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invasion risks. Among these invaders, Bidens pilosa L., commonly known as Hairy beggarticks, has inflicted substantial
losses on various sectors in China, including agriculture, ecology, and the economy since its introduction. However, a
noticeable research gap exists concerning the ecological niche dynamics during the invasion process of B. pilosa, and the
clarity regarding whether its niche has undergone shifts while invading China remains elusive. This study combined
occurrences and environmental variables from both the native range and China, utilizing the Maximum Entropy model
(MaxEnt) to analyze the potential suitable regions and invasion stages of B. pilosa. The aim was to investigate the invasion
risk of B. pilosa in China. Through a comprehensive principal component analysis, the study calculated niche dynamics
indices, including overlap, stability, unfilling, and expansion, conducting tests for niche equivalency and similarity. The
findings revealed that while a slight overlap in the ecological niche existed, niche equivalence tests established that the
niches in the two ranges were equivalent. Moreover, the results of niche similarity tests suggested a higher-than-expected
similarity in the ecological niche between B. pilosa’s native and Chinese environments. The ecological niche dynamic indices
added another layer of understanding, indicating that B. pilosa maintained a highly stable ecological niche during the
invasion process, highlighting the conservatism of its climatic niche. The observed differences in the ecological niche
between the native and Chinese environments primarily stemmed from unfilling, with minimal instances of niche expansion
during the invasion process. Although some alterations in B. pilosa’s ecological niche were identified in the Chinese context,
it was crucial to note that the Chinese ecological niche remained predominantly a subset of the native niche. Compared to the
model based on native distribution occurrences, the model based on Chinese distribution points predicted a smaller region of
high suitability, demonstrating a southward shift. This suggests that B. pilosa in China tends to favor regions with higher
temperatures and greater precipitation. The results of the invasion stage indicated that most regions in southern China were
stable invasion areas for B. pilosa, while potential colonization areas existed in the north and some parts of the south. Among
the environmental variables used in the models, annual mean temperature ( Biol ) and annual precipitation ( Biol2)
contributed the most, playing a key role in the distribution of B. pilosa. Notably, the research results underscored that the
invasion of B. pilosa in China has not yet reached equilibrium, indicating a substantial invasion threat, especially in the
northern and eastern coastal regions in the future. In these high-risk invasion areas, it is essential to establish a systematic
monitoring and early warning mechanism to track the expansion trends of B. pilosa and identify new invasion hotspots, using
species distribution models and remote sensing technology. The research findings are of significant importance for
understanding the ecological niche dynamics of invasive species and developing effective control strategies, providing a

scientific basis for addressing the issue of B. pilosa invasion in the future.

Key Words: niche conservation; niche shift; MaxEnt model ; invasion stage; Bidens pilosa L.

ITAESK  BEAE R BR 5 5 N D S A 3E &f\ﬂéi%/\{lllﬂﬂﬁﬂu&ﬁpi,ﬁﬁ%}*%I@Tr?«z%iio Hhok
ARG G| A S IREE 207 AN ZSAR A R T AR . AR YRR AR R 5E oA 5 AR R 0 5 4
RETT W LE W) Z2 AR PR 1™ E U, 3 2 R BRI R K 4 @l@ilu\?\?ﬁmﬁ]ﬁ%%B"JE&”‘““?Z:o b 2
Grak s ny P K e, T G 2 S >k P RS W3 i Bk R, © Rk 8 32 A0 SR AR W AR R R K A
Z"_(ﬂ
H AR (Ecological Niche Models , ENMs ) J&— 5 T4 Fivfr e ol 32 & B2 50 s DL A R85 IR 408, 8
RFRE T T R T A o 1) ST B e A AN TR 3 A BSR40 SRRk A IS AR R A A 52 R A B ) 2 401
AR BN T T R R R S AE B AN /\&ﬁi%ﬂh?ﬁ{)ﬂ'[S]ffﬁﬁﬁﬁtTﬁﬁE’JI,\o i
ORI (MaxEnt) , UM VERERSE , PPORS BE i, FAT B A8 1, E AT © R DAL SR MRl AR XU
FYEE T A
SR FH AR 25 LR A (0 4% U AR 152 2 ) ol 1) 24 25 6 7 225 () R ) b ORAEAS AR | B2 2507 A 5F 1 ( Niche

http ; //www.ecologica.cn



10618 JAE = 45 4

conservatism) > " EZHFGTRG AR SO AR SFIEAE AR TR A ZS (R A ) ROBE b AR T AR, Bk
2 AR R, AR A AR AR A A ARG BBl Z [ AT e AN e Al R, Y AR R A 28060 i THEAE
Yot A AR AR T YRR i A5 R R R A=Ak, o AR I M B A o 90 ) A= S AL A AR R A T
SRS (Niche shift) o iX—BG W R 20, ity " (B> efrshy > a2V 4 ik
ASOHEB AR TR LT A SRS G A 1, WA T R A AR FO & A A= K
BRI 5 EE . H T AR R AT AR B DR A B RSP I B A AR — B P&, WAk il — 2L,
I I AN FIAE AR B P 08 2B A AR A X S 7 P R A AR T EE2E

