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Abstract: [ Aim] In response to a desire to prevent and control the spread of alien invasive species ( AIPs) in the lower reaches of
the Jinsha River, this study focuses on the reservoir areas of Wudongde and Baihetan Power Stations in the mainstream. This study
aimed to elucidate the species composition and invasion status of AIPs and investigate the presence of alien invasive plants in these
reservoir areas. Additionally, in this study, the risk of invasion was assessed to support the prevention of the expansion of alien inva-
sive plants, as well as to enhance the ecological security in the study area. [ Method] We conducted a comprehensive analysis of
AlPs using a combination of transects, sample survey methods, and a literature review. A hierarchical analysis was employed to es-
tablish a risk assessment system for AIPs. The system evaluates the invasion process, status, associated hazards, and prevention and

control measures. Finally, the invasion risk level was determined based on the grading standards. [ Result] Based on the results, a

%5 B #A ( Received ) ; 2023-10-04 3 HHA (Accepted) : 2023-11-29

EL2WAR: FE=Z k(L) EMA4RA AT E (JG-EP-030222001 ,JG-EP-030222002) ; # [E A+ 2 [ V8 ¥ = £ U H (2022XBZG_XBQNXZ
_A_003)

EE®ENT: R, B, SIHRR, AR H . MY KR ¥, E-mail: xiongl730@ 163.com

* 18 12 {E# ( Author for correspondence) , 5K, E-mail: zhanglin@ cib.ac.cn



- 382 - P (PISC)  Journal of Biosafery

o533 4%

total of 103 documented AlIPs across 70 genera and 28 families were identified. Among these, five alien invasive plants were catego-

rized as level I risk, 12 as level II risk, 24 as level Il risk, 28 as level IV risk, and 34 as level V risk. [ Conclusion] While nu-

merous species of AIPs were found in the reservoir areas, the majority fell within the low-risk levels (IV, V), posing minimal

harm. However, 17 invasive alien plants were categorized as high risk ( I, II ). Thus, we recommend prioritizing the prevention

and control measures for these high-risk alien invasive plants to minimize threats to the ecological security of the Lower Jinsha River.

Key words: alien invasive plants; invasion status; invasion risk; index system; Jinsha River
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Table 1 Risk assessment system of alien invasive plants in the reservoir areas of Wudongde and Baihetan Hydropower Stations

—JHAEbR (B (5 L)

YRR (B S L)

