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Distribution differences between Zelugodacus cucurbitae and Zelugodacus

tau in China

WANG Yi-Ting', BAI Qiang', CHEN Hong-Song®, TIAN Zhen-Ya', GAO Xu-Yuan’, ZHOU Zhong-
Shi'* (1. Institute of Plant Protection, Chinese Academy of Agricultural Siences, Beijing 100193,
China; 2. Plant Protection Research Institute, Guangxi Academy of Agricultural Sciences, Guangxi
530007, China)

Abstract: Zelugodacus cucurbitae and Zelugodacus tau are both cucurbit fruit flies, cucrbitaceous plants
are mainly their hosts and distribute in southern and central China. In the actual study, we found that
although the categorical position, host range and life history of the two flies are similar, the distribution
areas may be different. In this study, the distribution of the two flies was investigated by sex attractant
trapping in 14 provinces or autonomous regions in China, the results showed that Z. tau had distributed
in the entire southern part of China while Z. cucurbitae only distributed in the south of 25°N. Combined
with climate data, the distribution areas of the two flies was consistent with the average annual
temperature and the Z. cucurbitaeis mainly distributed in an annual average temperature of 20°C or above
while the Z. tau was distributed over annual average temperature of 15°C or above. This difference in
latitudinal distribution was probably due to the different adaptation of the two flies to climate environment
and host plants.
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S JE N H Diptera H A B ZLIEBE, RE 4
ARSI R R TR R SIS B ZE N B, BRIBEAL IS 4
TR Z P R SR EE, ik, SEiA Y
HEEFEALN A, WA RERE R R 2 L /%, X
AR B A PN AL I e SE 2R g R 8
SRIYHE R (RLLHESE, 2004)

JRZE S i 2 B R g S Y B L, Hop R
SC MR Zelugodacus cucurbitae 5 P WV M SZ M
Zelugodacus tau 1£ & E & A ™8 (55 BT
2011) , PHFRSZHE[A) @ SE M8 Bl Tephritidae, J5 & T
WRSLWEJE Bactrocera 1) 5k H S WV J& Zeugodacus ,
2015 A5 RS2 0 V. Jag AR SI2 i I rh o Sy o — A
HrE (Virgilio et al. , 2015) , PAFPSZHEE Ay A4
VAN =25 N I P23 i R B 0 A2 T P A
FH AR rEE R (BHR, 2017) . TEAEIS A
WEFMT, PR —4E R A ARBOR ), &
A —E, BN, FEFRE )T P SRR R P
M DX b S A R R AR AT L (R IR, 2011)
HAERZES (SRGTSE, 2017) , X PRS2
BrhZzgteFd, BREZEFHBIN, X
TRATEE Y e, e R S S R A
516 B 91 Bl (Jaleel et al. , 2018) , i IS b )]
%3k 36 INFF 120 £F (Vargas et al. , 2018),
TRl [F) A LA U™ O TR N, 4 U
JERWIRE AR, RIS AR P i i T B MEAT i
YR 5 A MR S RO T, AT BE A 3 AR
B EALRE . PO RAHRYHLIX, BER, B
b DX M A% A 2 R A B ) B 1 TR ME R R
Z—,

TEFRIE , PRI ZE 520 32 20 A0 T 07 &4
PadloE, SISl 32 A Tl s, AR T,
R, =, SN, I, B FEBS 10/
BMHIX (ZEE%, 2019); FE MR S04 i T
WA E XA EE, 7R, W, T,
PO, =FE. TP, /5% (Jaleel et al. , 2018),
ABIF T S R AR T SR S R TN S 3 S b A
AT 0 LA AR S AT, (H S BR o A X T BE A
TEZE 5%, PR Sl oA DX Y 42 16 7T RE 5 AU
BIPEA G, PR, S SO0 H R R 1 A 92 e 5 TS
W Y 43 A AT R A B, DAID I HE S B
SHAEtEOL, PG TAER B &, JF WIRAWIS
X PR S 14 3 PR S

