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Potential distribution of a new aphid species:
Shivaphis pteroceltis in China

Wei-wei LI'* | Ying-chao JI'", Guang-chi AN*? | Yang-min ZHAO*, Cheng-gang ZHOU'"*"

"College of Plant Protection, Shandong Agricultural University, Tai'an, Shandong 271018, China; > Forestry Bureau of Central
District, Zaozhuang , Shandong 277102, China; * Horticulture Research Institute of Shandong Hongda, Zaozhuang, Shandong
277117, China; * Forest Protection and Quarantine Station of Zaozhuang, Zaozhuang, Shandong 277800, China;
> Engineering Research Center of Forest Pest Management of Shandong Province, Tai'an, Shandong 271018, China

Abstract. [ Background]In recent years, Shivaphis pteroceltis was identified as a new aphid species. This species is causing great
damage to Pteroceltis tatarinowii in Zaozhuang, Shandong Province. [ Method]In 2013, the distribution of S. pteroceltis in Shandong
and Anhui Province was surveyed. In addition, the potential distribution of S. pteroceliis was predicted by Maxent niche model com-
bined with environmental variables. [ Result]The results show that most of potential high risk areas are concentrated in Shandong
Province, with limited risks in Jiangsu Province and the City of Beijing. Potential risks of invasion is considered medium in the prov-
inces of Hebei, Henan, Anhui, and Jiangsu. The provinces of Shanxi, Sichuan, Jiangxi, Liaoning, Hubei, Hunan, and Zhejiang
are considered as low risks. [ Conclusion and significance ] The predicted distribution of S. pteroceltis, using the Maxent niche mod-
el, shows that the concentration of higher risk of infestation is located in central-eastern regions of China. This is where prevention
of occurrence of S. pieroceliis should focus since it is the main area for P. tatarinowii.
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Table 1  Environmental variables

Viile fi# B¢ Description Vii]e fi# B¢ Description

Biol ARSI Aerage annual temperature Bioll TS B IRE Average temperature of the col-
dest season
Bio2 SR 22 FH ¥J{H Average monthly temperature difference between Biol2 AERE K Average annual precipitation
night and day

Bio3 ZEJRE Tsothermality ( Bio2/Bio7) x 100 Biol3 #¢ i A [ 7K & Precipitation of the wettest month
Bio4 IREZH A5 b bR ifE2: Seasonal temperature standard deviation Biol4 #ix T H F7K & Precipitation of the driest month
Bio5 % A fx & i Highest temperature of the warmest month Biol5 [k AT 55 2250 Precipilation variation coefficient
Bio6 A% A FefK i Lowest temperature of the coldest month Biol6 B2 LR /K i Precipitation of the wettest season
Bio7 SRR AR AL S Average annual temperature range Biol7 fix T Z= K& Precipitation of the driest season
Bio8 IR 2R Average temperature of the wettest season Biol8 Hi % Z= B K & Precipitation of the warmest season
Bio9 BT 2R Average temperature of the driest season Biol9 3 ZE K & Precipitation of the coldest season
Biol0  FIEZREFEIIRE Average temperature of the warmest season Alt WK F B Elevation

1.3 #MRFA*E

1.3.1 HAMAE  Maxent BAIPA S AEFX LG
2515 B FAE : Linear, Quadratic, Product, Threshold,
Hinge ; H- ' Linear $711F Sk 725 5 19 187 A0 AL, Quad-
ratic FFEZ JEAR f 78 57, Product FIE% JEAS 552 H.
YEF , Hinge HFAE S V5 X 90 b o) B0 458 52 0 19 137 25 30
{81301 7 74 2013 ; Phillips & Dudik , 2008; Web-
ber et al., 2011) o A[FRFEALCE FFEA R 4L, 24
FEAE = A /DF 80 1), i ] autofeatures 35 11 B} iy
A BRI ] B s FEAS B 7 15 ~ 79 1,
{#i ] Linear ,Quadratic fll Hinge ; FEAREUEIE 10 ~ 14
s, {# ] Linear #1 Quadratic ; £ A< £ & /N T 10 B,
] 2 {fi A Linear ( Shcheglovitova & Anderson ,
2013), I, &KW 5T % B Feature & Linear
Quadratic, fifi FH 22 X 56 3IF ( crossvalidate ) #0155 7Y

