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Prediction of the potential distribution and suitability analysis of
the invasive weed, Bidens alba (L.) DC

Mao-feng YUE, Li FENG, Ye CUI, Chun ZHANG, Xing-shan TIAN*

Institute of Plant Protection, Guangdong Academy of Agricultural Sciences/Guangdong Provincial Key Laboratory of
High Technology for Plant Protection, Guangzhou, Guangdong 510640, China

Abstract: [ Background] Bidens alba (L.) DC, a worst weed native to America, is widely distributed in tropical and subtropical
regions of the world, but its potential distribution area in the world and China is still unclear. [ Method] In this study, the MaxEnt
niche model was used to predict the potential distribution of B. alba in China and the world. [ Result] B. alba was mainly distributed
in the tropical and subtropical regions, between 15° and 30° in both the Northern and Southern Hemispheres. Its medium and highly
suitable areas are mainly concentrated in southern North America, south-central South America, southern Africa, northern Southeast
Asia, and southeastern Australia. The main suitable area of B. alba in China was mainly in Guangdong, Guangxi, Hainan, Yunnan,
Fujian and Taiwan. It is predicted that the suitable area of B. alba would not change significantly in the world, but could increase in
China by 2070. [ Conclusion] B. alba has the risk of further expansion in China.
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Table 1 Percentage of areas of the different suitability grades for B. alba in the world %
PG AREESE A= DX 3 FHBE I A DX 1o 3 A IX Ak 2t Total
Environmental data Area of low suitability Area of medium suitability Area of high suitability "
U B Current conditions 5.47 2.88 0.93 9.28
(1950-2000)
CCSM4.0 (2070) 4.71 2.86 0.84 8.40
BCC-CSM1-1 (2070) 5.87 2.73 1.10 9.71

22 BAERHEEPENEEESHT

FI AL YR B e TR 03 A X =2 A6 4 30°
ARG R DX, A48 ) 2R )0 RS L B AR LT
LTINS TR TP UL 12 A X
(B 2), MIGATHFORAE , FAL R E 5 250 A 7
J7AR VY RS A BV s L T T DX
MIE A S RART , FAE T BT ) i B 3 A X 4 A 7
RV G RS 5 N X, 0 i
B IX T 66.23% .49.19% . 100.00% .65.16% Fil
12.75% 5 WREEE A XA TE VUK . =/ ) AR T o
e 5 A4 X, a0 b A X 1.53%
30.70% ,15.64% 14.97% F1 25.51%; K iE 4 X

FESMIERT )P )R LT R WL 6
BX(%£2),
23 2070 ELHKK[BETUEF TARRFIEES
BRMEERX

FIH S [E [ 2 R ABFFE L A S b 2
BN AR ) 2070 4F 4R ER BT 8 XF 7 A6 Y 5
TR AR XA T 2 B, 2070 4F A8 AT BOE 4 BR
Y38 A X5 S AT A — B (K 3~4) , TEARE,
FIAE BT R RE 38 A= X o 2 BR i b T AR 95,29 9% ( 2
ANHLAS B4 T0I0  E, T A RS AR X
2.80% , 1= 38 A X 5 0.97%, 3 A= X B i AR
9.06% , 5 YA EEA—F (L 1),
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Table 2 Percentage of areas of the different suitability grades for B. alba in its main distribution areas in China %
X BT RAE AR 3 A X rhEE IS A X TR B A A X 23] Totl
Region Environmental data Area of low suitability Area of medium suitability Area of high suitability = i Tota
H1[H China YHi Current conditions ( 1950-2000) 2.09 2.32 3.33 7.74
CCSM4.0(2070) 5.13 3.38 2.84 11.35
BCC-CSM1-1(2070) 3.44 2.66 2.91 9.01
J" % Guangdong 47 Current conditions ( 1950-2000) 13.27 15.64 66.23 95.14
CCSM4.0(2070) 19.78 21.13 58.05 98.96
BCC-CSM1-1(2070) 16.96 16.23 57.47 90.66
I P8 Guangxi 2MHT Current conditions ( 1950-2000) 20.14 14.97 49.19 84.30
CCSM4.0(2070) 24.12 19.52 53.33 96.97
BCC-CSM1-1(2070) 22.56 14.48 46.19 83.23
#F 54 Hainan MHT Current conditions ( 1950-2000) 0.00 0.00 100.00 100.00
CCSM4.0(2070) 0.00 1.63 98.37 100.00
BCC-CSM1-1(2070) 0.00 7.08 92.92 100.00
TR Fujian YA Current conditions ( 1950-2000) 36.72 25.51 6.61 68.84
CCSM4.0(2070) 55.95 34.04 0.53 90.52
BCC-CSM1-1(2070) 41.75 24.45 3.02 69.22
£ 75 Taiwan YH{ Current conditions ( 1950-2000) 5.65 16.39 65.16 87.20
CCSM4.0(2070) 8.89 18.90 64.09 91.88
BCC-CSM1-1(2070) 15.04 9.73 63.20 87.97
2 Yunnan 243 Current conditions ( 1950-2000) 17.26 30.70 12.75 60.71
CCSM4.0(2070) 13.56 44.89 3.93 62.38
BCC-CSM1-1(2070) 13.17 41.05 4.85 59.07
PG5 Tibet 2MHT Current conditions ( 1950-2000) 0.19 1.53 0.57 2.29
CCSM4.0(2070) 0.47 2.37 0.00 2.84
BCC-CSM1-1(2070) 0.28 1.05 1.32 2.65
PuJi| Sichuan 2MHIT Current conditions ( 1950-2000) 0.99 1.45 0.07 2.51
CCSM4.0(2070) 6.02 2.71 0.01 8.74
BCC-CSM1-1(2070) 4.73 2.09 0.31 7.13
K Chongging 47 Current conditions ( 1950-2000) 0.00 0.00 0.00 0.00
CCSM4.0(2070) 17.92 1.80 0.00 19.72
BCC-CSM1-1(2070) 12.74 0.09 0.00 12.83
Ft M Guizhou YHi Current conditions ( 1950-2000) 1.04 2.18 2.48 5.70
CCSM4.0(2070) 8.00 7.55 3.13 18.68
BCC-CSM1-1(2070) 10.31 3.70 3.94 17.95

I B IE AL XK LS T 1% 00X,

The regions listed in the table are the areas with medium and high suitable percentage above 1%.



- 226 - Y Journal of Biosafety H2s
150°W  120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E
. ) . ) A . ) . . A .
s
60°N TP - I 60°N
30°N 4  30°N
0° 4 - - 00
I R&E4 Not suitable «
[CHEBEEA: Low suitability “SaQa \
| [ ESE A Medium suitability 3 % .
30°S 4 [ 3 3E 4 High suitability £y I 30°S
J #
60°S 2o F 60°S
s g e
o S L 2 0 5,000 10,000 Kilometers <
L 1 J
T T T T T T T T T T T
150°W  120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E

3 CCSM4.0 #3XT 2070 FH LR EAEETREIE A X T

Fig.3 Potential distribution of B. alba in the world under the model predictions by CCSM4.0, year 2070
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Fig.4 Potential distribution of B. alba in the world under the model predictions by BCC-CSM1-1, year 2070
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