1 M5

1.1 FENEE

B 2RI (JEAK IR RO B A R
INFE]) L R R MBS (Zeiss Stemi 305, Carl Zeiss
o) 4CARIRE PR AEF ( DW-40LS08, ¥ /K 4E
W) . B THESR (SW-CJ2FD, Jbat4 dbiXas
WA A, BB S (CryoMill, Retsch 72y
F) . B.0HL (SORVALL ST 16R, Thermo Fisher) |
MHEIRS 1Y (SI-A256, Scientific Industries) . [HIR
HAVKIEE (HHS, i E AR Bs&AR) . 8
PR VERS (KQ2200DE, B 1L M A {22
A]) . PCR X (NEXUS, Eppendorf 2A#]) . /KF-H
KA (1704402, BIO-RAD) .
1.2 FERXFSEHM

SEREIE (B oA R, 5 AR
ISR N S I NS I S
JEAg R R B E AR A F). KK & B
(10009257, [ 25 4 A b2 F A BR A F) ) . DNA
PEGL F & (69506, QIAGEN 2\ #)) . RNA i
( Top0806, bt &t 1l B 41 ik B £ A R A #) ) |
Nuclease-free water (500 mL, b 518 1 £ 5t (7 4
AR) 1.5 mL B0 (MCT-150-C, Axygen) . Hik
EPEIEA (B A, 7 em) ., 2.0 mL BFEE .0
(Eppendorf 2 &) . 200 pL PCR % ( PCR-02-C,
Axygen) . B LA HUASHE Sk (Axygen) . /\GEFHEES
L (PCR-02FCP-C, Axygen)
1.3 AELWBHHIFE
1.3.1 ARk

AWSCRH T AR (B4
RS IR A B A BRA ], iR A N
VEMARR ) A NS ZE TR IE (W A, 7 2019 4R
6 J %2020 4 10 H IR A, RAEHD S AL4E
AT, LA, i, Sy
SERHTT . PO AR . RRE G, WA
2T, WA BN KT, HE PR R XK
WAL R, WA O, IR AR X
R IR R AR A AR T ) 2 L
AV AMETHEEE, s R, LER
14 NE K ERIX, B4 HLIX SRR A, 78 Rl A
IS i 2 = 11 2R el B b il AL 35 4 02 3 IS
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M Ay, B 0 LA RN R 2 ~ 3 AHE
o, BAHEHUEHE NG, MR AR EE
A2 km, BT AR, B T I B E B A
FRRIE AL, A8 i 2 15 25 i b A TR B o 2 4%
FEZ 15 m AE ., T 2019 4F 6 H IFfn e 25 H&

HiFA ., R, DR HA R,
PR Y B A VR AR B ST DTS 7% R S A
kS A AR B R AR AT, C 4
15 IR AR IR B im — R AR A 25 B M A 25 SR AL
SRRl R LA R E R T3 1,

F1 NELWRHEFESIT

Table 1 Sampling survey statistics of fruit fly on cucurbits

SRAE A S S A JRSE WS LT/ PAME (yy-mm-dd)

Site Quantity of Z. tau Quantity of Z. cucurbitae Longitude /Latitude Time of survey
B 5t Nanjing 43 0 118. 84/32. 09 2020-06-01
M Yangzhou 50 0 119. 43/32.39 2020-07-06
|7 Shanghai 37 0 120. 00/30. 00 2019-07-30
FtBH Guiyang 53 0 106. 64,/26. 65 2020-04-10
JHR Chengdu 17 0 104. 08/30. 66 2020-06-14
A HE Hefei 149 0 118. 15/30. 28 2020-06-22
223 Lanxi 30 0 119. 00/28. 30 2020-06-25
7K Lishui 40 0 119. 94/28. 47 2020-07-25
K Chongqing 45 0 107. 40/29. 71 2020-07-03
I Wuhan 18 0 114. 36/30. 48 2020-09-02
% 1 Haikou 3 30 110.51/19. 98 2020-04-30
B T* Nanning 54 74 108.25/22. 85 2020-06-23
2K Loudi 39 2 112.20/27. 45 2019-12-01
&M Fuzhou 50 25 119.25/25.91 2020-04-08
& Nanchang 52 5 115.94/28. 54 2020-05-31
BB Kunming 264 14 102.75/25. 14 2020-09-20

T 2P AR S S RN SE M I 3 i — SR JA ) — e 25 R R S B 8 B R A i 8 e — R 2R

A a4 s mstE] . Note Quantity of Z. tau and Quantity of Z. cucurbitae were the average number of various collections at one place

in the last collection cycle. The survey time was the end time of the last collection cycle.

