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Adaptability analysis and risk assessment of alien invasive weed
Cyclachaena xanthiifolia ( Nuttall) Fresenius in Xinjiang

FENG Jianan'*?®, YIMITI - Resuli*, SHI Bo*, ZHANG Xing’, FANG Yan’, MA Deying" "

"College of Agronomy, Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China; *Key Laboratory of Prevention and Control
of Invasive Alien Species in Agriculture & Forestry of the North-western Desert Oasis ( Co-construction by Ministry and Province) ,
Ministry of Agriculture and Rural Affairs, Urumgi, Xinjiang 830052, China; *Key Laboratory of Monitoring and Safety Prevention
and Control of Agriculture and Forest Pests, Urumgi, Xinjiang 830052, China; *Urumgi Customs District P. R. CHINA,
Urumgi, Xinjiang 830011, China; ’Tacheng Customs District P.R. CHINA, Tacheng , Xinjiang 834700, China

Abstract; [ Aim] Cyclachaena xanthiifolia ( Nuttall) Fresenius is an invasive weed species. The aim of predicting its potential habi-
tat and conducting a risk assessment in Xinjiang is to provide a scientific reference for effective prevention and control in our region.
[ Method] The MaxEnt model and ArcGIS 10.4 software were utilized to analyze and predict the potential distribution area of C. xan-
thiifolia in Xinjiang. Additionally, the classification of risk levels was performed. Furthermore, the multi-index comprehensive evalu-
ation method was employed to comprehensively analyze and assess the hazard risk of C. xanthiifolia. [ Result] The suitable area for
C. xanthiifolia in Xinjiang is predominantly situated in the northern region, covering a wide expanse. Highly adaptable areas include
Karamay City, the northern part of Changji Hui Autonomous Prefecture, and the central part of Tacheng District. Key environmental
factors influencing the distribution of C. xanthiifolia encompass the annual average temperature (biol), the average temperature in
the driest season (bio9) , the average temperature in the coldest season (hioll), and the average temperature in the hottest season
(biol0). The comprehensive risk assessment value of C. xanthiifolia is 2.238, indicating its classification as a highly dangerous
pest. [ Conclusion] Though C. xanthiifolia is confined to Tacheng, Xinjiang, prediction results suggest a potential expansion of its
coverage in northern Xinjiang. Therefore, proactive management and control measures should be devised accordingly.
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TLEERAE . AR AR A R Bt FE AR S X A9 A 4 23 A B KU DA - 55 -

W& SRR R, A AR RS H
JZH (Paini et al. ,2016) . AR AR FEY) 2> B A
TR IE A, R EUE Y 2 R e b B 3
& WING AR RS RGN, s - Cycla-
chaena xanthiifolia (Nuttall) Fresenius J& — 4F 4= 2§
FHEY, 57 B AL S P, 2 3 A S8 A W e e v A

It — (2R 24, 2020) , F 20 42 80 4R

HWAEFE L T8 LB, Z 5 EE A TE R
DX LR B 45 M (B AR A, 2021) . 2012 4F 8
A AL ERSE (2017) TER SR T R i) . R
& H HAT R PSS N RE ), NI TE T 5 1
(RIE %301, 3 S A T TR Y 4 39 BB RE AR G IR A
M AR S IR EE (A5 AR5 ,2012) . IREH AR KEL
Glycine max (L.) Merr. £ K Zea mays Linn. 7] H
2% Helianthus annuus L. F1EHSE Beta vulgaris L&k
L, BRARARAE D it o, 3t J™ B 9 22 B 45 2k (WA KR
45 ,2011) . HAER W5 51 EAG R RR , fE AN 2E
B ( Krstic et al. ,2007) .

MaxEnt A RITE N A T A= Wi e o0 A DX, H
it LR A M ) L P AR ARSI | L I D 15 DL
Tk i 1k 2 0 vE B (Phillips & Dud’ k,
2008) , PRI, MaxEnt B8 C 42 W H T4k A
fee A= e v [ A T TR A X BT, DA R Aol 3 ol
KRB IE B A M2 (AR AR, 2017) o

S [ A 7 it ) A 7 B M (B A
ARTF,2015) , Oy 1 3k S B B A8 8 S
K JEENME, AR MaxEnt 55 ArcGIS %K
B A - A% A i 8 3 2 DCHEAT T S8 >R
ROC HHZE (receiver operating characteristic curve ) 3
PPOTBRL Y HERR R, i3 HI T VD Ek (jackknife ) 1 752
M i 5 E PR A A DX A Y B BRI A e,
ZARPREE G VAL T 1k, 0 A FE AR B i B KU, LA
1 s E R F R B i 2 B B AR
1 HREFE
1.1 BEESmAERESLE

