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Potential geographic distribution of Daktulosphaira vitifoliae
Fitch in China based on Maxent model

ZHAQO Jing-jing, GAO Dan,FENG Ji-nian
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Key Laboratory of Plant Protection Resources and Pest Management o f Ministry of Education
Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective)] Grape phylloxera, Daktulosphaira wviti foliae Fitch is one of the most serious
quarantine insect pests in the world,and it seriously threats the species of grape. The potential geographical
distribution of grape phylloxera was predicted to provide scientific basis for preventing its further spread.
[ Method) Maxent model, geographic information system (ArcGIS) and the environmental factors affecting
the growth and development of grape phylloxera were used to predict the potential distribution of grape
phylloxera in China. [Result] The most suitable areas for grape phylloxera in China mainly included most
of Liaoning,southeast of Hebei, Shandong,east of Henan, most of Jiangsu,north of Zhejiang,few areas of
Jiangxi,most of Anhui,middle of Hubei and Hunan, middle and south of Shaanxi,most of Chongqing, east
of Sichuan,and north of Guizhou. The ROC curve analysis was used in assessing the accuracy of Maxent
model,and AUC values of the training data and the test data were 0. 982 and 0. 962 (nearly close to 1) ,in-
dicating the prediction was satisfactory. The potential distribution areas of grape phylloxera were greatly

influenced by temperature and precipitation factors including annual mean temperature, max temperature of
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warmest month, min temperature of coldest month, mean temperature of warmest quarter, mean tempera-

ture of coldest quarter,annual precipitation, precipitation of wettest month, precipitation of wettest quar-

ter, and precipitation of coldest quarter. [Conclusion) Due to the wide suitability of Daktulosphaira viti-

foliae in China,it is of great significance to enhance the management and monitoring of non-infected re-

gions for grape phylloxera.

Key words: Daktulosphaira viti foliae Fitch; Maxent model; ArcGIS; potential geographical distribu-

tion

B M I W (Daktulosphaira viti foliae Fitch)
J& TR H L B 5 BRI SR AR B R R
WA R . HA SR E R R E R A
FAW) . R TG SE YN I A L Dk R TR . H TR
IR ARV R CBTARAE VY R R Rk LR
{0 A 5 1 7 N G AN o 25 O 17 &7 S A
AR BRI £ 28 H) L 58 JE 4 LB L O R S RF L 12
ST ZE VA B 3 RO L LA B E
fief e H AR A5 [ B8 oA . 38 A 2 AR R W 22 O R
S84 AR A, F AL B R AR g DA X B R B
AR5 BRIX S R 2% T RE #5 A AR R W Ah L s IX
Sty T RE HEE AT AR R IF L ) B B e AT LR T K K B
VTR A5 0 AT SORR IR I 1 B A R 5 A AR R I
A A WF K B TR AR i 2845 AR KT R 0 Sl Y I TR] A
b R R B AN R R R R B LS
FHORAE 1935 AEINAR MG B H B 1954 44 5] B
INEM, AT AR X~ FRAEREEACD 4L
L H 2005 4F 6 1 78 i T AR SR B 4 AR R
IF e 5 IS TE 1 A PR AR b DXL B T AR T i R
TR B S BE S 2 Y . H R A A AR 0
e E R AL A L A A R TR R
CORC RS REPR: R D ELR S (/I K7l - 13 D0 Ei g &5
A 7 A B R BB . T A AR R i E R TE R
] 119 42 e T AR /IN I A5 B 80 o 3 oK 0 3R 1Y
2 2 P R 2R AR DR AR 9 2 AR R e A
KEBAEEEX AAEEZ L,

Maxent(maximum entropy) & — 4~ LA fix K B
Wk Ak F) 0 o G A TN A A A AU AR A Y B
9 R0 A BB 0 PR B 7 DR R R e A
U 2 AP HE A 25 5 oK T K b A R Y
YIS A oA . TN 25 R B9 A 45 & AUC (area under
curve) [HFEAT HI Wy . AUC i 8K, 3% B 300 45 23
b,