1.3.2 AR T%E

SR AE B ) 20 R AT 2506 T K & BE B TR AT
i, RET - 20°C DA SR 2L 4 e . AR % Sk 10 2k
DL SIZ ) 38 3 R B 2% BORI/INJE R B DX oy 3
YRR, TEMRSC R T AT AR S (BN
FRIKIEZA, 2009)

PR E R, TETE A S 5 5 X R A 3
(SRR AS HEAT 3 T DNA SR04 AR 14> F %58
FHAEHB 7 5 VA Hh e v 1 i i) B A B v TAE &
HR RS A S LI, 7R VA VRTS8 o 7 40 A
&, VIRHFI & (69506, QIAGEN 72\ w]) Fi HE i i
PAEATHRIE, XHRECE] A FE 4 DNA F 38 H A5
¥ PCR LCO1490/HCO2198 #{F PCR, EA#4ES

2% Cao (Cao et al. , 2017) , 8 1 By i A EE R L YK
WEA T R0, AT YEER YR R
AT (AbRt) AT B R, A5 B A5 R
i/ MEGA 7.0 P Br & LRSI 9)¥ 51, fi
DNAsp 5 BPFA45 2 A5G AL, X T 554> A% B4
BOLD % %t ( http: //www, barcodeinglife. org,
The Barcode of Data Systems )
specimen” DJREHAT LLXT
L4 HESW

LSRR R I AL L, SR AR B M e 4
BAIE Excel EPJE??/EE‘%T]‘, HHHARESHE map
2RSS, N WorldClim M35 (https: //
www. worldelim. org) "I 1970 42 2000 4FHY <

“ identify
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A, PEBCH AR SRR AU R IES
A3 map YRG0, 0 471 34 SR 78 1 161 B e 6
2R, HITAREBIEY K 10 155, 456K
BESALEIEATVER o R 35 1 R R 24 b 3
T B R I b P A 55 TR 3 R R ) ] R AR A )
BRI B (12 4000000 ), & K54 GS
(2019) 1719 S AybrAEH I HIVE, JEETCBM .,

2 ZERE5HH

S EMIr THEE, B (e i 1
JUVEE T, WM LR, AN, LA, o
T BT 6 A>3 A i i 114 b 6 R B 3] JTK SI2 g A e I
SR, FE Al 10 A 13 0K 4 21 1 2R S
TEFTA B R AE A, R 2R S W A A 22 1) b A
NEHERB, RS e 2 p 3 SO R T
T[] >R £ 3] Y Ao JIN 2 S 1 R A oy, 76 M B
AL AL () VYR T AN R T ) SRAEF
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Latitude

50°N

40°N

30°N

20°N

80°E 90°E 100°E

@ IS
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(18 JIN S e 5 o v i P SR S s A L ER AT
PIHLIX (IR 2, R, TLVUR S, =/
ELIT) i 7R S s ) 5 i e TN SE e, DR TSR
SRR SE I Y R ARG OR R, R m b, SR4E
1) A TSI e 0 T U 2D, SR S B ) T I 2 S e 4
B 2, AT UL, R SR S R R Y 43 A 3 R
BT, FEEEAN R ML X A o Ay NS i 7E R
M ya RN, FEAAE TARE 25°Lirg, Pif
SR LA AR TR T 3000 m AYHLIX (WL 1 A
#1).