TESE T 52375 5 B v I 11 R BT R A 0 A, )
H GPS e BcAs B A b B b AR AR A, 1 Ah DA
LIRAEY) Z RS B AL M 25 (Global Biodiversity
Information Facility, GBIF) F #k k& H-7E 2 BK ) 77
AT GORE, I 2 B & N A A T R 3 1A 518 3O3R
I E i R G B 20 A OB B, F il
SN o047 J5A5 BARATE A CSV A% R Se:, I HAk g

YR oA s A BT R A7, RRRAR
FEMRZE SR ArcGIS SR HEATZ8 W X A0 BT, e 243k
AR BE S 1A 5053 A 1 95 A
1.2 INETE

#£ Worldclim B3 (http: / www. worldclim. org )
THEAFG 19 MAFEREAE, LRI
1950—2000 4F- 45 P45 A0 it (1) -S4 (E, Hoos () oy o
130 s, HTFHEEAR G A HA — 2 A, &)
J R 22 R LR P )T, o) A TR AR 4L 4 R i B i)
(Fibk,2022) , F FH SPSS %k {4 Xf 34 4% A5 i i 47
Pearson AHOC R B (r) 4341 A 17 3k A e B AH G 1Y
SAGEECE (r>0.8) X I 45 SR R 5% 1, 19 488 TR R
B AR i P AR TN (B AR EE 2017 ) , e 2L O
e 12 ANFREEAR T MaxEnt BRI (£ 1) .

*1 ATEATANKETE

Table 1 Variables used in the mode

R L
s A gk 44
Variable .
Variable name
code

biol A4 Annual mean temperature

bio2 A F-¥E 2% Monthly mean diurnal temperature range

bio3 SEIRAE Tsothermality

bio4 L 225 28 AR B9 45 UE 22 Standard deviation of tempera-
ture seasonal change

bio7 AR ALV Bl Range of annual temperature

bio8 el 2 F- 247 Mean temperature of the wettest quarter

bio9 T 2R Mean temperature of the driest quarter

biol0 BT Mean temperature of the warmest quarter

bioll 1% Z5 -3 Mean temperature of the coldest quarter
biol2 AR 7K B Annual mean precipitation

biol4 1 H ok E Precipitation during the driest month
biol8 e Z=[% 7K & Precipitation during the warmest quarter

1.3 SHIRE

S TR (2019) (771 KRS B 4315
B RN 1 B PR AR S AR MaxEnt 1/ B
BT 25% 19 53 A1 s 8IS B IR Hir 75% 1
VIR  BedE T b HoAA S RGO BOAE, A
PAIZTT 10 WK, HEHL 10 YA~ F-S4 Rt 45 A
XA BB TE oA DX IO Y e 4 A5 R, ISR T
D25 58 A % S ks Bt i s SO A% = ASC,
FEFIH] AreGIS B AT HE45 1 raster 4% =X, A F 48 6]
W A543 9% (Jenks' natural breaks ) {5t H-i& 4 X
X153 4 AEEG R E X (P=0.5) HidE AR X (0.1
<P<0.5) MK X (0.05<P<0.1) AEE A X (P<
0.05) , A5G BIERAE HAE B ) I FEsd AR X

ROC H£E F A AUC (area under curve ) {H i
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GG BA BT TN ) 45 S B AE A . 0.5 < AUC fH < 0.6
B, TR 45 A 22 0.6 < AUC {H < 0.7 B, T &5 5
— ;0.7 < AUC {5 <0.8 I}, T 25 F 45 i 115 0.8
<AUC {H<0.9 B, T 25 5 AR #EH ;0.9 < AUC i
<1.0 B}, T Z5 S A e (VPR AR SR, 2012)
1.4 BEBEXKEMETRE

Z W 45 (1995 ) ST 1A 8 A 1 KU P T
iR 22, I AR i B0 B 119 A 40 2 e 1 B L ATE 9 465
BBz A B RS AR FE R 1l 5 A — A bR
16 ™ d8hn, XA RAE AR IE TRy, B
153t — AR bR EUA
2 BRESW
2.1 ROC HiZ&HKIFEETMN

ABIFE AUC FEIEH 0.980 (F 1), BT
S5 TR

W ) (AUC=0.980) Mean (AUC=0.980)

WY {E+/-Fr4E )7 7 Meant/-one stddev
W GHHLFI{E Random prediction
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1-specificity (fractional predicted area)

1 ROC HiZk 3 iE MaxEnt il 45 R
Fi#5389 AUC &
Fig.1 The ROC curve verifies the AUC value

obtained from MaxEnt prediction results
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AR A B 78 B i v 7 7 A X P A T AR, W
TIVIEAG R A5 5 (B 2) w45 AU FH B — PR3 A o
BF X TE R AR I 308 25 52 0 45K %) A8 A8 it SR 4FF
B (biol) f TZ=F- 2l (bio9) | i ¥8 21 2l
(bioll) FAZEEHHE (biol0) , I B 125 MR
CHAM N EZABEH T
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Fig.2 Jackknife test for the environmental variables
23 BREHEHBEESHRATNER

