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Current status and risk assessment of invasivealien plants
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Abstract; [ Aim] In this study, we sought to ascertain the invasibility of Qingchuan County, Sichuan Province, China, to provide
a scientific foundation for preventing and controlling exotic invasive species and safeguarding ecological security within the region.
[ Method] The investigation into alien invasive plants in Qingchuan County was conducted utilizing the sample line and quadrat
methods, augmented by a review of pertinent literature and officially published lists. Statistical analyses were performed on invasive
plant families and genera, their regions of origin, types of plant life, and distribution levels. Subsequently, by applying the analytic
hierarchy process, 44 indicators were identified to formulate a risk assessment system for invasive alien plants in Qingchuan County,
focusing on the four dimensions of incoming colonization risk, dispersal risk, potential hazards and impacts, and hazard control. The
invasive alien plants in Qingchuan County were classified into distinct risk categories. [ Result] The results revealed 32 species of
invasive alien plants in Qingchuan County, representing 12 families and 25 genera. The Asteraceae family was the most significant,

comprising 13 species, which accounts for 40.6% of the total species, followed by the Poaceae and Solanaceae families, each contai-
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ning three species and contributing 9.4% of the total species. Analysis of the invasive alien plant origins revealed that most of these
invasive alien plant species were native to the Americas, accounting for 62.5% of the total species. Annual herbs exhibited markedly
higher adaptability than other invasive types, with 14 species accounting for 43.8% of the total species. Based on the invasion severi-
ty, three species were identified as belonging to the very high-risk category (Level I ) : Solidago canadensis, Alternanthera philoxe-
roides, and Dysphania ambrosioides. Additionally, six species were classified as high-risk (Level Il ), ten as medium-risk ( Level
IT), and 13 as low-risk (Level IV). The distribution profile indicated that invasive alien plants proliferated along major traffic inter-
sections of highways, flanking roads linking different towns, and in areas characterized by frequent human activities, such as
residential zones. Conversely, they are less prevalent along winding paths and within strictly protected areas. [ Conclusion] The
presence of numerous invasive alien plants in Qingchuan County, each exhibiting varying levels of risk, necessitates the implementa-
tion of classified policies alongside zoning and hierarchical management strategies tailored to these differing invasion risk levels.

Scientific prevention and control must be conducted, thereby maximizing biodiversity conservation and ecological security in Qing-

chuan County.

Key words: Qingchuan County; invasive alien plants; risk assessment; risk level
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Fig.1 Survey points and sample lines map of alien invasive plants of Qingchuan County
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Table 1 composition of invasive alien plants of life type of in Qingchuan County

H: %Y Lifestyle
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TAFEAHK Biennial herb

— AR B TAEAE B Annual or biennial herb
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H#EA Shrub
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Fig.2 Heat map of the number of invasive alien plant species in Qingchuan County
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Table 2 Risk assessment system of alien plant invasion in Qingchuan County

Hbr)z HEN = Ei=L A= BAEZ
Target layer Criterion layer Index layer Operational layer
g E N B EAEENR NS EE AUBEIREE K BRI 1038 FE AR The suitability of the climatic environ-
ARk AR MY Risk of afferent Suitability of environmental —ment and water environment is low (0.5)
DS Al colonization factors (8.5) %1&%*%,7}(1$f% PR3 ‘B — % The suitability of the climatic environ-

Rrisk assessment
of invasive alien

plantsin  Qing-
chuan  County,
Sichuan  Prov-

ince, China

(35) ment and water environment is average (4.5)
SAFIEE KRB B)E B EE B The suitability of the climatic environment
and water environment is average (8.5)
BT Sy R A AL R A R RIS AR A AF Animals | insects \micro-
Suitability of food factors bials and soil nutrient factors are not suitable for plant survival (0.5)
(83) Sty B Bk L S T RS R A A7 Animals, in-
sects, microbials and soil nutrient factors are moderately suitable for plant
survival (4.5)
Iy B R DA B b AR S AR Y AE A Animals, in-
sects, microbials and soil nutrient factors are very much suitable for plant
survival (8.5)
A K BB HIHTE J159 Weak reproduction capacity (4)
Growth  and  reproduction  %5ffE J)— Mt Average reproduction capacity (8)
characteristics (12) FHHE J15% High reproduction capacity (12)
KEE L KECFEHIHE J13% Strong natural enemy control (2)
Natural enemies (6) HeAF 3 2 |8] Somewhere in between (4)
ToA BUKREL No effective natural enemies (6)
HORBS: S AL H P LAY %<5 Number of townships less than 5 (3)

Proliferation risk

(38)

Distribution (12)

L2 HHAY %L 5~ 10 Number of townships present between 5 and 10
(6)

HEL S HAY 4L 10 ~ 15 Number of townships present between 10 and
15 (9)

H IS Y%= 15 Number of townships present greater than or equal
to 15 (12)

DA B At
Existing  management

ures (5)

meas-

VAT AR )45 PR it ol 45 BRI No corresponding management meas-

ures or management practices (1)

BB BRI AR PE S T S AT X4 Listed as quarantine or key manage-

ment objects by the provincial level (3)

% = RGN A AT RE S T T B FEXT 4 Classified by the state as quarantine

or key management objects (5)

fEREY R )
Dissemination and diffusion

capacity (10.5)

AL REIE T B SRALRE 7 A T A B B A R B EGEAE Can only spread
or migrate short distances by natural means of dispersal (1)

