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Comparison of the morphological characteristics of Drosophila suzukii
and other fruit flies in fruit-producing areas in China
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Abstract: [ Background ] The fruit pest Drosophila suzukii Matsumura has been introduced into many countries in recent years and
has become a major invasive species. D.suzukii has been becoming more and more serious in China during the past several years as
well. In fruit production, D.suzukii often co-occurs with other fruit fly species. [ Method] The morphological characteristics of the a-
dult D.suzukii, D.melanogaster, D.hydei and D.immigrans, which were collected from Weihai of Shandong, Kunming of Yunnan,
Zibo of Shandong, and Linyi of Shandong, respectively, were compared. The mitochondrial cytochrome oxidase I (mtCOI ) gene
of the four fruit flies were used to further determine the species. [ Result] Drosophila species can be determined quickly according to
the morphological characteristics of the male forewings, male forefeet, female abdomen, and female ovipositor. [ Conclusion and sig-
nificance ] This study have important reference value for the rapid identification of fruit flies in different frui-producing areas in China.
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Table 1  Information of the identification features of four Drosophila species
YR AR AR PR SR B R i =
Body part D. suzukii D.melanogaster D. hydei D.immigrans
iR ip i) ST A Ak A PR B ST 25 TO £ b TG SHE B ST 2 T Ak TG P B ST T A7 Ak TG PR B

Male forewings

T HURi

Male forefeet

e s

Female abdomen

I K7 B 4

Female ovipositor

There is a distinct dark spot
near the tip of each wing
PR S — 0 R Y
G — A

There are two clusters of
combs on the first and sec-
ond tarsi

T THIAT AN ] T PR 68 5%
i AR HL R RS

There are continuous black
stripes on the back of the
abdominal segment, and
there is a black ring at the
end abdomen

775 g 2 U N R A A PR
Ovipositor is obviously black
serrated

There is no a distinct dark
spot near the tip of each wing
Hi RS — R BB PR
There is a bunch of combs
on the first tarsi

JEER T A W A 5 R
IEx] 7 PR 5, R

There are five obvious contin-
uous black stripes on the back
of the abdominal segment

77O gl R SR IR
Ovipositor is not black ser-
rated

There is no a distinct dark
spot near the tip of each wing
IR M e

There is no comb on the tarsi

JETRIT S 2 5 S Bt h
(1] b

There are five middle-off
black belts on the back of

the abdominal segment

7R gl R A R
Ovipositor is not black ser-
rated

There is no a distinct dark
spot near the tip of each wing
IR M IO, 772 RS
WILEA —SIBIE /N1
There is no comb on the tar-
si, but there is a small
wedge-shaped tooth in the
inside of the leg section

FET 4 37 hn i BN S
BT S T RA

There are four discrete
black horizontal bands on
the base of four abdominal
segments, and the 5th ab-
dominal segment is black

LR S| N R IE TN
Ovipositor is not black ser-
rated
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Fig.1
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A~D: Forewing of male D.suzukii, D.melanogaster, D.hydei, and D.immigrans, respectively.
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Comparison of identification features of the male forewing in four Drosophila species
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Fig.2  Comparison of identification features of the male forefeet in four Drosophila species
A~ D PN A TR RN SRE VA P TR e PR SR TR A

A~D: Forefeet of male D.suzukii, D.melanogaster, D.hydei, and D.immigrans, respectively.
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Fig.4 Comparison of identification features of the female
ovipositor in four Drosophila species
A~D AP SAEAC TRAR A | SRR 7 SR
DR AR 7= RS

A~D: Ovipositor of female D.suzukii, D.melanogaster,

C D D.hydei, and D.immigrans, respectively.
B3 4 b SRR ME RS B 0 25 AU RHE 22 BEF mcol ERXRBHH FEE
Fig.3 Comparison of identification features of the female . .
abdomen in four Drosophila species éﬁ%ﬁ% 4 ﬂl%i%ﬁ? i DNA i@?fiﬁ}ﬁy] ’ ?}L
A~ D) S A S B L B 18 P B K BEHIAE 700 bp 2o A, e BEK B ST 45
DR SRR ME R, I 5)

A~D: Abdomen of female D.suzukii, D.melanogaster,

D.hydei, and D.immigrans, respectively.
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Fig.5 PCR amplification of mtCOI fragments of four Drosophila species
1~2: USSR ICRE; 3~4. AFIRBIRN; 5~6. MIHIBEK
B, 7~ 8. IGYTHR RS, M. DL2000 DNA ARUESS Tt
1~2: D.suzukii; 3~4: D.melanogaster; 5~6: D.hydei;
7~8: D.immigrans; M: DL2000 DNA Marker.