YRET B ( Bidens pilosa L.) 48R BT B8 — 4R A REARRIY) =T L 1857 AF I IRFE B s i &
B, T 2014 I = h ESSR AR Y R4 ) 2022 AR K E S ISR ARV 4 58%) .
OB R A A BRI 2R SR, BRI R FTRS BT NE SR T R, B R R A R e
(] e YR ELA SR B RE ), ] DAAE R A PN (AR 2 (), e R BT AR B ™ R Y M AR A
AR50, RAT R HABSRCERIER B S5 EY SRR, SEED - AT [ AR
K, s RELO A AT A R BRI . SR, B EDN R A B AR R i A A AR AR S D
HIIL, A DZEXTIRAAR PR 507 AR A S AR RS A T30 22 BT

A BT AT R L 5 e Y A3 A S SRR B A S U MaxEnt B BREAE DU RRE
[, (1) R FAE T E AR R RN A S RSP R AR S EAE e (2) s AT R 1 R R R
Bt (3) RAEFFAE T E P ARZLTIABE, SRR T ARV w8 e s R w ARSI
4 £ ACSY A D B T =y PN S B  / E S ] 5 e X el B N o R U ey e o P

1 #Em7EE

1.1 YR sdE

A FE T BT B0 3 A B R T B AN A | b E A AR AS T (https - //www.cvh.ac.en) L AR AE
W) 2 FEPE BRI (https . //www.gbif.org) , JEA55 T [ 28K 33752 £ & AR K0HG . B 20 A3 B 1 B 42 5
A3 AR SR, USSR i 2 %5 A 25 43 TR R AR 25 (5 B AR T 0 4 B2 ], %oF 3 A7 A5 1A 7 B ML B ( 4 2.5 943
TRE TR o EREE T 11158 Dor A S TR, ARG LAY 7945 A0 A o5, Horb i E 47 1855
Ao WAMEA 3213 53 sk H R AT E A I 1 (B 1)

;
N .; & z . : R .’
. . A .
° e ° & 9, o
o %° %q’o ° f
o B &y e
. At J ¢ - ‘,.‘:)

0 4100 km
 E—

E1 #REERERERFIMASERHENRELZR
Fig.1 Records of native and invasive occurrences of Bidens pilosa L. worldwide
1.2 B
PREEHCHE & . WorldClim ( http : //www.worldclim.org/) "2 3815, £ 4% 19 AN EW S Ak 7R, 70 3R H
2.5aremin (29 Skm?*) kil G PRI AR B 2 1] ) g B L MR AR AL 3 BE DL R T ENMTools 3153 A7 742 e 22 i)

http ; //www.ecologica.cn



21 4 FAE AR T AN TR R AR T R A A SRR S AR KR TS 10619
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Table 1 Average percent contribution and permutation importance of 20 environmental variables to Bidens pilosa L. models across 10

replicate runs
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Table 2 Average percent contribution and permutation importance of environment variables selected to Bidens pilosa L. models across 10

replicate runs
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Table 3 Average percent contribution and permutation importance of environmental variables in different Bidens pilosa L. models across 10

replicate runs

J5 4 H (A EHE)
v Native China Global ( excluding China)
P -
LR R R kR e Tl e Tl b
variable Description Hr /% HEM/ % Hor /% FEN/ % Hor /% HEM/ %
Percent Permutation Percent Permutation Percent Permutation
contribution importance contribution importance contribution importance
k= SR
Biol R 62.7 62.9 30.2 48.6 65.2 1.7
Annual mean temperature
SRRk
Biol2 S km . 19.4 10.4 45 15.6 32.6 233
Annual precipitation
=N [\ 7] =N
Biol4 * I,E {}]E% kEE 16.1 19.6 9.6 15.8 1.9 3.9
Precipitation of driest month
PR ey
Biols Pk ot 17 71 15.2 20 03 L1

Precipitation seasonality

J He

>»Z

T 0.725997 / e B 0.809978
ks fi: 0.000081 NI s ff£: 0.000030

0 750 km
[E—

Es5 ETRANPESARRNGIHNEtEETENBEEER

Fig.5 Prediction of the potential suitable regions of Bidens pilosa L. in China based on occurrences from native range and China
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