H R 3 B C AT — 28 5C T 7 % ML 008 XU 7 3
TR A= My T F 5, B R R AR AR A [ B A
G52 8 e s A KL (8 3 A 0 IR 0 B 2 o) 7

HRRE 7 A [ 4 XU P R AT T 0T 45 2R s
RLRG 0oF 7 T J T v A I P T AR W I B AR
8 2o 25 45 3 BT 12 o A 2 AR 96 F i B8 ) XU A R A T
TVEAl L 25 SR 3 I A )RR I R R 8 R B 0 A B
A E Y T AR WO T R A AR R i R Y
T AR FEL L (EHG i O P B R B A e b A g — 2D
3BT b S DR 3R e BRI A B ) R A R R
INE T 307 ik . 1 0 R AR B W B s o AR BT R
FI Maxent A 35 (o 58 84 5 3 BRAF B R 48 (ArcGIS) ,
G55 R e A A RO O A KR IR AR R N T AT R
AT T T AR A A R ) P A O R XL
T 2 B 1k 78 45 AR TR 99 A 3 [ 1 BE — 25 9 ORI &2 A 42
PERL 2

I i RS R

L1 BEERBYSHEE

AT 2] R 98 BF 1) 43 A RS T A K A ) [ P A
AH E SRR R AR R A T 312 AN A AR
T WF 43 A A BCHE Cn | 1y, Horp 18 A4S [/ 1 4 A
K08 3 Google earth B 5 & A 73 A U & 46 2 .
i B Maxent #8 [¥) ZERTE excel Hf ¥ 3 % AR 96 157
Oy AT AR AR AR YRR A B T R AN esv
F 2L,
1.2 IREBHIE

A B ST R FH 52 e ) A AR P A KRB Y 20 4
g B HE A5 B (T 1),k 1950 — 2000 4E 50 4F
7] B 7 29 {f . 35 5K i F Worldelim Chttp://www.
worldclim. org) Wil , £ 745 B 1 23 8] 43 3% & Sk 10arc-
min, & 2% £ 0T DL 22k 2 Maxent i f
.
1.3 FiNARE R4 RIR

Maxent B8 . i FH ) Maxent BB 4 3. 3. 3k
Jit .

ArcGIS B - i PG AL A ARBL B KA A ) 1 2
B B s T AR L BUAS S AreGIS 9. 3,



11

A i+ A5 BT Maxent A58 £ 4 4 AR 20 76 o [ 69 3 A S AT 101

40 20 0

® 53 4ii j5. Distribution point

EX

1 % R P A R 43 A R
Fig. 1 Distribution of Daktulosphaira viti foliae in the world
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Table 1 Environment variables used in Maxent model
75 F Variable iR Description
biol AESE AR Annual mean temperature
bio2 B 2 H Y {H Mean diurnal range (Mean of monthly (max temp—min temp))
bio3 B TR 22 5 AR TR 2% Ll Tsothermality (bio2/bio7) (X 100)
bio4 VR 22 JE A AL )7 2% Temperature seasonality (standard deviation X 100)
bio5 T A 0y i IR E Max temperature of warmest month
bio6 =¥ A KR )JE Min temperature of coldest month
bio7 4E R 2% Temperature annual range (bio5— bio6)
bio8 I 2 JE S 1 E Mean temperature of wettest quarter
bio9 I T Z2 8 - YR Mean temperature of driest quarter
biol0 T W8 25 Ji SF- YR JE Mean temperature of warmest quarter
bioll % Z2JE YR E Mean temperature of coldest quarter
biol2 AERE W it Annual precipitation
biol3 %1% A Uy T & Precipitation of wettest month
biol4 % T H 1y Wi /& Precipitation of driest month
biol5 [ ¥+ 25 A8k, J5 2% Precipitation seasonality (Coefficient of variation)
biol6 I 1% 75 & [ 1 4 Precipitation of wettest quarter
biol7 fc 1 25 )% [ Wi B Precipitation of driest quarter
biol8 % W% 25 J& [ i /& Precipitation of warmest quarter
biol9 F % 25 J& %W & Precipitation of coldest quarter
alt #F4E Altitude
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Fig. 3 Potential distribution of Daktulosphaira viti foliae in
China predicted by Maxent model
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Potential distribution of Daktulosphaira viti foliae in the world predicted by Maxent model
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