bt 5I/EZ5H . i 46 T
Clemants
BFEE IR 2 CEREN . TR FEin Hegr . 1k
. Amaranthus KIMBLCE BN 1588 S A (B HR s et & N
W RER oot R, B PR, B gk, Ok AR gy 2K
%77) AHERGEA K. 4HEIR) A L FE
Solanum Ty YN
12 WETEA  aculeatissimum — A=HEAE(4SHERR) i%ﬂig KigEFr T 5H
Jacquem. + e A
HROEER) K& ER. 18 -
Cabomba S = N7
n A AR B A (R . IS o
13 K JE garraoyllmana A. B. FIE. BE. 5J7) SRR I T E”ﬂé;]:g\@ 150 H
(e K BEBN . B N
AR 2 CE . SRS R
(EHEE S, THREE. W
. RSN AT EAAEGE
ALY e IEE(ZEER . KRZH. Ik
FR R RERR. 253K T, [
e o RRAE. REREA. BRIgA.  SEdh. B REREA N
14 RIULR: Bidens frondosa Lty bt " Suppfy JpCRER . MME  mAngey o SO
AR R . HAER) A3 HEXN
BCHEDUAT) BERK I AR ARIR . B
. FIE. BE. BB, K5
AT, JEK) EFES(SEMN. 45
. SEAR. BYER)
RFE(EEE RS B EL TE, b
15 BWEE  Lactuca serriola L. (BARR . BB BXR. M. K77 Eﬁﬁﬁ]&lﬂ e+ ﬂHi ik 8 Tk
A ALY IR N =
\ - Spermacoce alata KIWEAMER . @R 2SS . TR R .
16 I =EAE Aubl. B . A M) i e & 60 H
FEFREOPF g R WK -
, | Myriophyllum gy ek e k) Bge gy o S e e
17 *ﬁ}é%?}&}%?f%z}cgggcum (Vell.) LA B, Ji07) AT AR5 XJ@E’;{ 574 s i 6 TK
' (A=)
G F S AT IR M) ok 1] (2=
FER . RZEN, O fEA . A1 Uk
18 BURE e G ronn s TSR AR Fubkn iy o0 T 6 TR
VTR R S A TasEA) BRI IR ﬂgﬁm
RO BRARE . R, T &R -
1E7K) AHEEGLHNIE)
DOI: 10.12677/wijf.2026.151001 4 MRl 7


https://doi.org/10.12677/wjf.2026.151001

FHAEAE 5

FFRHEOTFE K. MR, RRIE,
iRy MARESERD) H BT

R =B 2 (M. Tusktt) At SINKIR Hebr 3%

N Elodea densa et .
19 BEE anch)Casp. K MEATRGIER. 2 gy sem O N
M. BR. Mg, EK) SHEE
(LA SRR
Table 2. List of invasive alien pests and diseases in Qujiang District
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Table 3. List of key invasive alien species surveyed in forest-grassland-wetland ecosystems of Zhejiang Province [5]
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Table 4. Risk assessment index system for invasive alien species in forest-grassland-wetland ecosystems
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Table 5. Risk classification of invasive alien species in forest-grassland-wetland ecosystems
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Figure 1. Species composition and proportion of invasive alien species in Qujiang District
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Table 6. Occurrence sites of invasive species in Qujiang District, Quzhou City
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HZ. W), AxZ i, FEAMRHL, ATk
MEE, BAE. S5, FRE. WE W, BE. FRUKm. St
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10 SR W M. BAEE. mEE. ZR2 TUEKIE . PR 137.93
o . o e YOI, BRI, HAbR
11 a7 IE HEE. miEe. xS M KK i 145.33
12 L HA et YUK 63.30
RMet. ALEEE. MBS AL, WimE. &
— e A
3 FAbH RO 2. AL, Bite . HHEE. 20 o 17408.65

ES~

B, ETEL WS, KEZ. BRI,

TSRS (AR A BRI A ) AT 8 (A7) (B AR 5270 K[2020]151 5) [8].