Primary indicator Secondary indicator ﬂz#ﬁ/\{ﬁ . s
(weight ratio) (weight ratio) Assessment criterion Score
N AT B H SR H# Natural diffusion 1
Introduction stage Introduction stage (4% ) Je7 5| A Unintentional introduction 2
(8%) A 5| A Intentional introduction 4
EILREE RN A E S EHIN R AR £ 5E) Unrecord in the List of Alien 0
Degree of importance (4% ) Invasive Species under Key Management
BRI AC T A EHINREARYF 2 3) Record in the List of Alien
Invasive Species under Key Management
sEAE M EE EY:ViEN FEEAKEE O B Mainly relies on asexual reproduction 1
Adaptation and survive ~ Modes of reproduction (3% ) T EAREE R T 25 Mainly relies on seeds for reproduction 2
stage (14%) T 250 F1JCM: ZFEHEA Both seed propagation and asexual propagation 3
il 52 R HLA B B A B i /D A small quantity 1
Number of seeds and other F1424 Moderate quantity 2
propagules (3%) K A large quantity 3
IR 38 1V BE ) 5 X IR 5E 5 ARAE Y = b5 A b AN [F] The environment of study 1
Environmental adaptability area is different from original place or naturalized area
(5%) HF5E X IR 5 A AP R = H s ) Ak 25 {1 The environment of study 2
area 1s likeness to original place or naturalized area
WF5T X IR 5 5 AAZHE 4 57 w3 4k A8 [7] The environment of study 5
area 1s equal to original place or naturalized area
BEEATI ToPkEH 55 8a MBI 24 1 I Asexual reproduction is weak or sexual 1
Breeding frequency (3% ) reproduction occurs once in many years
TeE Eh — A A T B 4T 1 IR Asexual reproduction ability is average 2
or sexual reproduction occurs once a year
ToM 25 3% o A PEE I AHAE 2K Asexual reproduction ability is strong or 3
sexual reproduction occurs multiple times per year
YRy B PRI R R 1~2 PRI T4 Y H Using 1-2 ways for short-distance diffusion 1
Dispersal stage (18%)  Dispersal pathways and FIA 1~2 PRI T BB AL Using 1-2 ways for long-distance diffusion 3
distances (6% ) R e e B St R e T 1 Using multiple ways for long-distance diffusion 6
AT A AZ Woody plants 1
Plant life form (4% ) ZAEH: R Perennial herb 2
— ZAEHHEZR Annual or biennial herb 4
KX % 1 B 5 ) NREMEE K MALHE 0
Effects of water flow on plant Seeds or vegetative propagule cannot be dispersed by water flow
dispersal (4% ) A] DK SE K AL 1% 4
Seeds or vegetative propagule can be dispersed by water flow
Fh T HEFAE XA 3% 15 i MFARAEE BE B ERHE Seeds do not have featuresplant such 0
Effects of Seed characteristics on  as pappus, wings, or down
dispersal (4%) FhFEAHET 8B o 9 S HFAE Seeds have features such as pappus, 4
wings, or down
NS NN o 3 A A i 2SR 1 FhA=3% One type of habitat 1
Invasion status (24%)  Occupied habitat type (6% ) 2~3 FiAEBE Two or three types of habitats 3
3 ML L A25% More than 3 types of habitats 6
Bz fi<30% Low<30% 1
Frequentness (6% ) " 30% ~60% Medium 30%-60% 3
Fi>60% High>60% 6
[ NPT o3 A 1 L HAEZmA WUJ1144 5340 Only distributed in Yunnan and Sichuan provinces 1
Domestic distribution (6% ) HAEm 7 Hh X o3 A Only distributed in Southern China 3
TELE FHR /M IX 734 Distributed in most areas of China 6
FHEER/N 7N Small 1
Population size (6% ) 1 Medium 3
K Large 6
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Primary indicator Secondary indicator -

(weight ratio) (weight ratio) Assessment criterion Score
g1 -A Zor e FMA%E /N Less impact 2
Harm and impact Economic hazard (9% ) RN — % Medium impact 4
(28%) SEMHEK Greater impact 9

A fE SN Less impact 2
Ecological hazard (10%) 20— Medium impact 5
MK Greater impact 10
HEE Nl RE R E FEMAHE/N Less impact 2
Hazards to livestock and human 2 —J& Medium impact 4
health (9% ) SR Greater impact 9
B 4k EEEYE FREFFULEZ Maintain an observation 1
Prevention and control ~ Prevention and control intensity o R B it L 4% ] Measures need to be taken to control 2
(8%) (3%) TR RESRH Multiple prevention and control methods are needed 3
for integrated management
SRS BRI S , A A Prevention and treatment is easier and investment 1
Prevention and control effect cost is low
(5%) B 6 PR 4 PRI X | 75 4 301 18 N T RN 88 45 3% A Prevention and control are diffi- 2

cult and require short-term manpower and financial investment

B 16 ME , 75 K S T 4:3% A Prevention and control are difficult and 5

require long-term manpower and financial investment

x2 LAERMRAEEHRBSET

Table 2 Family statistics of alien invasive plants in the reservoir areas of Wudongde and Baihetan Hydropower Stations

Brigen PR FHE I T T 23 L
Types of family Number of family Percentage of family/ % Number of species Percentage of species/%
ZFEL Multiple family 3 10.71 49 47.57
HPEEFEL Medium family 4 14.29 26 25.24
HAE Depauperate family 4 14.29 11 10.68
PR Monotypic family 17 60.71 17 16.50
JE3T Total 28 100.00 103 100.00

