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Ultrastructural morphology and distribution of sensilla on the antennae and
maxillary palpi of Drosophila suzukii (Matsumura)
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Abstract  Drosophila suzukii is becoming a world-wide serious pest. It is a highly polyphagous pest, mainly cau-
sing damages to soft fruits. The sensilla on the antennae and maxillary palpi were observed by scanning electron
microscope technology. The results showed that there were three types of sensilla on flagellum of the antennae,
including sensilla basiconica, sensilla coeloconica and sensilla trichodea. Only sensilla basiconica and sensilla chaet-
ica were observed on the maxillary palpi. Sexual dimorphism in structure, distribution and numbers of the other
sensilla was not observed. Large and small subtypes of sensilla basiconica were further distinguished. A number of
large horizontal bar-shaped pores were distributed on the surface of large sensilla basiconica, while numerous small
pores on the surface of small sensilla basiconica. Large sensilla basiconica, a unique type of sensillum not yet ob-
served in other Drosophila species, was only distributed on the flagellum of D. suzukii. It might be evolved as a
specific type of sensillum for D. suzukii to smell volatiles emitted by healthy and fresh fruits.

Key words  Drosophila suzukii; flagellum; maxillary palpi; sensillum; scanning electron microscope

WA 2016 0317 EATE®: 20160509
E@WE: WS LRI Dropsa, 613678 h[EH CABI % R4
* WM EMEH  E-mail: qunfagnyang@hotmail. com; f. zhang(@cabi. org



4355 1

AR ST « 4% A R SR figh A 0T SRS ) O 25 R A B o3 A © 69 -

AR Drosophila suzukii (Matsumura) ,
J& TXG# H Diptera, R ElL Drosophilidae, 5 1 J&
Drosophila, XHx 0 BE# R g s gk R i, H A2
HHRHZR AT REAE 20 2w fE A H AR e
T e 2 R A R R A R R A
AR A A AR PGSR A 4 ) N S B B A5
AR F A )iz 50 A BRE AR B RCH L 56
S o E

AR TR EY 290 Bl 12 B H KR
FIEIRD b s WA A PRk A A L R
B R RIS RrE 450 N R RE DR R
FIANILZRAEAE 2 7 FERT A, Tz
SR R A ] o 8 A ER SR g 18 kg SR 1 fe ™
FRYFRZ T, 7ESEE, R R A AR 1
D5 ALETTM AT IR . R B RFI R FE
44 (Trento Province) , 400 hm? f4R {7 7K SAE 2010
AR 2011 AR 32 I 2 TF R 297 50 J7 R 300 T3
[Xkﬁ[iﬂ .

AR PR 22 JIT LAOKE 7K R 77 b 3 B ™ o s 3
2B PR R B A PR AR W i 2 A IS 5 RIDRE S i
fief 7K SR b g0 R ) B DR TR 7 O g DR B
FPRTRAN KT B HETER LN N EH X
EHE B Drosophila melanogaster ¥4 9P 7= 18 Ji&
FERR BT AARTENY L AN % B T
SR FEEE 400 R AT PR XK SRR I
P43 Ry At B A s S A CAH BT L B A 7)) 1=
(R , E—25 3 WS R AR IRBEE S AR G
A AP R AL E AR U RS
AR PSR T A3 BT AR 76 B SR S8 5 7 B, 3X
LR T RN K SRR I R M SO D

B S fih o A L2 S 5 5 1 — o e R
B H R A S RS  AE IR IS (sensilla trichodea) |
HJE B4 (sensilla chaetica) HETE 4% (sensilla ba-
siconica) FlIf JE JE& 2% (sensilla placodea) 4§, iX 26 Ja%
A AE R MUY Y EIERE TR SIS AT kA rh 4
FEMVER . AR B il fry I fEFD 2R B E
FNAAG A BT TR] ) ) — bl B o 7 fi B 1Y
A Ha Ao A F R B W] %) e R R
U BEE T BB AR GE, F NSNS X £
ol & S 1) fioh oy R R T G A AT T 5, 5
B i 2 NS N 5 2. ) S DN (R G i A & 2|
L, H i J I SR i L i s 22 (R e
A TR A G R i 1) B A S Y | o3 A B e Ay

