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Predicting the potential geographical distribution of Oulema melanopu
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Abstract: [ Aim] To investigate the potential geographical distribution and invasion risk of Oulema melanopus in China. [ Method] The
potential geographical distribution of 0. melanopus in China was simulated using the adaptability analysis software CLIMEX 4.0. The simu-
lation results were interpreted and analyzed in ArcGIS 10.2 to map its potential geographical distribution. [ Result] The highly invasibility
areas of 0. melanopus were mainly concentrated in the Huabei Plain, southern loess Plateau and northern Yungui Plateau in China. The
moderately invasibility areas were mainly in the northern North China Plain, northern Loess Plateau and Northeast China Plain. The lowly

invasibility areas were located in the transitional area of the highly invasibility areas and in south and north slopes of Tianshan Mountain,
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Xinjiang, China. Dry and cold temperature stresses were the main factors limiting the distribution of O. melanopus in China. The affected

areas were mainly distributed in the northwest and northeast China. [ Conclusion] O. melanopus has a wide potential geographical distribu-

tion in China, and its invasibility is high. At present, O. melanopus has spread to Xinjiang and Inner Mongolia of China. However, due to

the existence of geographical isolation and its weak diffusion, it has not spread into the eastern region with high climate suitability. With

the increasing economic exchanges between the east and the west, the possibility of further dispersal of O. melanopus is increasing with hu-

man factors. It is recommended that quarantine departments take stricter measures to prevent the spreading of the pest.

Key words: Oulema melanopus; invasive species; CLIMEX model; potential geographical distribution

AR Oulema melanopus L. X 44 45 M H
B NEfje s, R H Coleoptera Mt H AL Chry-
somelidae IR K& Oulema, F % EFIY h/NE
Triticum aestivum L. K Hordeum vulgare L. FHEZFF
Avena sativa L. FI R AR F} Gramineae 4% % ( EPPO,
2002; Mason & Gillespie, 2013) . % H & FE M2
VEY) bR — Tl DL ) 32 3 DL R 4y 7 i Jpk
]2 ) SBCEL I P A AT O 3 32 3 R i s B
PO RBEE A & IR A ™ B I 28 2 A iR
WiZs , FEA RAEY W™ (Hyanes & Gage, 1981) ,
Fageit, 1995 4B e e b e b X B %, B fli
FNEW 55% , /N FE W 23% . TERRIN, % E
HAEA WL 0" e T, SR Y R R
I E MIBE 2 19 3% ~ 8% B i 22 19 95% A~ 56 ( Mason
& Gillespie,2013) . A 6l HU R — B 7E H RS
Bl R RAT, B B PR AR, SR 3RO X 22
18, FTBEA Y A B R ) 8 i) f 2 | Bz R
FIHA FT B8 Y 2 A4 A 7 I8 B 2 AR IKURIA K AL g
P (HR T ,1996) .

NAZWIFITE AN Az b 1038 A M 2 B e A A2 W)
RSN v A Y 0B~ 2 i = i S e P VB LG o A B
FHICHY B LR OR A7 38 AR X TR SR 2 28z I ]
THNRAARYIFR A HL WE Y00 P4 L 423k
SAGAE AT Y o3 A X 52 0 S5 ST (R A
2018) o AR AR A JE AR Al ) A RR IR Y 2R A PR BT
N AR E R0 A DX H 2, ) 280 A 28 U 4 A 41
HAZSALTTR SR 5 A HAR G 3] H AR X A5 3 49 Ff
T AR DX AR AR (2535 25,2014 ), TRAE B BE )
ARSI 32 A0 5 U AH AR BSR4 1
RS0 M B Y CLIMEX #(fF \MAXENT 4%
RIS GARP A BY 55 50 DL R AT 3 A ) 92 B At
FUE GIS BRPFAE (R LLZE 5272 ,2018)