M ZME (=6 F) FEFE(2~5 Fh) R
J& (1 F) BIFRIER] 4 J8 28 80 ( B A5 R4, 2011) , 45
R 3 proR, 70 @ISR AZHY + , ZF B

Ipomoea VL J& Amaranthus JiiiJ& Solanum | K& & E-

rigeron %5 16 J& , LA 43 F AP R A K228
Ageratina FRIE35 )& Parthenium $E5% & Malvastrum |

Kk Jg Euphorbia 1 J&

BT M SRR E A R R

FEELE Cenchrus 55 53 J& , i1 53 Fi,

®3 LEERMMEAREYERSIT

Table 3 Genera statistics of alien invasive plants in the reservoir areas of Wudongde and Baihetan Hydropower Stations

Ja i JRH JEE Gk R E 43 L
Types of genera Number of genera Percentage of family/% Number of species Percentage of species/ %
LR g Multiple genera 1 7 6.80
SEFE Depauperate genera 16 22.86 43 41.75
FAFHJE Monotypic genera 53 75.71 53 51.46
3T Toal 70 100.00 103 100.00

22 RANEEYEFRR

5 ZR LRI P R P, 3 DX ) AP R AR AR £
FEIAR FEAR | —AF R — AR B AR A RO
AR BAR AR RO AR A T 25, Horp —4F
AR Z A 49 B HiZ XSSk A A S A
47.57% , % WA =M YT 5 Bidens pilosa L. 5RIK%G €

Y% Euphorbia hirta L.55; HOR g Z24F A KA 32 Fp
(31.07%) , FEAIFE A EIEE. Euphorbia heterophylla
L. 3%3% Malvastrum coromandelianum (L.) Gurcke 3]
T35 Tridax procumbens L. %, HAMKK AHEAR 7 Fp
(6.80%) , G458 Pt KB Cajanus cajan (L.) Mill-
sp. BAVTF Senna occidentalis (Linnaeus) Link & ;—4F
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60.19% . A EGIAJEALZ U &L 3l 0
BOIMREE Dy EEH R T B ST RY SRS 3l 4o
LY H N4 I Ipomoea cairica (L.) Sweet 54E
FFEAE D I, T T R B Phytolacca americana
L. P4 A6 Datura metel L.Z5AE N2 A5 A 4R
B A TSNP BAED T I (B 43,2020) .

e TETIA” AR SR A YA 36
Fl(34.95%), TEGIAZIRHE NIEHR T 85,
RATERIS S IC AR M | F, NEFIHE A Avena fatua
L. 119 42 85 B D 7 S B2 iz i 25 O Xt AR
(H4:3,2020)
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AN A AT ISR gl R
FE N 25 P R AR, AR 46 7 P R 7R R A /S 4 S
PEAFE (H4EXL,2020)
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0 AR PR R M DX 103 R AR R AR AW
HKIET 6 K3 X, Horp 5™ TAL M B i £,
A7 63 T (61.73%) , L ALHE /NE HE Erigeron
canadensis L. FETFH] Ageratum conyzoides L. ==y
Galinsoga parviflora Cav. % ; R A AE WM 16 Fp
(15.53%) ,fI¥E 5 B 14 Medicago sativa L. WY TH &
Crassocephalum crepidioides (Benth.) S. Moore . J4 bR
. Crotalaria pallida Ait. 55 ; 7 7= m 2 [ W25 .00 3%
F 5. Alternanthera philoxeroides ( Mart.) Griseb. , fi&
FLEL Praxelis clematidea Cassini . B2 ¢ % Datura in-

noxia Mill. 55 | FIEIH ( 41K Cannabis sativa L. [ J8]
& Abutilon theophrasti Medicus | WA KS Sida acuta
Burm. F.458) B9 AZAEPIEI A 10 Fii(19.42%) K A
BRI (a0 25 H 3 2~ 95 Taraxacum officinale F. H.
Wigg. . SBE T Symphytum officinale L.) FIHFEM [ 4N
% Sesbania cannabina (Retz.) Poir. 2] AR
HYIAXT A Y40 2 Fh (3.88%) .

