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Prediction of potential suitable region for Emex australis in China
based on the optimized MaxEnt model

ZENG Quan™, ZHU Xuezhen, ZHOU Lijuan
(College of Plant Protection, South China Agricultural University/Key Laboratory of Natural
Pesticide and Chemical Biology, Ministry of Education, Guangzhou 510642, China)

Abstract: [Objective] The aim of this paper was to analyze and predict the potential suitable regions of Emex
australis in China and the major environmental variables affecting its distribution, and provide a theoretical
reference for the prevention of the invasion of E. australis into China and protection of the agricultural
production and ecological security. [Method] The Jackknife was used to calculate the influence of each
environmental variable on the species distribution. ENMeval was used to optimize the maximum entropy model
(MaxEnt). Then the optimized model was used to predict the potential suitable region of E. australis in China by
inputting the distribution data of E. australis and the climate data under different climate scenarios.
[Result] The main factor affected the distribution of E. australis was the mean temperature of the coldest

month (Bioll), with a contribution rate of 27.7%. The environmental factor response curves showed that the
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emergence probability of E. australis was greater than 0.5, when the mean temperature of the coldest quarter

ranged from 9.35 to 12.76 “C. Results of the MaxEnt model showed that the suitable regions of E. australis in

China were mainly in Yunnan, Guangdong, Guangxi and Fujian.

[ Conclusion] A normalized monitoring

scheme should be established for the suitable area of E. australis. In the years when the mean temperature of the

coldest quarter in the suitable region is good for its survival, monitoring efforts should be strengthened to

prevent its colonization and distribution in China.

Key words: Emex australis; MaxEnt model; Potential suitable area; Weed invasion
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Table 1 Environmental variable factors
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Mean temperature of the coldest quarter Aspect

s PAAF MaxEnt &8 F0M 40 A s A H R 5 5%
TIFF #& AL & K 1 45— #4509 ASC #% =X,
LLFE{# F R &S ENMeval 27 £.%} MaxEnt #% %Y
BEAT A . D T T G AR () ) vy P L 2 2 By i
oL R D ds BB, O B R B 3R AT AH S A 43 BT
KPP oy A mS PRI AR B i N MaxEnt A5 812 5
10 X, 3R1F &AL B I DT Rk 2, 4 I B 50l A
VI3 A B AE ArcGIS AbFE Ry “*. txt” k&
S, B AR Excel Ay “*. csv” L
P, 850 M 8E S N SPSS R AT XA & A et
ST, AERURBAL SR o X AH G R 2L (R)>0.8 AR AR
&, R TTIR R R A R BT — 25
BT, i 25 5Tk F B K I BioS. Bio6. Bio7+ Biol0-
Biol2. Biol6 fll Biol7. &L TTHRE AN 0 FIFREEAR
& Bio8. TR 7 iR N AR — A BT,
TE 55008 F R 55 W 2= B P - TR A8 1024, TR b 4y 23
Biol3 1 Biol8. #1583 12 M ER T (£ 1),
43 %N Biol. Bio2. Bio3. Bio4. Bio9. Bioll.
Biol4. Biol5. Biol9. Elev. Slo I Asp.
14 FEAZBRRSHEIERLE
TEAFRAEY Z G BT & (https://www.

gbif.org/) %V & HUHE R B P AT ARG IE K, 18
R RMISCER T35 U IREFE XA E
BACFRN, 355 1473 DA EdE A, £ %
HE LR sk R RS, 33 1205 4
oy A VBRI R I SE R ) ENMeval
P27 A0 B 7 = RS o3 A s AT I A A, Bk
1B R 7 =R B AR A A 647 A
1.5 HEHE