BT MaxEnt T 45 5%, 05 ik B 09 3 A= X
HEATEEA 43 o AR BT B AR X AR
SREH DX, HC i o A DA A v i B AR T L B R
LA PH A B R St X v 7 5 i A DX 4 o 4 2%
MBI PEHR B W DX B IR A YR M T L
il I A T AL AR R MR IE RS AR N AR B ; I
T A DAL AT T Ay 2% b DX S R P S B I X
U FA I 2B AR 5 T A K rp O AL
i FL VA AR BT o b DA S | k4 7 T e R
B N Rl E P B | 5 M R e At )
PUHR AREERIX 5,

24 BREERRKMETME

MR A B0 [ N S o3 A T e S 35 v L 22 0%
B AL RENE M e S S N R AT LS
VEA & PR AR L3R 2,

FE A3 A B AL SE M, e )iz o
ATFERRIN KR S I A K (hitp ; // www. ca-
bi.org/isc) , W52 43,

ER N TP RS P o T R A E I [ -
TEIL TR LB BRI TIAR W8 JR I T SOR B Aa 25 I
SR R B3 (B4, 2007) o IR 2 75

WIEM AT E AR H AR KT Bk [ H
2 FSEAER MG FEARARAEY) & o, 3 U™ B A 28



514

TLEERAE . AR AR A R Bt FE AR S X A9 A 4 23 A B KU DA - 57 -

T (BIERAE ,2011) , W4 3 43, HAbR eSS
FEEY A S B AR e A F 4R
Y. W04y,

] A 5 Hb A7 . 98 [ SRR fin &=k M %
e it FEORZEWE s AEE L E SRR G H8)
A E LR HE (Ewald & Daniel ,1999) o T4 2 43

ZEFENFE BEE EEEENIEDA K
K ) H2E AR ORI ORGP, 2009) .
L7 U

ZHTFFFEE AR AR E KT E K [ H
% ECE S AR T 350 7 hm® W4 3 43,

ZHET ENAETTIE . KT B 0 H 2R E
BZTARY), TR REENREEY, &5 M E
o WA 3 4,

R REME L T AF k| 3K ] A& T OC il 2 A il
s B i PHAS 2646928 Jmy A N B 7 B
EMNF AP R K& RS M7 (FER,
2012) . W43 3 4

Tz T AN T AR A B R, S 5 3% A
AR R 3G . WA 3 58

FEAM L IR G E ) Z 0 i fE b 36
R TN B 24N E 5, A 2 4

] A B S 3 A O - At B A TR 3 A DX
I AR E AL X ARG X AR AR X AR
X PR Hb X VG b M X A7 RS A X (PR,
2012) , W41 3 41,

TR e T s B Re e = A K+, 18
BARRF A P Tk 55280.8 A, P TR B ALK 5
FEACE T HAE B3 (B HE,2010) o A2 47

e A M B A B AT e H I B A A
. WAr2 41,

I T Ah B ) B R R A B A AT B By
BRAVEFH, Jn A A= 9 Bl 3R e Kbk B 2% 98.03% ~
99.28% (X T AIFI I ,2010) . WAA 1 43,

HRBRMERE AR BR RS B A B R . WA 2 43

®2 REBERKETMEER

Table 2 Risk assessment index of C. xanthiifolia

— AR /&Y 7 PO AR E T AEL
Primary index Secondary index Evaluation criterion Score
Py E ARG Py ES A 20% ~50% 2
Distribution at home and abroad Distribution abroad
P E N5 0% ~20% 2
Domestic distribution
Py IS F Py RTEM T3 X H % Important 3
Potential damage The potential economic implications
Py, FABAS BEMEA 35 A W IR A 75 No 0
Vectors for other quarantine pests
Py, [E R 33 sth o7 10 [E L) _I* More than 10 countries 2
International quarantine status
Py 32 E A ER AN Py ZEF EIFNE 4 F Four kinds 1
Importance of damaged host Number of potential host species
IS4 SOl >350 77 hm?>3.5 million hm? 3
Distribution area of damaged host
Py 2 EF ENATNE Z2FNE T High economic value 3
Importance of damaged economics
PG A SEFEY WO g P #RAKTT Bt Z2 W AR Often intercepted 3
Introduced habituated and Possibility of interception
dispersed possibility P 4 38 i A A T >40% 3
Surviving rate during transmission
Py SN 20% ~50% 2
Foreign distribution range
Py B 58 Bl 2 >50% 3
Domestic colonization and suitable range
P ety e TR Al TR KR 1 2