4.3. SPRNRDTFHRBE PG

AR E(E MR EE), ORISR NRYF 13 5, X HIF RS e A, HRAE P4l
ZERL. BEEONE U B DL P SRR B, AR ARG A P SE S BORIAT =F, R IR
AL WRAFIRARAM AR, VEILAL 7 AR 8.

Table 7. Risk assessment of invasive species in Qujiang District, Quzhou City

= 7. BN ETLXIMSREN R ITME R

. . g L WERE BE PR
= o , . MU »
g I L T R R Y
1 WA 2R Bursaphelenchus xylophilus (Steiner 290 372 400 533 389 L
and Buhrer)

2 TR FFIE Pomacea canaliculata Lamarck 3.20 2.63 3.00 2.67 2.87 —Z

3 JNEKR—HEAE Solidago canadensis L. 2.90 3.46 3.00 1.67 2.66 %
4 KAWL Bidens frondosa L. 275 313 2.00 167 231 %
5 b Amaranthus spinosus L. 1.95 3.22 1.50 2.00 2.08 —%

6 FI{EREHRL  Bidens alba L. 130 2.06 150  2.00 1.68 %
7 T Altgrnanthem philoxeroides (Mart.) 1.70 271 1.00 167 167 —

Griseb.
8 —3nE Ipomoea triloba L. 1.90 3.13 0.50 1.67 1.49 %
9 SR 15 Eichhornia crassipes (Mart.) Solms ~ 2.40 2.71 0.50 1.33 1.44 —%
- Dysphania ambrosioides (L.) —y
10 LI Mosyakin & Clemants 1.70 2.71 0.50 1.67 1.40 7
11 A HA Trachemys scripta elegans Schoepff — 1.60 1.46 0.50 1.67 1.18 =%
12 FEHFEALE Spermacoce alata Aubl. 1.10 1.73 0.50 1.50 1.09 =%
13 MEKRIAE  Hydrocotyle verticillata Thunb. 1.10 1.41 0.50 1.33 1.01 =%
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Table 8. Risk classification of invasive alien species in Qujiang District, Quzhou City
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A 55 4 SERNR YT SR
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=% A R, EERPE T L AL L 2 1 R AT
5. 458

AU B (B A 2% KR ) JL i 13 FhAMR N R, WL 49 FiE 2535 SR 1 26.53%,
KPR R IR TR . R S L 76.92% (10 ), R4 RIG M EAEREN . KRB, s
K—HsEAe) SRR Fi: g, =5 REFE)ESMRAR: TEMSIMGESRER). ML H A, Y
TR AEDIRAM 26 ) &5 7.69% . BEVLIXARNRPIF R “ 2 50k E PUEY B k%, FEIRE)
R NGNS, 88 5. ST RGN A R, RAEEIERL, INER
YIRS A 0T B A R D 5 R T L

MEERER, FHEEO M), BIE0 2@ Fy MM E 0K, RFEZQ P RAEX, 23 “A
KGN BEEX P m BRI X B miz L XAR” B IE. WAESRERER, TeARMKHEL
M H, JORMESE), HAB (NS R — R e . =2 as) | NIRRT . B 5 TRE) A
@i, At b B R AT 82.3%, St A AR Wit T2 15 0 i -k

ARREBEIRAG T T HILX AR, T A S RBIRANR YRR, SHEEE,
PEUE I ZH X AR AN T, AR 8 FAES K, BBk REERA . k5L
JETRRIA . R RIS, @ AR VG0 5 EpLm e, M “Tmpy -
B - BE” —INGEER R, SHREXISRN DRI IEE T, Ikt s RN 2F i H
WA, RIS ARMIBEENEN], FAAM LR AEA IR INE K — B AL e i hx 4,
HEBEE L ISR AN R B /G X . R, TSRS AL XS R T, KRR SR
YIRS B S PR R, K =AM XA EIR AR REIRNRYF PRI IER 2 5%
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