SE4 25 ML DX SR EE HEATAE IR, B 79 o 52
WG 0 A 25 53 KBS 45 M A 3 <R — B, JRAE
W =50 T AR AR B 20°C DL B R IX sk, R
SRS FE B A TARE R E S 15°C DL Y X
By, TEARFXSUR N 25°C VA E A IX B, JTSE i g
W, TEAERR N 20°C E 25°C A X I
SR EC R B R, R AR IR AR T 20°C Y He
X, HA RIS,

MR (m)
Altitude
8000

6000

4000

2000
LA o 0
2 (E°)
Longitude

O 100 O 150 O 200

AR50 Number of samples

120°E

O 250

BT RIS SCMER A I8 £ 3 s B> A

Fig. 1

Distribution of sampling and survey sites for fruit fly oncucurbits

T TP [ SR 20 B R b i P AR 55 P 3t A #1450 GS (2019 ) 1719 5 B e of s Pl i, e A
Jotgek, TR, Note: This map is based on the State Bureau of Surveying and Mapping standard map no. GS (2019)

1719, which was downloaded from the standard map service website. Same below.
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Fig. 2 Distribution of sampling and survey sites for fruit fly on cucurbitsand and annual average temperature ( x 10°C)

3 S

Tk JE T R 5 O b S O3 A 2 S 1Y T A
R, KA R 22 5 AR AT RE 2 T P R S
XoF U 5 1) 3 7 M AS [) T B8, i T SR S A T S e
X RERIA —E M2, 4105 ~42.5°C 2 5L
W B B B O R (R AR, 2019) 5 T
40°C A4 R 39 e i 2 400 of) g A 2R 52 g Y BB T B
(Huang et al. , 2020a) , FgIIRSCETEAERK EZFH A
BB BT FE ML T R SE MG, 8 ~ 24°C MR i1
e R W SR SR AY 25 (Huang et al. , 2020b)
JRE S Y AT AT St A BT T e S 9 X6 YL Y
M2 P28 5, TN SEM T il 25 F R AT AT N BE I
BR, 35°C LA b ey il AT £ i I S R Y AT I B,
1M 10°C BRI 23 P il N SE i 1) RAT I 3 (BEARE
4, 2016), fE KIS, KBLADIER (35C
Phb) 24 h J5 RSEHEAH L T2 LR (10°C)
24 h NS AL T AR AL, X 3R W] T IS g
X e T O T 52 P S 0 ARG IR ) T 2 P (R
4, 2016) . BT PR SCEEX MRS EA — 21
M52, e ST 8 3 2 2 A1 7 ) g S 3 X
1B Hy T PSR S B R 3k 0 A A A il R BR B, BT
LA V2R S ) 3 A 0 BT e B T 45 B v i K
] r At DX, T S X R e B I 34 0 M

{ERBEE NIRRT, W =200 A0 TR B b IX

T 45 A A0, 2 52 ] 7 o S R 43 AR 25 5 1) — A
FEERNEK, 7FERGERFEAIX, FZR AL AE
YA B 25 S, PR TN S 6 () 2 32 09 3
A 2 N [ R e 8 QT T R T N [ S )
JS ST B A R A, ELTE AN R R A
TR EE DA 700 A B R A 2
S, RIS A 38 R G, P I SR S T
HFHIP R 22K (Khan, 2011) ; i RS2 7E AR £
FFEPXF AN, BN, BN, BN, NS
NERE R T HAMME £ (S, 2019) , PAPSE
MRR)FF EVEEE S, FAEMEBIES, LIWELMN
T, TEARRAE L, 5S35 3% B o i Y
SEAHE (TSR, 2019) , g VSR SCME AR b A
R Ry ik 2 rh 2 B0 D RE A8 3 N Y Hb B A 3 1Y g
J1, BIANAE IR E I X L Bk o A, fEFRE
PERG LG M 2F 5 (Shi et al. , 2020) . F§IESR5E
AR 3 A T A TR, A0 2 2 1138 7 R g R S I A
HEAEY KRy #GEE, 456 B EAZ R 8
7R, TR SR B O 2 PR A X i %
(B, 2017),

VR AL T RE R ) S A A A, R R U A
FSCHERIRAE, PR S E 200 TR X,
o 5 BRI R S A TR AR 3200 m LA 3 X 43 A Y
fiE, X AT RES N RL X 1 o fi o, AR A
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UL R, A ST K A 3 1 R J7 1 R0 70
DXHA A T R S 8 A, T T S e 2 A T
AL2h 25° IR, I AEE B, Xl e T Rl
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