MARHAEHL AR 55 R 4t (http://bzdt.ch.mnr.gov.
cn/) Nk GS(2022)4312 S ARt Kl .
1.6 B

f# ] R i % ENMeval 257 045 7 =R o
A B8 558 2 FBAr, 75% BEMLEE A S H T U144,
25% F T IR 4, X MaxEnt 84 o 8 4% 45
(Regularization multiplier, RM) FIFEZH A (Feature
combination, FC) Z#EAT LA, T H EHE % e
RM M 0.1 2 4, FRRIG 0 0.1, 3 40 AN 44500,
[E I 5 5E 29 MSAE4L 4, BT HL L . LH. LP. LPH.
LPT. LPTH. LQ. LQH. LQP. LQPH. LQPT.
LQPTH. LQT. LQTH. LT. P. PH. PT. PTH. Q.
QH. QP. QPH. QPT. QT. QTH. T. TH, HH' L Ny


https://www. gbif.org/
https://www. gbif.org/
http://bzdt.ch.mnr.gov.cn/
http://bzdt.ch.mnr.gov.cn/
https://www. gbif.org/
https://www. gbif.org/
http://bzdt.ch.mnr.gov.cn/
http://bzdt.ch.mnr.gov.cn/

2 W

B 4 F Al MaxEnt AR A R 7 = iR AE Hh FEL A 6 3 A= DX Tt 257

2% (Linear), Q A X (Quadratic), H N Bifb
(Hinge), P NI (Product), T R 1H 2
(Threshold), ENMeval i 5 .44 Lk 1160 #2410
HE AT, &R &S EAEN (The
minimum information criterion AICc value) & 4 {¥A
S TAEFRHE H 28 (Receiver operating curve,
ROC) F A (Area under curve, AUC) Z 74 56
R IGE S ERE, % AlCe [H ik (AICe=
0) I8 8 2 5 1 & e AEY, F T MaxEnt 188
L
1.7 #J%& MaxEnt FUN#EH

ZHE [T NTIR 7R, R Ah P S () 24 1 PR
A B Y o3 A U i\ MaxEnt £, fY 2
o B RENLILEEE 25% IFEALE AL, 75% 1
FEAREHE N IIZRER, (7] ) i i 475 e 5 th 2 D i LA
FAF AR 5 URE TR R, Ak VIR 5
WA E M EEREE, RM 5 FC Btk 5 IS5,
HAWZHONEIN K E . L AUC VU B AL 1 #E 7
P AUC HBOK, U T ek, 0.9 DL ER
AN 25 BUAR F5 W] FE, R AR (1 BE AL AR
SERIAE M, B E S IEAT 10 Ik, LAsAT I8
(ER(EraL it~ A F
1.8 LFIFHSH

¥ MaxEnt B8 A i) ASC & XA il 7 A1
P& N ArcGIS B, B AL bR & i BE AR BR 52
GCS_WGS_1984, il i # I8 F HUSR A5 i 7 = R AE
T 1) A1 B, S0 T 25 SRR 1 9 1) 2 20
AT HE K, 138 07 =R M AEE AR X IGE AR
X\ HoE AR XORT & A X

2 FREH

2.1 MaxEnt £5MRBRUER

BT 12ARBELERNFME T AR
647 oA FBUE, MaxEnt B A4E Y GG 2N RM=1,
FC >4 LQPH, AICc=142.939251, 4 ENMeval ifi 5
AL RM=1, FC y LQPT, AICc=0, £ H N
S HE . RS ECI AT T, R
ROC 7 HTiE# AT BB ERA SR 3G . 22 10 IXE
A5 FIH AUC > 0.9(18 1), U045 BAL B T 58
22 EhoHhETERFREERETEE

12 NIREE 7 @ A, B SN
ENMeval i& 5 @it tb 45 4, RM=1, FC Jy LQPT, X
FH JI D15 VPAG £ PR 858 DR 6) 1 7 = ik S b 34 ) A
(R E B, BRI 15% MBS RAZERE T
SR (Bioll, 27.7%). iR (Bio3, 24.9%). i JE 2

mm 3){E Mean (AUC=0.960)
w2 {i FRifE % Mean standard deviation
mm [ HL T Random prediction

S =
Nele]

cooo
(Ve NN o o)

REPE (1-8R%)
SN
S

Sensitivity (1-Omission rate)

SO
— N W

P

0 0.1 0203040506 0.70.809 1.0
145 5 BE (/NECT T AR
1—Specificity (Fractional predicted area)

E 1 MaxEnt 22 ROC FlEER
Fig. 1 The prediction results of ROC by MaxEnt model
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Fig. 2 Results of Jackknife for the importance of the environmental variables
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Table 4 Areas of the potential suitable region for Emex australis in China under different climate scenarios in different periods
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Fig. 5 The suitable growth reqion of Emex australis in China under four climate scenarios
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