MBEACSPBE R (3 2) AT LU Y, iR AR IR
HLif5 GenBank HHESA TR MEIE AL I ES /N T03%
S RIE RS GenBank H NG S H AL

BB R 0.0% ; 3 176 75 (G SR 1 5 GenBank W A {2
RIS AL IR 250 0.0% 5 I UTHHK SR 5 GenBank
HRAPEK SR 35 A5 15 2R 0.5% 5 RS K IR S =
R AR NS SR RIS AL BE 2 /N T 93% 5 BB AR IR
TR ORI AL I B 15.1% 5 B R IRR
i 5 e U PR SR RSB I R 115% . Hh RGERS
(1 6) AT UL, it 4 AR TR 2R 2 257415 GenBank
2 SRR IR 7 ) R AE — L 5 o P R R i 2
RPN 5 GenBank H 2 Z RIS SR F 5 RAE—&
I Y7 P oK R 2 250751 5 GenBank v 2 KR
Wi P 1 SR AE — S TR PR ORI 1 2707915 Gen-
Bank H 2 SRV QLG )7 41 RAE— i, AW 45
HILEMEEEE R e —2.

z2 BT mCol EEH 4 HRBHIFEER
Table 2 Genetic distance of the four Drosophila species based on mtCOl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1
2 0.003
3 0003 0000
4 0003 0000  0.000
5 0093 0091 0091 0091
6 0093 0091 0091 0091 0000
7 0093 0091 0091 0091 0000 0.000
8 0093 0091 0091 0091 0000 0000 0000
9 0.151 0148 0.48 0148 0.127 0.127 0127 0.127
10 0.151 0.148 0.48 0148 0127 0.27 0.127 0127 0000
11 0.151 0.148 0.48 0148 0.127 0.27 0127 0127 0000 0.000
12 0.115 0115 0115 0115 0133  0.033 0133 0133 0.046 0.146 0.146
13 0115 0115 0115 0115 0133 0.33 0133 0133 0.46 0.146 0146 0.000
14 0.119 0115 0115 0115 0131 0.031 0131 0131 0.49 0149 0149 0005 0005
15 0119 0115 015 0115 0131 0031 0131 0131 0.144 0.144 0144 0005 0005 0003

1~2. IR AR G 2 480k coT HF)F 5 (WHGYT, WHGY2); 3~4; GenBank 1 2 &8 KK ML KA cOT 2 ¥ 5
(KJ671622-Dsuz, KJ671621-Dsuz) ; 5~6. 2= g B AR Fb 2 4048000k COT FEHFH] (YNGY1, YNGY2); 7~8: GenBank H 2 2% S SR i 2l ki
& cOT EF P31 (FJ190110-Dmel, FJ190109-Dmel ) ; 9. i TS MR 1 420000k COT ZEFHFHI(ZBGY1) ; 10~11; GenBank H 2 £5ifjfil
gL RR COT FEP T3 (KJ671603-Dhyd , KJ671602-Dhyd) ; 12~13 . I K R 2 44 hik col 2£FFF (LYGY1, LYGY2) ; 14~
15; GenBank " 2 Z ok SRRk COT 2 F 41 ( EF570021-Dimm, JQ679115-Dimm) ,

1~2; Two mitochondrial COI gene sequences of Weihai D.suzukii (WHGY1, WHGY2) ; 3~4: Two D.suzukii mitochondrial COI gene se-
quences in GenBank ( KJ671622-Dsuz, KJ671621-Dsuz); 5~6: Two mitochondrial CO1 gene sequences of Yunnan D.melanogaster (YNGY1,
YNGY2) ; 7~8: Two D.melanogaster mitochondrial COl gene sequences in GenBank (FJ190110-Dmel, FJ190109-Dmel) ; 9 Two mitochondrial CO
I gene sequences of Zibo D.hydei(ZBGY1) ; 10~11: Two D.hydei mitochondrial COI gene sequences in GenBank (KJ671603-Dhyd, KJ671602-
Dhyd) ; 12~13: Two mitochondrial COI gene sequences of Linyi D.immigrans(LYGY1, LYGY2); 14~15; Two D.immigrans mitochondrial CO1

gene sequences in GenBank ( EF570021-Dimm, JQ679115-Dimm).

3 g
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BEAN U] f B A 2 B (ARTE R 55, 20135 Xl 2014
SRIFESE,2014) |, Al HAERESEA T %
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Fig.6  Phylogenetic tree constructed using m¢COl gene based on the UPGMA method
WHGY1, WHGY2: JEE# A R 2 scdihih col J£MJF51 ; KJ671622-Dsuz, KJ671621-Dsuz; GenBank H1 2 £548 A FR S 2k b {4
COT JEHFS; YNGYL, YNGY2: =i S i 2 44Kk COT 3L 51 ; FJ190110-Dmel, FJ190109-Dmel: GenBank 12 <R
SRELERA COT FENFH); ZBCY 1, TR e SR M2k ki 1K cOT 3K 51 ; KJ671603-Dhyd, KJ671602-Dhyd: GenBank "1 2 4%
PR ARIRZORR COL ZEPIFH; LYGYT, LYGY2: Wlfr (RS 2 A4 bifk COl SEIN)FF1; EF570021-Dimm,
JQ679115-Dimm; GenBank H' 2 S fK IR ML AR COT ZEHFH1 ; Outgroup : MK ELFIIA COT ZEHFH1,

WHGY1, WHGY2: Weihai D.suzukii; KJ671622-Dsuz, KJ671621-Dsuz; D.suzukii mitochondrial COI gene sequences in GenBank ;
YNGY1, YNGY2: Yunnan D.melanogaster; ¥J190110-Dmel, FJ190109-Dmel: D.melanogaster mitochondrial COl gene
sequences in GenBank; ZBGY1: Zibo D.hydei; KJ671603-Dhyd, KJ671602-Dhyd: D.hydei mitochondrial COI gene
sequences in GenBank; LYGY1, LYGY2: Linyi D.immigrans; EF570021-Dimm, JQ679115-Dimm; D.immigrans

mitochondrial COI gene sequences in GenBank. Outgroup: Bemisia tabaci mitochondrial COl gene sequences in GenBank.
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