ANAT 3@ 3 N A6 S A7 45 4% Can only be transmitted through human
activities (5.5)

AL A AR TS, LR AR R B TR e SR
FE4% 7 174 3% P H#L Spread can occur through natural means of
transmission, as well as man-made modes of transmission such as bio-car-
riage, transportation, packaging, etc. (10.5)

I AR AR B HE BB — Single habitat type (1)

Habitat suitable for living  A:45535%0 2~ 3 Ff 23 habitat types (5.5)

(10.5) HE R R AU LT 3 A More than 3 habitat types (10.5)
WEfLE S MAESABEMFE M Impact on HALEFRAR B RHAE S RGP HY 1 A Harms only 1 species of
A the ecological —environment forest, grassland, wetland ecosystem type (1)
Potential (8) R B M A RGEH Y 2 F Harms 2 of the forest,

Hazards and
Impacts (15)

grassland, and wetland ecosystem types (4)

NEARAR R YR 3 AR S RS ISAIESA fEE Harmful to all three eco-

system types: forests, grasslands, and wetlands (8)

XAt ox B 1
Socio-economic impact (2)

At B A B No apparent economic loss (0)

ELXT 24 1l i 48 K 2 B i % Has caused significant local economic
damage (1)

CLE S0 M X 3 B T R I B4 Has caused significant economic

damage in the area of distribution (2)
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Hbz)z THEIZ bR BAER
Target layer Criterion layer Index layer Operational layer

fEFEXN R EEE The im-
portance of the hazard object

(5)

FEFEXF R AT EAR, XA LA S HEL R0/ Low economic value
of hazardous objects and low impact on society and ecosystems (1)
FEFX R AVIE, UL S S FAE S HBR 95200 — % The econom-
ic value of the object of the hazard, as well as the impact on society and
the ecosystem in general (2)

feFEXT G AT ME S, A SRS HEESZK High economic val-

ue of hazardous objects and high social and ecological impacts (5)

f& & ¥ fl Haz-
ard control (12)

Ko 2 U MEBE Difficul-
ty in inspection and identifi-
cation (5)

K56 7775 AT 5 PLBE Reliable and fast test methods (1)
HEAF & 2 [0] Somewhere in between (2.5)
A K0 ) ik AT SR AR 22, 46 9% i [A] K Existing test methods are very

unreliable and time consuming (5)

W 8 A5 E B Difficulty of

monitoring investigations (4)

W7 0, B T AR PR R A R R S SEFEHEFAE Simple mo-
nitoring methods, easy to grasp the dynamics of population development,
hazard trends, etc. (1)

HEAF — 3 2 6] Somewhere in between (2)
W& A5 XERE K Difficulty in monitoring surveys (4)

& B MEE Control the

difficulty of management (3)

B B 36 7 1k 18 SR 0, 5 ] 2R 85% L) I+ Existing control methods are
simple and effective, with more than 85% control rate (0.5)

B 7 45 0 R — i, 78 30% ~ 85% Existing methods have average
control rates, ranging from 30% to 85% (1.5)

BUA Bl IG5 2 22 1 il ALK, 78 30% LI R Complex control rates of

existing prevention and treatment methods are low, below 30% (3)

x3 BIIBIMRANEBEDREITGHER

Table 3 Risk assessment results of alien invasive plants in Qingchuan County

Y Species S E Score/ 43 K224 Grade
KA AL Solidago canadensis 86.0 1 9% Level 1
=L B Alternanthera philoxeroides 83.0 14 Level 1
+30FF Dysphania ambrosioides 80.0 I %% Level |
—A4F3%& Erigeron annuus 73.0 0% Level 1l
I THEE Conyza sumatrensis 72.0 %% Level 11
e R i Phytolacca americana 67.0 %% Level 1T
BRI Solanum viarum 62.0 I 2% Level 1l
JNEETE Conyza canadensis 61.0 %% Level Il
I ZE 5l 5 Trifolium repens 60.0 I %% Level 1
B 22 4 Ipomoea purpurea 56.0 M %% Level 1T
KRB Bidens frondose 53.0 T Level I
Bt 2856 Symphyotrichum subulatum 47.0 %% Level 1T
FAAE YL AT BE Bidens alba 44.0 T Level I
W BB Lactuca serriola 44.0 %% Level 1
-5 Cyclospermum leptophyllum 43.5 %% Level I
WS N Daucus carota 41.0 M2 Level M
% KIE Erigeron philadelphicus 41.0 %% Level 1T
MEBHFEE Galinsoga quadriradiata 41.0 M %% Level I
PV Lolium perenne 41.0 % Level I
ARt gz 4 Ipomoea indica 36.5 V%% Level IV
SRORF] Mirabilis jalapa 36.0 V% Level IV
WHER Avena fatua 35.5 V% Level IV
T M8 Parthenocissus quinquefolia 35.0 V% Level IV
WFTRIES Crassocephalum crepidioides 35.0 V% Level IV
FEM A B Setaria palmifolia 35.0 V% Level IV
/DA TEFE Solanum americanum 35.0 V% Level IV
T EZE Sonchus oleraceus 35.0 V% Level IV
ELRME Melilotus officinalis 34.5 V%% Level IV
BT HAH Y2 U290 Veronica persica 34.0 IV Level IV
YEYLEL Bidens bipinnata 33.0 V% Level IV
IEAPE Solanum pseudocapsicum 33.0 V% Level IV
LRBETE Amaranthu hybridus 33.0 V% Level IV
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