B FEHE" o AT R AL A 148 R R R IR
SR E R RS i £y R ST L A B AR AT T
WLEE X 25 IR R DN REREA T T 4R ik — 22 BT
AR 0 A BT BE R T R PR 7Y T AL
il B4 S i

1 MHFTTE

1.1 HiE

AR TR R AL T 5t B & 1l R LAY
BBk Cerasus pseudocerasus FoSLH T E I
FHPE IR EEAA 25 cm X 25 em X 25 cm) A 37, 55
s TR RO A 45 1 R 25°C L6020 RHLL//
D=16 h//8 h, & HWEI BT P AT A R
g LA IR
1.2 HmmH&5a%E

IS H PR A B R PSR e e L I 45 5 Sk A A 1
BRI fid A 8T S R DT A fid A B SN
F 7000 LB E ARG 43 85 00 95 00 1 LT
FWiK 1w, 1009 B L EERL K 3 WK, BEIR
15 min, JBE7K J5 09 il £ 2R S0H 5 CPD 030
(BAL-TEO) i #t ST HRACTHR 2.5 he THREHAE
a1 L R A a5 b PR ] E-1045 (HITA-
CHD & 4% B A AT W8 42 20 3 min, #£ SU8010
(HITACHD Z431$ v 852 T WL fish A S 19
JEAE . AR % R 4 EE S M) Stocker 20
Shanbhag %" 1.1 Ji HE 0
1.3 #HiEsiItSEGRLE

f#i i Adobe Photoshop CS5 il & i ff A2 JE& 2511
KE. 26 R, e HER R il R R
B A RE 1Y 22 5 W E MR AT AR AT ¢ A ]
IBM SPSS 22. 0 {4704 . X i 80
P CREHETT A RS HUR A 2 0 — R Ry b
M, TC* e 0 18— AR A

2 FHRE5HM

2.1 fmf
2.1.1 M AW —MBASEN

A SR e i fi £ S Rk, L b A
JE&GEE s FHAR T (scape) (A7 (pedicel) F#E Y (flagel-
Lurn) ZH B BT b A il ff 25 Carista) (J&] 1) o A0
it £ 4% 1 B 1 BE 3 1 Ry (67, 6 £ 1. 92), (126. 3+
1. 42)F1(195. 943, 21) . fili Ff B K A (379, 6+
7.73)um (R 1) s MERG Uil A 251 B 43500 (65. 3



0700

5 4Ly 2017

+2.40) (114, 742, 42) fI(193. 944, 53) pm., fili £
MUK (368, 6410, 83) pum,
KEZSWBFE(=4.012,P=0.001) 7 (1=

ﬁﬂ!%*ﬁ/

arista

T B
A

flagellum

200 mm———

a: e ok fi £ SO b: f e i £ D9 )

a: Outside of female antenna; b: Inside of male antenna

e R S S f A BT

.. pedicel N

0.734,P=0.474) #i75i (:=1. 097, P=0. 286) % fi
4K (1=1. 097, P=0. 286) 7F M ikt [a] £ 7 W 5%
FEEERGRED,

200 mm

a

B 1 SRR A B A

Fig. 1 Antenna of Drosophila suzukii
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Table 1 Lengths of antennal segments and maxillary

palpi in both sexes of Drosophila suzukii

7 £ /pm  Length(mean®SE)
Part L Female e Male
%15 Scape (67.6+1.92)a (65.3%£2.40)a
18575 Pedicel (126.3%1.42)a (114.7£2. 42)b
#i95 Flagellum (195.943. 21)a (193.9+£4.53)a
Toiﬁiﬁ:[‘%ﬂiae (379.6£7.73)a  (368.6£10. 83)a
TSR

. . (225.044.23)a  (192.7+4.41)b
Maxillary palpi

D) [RIA7H AR 5 R ) 5 BE 327 R [) 2 3 1) 22 57 18 35 (i-test, P<<
0.05),
Different letters in the same row indicate significant difference
between sexes (z-test, P<(0. 05).