Transmission and spread capacity

#%& Mainly carried by vehicles over
long distances
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2
—ZRAEHR Bt/ & =g PN b T B
Primary index Secondary index Evaluation criterion Score
Py RS B AR P R 55 78 WM i AT HEMERR 2 0 3 I High reliability 2
Efficiency of risk management The difficulty of quarantine identification but time consuming
P52|§%5§&i}q§ﬂ/‘ﬂﬁf§ [ FE 2 AE 50% ~ 100% The control 1
Management difficulty of pest rate is 50%-100%
P MR XEBE GRS B L BRAE R R, A 2

Eliminating difficulty of pest

The removal of malignant weeds is
difficult and costly

S (1995) WU PP (322 5
P,=0.5P,+0.5P,,=2.000

P,= 0.6P,+0.2P,,+0.2P,,=2.200

P,= max(P,,,P;,,P;;)=3.000

p,= y Py XPp,XP g XPyXP s =2.551
Ps=(Ps+P,+P,)/3=1.667

R= /P, xP,xPxP,xP; =2.238

HRETR A A E R L A VR bR W
FAYERFEE 30 4 90.2.5<R<3.0, R Hlfa ks ;
2.4<R<2.0,HEGK;1.9<R<1.5, PG ;1.4
<R<1.0 fRESfERK:, B4 H-1 fa b 255 1E A
2238, )@ TSGR A FEY,
3 itig

VAR ZE (2012) 2K MaxEnt #5ER#F XHE &
HAE TR Bt 3 %) v A A X AT T, 45 R R
B (B B3 A DX, e 553 11 P I e A i 4
WS B E A X, R E A 4edE AR B
Ao VE T S P b X A e A R X TR O
AUC fHi55 0.926, 2 B 150 25 S B A . (HIZ Bl
N 285 SR i s 114 305 24 DX 000 4 R B, AR A 5 A
FH MaxEnt #5181 5T 48 B 76 23K 04 40 Fh 2 A 5K
it RS B TN LA B R IS AR X, S5 AR,
15 A 8 A 3 A X R B A e L X, X S
VAR A (2012) TR A4 {545 B8 5 958 A 16 A= X O
AR AR ARBIF G RT3 5 %) FUI0 DX 58 A o, X
SR A7 118 B s 1 it LA R R ) S B 5 3

I, JO7 ™ FEL s R 0 A 8 S, A 928 15 s U
TIIVR Ko 2285 Rt iR A o5 DX BB ) 4G A A B X
B H AR B A 3 % B, L7 B b aE—
B G (K224 2020) AT AR S
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KHPUEIR, EIRET 4~ 6 M1t A o H g
Tk B 3R | G e Sk fin (NH, ) ,SO, , B K BR Bl

BETEE] 95% VAL GRBCAIFE,2010) , HHH SR8
M Amorpha fruticosa L. V>R Hippophae rhamnoides
L. EHFRBOR Poa pratensis L.55 HAG 4T S Abthr
(B2 U R AR A7, T 4 R B
EREH (BB ,2017)

AT PARAF B AL AUC “F3I{H K 0.980,
FWZ I AR AT O0E G g6 4 2R 3R 1
P-4 (biol ) B T 2= V-2l (bio9) | & Z=-F-
Bl (biol 1) e fZEF- 1 (biol0) XHBR 15 H-#Y ¥
TESI AW, 8B il B 2 5 i {4 H 731 Y 32
BN T,

ARG R ZARARER G VAL 7 % 3 3 X
GHAEE NI O e FIE 2 FES EE
BEVE A AE FHAHICAT AR R XURS: 4 B A% AR A5y T
PEATIRAE TR, 23 5 PG RS B AR BT S Y A& 6 7
CEEVRHE Dy 2.238, J& T L fE I A 5 B,
TERZITPAG IR R R E AR R AR AR IR 2
A AE—E B A, R bR R A 25 A
B, Fidh, FIE H AR M RS A R — b ok
YR A [ 3 DX AR 25 ) M 22 S R 7 3R L
i 2 B AL (2% i 45, 2022) , Rk, AR T
R DB R AR AR XU PP AR AR R By
WU DAl R GE B mf e, O 3 AR AR P U
B A 7 St B AT e A AR

e RS PANGEE 2 I N B AP O P 7 K |
it B BEE F AR ™ AT W AR SR 3 T A A
FA BASH- R N 2 A LA, — BAR A M
REEHEBE A HAR P, 0 22 T A2 1 ¢ 5UR 0 5 DR )
GRS ,2010) o %5755 880 A DX 4l A ¢ B
oA - TR A B Ry i A XS A T e 4™
B, B At — 2D Y B i TR A 7 A
R RORS SRR N a0 ] A A B 2 TS, A
TR e 35 R Ml g B 4 T
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