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Abstract ; Studying the impact of different degrees of invasive alien plants on regional community structure and plant species
diversity is of great significance for evaluating their harm to ecosystems. Xanthium italicum is an invasive weed that is widely
distributed in world. Its adaptability and competitive advantage over native species have led to agricultural loss and
biodiversity reduction, yet its impact on local plant communities under different degrees of invasion has not been reported.
In this study, we select the X. italicum as the main research object, the Midong District of Urumgqi City, Xinjiang, China
was selected as the research area for plant sampling investigation, which has obvious X. italicum hazards and a large
distribution area. From the perspective of X. italicum and its symbiotic local plants, this study explored the changes in
species diversity and community stability of local plant communities under different levels of invasion, using species
diversity index, community stability, community invasibility, impact degree index, competitive advantage of invasive
plants, and invasion intensity. The results showed that; (1) Compared with the uninvasive areas, the mild invasion of X.
italicum significantly increased the species diversity of local plant communities ( P < 0.05), while severe invasion
significantly reduced the species diversity of local plant communities (P<0.05). (2) In communities invaded by X.
italicum , community stability decreased by 25% from low to heavy invasion levels, while the invasibility, competitive
advantage index, and invasion intensity index of X. italicum increased by 77% , 79% , and 83%, respectively. (3) At a
low invasion level, the impact index of X. italicum on species diversity, community stability, and community species
number of this plant community was <0, which had positive impact. Conversely, the impact index of X. italicum under low
to moderate and heavy invasion levels on species diversity, community stability, and community species number of the plant
community was >0, which resulted in negative impacts. (4) The diversity and stability of local plant communities were
positively correlated, but negatively correlated with community invasibility (P<0.05). (5) The Shannon-Wiener index had
the highest direct pathway coefficient (0.828) for community stability, whereas the Simpson’s index had the highest direct
pathway coefficient (0.932) for community invasibility. Our results show that moderate and heavy invasion by X. italicum
has a huge impact on the structure of plant communities in Xinjiang, in addition to immeasurable impacts on the fragile
ecosystem and indigenous species diversity of this area. We propose that X. italicum should be controlled and eradicated in
the early stages of invasion to prevent irreversible and severe damage to plant communities in Xinjiang, as the core and hub

of the “Belt and Road.”
Key Words: invasive plant; species diversity; community stability; community invasibility; degree of invasion
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Table 1 The contribution of plant community diversity to community stability and invasiveness

MR RE PR R HEE AR
P a P P
S H' D ] F S H' D J F
S 0.008 0.007 0.007 0.005 0.007 -0.228 0.215 0.213 0.146 0.223
H' 0.828 0.782 0.817 0.695 0.741 -0.123 0.116 0.121 0.103 0.110
D 0.173 0.162 0.171 0.146 0.149 -0.944 0.881 0.932 0.797 0.816
J 0.539 0.345 0.453 0.455 0.298 0.142 0.090 0.119 0.120 0.078
F -0.608 0.5955 0.5445 0.5255 0.336 0.192 0.188 0.172 0.166 0.106

S, BERAE YA Number of plant species in the community ; H' : Shannon-Wiener 2 FEPEF8 41 Shannon-Wiener diversity index; D ; Simpson’s L3 B 5 44 Simpson's
dominance index;J : Pielou's 5] EEFEHL Pielou’s evenness index; F ; Margalef's 3 & FEEF8 4L Margalef’s richness index; P EL 4518 £ 24U Direct path coefficient; P’ [R5
ZHX Indirect path coefficient
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HAE YIRS ZREE R AN, SR AR L, 32 B AR A A W) Z e P4 B8 B i s (A bl AR
AT KNS B4 5 4 I 34 R AR S B3 0, A A ) ZREMEFE SR B R R . X5 Wang %2220
K — K # € ( Solidago canadensis ) 4 2 i BF 58 45 5 — 8, Wu 4 L & P& 5 % T 55 (Aliernanthera
philoxeroides ) %% FE NAZ S INFE & M)A = 05 BEFNI 5 BE | MIBE A AR TR EE 03 I ) S 25 3 (1A s A ) Wy o 22
PR, B2 EIRGIR LI R K AT BB, AR AR TE AW IR AERE 7% e i e B2 A1 5 119 5 ), %A+
WIFR AT b7 AN G R S AR AR MBS R R R 2R ARFTR AR B AR R A
2 AT A R P R VR R

AR AR AL 23 PRHR K 138 1 B8 ) M Sa S RE I FTRAS M AR S R G0 P4l , S BOY A ) 2 HEPE T
W, 7 B B ] gt AR P ) K 40T B RIS B AR AR B A, 28 A B X AR b A ) B 22 Rk
RS EPE R R R BE b B, 3X 55 Wang %6 PRV N8 K — B ¥ #E ( Solidago canadensis ) AR AR
AYHE TN, XA I 2 FEE FIRG S P i e i A B L R B BB RS R 3, B T ERAEH R
TR 38 T A R A H AR R R B A mr i hn, Hod i f B 58 P 03RO i B o 4 B 2 AR 28 0
TSR 5T 0 IR AS R )T 9 () 28548 AR Z2 A M, DT 2 80X A b A ) T 22 R P AR RS A 190 52 i 7 2 44
. BEIS A RETE Z R TR Ae e PR S O v rT AR I, MR 7T AR 1 S AR RIS 24
P IR R Tk R AR

FEE I AT AR TN VA R E M 5 A I ) eV ZRE A BB VIR Y AR HF52 % W Shannon-
Wiener 45 $O6HHF V5 FoUE 0 DTk e T HA 2 RE MRS B0 DTk, X — 455 Wang S N RRFFE 45 AR i
W15 Shannon-Wiener 15 3L A 75 AH LU , Shannon-Wiener $i5 £ 2 1 9% 2L 25 T 19 E I8 A€ 1k, JF X
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FEYIAAZ = A RIS, BEAh , ARSI 55 22 B Simpson”s 8 B0 75 0T AAZPE 1) STk o 1 Hofth 2 RE 1
FEE BT, X 5 Z AT IR 4G A3 DB B RIS B AR B B o, ok HL 1A R B 11 A 34
Tl NI BGw A RN AR 58 B2 (Y BGI0 , XERET B AT AR 7 AR B RS2 M 5 X e Simpson’'s $5 4007 A4 H 4
YEH . K, Shannon-Wiener 5 K06 BEVE R E PE R G HHE | Simpson's F8 8O R I AR TE R R EE

4 it

ARG HAE R E AR T A M T AR (000 18, S e v = A 7 BB i {FL 7 v
FIE B AAR AT B ssi /b T A MUAB MR ) 22 REVE AR P A2 1, AT N 1 BRI B T AR AP, A
YRR = e T RN, SRS S R SR A 58 14 A 2 AR U - 2E W 8 2 A AT AR RS LA AR A
WP AT S 7B, B LR B A AR AR AR I — P9 B 2 5
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