2.5 ShSRNEEYRE TG

215,103 FhAPR AR AR Y 19 AR (B 7E 37 ~
92 73 (F% 4), ZRCTESNSEAREY £ 55%) L
ZEARBE 7T ( Th 4 WURI = B A, 2018 RAEHE A,
2023; FMEAF,2022; BT IS, 2021) LR B IEA
W5 DI S AAZAE ) 1) S HER B, 22 XU
&R 5 AR S5 2% o [R] I, 22 Y 3 XL (L X ]
J& , AE B S BEAR I DX 3R AP > A AR AR ) 55 o XU
PR A 10 USSR DA DX T 4] b o o

BB =77 43R0 T BBk AZAEY) ,
FREZEPE S MR R R 0 TR
AR 5 Y, R E W — 7 T e R T ERY
SR AR H ET 9 ACHE R MR AR
Yikh 4 5%)  fa FH P E RPIAE N E AR, 5
—J7 13X 5 MAEYITE STV T WA iz 2
JAE R P2 X9 A 11 B () B i JfF HE
NAZRRAR R H TS5 2 M A 8 R GE, X s
RGN 25 1 U™ HE R

B Ry 67 ~76 32 1T RS AZAED)
L 12 B, Ho S YRR B T E R G E A, A
HERL ERZEPY JRIT I RS W] AR T BB A
RS ERA Y PR SRS (54:%L,2020) ,
{BH GRS AN B T RS R, 52 e 72 B2 X 2
I3 — R fEFEPEART T GRSy, Qi B4 I 5
Galinsoga quadriradiata Ruiz et Pav. GRA A , IR H
TEH AR XIS T2, )RR 32 DB A 2 PR 45 A
LA BRI,

WUBHAEL Ry 57 ~ 66 3] A TR Sk A AR,
AR B SE TESE R R I T
Alternanthera pungens H. B. K. 55 24 Fj 75 87 [X 45,
MR E TS TR B BRI A BUR
PR, Xof Az AR PR RN 28 5 1 B — 7 A JEE 1Y) £ T 52
i) il FLAS R EAE T

BB Ry 47 ~ 56 31 IV R S AZAED)
45 e 7 2% Agave americana L. ¥ FE & Cenchrus
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echinatus L., ¥ 46K R & 3¢ Nicandra physalodes
(L.) Gaertner &5 28 Fft 73 A X 3 1) 7 A~ B A% 3
B RN IXAEE (X)) JR &R oA, W AR S PR A 2
e E SR AR

BB R 37 ~46 2 VR Sk A= A6,
B /N IKAE Pilea microphylla (L.) Liebm. & AR
1 DAL 3E Solanum americanum Miller %5 34 Ffr,
e A DI N A oA, LA T A 1 g
3 itig
3.1 SMSRNEEWARIRK

AU A ) 103 FhAARFEY) , o4 AR
YIREY 25% , T WLZ X SR B0 A 5 5 2 B AR A
AW, SRR, AT R R A2 B SR I BE S5 RN
GBI FAE R, A VD VLT R R R A
X eI AETE R (RIEHESE, 2007 ) , & 45 NG
FEIERA, 8 G AR AR AR B4
T35, I A N 8 BB Ak s 4 i
JEE R A T T R A 1 B A R ER (R AR N
85,2016) , A F T AP R A AW 015 A FE
B AR, VDT UK sk T B A R TR Y
B LA R, Zh S 2 Be AR 5 RO s ) BERR
HE— LI T AR AR A AR R A

