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Prediction of potential geographical distribution of
Sphaerolecanium prunastri under different climate
change scenarios based on MaxEnt model
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Abstract: [ Aim] Sphaerolecanium prunastri, a scale insect which harms wild fruit forests in western Tianshan, Xinjiang, is indu-
cing massive mortality of Prunus armeniaca and the decline of ecosystem health and services. The potential suitable habitats in China
under future climate scenarios were predicted, which can provide scientific basis for the prevention and control of S. prunastri in ag-
riculture and forestry departments. [ Method] Based on the collection of geographical distribution points of S. prunastri and global
meteorological data, MaxEnt model was used to predict and analyze the potential suitable habitats in China. [ Result] The average
AUC of the MaxEnt model was 0.949, suggesting the prediction results highly reliable. The main environmental variables affecting
the potential distribution of S. prunasiris were min temperature of coldest month, precipitation of coldest quarter, standard deviation
of temperature seasonal change and isothermality. The results showed that S. prunastri could have a wide potential distribution in Chi-
na. The model predicted that S. prunastris’s highly suitable habitats were mainly distributed in Bohai Coastal Region of Liaoning
Province, Hebei Province, Beijing, Tianjin, Shandong Province, Henan Province, central Shaanxi Province, as well as the border
area between Gansu Province and Shaanxi Province, and the Yili Kazakh Autonomous Prefecture, Bayingol Mongolian Autonomous

Prefecture, and Altay region of Xinjiang Uygur Autonomous Region.The moderately suitable habitat were mainly distributed in Liaon-
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ing, Inner Mongolia, Shanxi, and Xinjiang. The area ratios of highly suitable habitats, moderately suitable habitats, and low suit-

able habitats were 4.62%, 6.69% , and 18.77% , respectively. Under the future climate scenario, the highly suitable habits showed

a dispersion trend, especially in Xinjiang. [ Conclusion] The habitats suitable for S. prunastri account for 30.08% of all land area,

with a risk of continued spreading and invading outbreaks, especially in the northwest and north of China. Relevant departments

should pay attention to it.

Key words: Sphaerolecanium prunastri; MaxEnt model; potential geographic distribution; climatic change
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Table 1 Environmental variables affecting the distribution of S. prunastri contributed percentage

and cumulative contribution percentage

M DINERIES E IR
Environmental variables Precent contribution% Accumulated percent contribution%
2 A 5T Min temperature of coldest month 34.0 33.9
% ZE [ K it Precipitation of coldest quarter 15.3 27.6
TREZT A b bR IEZE Standard deviation of temperature seasonal change 13.9 5.4
ZEIRAE Tsothermality 13.2 13.8
fix T A BE/K & Precipitation of driest month 9.5 8.3
el H B 7K & Precipitation of wettest month 7.5 6.8
[ 7K 528 5 24U Precipitation seasonality 6.6 4.2

2.1.2 AR E AL 7ER A Bk 4 A
S TUME R AR AR & T, B4 ROC #h 2k
(18 1) ,AUC {55 0.949, KT 0.9, A Yk 2 <7 Ay A
TRURTADL RN 38 B Ay A o, R BH i P &5
WERA TS, T T AR SR 938 A X R 43

2.2 BWERWNMIEBESHSHETEEMNER

22.1 JIMERBRER TIUNAE SR BERF X
WA R PR I8 A8 B X A B 2 R R, ) U0k K v

AR 7 AR g | U132 PH X Wy b 4 23 A B
BRSO, h P 2 W) DL, e AR T i Ay
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Fig.1 ROC curve of predicted distributions of S. prunastri Fig.2 Jackknife test for key bioclimatic factors

=z 1.0 . 07

£ 2 06

2 0.8 ‘g :

3} 0.5
k=] 2

2, k0 % 04
5 )

v 04 2 03

= % 02

= i3} .
Z 02 =

=0 B o

15 20 25 30 35 40 45 50 55 60 200 600 1000 1400 1800
bio3 %F-ifh £ biod i E 2= LA bR 22
Isothermality Standard deviation of temperature seasonal change

é 0.8 = 0.7

‘g’ 0.7 g‘ 0.6
5

2 0.6 o 05
2 0.5 =

L%D 0.4 '%ﬁ 0.4

# 03 s

£ 02 = 02

x 0l 2: 0.1

0 . WG

-40 -30 -20 -10 0 10 20 0 100 200 300 400 500 600

bio6 fie#% H il
Min temperature of coldest month

biol9 % Z= L K i

Precipitation of coldest quarter

3 MaxEnt RE R RY X ESHEEEN R IFHL

Fig.3 The MaxEnt model studies the feedback curve of species to dominant environmental variables
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e R 3k 2030 ,.2050 A/ ssp126 . ssp370 2 Fhig
Src I Ak 4 FhRRAR DU AV AR E2 R I AT S50, T
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Table 2 Statistics on the potential distribution area of S. prunastri in China

P} Unit:x10* km?

T A X A

Types of suitable area AT Current ssp126-2030 ssp126-2050 ssp370-2030 ssp370-2050
JEiE 4 X Unsuitable area 671.18 539.25 518.31 583.21 566.67
K& A= X Lowly suitable area 180.20 246.69 255.39 207.29 199.71
138 A X Moderately suitable area 64.22 96.26 110.20 91.60 105.03
mhiE A4 X Highly suitable area 44.38 77.97 76.08 77.88 88.57

3 it
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