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Prediction of the potential geographical distribution of European grapevine month

Lobesia botrana in China considering the irrigation and climate conditions
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Abstract: European grapevine moth, Lobesia botrana (Denis & Schiffermiiller, 1775) (Lepidoptera: Tor-
tricidae) has been listed as the quarantine pest and currently absent in China. To clarify the potential geo-
graphical distribution of L. hotrana in China, according to its latest known distribution occurrence, CLI-
MEX 4.0.2 was used to predict the potential geographical distribution of this pest under current and future
climate conditions considering irrigation scenario. The results showed a wide potential geographical dis-
tribution of the pest throughout China, including all the current grape growing areas. With the climate
change, in 2030, the potential range of the pest in China would increase in Heilongjiang, Qinghai and Si-
chuan, with an overall increase in the suitable level. Therefore, quarantine measures should be strength-
ened in order to prevent its introduction and protect the grape industry in China.
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Z MR A, %2 19 it 4 A {2 i 4 [ (Marchal,
1912) , A o 2 3 iz AR IE T deIX,
Bl A AR T R AR DN TR 3R ZER LU B 37 R B
BN SP R A S P e 285 TR Y L NG AR AP PN E |
DA TR R I, (A5 5 1 A9 2 [ Pl F A
Yy Bl 2 v 0> (Centre Agriculture Bioscience Interna-
tional , CABI) % 4 i1} iR FO A M1 (R P R 2k R R 5¢
(Crop Protection Compendium, CPC) ¥ 4 15 % 5
1 HAH 4345 (CABIL,2017) . Iz AL/ NG IR 2
AP, FEFE A b DX A8 HEACES F G R T D R I
HREIVER PRSI E e KT ER, 758 )
PR VAESE R AMEAR (Filip, 1986) , M ZEFEHEA A
Jifs VR 5 T B L BT R Brh R 1 AR T SE A 4 4%
(Coscolla, 1997) , 75 - Az S 3 1 4F 0] 51 5 1
. (Rodionov, 1945) . 1% H%F -4 4 1) 1] 4% 4 35 Fb
BN FH T, 4 B A R T LS iR — R
G1) TR R, RN 2 H % F0 18 Botrytis cinerea 5|
A 1 R B 9 7 L P 2 S BT 28 T T % (Mondly et
al., 1998) . % AL /NG AT RE LA 4l i B /R g
() B RME A R 128 (B S0, 2012)
PRI 1 A 2 B 12 A AR ) 6] 8 g el R ™ At P 4G
PERE I . MY R AT S0 A IR IR
E R REE A F A . R, IEx A 7E 3R E
()P TE I3 A5 SR S R4 it LA B A AR
HBAHEEEX,

TETE DI 53 A (] Y s AR D) Y Tl 2 3
H W) XSS 43 BT (pest risk analysis, PRA ) 9 25 2 2H A%
WAy A FA A E R RV B AR
e BRI S5 B0 AR A ITE T T 58 L X 1Y)
T A R D Bl A AR (R R 4L, 2015) o 7EA AR
Y E B A i R F 58 b Wb o A A 5 s
A UL, CLIMEX b HL B T AR AR 2
3 DX e SR AR T SR AT E — i DX 253t
I A A 5 FE % (ecoclimatic index, EI) , MM Tl
047 b vy A A DRI R B R O T B CR 215
2004) , I AEARIXAR AR Tz W T F ARG TE
Ho B3R T, 40 5 22 P} Lantana camara(Taylor et
al., 2012) . P4 E[J i % 52 W Anastrepha obliqua (Fu et
al., 2014) | 7 K 55 9% 95 J5L T 5 S A 85 R Puccinia
sorghi F1Z HEWG 5 P. polysora (Ramirez-Cabral et
al., 2017) DL K it 58 % 1 Spodoptera exigua (Yonow
etal.,2018) % . HATIZEMFE T 2015 4FJF & =
4.02 WA, RIE e T is i ik 17 2400k

H LA Dite, B 17 S AR L i iy 2= Je
AR E] 1 B AT S5 AR S BOR AE D) AR A
ANHAEVE B 34t D RE it i iz 17 2 g 4F (Kriticos
etal.,2015),

WFFE W], CLIMEX i i e AR A Sy 15 000 4 %
ACIH /NG WA T VS 7E 3 A1 ) e AR AR 3 A
1 FH ik 49.7% (Lii et al., 20115 5 3CH, 2012) . HTF
W, ASBIF 53 AR Al 6 260 6388 /N A 1 o 1) 2 1 b B
i BARAE W24 FEE , i F CLIMEX 4.0.2 FlHb 35
BRGE ArcGIS 102 tHES A R T7 Ik 3z e 3k H
TSR SR ) P 7 b P A A7 30000, USSRy it — 20
TRh 2 1) 5 i 2] AR /N A R RS 1 it L 7 ARG AR
AL AR
1 Rl 57H*