SIRE LR R AR S 2 4 Y VLR S R
TEFA VR MEE DOMR AR R A FHE X 5 =
Ul 22 [X | B 7l 45 ) 3 X3 ) 28 4 [ A A R AR A
PIRPE S B IE S A — B AT, 2022 58 AN
KA ,2022; BRARIRAE,2023), kAL JEAY K
Z AR RO, T 1 5 W0 30 1 5 A R AR
(Waheed et al. ,2023) , IbAM, 28 H L RERE 1t )&
HON AR R, s RHE Y 2 B A 8
T PRSI Jm A A, AT AR B XU ORI 2R TS B
L2 Pk R LR (T fE 5, 2017; Shi et al.,
2023) ; AU 22 B o» R (AR R S48 iR
(NS PE# Datura stramonium L.55) LA N KEE (10
FAREL Euphorbia cyathophora Murr. %5 ) BRAE B I iA&
WS WAL, 3 w3 A R (AR R B
) T4 Ty i G 1 25 1 O 2w Y ] 3 Bh Tk
(Forget et al. ,2005) , T4 I ELFPEE AR VL H

TEA TG B | BRSO AMAE Y AR % X R
A BRI RIS, Horh DL — 4R A 2
2 (49 F) o R BIE A R B, RO RSN ok AR AE
WITEEICIESS R AHE JH 757 55 X 2 A B

T4z A0 A (XBEERR A 2023) , X 7] fig 5 H % ER
RIS N BE 1A K. A, AH H AR AR AE W 1 R o
E VN LA ST e N Y WAk
REEIE IV e ) TR (XK A, 20225 B/ == Rk 2
,2009) , ik, BRSNS AAZ R o5 At T RE
[ LA 0 S X SR BB oI I , WP R, AR A
NRAEY s DAY o-BE B A 1 s % 0K LA AR T
J B SR AR /NE RS AR e B
PEg, B0 T HAAZ TR (IR T A B
2013; Zhao et al.,2021)

AP L S B Sk AR 2 02 T
B R MRS H A BT AR E B
W, HK BN S s ik A T AR I Sh L AR A
B, TSNS ARSI AR S AN sh 3% Yl
Ko ARBFFEH TR A 6 5E YN b DX A1k AR A
YR Z X 54 E AR AR AR Y B 3 2RI
—3((Hao & Ma,2023) . FHAth X f8 & FF J& (1) 94 £
AFFE A B, AL ISR TR [ 1 R AR HE ) 32 B R
Hi (BN 2555 ,2022) , X AT REETE I Y IX Rl
Rl PN, JE S8R 2R S A 40 X 2R A2t () DB 4 A, EL A A L)
MIAE IS RE ; n =z b 36 5 30 45 B AR, BOR R T
I & VN B AR R - b 1y 3R ) 1) SR IR BE 45 1
WK E AR ORI 2745 ,2022 5 546 ,2020)
3.2 ShSRNEBHEYI R I IEIRA RS

FEVEAGFE AR A E I L ASHIF5E — 5 T T 3B
o1 WA, I T HOr RS R AR A
YA BAEY R AR AR, AR RAE LT AR
AR AL F P48 Ar ( E 455 ,2020) 5 55 —
D5 T, TR 45 A B 9 XS 0 SE B A 400, AR I 38 3% T
— LB HE S WA Ml X A R A AE R AE 1R 48 A
foiltn, 2% &S B 5 DX 3 hy H R Y B X, AR )
AR EED B2 K A A 8K, ZEPPAR FR b
HE N T T AR AR FE AR X IR 5 R Y
TE I BB T A AR A R b S S A
DX 35k A R BT AR I A ADL R B8, DA 7 % ) B 3
LA XIS AR AAZAE) o RIS, PP DXl P ¥l
N2, BENSE 1L K FALHE SR AR 7E & VDT
R T B BRSO R ER T R A AT LA
WKEE K AL X —F5 b it — 25 ik, LAk,
WA T YR BE R AL < B« R RN 45
S WAIE 5T DX 35N IR B PEA 6 A, 36 0 T PEAT 45
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3.3 SRNEREYRKEERER