2012 fAHYERBHOVS BEMSA
R PR fh £ B0 0 SR A 3 TP AL,
R4 Ji&s (sensilla basiconica, SB) | HEIE %45 (sen-

silla coeloconica, SC) F1 & ¥ Ji& £§ (sensilla trichodea,
ST . HETE 2R X A3 KRB (large sensilla basiconica,
LSB) F1/]MEE (small sensilla basiconica, SSB) (& 2) .

HETRJRRAS : IR SR B AR AL ik A 1 ey
Fu B — 2R S AR b RJEHE B A
TR B /IR RO 315 v (] DI, BT A HETE
RS 5 e DA T e 5 38 i S A Ol A ([T 220
TRIERHE N/ INERAE 1 pl B R4 i, SR R img
ZAL HBUATHES (& 2b)

RBHEREAE—"FIRRAL ALK 0. 25 pm,
ﬁi 0.038 pm, fLIAIHE 0. 12 pm, F7[A]HE 0. 17 pm (&

/INEEEFR I HAT R /N, FLE AR 0. 027 pm,

}LIETJEE 0. 11 pm, A7[EEE 0. 23 pm (& 2d) . MR
YT AT R BB (249, 314, 7 4 on=3) 15
MR (214, 3£10. 0 Mon=D LB EHEEHF =
2.063,P=0.094) (£ 2),

K2 HARRBHE ELRETR THALEMRFIHHHE"

Table 2 Abundance and distribution of sensilla on the flagella and maxillary palpi of female and male Drosophila suzukii

A fil Ff1 Y5 Flagellum N %iZi Maxillary palpi
Sensilla M Female (n=3) 1 Male (n=4) i Female (n=7) i Male (n=6)
HETE s SB (249. 34+14. 67)a (214.349.95)a (73.3£2.72)a (71.242. 48)a
JrEHETE s SC (37.0%1.53)a (41. 8=4. 39)a - —
EIW G ST (129.7+7.54)a (146. 3415, 87M)a = —
FE &S CH — (17.44+1.51)a (15.24+1.19)a
Mt Total (416. 04-14. 80)a (402. 44-21. 42)a (90. 744. 05)a (86.3+2.16)a

D) F AR E EARELR  [F — AT 8 R T A R R e T

SN 10 S B A AN [ A 3 ) 22

B3 (t-test, P<<0. 05),

Data are mean®SE; different letters in the same row indicate significant difference between genders in the number of sensilla on the flagel-

lum or maxillary palpi (z-test, P<(0. 05).
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Fig. 2 Sensilla on the flagellum of Drosophila suzuki antenna
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Fig. 5 Maxillary palp of female Drosophila suzukii
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Fig. 6 The sensilla on maxillary palpi
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Table 3 Length and basal diameter of sensilla on the flagellum and maxillary palpi of female and male Drosophila suzukii

AR K /pm Length FHP H A%/ pm Basal diameter
Sensillum . Female i Male I Female HE Male
FEHE LB (12.12£0. 16)a (12.0940. 16)a (2. 43740.05)a (2.33740.03)a
J/INEHE SB (9. 6040.19b (10. 76 40. 26)a (1.524£0.03)b (1. 6440. 04)a

JEHETE Bty SC (5.30£0. 12)a (5.37£0.10)a (1. 27£0.04)a (1.192£0. 03)a
FEIEEs ST (23.18%£0. 45)a (23.21%0. 27)a (1. 99+£0. 03)a (2.06=+0. 04)a
e Eas CH (53.81£5.99)a (69.5547. 30)a (4. 38+0.35)a (4.56=+0. 34)a

D) FAp QB EAR I AR e [R]— 47 Bl 5 7 R AN [ A QR e 9 1 8 B B AR A [ 1] 18] 28 57 (2.3 (#-test, P<C0. 05),

Length/diameter are mean®=SE (um) ; different letters in the same row indicate significant difference between genders in length or basal di-

ameter of a sensillum (z-test, P<C0. 05).
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