CLIMEX J&:i 1 %) Fh 7 © H L B3 A7 X B <0
A 2Ok TN ) A v A 3 50 A AR 2 B8 2
SRR A LT RS, REAS LB A T PP AL A

YA A S 38 A= B ) 10 Sh A B AUAR Y (Kriticos
et al.,2015) . H CLIMEX 3L, B Py 40z FIH
TFRE T R A WY AT T A W 8 7 b B0 A T A
TEE A BRI AT B 74 2= 45 [ S8 A XA 2 1
JEl ] CLIMEX M 5 M BB E 4T 1A FAE W
e AT AT DT (22 AR L0 AN 28 5 5, 2018 ) o
Flan , X %44 Triadica sebifera (1..) Roxb. A 5 45K
W8 Bactrocera dorsalis ( Hendel) 253 %% Halyomorpha
halys Stal S5 565 AT TIETEH IR/ BFFE (Kriticos
et al. ,2017; Pattison & Mack,2007; Stephens et al. ,
2007) . T 20 th4al 90 44051 A CLIMEX #5
B JETRIRE T R B RO AT AR W3 A PR TSR
FFXT G IR ¥E SE M Ceratitis rosa Karsch | 45 M 55 i
Epiphyas postvittana . Fif 3¢ % & Spodoptera exigua
Hiibner 55 Z2 T A 3 B H0 19 ¥ L M0 B 03 A AT 1 AF
5% (k¥ 45, 2011; He et al.,2012; Zheng et al.,
2012) . MAh, CLIMEX 3£ 5 7 3 /5 A H0 50 40 A
SEE R T TR A S A A A T P B R R S
W8 Anastrepha obliqgua Macquart 35 N AP Aedes ae-
gypti LY Lantana camara L.55 276 E 4 )
(AT 76 b 1 43 A 22 4k (Fu et al.,2014; Khormi &
Kumar, 2014 ; Taylor & Kumar,2013) ,
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H 42 Hearne software 714 ) CLIMEX 4.0 %4, fdi
H T REAR B Sk B84 Fob s X HE %8 ( Compare Location ,
1 species) . CLIMEX Hl i bt 48055 1Y 5 5 i ] 49 Ao
R EE AW B AT — R R R A
SAEFE X (ecoclimatic index, EI) 33 n Il &
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2018) , A=A MRIE BULALIEFN 0~ 100, 24275
SARTEEC 0 I Rz RPN 18 A IR 2 X
HEAFSE B 5 A2 A U BUBR 5 | R X W) PR 12
RS P AR A A
1.1.2 HEEERALHM ArcGIS  HIFE B RS
( geographic information system, GIS) J&FH Tt &
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Jek 1 SE P R G T 22 W IT K /Y ArcGIS 10.2 5K
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SRR
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U 7 ~15 d, g RGBT RCE, 1 e e, HORE
TR WSE Bz I AL A A N TR OGR4l 4
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B4, 1988) o fF 4 em AR A1LER, 20~ 25
d P R, PR A R, S AR ARSI A B
B, BORHEAF L bRIE] FEDATR M 3~5 em 3
1+ )2 EE AL R4 (Webster et al. ,1982) .
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B M 4% ( Global Biodiversity Information Facility,
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ropean and Mediterranean Plant Protection Organiza-
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HBE o A HEAT T AN ST (HEIROT, 20165 3 Bl 58 AF,
2012; PHACHRET) - BIAHRAE,2018) .
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Fig.1 O. melanopus geographical distribution across the globe
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Ho AT o KRR S bl &, & i,
ARG F L P G 24 A2 80000, I 5 &0 1 B
MR SE(ER 1),

151 Ak##H ARKRBEHRIFECEFHEE B,
IR R SRR AR T B S A e oA
FHOCHMREE BB W B 3 D ERMENERIEE
B H A A JEE B %00 I BE ) 28 A A B e 0 TR RS
F5 KU RE 0% S Wt H 33 A i [/ ( Shabani e al. ,2012) .
HAE Olfert et al. (2004) AR £ 4 15 28 A T e
A SEBR A0 5% B DVO . DV1 DV2 \DV3 7053
4 6.5.7.26 F135 C, MBAEFEELHE B Ay 27 A4
XoF A S AR Ak A B B 3 R e L AT A
A 1l B3 A DT 52 ) S M #) b B 43 A ( Koriticos et
al., 2015) , ARWFFE FEEZHE Olfert er al. (2004) fY
BEFIRT b 5 1 DX 1 8 FE 88, 430 SM2  SM3 1%
B LANLS, T B I S b X P A £ U
HICTEAEAF G O, ARWFF0K SMO Fil SM1 2 = 2]
0.1 F10.15, HRAEEA e AR & & A 0L
AR FIBIFFT , AS YR58 4R S2 35 T Olfert et al. (2004)
HAR A 2 %0, 4y %K DPDO, DPTO, DPT1 . DPD Al