BATIRESL B R 5 IR, Regularization multipliers 15 &
BRIAK 1, B K IEAC IR B ( maxiterations ) 1% B & 5000
K, WSS (B ERIA S 0.00001 , 3z FH IR (E ALy Mini-
mum training presence , HAW U E BRIN , B 515 2R AL
BADZER . 535, R JIVI: (jackknife ) 73 H7 25426
S5 A S AR ASE AR T XV A 3L 53 A Y BTRR, T HERR I
A DTBRAAS 5, A TR AR AR I VTR S AT 3T o

1.3.2 #ANFH  FERARIPEAS T ROC Hh4k (%2
B TAERRE M ZR) PR Maxent A= 25455 5 1) 1
& ,ROC £k T M ( Area Under roc Curve, AUC)
(B R A A ) B R ) ik (£33 55 4=, 2007
Miller, 2010) . AUC {2 ROC 12k 5 b A5 47 [ ik
{18 T RRVEL , AR5 25 150 1 1) PP 2 4, AUC {8
KRR 5 BEAIL 53 A AH B BROTE | PREE S 1 5 T (4 4
Tty L3 A RS 22 TR DG A, B A8 1 0 A5 SR
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il (Wisz et al., 2008) . AUC {4 0.5 ~0.6 F5
TR 22 50.6 ~ 0.7 Frn Fl AR —##50.7 ~0.8
FR T AER 50.8 ~0.9 FOR IR ;0.9 ~1.0
FER R AER ( iz 4255 ,2007 ; Swets, 1988)
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Table 2 List of surveys completed on the distribution of S. pteroceltis
H# . AR AR TR HupkR
Date HuA3 Location Geographic coordinates  Elevation (m) Damage rate (% )
2013 -09 -26  WIZRAHETE FHE Xiwangzhuang, Zaozhuang, Shandong N 34.800° , E117.600° 54 72
2013 09 -26  [IZRA LT KM Forestry Bureau of Zaozhuang N 34.833°, E117.550° 67 66
Central District, Shandong

2013 -09 -26  WIZRAFEF WS Qingtan Temple, Zaozhuang, Shandong N 34.767° ., E117.533° 198 40
2013 09 -27  IZRZE% 5 Hi X Hi-Tech Zone, Tai'an, Shandong N 36.133° , E117.083° 139 80
2013 -09 -28  IZR TR %7 Lingyan Temple, Jinan, Shandong N 36.350° , £116.983° 411 76
2013 -09 -31  “4#% B/NE Xiaoling, Jingxian, Anhui N 30.750° . E118.467° 32 20
2013 -09 -31 7 BB P4 Eryoucun, Qingyang, Anhui N 30.650° , £118.050° 101 15
2013 -10 01 Z#AHUEILSF Longshan Temple, Quanjiao, Anhui N 32.033°, E117.967° 243 82.5
2013 10 -01  ZZRLIBMEEEFIL Langyashan, Chuzhou, Anhui N 32.267°, E118.283° 87 78

2010 * JLET P4 11T Miaofengshan, Beijing N 39.680° ., E115.820° 466 -

2010 * 4650 I J51l1 Shangfangshan, Beijing N 40.101° , £116.080° 260 -

2010 174 R 483 Huata, Lingqgiu, Shanxi N 39.102°, E113.980° 635 -

* FRITR A IR IEEEAIE R

* These data are coming from historical records.
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Fig. 1 Potential distribution of S. pteroceltis in China
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Fig.2  Contribution of the most important environmental variables for predicting the distribution
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