WEA 9 AASAE KU DAl A, XU 25 206
9353 b IFANIE — (T8 45, 20225 T kA 4F,
2020) o AT [7) 4 RURE LAt DX I 2 AL T 58 AH
XFHE Lo T S L S R X A AR AR AE ) Y
SPRTEOL , AT SR AR R 53R 5 2K
G, BEAI AN TR R XU 557 568 7 AU {E X
) R 45 A5 2200, AT 27 LA 5 88055 MU (A
DX I) B A (R AR B A, 20235 BT B2, 2021)
XU TR PP R b AT QR S 22 7
TECT HEAETEE A S, 2T Il , AT 2 U
XU BGARL IX ), B S L 10 KUBS (LA o X [R] B 1, 3L
KU S5 0 285 R e A5 5 AT 5 IX Aok AR AE ) 1Y
SEH AR O K G AR

MRAEITH A5 R, 5 7R PEA R 2R X Aok AR
HYhE T %A RN FER A 17 Fl, X2
PR R B AR AR 4 53¢ ) Fh gkl 23 A
1REHRE R 1 R GEEARM) 82 R OPHAR
Fir) (B XA, 2018) A1 13 Bl 28I (G A
PN IO 55 ) o X 17 T2 A DSBS
RSN R AR, T B AT A B, B
ARG S5 B AAZ AT 24 T, FErh A6 4 Fif
PP ESNRARKD) 2 5%) KE N 1 HCEIEAR
N7k IR D E i g 6] NS Wy AN L D =
Ipomoea purpurea Lam. 4K 2§ Tithonia diversifolia
A. Gray, HHT, X8 M AR FAEARAEFE A G UK
SRR, FEZ NRIRBZ R, 40, 76554
P, B AP 2 7 TR A DT TR RURE AR 2.35% , W]
AT T XS S B SRR 22 (71.76%) o R
PRAE (2018 ) LIRS AR 2 F 7 3 00 VL) 45 i X
I3 DX XA BR 4T T2 XU 8 4 Ao A7 2 B
AR PR 5 ) A, 5 o D) DG TR M A R
e B HAAT NN R . B VIRV 42
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AN RABEY RS 5 9 0 AR X SE ) b 7 A DXL A
I A B B R P HAR B A T 1 A A
ik, Xk ] 120 M X ) A R 00 A 7 A 1 T A 52 )
A FRECETE , SO 3 PO XU 14 W o R4 385 24 1)
eRlIPYIE ST IS
3.4 SRNEEWBAEEIR

BT T IR AR Y R A FE S

NSRBI VARG, FEoA K I B A X ) A 5 |
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P SARAB Py 0 e 5 LK, 5 0 5 0 5 | oA ) £
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FEORIE TS, o JCH T 22 B ok F AL SE D
WA . EEXTIA ) T A IR A=A, — 7
TSR BTG , 7853 7% AR B A AR, 5255 R
WL AL AP BIG Tk  IRR S — MR
BB IG FE i ( Clements et al.,2019; Shrestha,2019)
T3 —J7 0, L FH W) Fo A7 5 B 45 5 S g A2 AL 3
s, O SRR T Sk AMRAEY R AR SIS
X FI R Sk 3 #0k 8 ( Adhikari e al. ,2022; Fang et
al. 2021 ) ASCF e XU SR AR A ) 14D A 00 5
AR, BEREINGABS AR AR, AR 46 FEA AR PR
(1) B A AR Ak B B BT XU DA T A, SR 15U B IR
WA it

WA, s B AL A A TR DX o Y Aok
NI SR A A, T 2 38 v 3l P IX T P iy
s b B AR AR AR AR, DL
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AT A R 15 FA R ARAEY (1T A4 3 F,
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B AE RS BIAEE TR P EG 5 KA LY
MRS X T (10 92 3 8 550U ) R 3
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() A 12 (Holmes et al.,2005) .

B MR AR EAL BT I =L
AXFFP R AR AL R IATE B 7 28 B, S A RS
SR AP IE A WIS TR (H araE,
2023) , it — L HEBN G VDT T UFA R AR A P (1) 5
A,

S 0k
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