DPSW #8414 .11 .6 .120.0,

1.5.2 fpdg s WA, TTCS MERFEAE,
HH T CLIMEX #5381 bt A< 3 % i J5 (], K THCS #9{E
HUHi R -0.0015, ¥ WrE A A —4~ B2 50 K 5
EAUR, BARBUE B E DTCS FME T i B (4 5 0 R
Y8 FiiE Y R B R DHCS, 43 14 % & o 3 il
—0.0005, FAJBpAE A A 30 A 2 B0 F ) 4k 2 R R
Olfert et al. (2004) FIAAISHL, 76T Wi AUk
58K SMDS Fil HDS %1k 0.02 #1-0.1, ¥ i
1Y) SMWS F1 HWS 435152 E A 1.5 #1.0.0005

1.53 AxAE BRHRWAELEHNTEE —Em
PR R | DT R A 1 A K R B (Kriticos et
al.,2015) o R 4f SCHR b (%) 52 55 8508, F A ARR R
PDD M{E & A 550,

1.5.4 EBRS % HEBSEUE 325w HAE RO
IS P o [ B 86 A DX Y 43 A, GBIF 32 s H 7R W
b XA RS A, A G SC R A, ¥ 4 1 A [
BT [ EL AR RS & AR fa TR, HEE
SHEENELZEOmm - d'  HEZE 1.0 mm - d
(Avila et al. ,2019)

x1 AHRAERNEENSKEEEFRR

Table 1 Environment factors used in this study

ZHH T Parameters

JE4R{E Initial value JHL{E Adjusted value

KA 1R 3L E Lower moisture threshold (SMO) 0.02 0.1

W EA B P i R T BR Lower optimal moisture (SM1) 0.1 0.15
EHEAE IR FBR Upper optimal moisture ( SM2) 1 1

K T R 3R Upper moisture threshold ( SM3) 1.5 1.5
KA SIRE Lower temperature threshold/°C (DVO) 6.5 6.5
iR TR Lower optimal temperature/°C (DV1) 7 7

i ERJE EBR Upper optimal temperature/°C (DV2) 26 26

KB BB Upper temperature threshold/°C (DV3) 35 35

W E %S H K Diapause induction daylength/h ( DPDO) 14 14

WE ISR Diapause induction temperature/°C ( DPTO) 11 11

i B 4R Diapause termination temperature/C ( DPT1) 6 6
B K EREL Diapause development day/d ( DPD) 120 120

H WA ZUH 1555 Summer or winter diapause indicator ( DPSW) 0 0

B TFEF R AYIREEBI{E Cold stress temperature threshold/°C ( TTCS) -20 -20
B FL B Cold stress temperature rate (THCS) 0.0015 -0.0015
A b TR R B FUR BIE Cold stress degree-day threshold ( DTCS) * 3
WE IR 2% Cold stress degree-day rate ( DHCS) * -0.0005
PR TR T R AY IR B Heat stress temperature threshold/°C (' TTHS) 35 35

P FL R Z Heat stress temperature rate ( THHS) 0.005 0.005
T FF A BRI BIE Dry stress threshold (SMDS) 0.02 0.02
TR R Dry stress rate (HDS) 0.1 -0.1

M E TR B B {E Wet stress threshold (SMWS) 1.5 1.5
MBI AR Wet stress rate (HWS) 0.0005 0.0005
A 3R Degree-days per generation (PDD) ® 550

# FIRZ AT EHSEL, * Indicates parameters that have not been set before.
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21 EAKRRREAEMESHTE
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N
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A AR T X ) 7 R e X AR S P AR
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Fig.2 The potential geographical distribution O. melanopus across the world
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RIS AR X SR IR BN AR A B B
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Fig.3 Change of growth index of O. melanopus in major wheat producing areas in China
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Fig.4 The geographical distribution of stress factor of O. melanopus
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