1.1 #8t

b FR A7 B - 8 25 A3/ 9 ) b B A A
i £ Bk A N AN T K 2R SCHK L CABI ) CPC
(https://www.cabi.org/cpc) LA & 23R A=Y Z FEPELS
JEL %% (global biodiversity information facility, GBIF)
(https://www.gbif.org/) B4 ¢ , EAR i sl an &l 1
7, Horpr CABI 973 i e o7 31 R X

S B - A SR U T CliMond (https:/
www.climond. org) 30" 4 FE 1 £ 95 52 , A 45 1961—
1990 4F 1] (14 >4 i A6 LA B2 2030 4F- > [ IR 7 5k
R 5 Tl BT 41411 CSIRO-MK 3.0 575 T AR
s BT (] <A A8 Ak % 7] 25 51 2% (Intergovernmental
Panel on Climate Change, IPCC) 2f 4 X 45 A2 HEJik
57 T AR U £ (Kriticos et al.,2012) , A2
TR T — P AN O 25k Rgig HoR
P GG AR 7 64 T 5 (IPCCL, 2007) o

o E &g - >k IR T Diva-GIS (http:/www. diva-
gis.org/) ) TH 5 1 1N ] S8 Al B A B A0 Xl
(http:/ngcc.sbsm. gov.cn/) 14 & & 7 K 4 AL (E
BIRA 1:4 000 000) . Al FH A e v [ 40l
PR BEA D AP BT B At | TR 2K A bR it R
i .

TR S5 MR A 7 b B SE PR oK 7R A AL
R P B T 424F 2.5 mm/d A9 & (Portmann et
al.,2010; Yonow et al.,2018)
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B s EI>20 by e B AR X, 3878 i 4 A6 3/ NG I FE X
WX A% 7 /e 5l . FFH ArcGIS BAF43 8] 43T 0 I i 2
AL (inverse distance weight, IDW) Jdi {H 3 3% ,
CLIMEX 5 ERAR A B 235 R ey st L e AR A T 4]

4  GBIF
o CABI

0 5000 km
e —|

HES: GS (2012) 16015

1 FELANEH LR EH RSN R

Fig. 1 The known occurrence of Lobesia botrana in the world

GBIF: £BRAEY LM B % ; CABI: FEFrA A YR 90 . GBIF: Global biodiversity information facility; CA-

BI: Centre Agriculture Bioscience International.
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Table 1 Compare locations model parameter values of CLIMEX for Lobesia botrana

S Parameter

E e 24

Current parameter

B30 (2012) 250

Lii (2012) parameter values

values
R E G A T FR Lower threshold of soil moisture (SMO) 0.1 0.1
Hol 3R E TR Lower limit of optimum soil moisture (SM1) 0.3 0.3
Heil 3R KR Upper limit of optimum soil moisture (SM2) 1.0 1.0
+ R E IR A FBR Upper threshold of soil moisture (SM3) 1.8 1.8
KEHEILE Lower threshold temperature (DVO0) 11.5°C 11.5°C
FoE KB I FFR Lower optimum temperature (DV1) 20°C 20°C
Fod KB IRE FFR Upper optimum temperature (DV2) 31°C 31°C
KB FBRIRE Upper threshold temperature (DV3) 34°C 34°C
Y Hria B BNl 5 Cold stress temperature threshold (TTCS) 2°C 2°C
AR K Cold stress accumulation rate (THCS) -0.0003/week -0.00015/week
JRIA I PR Heat stress temperature threshold (TTHS) 36°C 36°C
HPirie B 28K Heat stress accumulation rate (THHS) 0.8/week 0.008/week
2 Wrbl& A Dry stress soil moisture threshold (SMDS ) 0.1 0.1
T 54118 3% 2 Dry stress accumulation rate (HDS) -0.04/week -0.04/week
TRMIR LG 5 Wet stress soil moisture threshold (SMWS) 1.5 1.8
FE I MR Wet stress accumulation rate (HWS) 0.01 0.01
A3 FUR Degree-days to complete one generation (PDD) 790°C -d 525°C-d
TEWE T ¢ Irrigation 2.5 mm/d
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.l E>20
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Fig. 2 Potential geographical distribution of Lobesia botrana in the world under current climate conditions
GBIF: 2Bk Z (G B M4 ; CABL: E PRl A YR 2=ty BL: AERSEIEE.  GBIF: Global biodiversity in-

formation facility; CABI: Centre Agriculture Bioscience International; EI: ecoclimatic index.
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Fig. 3 Potential geographical distribution of Lobesia botrana in China under current climate conditions
El: BB M#F5%0. El: Ecoclimatic index.
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Fig. 4 Potential geographical distribution of Lobesia botrana in China in 2030 under A2 scenario
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