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Ultrastructure of the antennae and ovipositor sensilla
in adult females of three Bruchophagus species

Lk . . R . ok
DONG Tian KANG Jie ZHANG Xin ZHENG Hai-Xia ZHANG Xian-Hong
(College of Plant Protection Institute, Shanxi Agricultural University, Taigu 030801, China)

Abstract  [Objectives] To clarify the types and distribution of sensilla on the antennae and ovipositor of adult females in
three Bruchophagus species, in order to provide a foundation for investigating the role of these organs in olfaction and
oviposition. [Methods] Sensilla on the antennae and ovipositor of adult female Bruchophagus huonchili Liao et Fan,

Bruchophagus mongholicus Fan et Liao and Bruchophagus beijingensis Fan et Liao, were observed under scanning electron
microscopy and their morphological characteristics, type, quantity and distribution were analyzed and compared. [Results]
Sensilla were basically similar in all 3 species. There are six kinds of antennal sensilla; trichodea sensilla, chaeticum sensilla,
placoid sensilla (placoid sensilla I, placoid sensilla II, placoid sensilla 1lI), thin-walled chemoreceptor, thick-walled
chemoreceptor and basiconic mastoid sensilla. However, there were significant differences in the number of sensilla among
species. The thin-walled chemoreceptor is the most widely distributed and most abundant sensilla on antennae, and there are
significant differences in the abundance of this type of sensilla among the three species. The ovipositor morphology of the
three species and corresponding sensilla types are quite different. B. huonchili has sensilla trichodea (sensilla trichodea [
and sensilla trichodea II) and barb-like apophyses, B. beijingensis has 4 types of sensilla (sensilla trichodea, sensilla

basiconca, sensilla chaetica and barb-like apophyses) and B. mongholicus has 8 types of sensilla, including those with a slight
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surface depression and bud-shaped sensilla. Trichodea sensilla and barb-like apophyses are common to all three species.

[Conclusion] The sensilla on the antennae of female adults of three Bruchophagus species are basically the same, but those

on the ovipositor are quite different. Adult female B. mongholicus have the largest number of antennal sensilla and the most

diverse ovipositor sensilla. This suggests that this species has superior olfactory perception and oviposition site selection.

Key words Bruchophagus; antennae; ovipositors; sensilla; scanning electron microscopy
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Table 1 Antennal length of the three kinds of Bruchophagus sp. adults
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246.41+£2.22b

88.56+0.46a 93.06+0.46a 98.86+0.42a 93.18+0.51a

727.83+1.67a 101.53+2.93a

1 070.23£1.37b  235.84+8.28¢ 83.83+0.65a
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[
wgﬁﬁ)
3§ X3
SEi

Q
S ES
S 3
g EQ

203.97+0.64c
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B BMS K EAMK K R (3424021 ) pm .
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FH2S (P<0.05) ; FEFBEARMKK N (1.3420.02)
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I\BC, Bz T 2, B AR
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Fig. 1 Antennal sensilla of female adults of Bruchophagus sp.

A, BREFPF/NEHER A S B, NS ORI Rl e C. T R sl 250 DL AR E.
fFARET s Fo flfAsE 2 R G Al 3 & H. Ay, S: AETT; P AT F: &R CL: BE; SC: Al
JEIRER; SP: MUBIRER; TNC: WEELAIEA; TKC: JERELZEEE; BMS: MIEAIRER; ST: BRI,

A. Antennal of B. huonchili; B. Antennal of B.mongholicus; C. Antennal of B.beijingensis; D. Scape; E. Pedice; F. The
second funicle of the antennae; G. The third funicle of the antennae; H. Flagellum. S: Scape; P: Pedice; F: Funicle; CL: Clava;
SC: Sensilla chaeticum; SP: Sensilla Placoid; TNC: Thin walled chemoreceptor; TKC: Thick walled chemoreceptor;
BMS: Basiconic mastoid sensilla; ST: Sensilla trichodea.
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Table 2 Antennal sensilla of the three kinds of Bruchophagus sp. adults
RS RTUES P 55¢ B FOFF I BT/ N JURTH RO %
Sensilla Bruchophagus mongholicus Bruchophagus huonchili Bruchophagus beijingensis
BMS L 3.42+0.21a 2.23+0.16¢ 2.53+0.55b
BD 1.34+0.02a 0.88+0.05b 1.03+0.67ab
SP 1 L 39.38+0.88b 38.83+0.65b 45.83+0.45a
BD 3.88+0.06¢ 4.16+0.07b 4.40+0.13a
SPI L 55.33+1.19a 34.58+0.20c 43.23+0.07b
BD 4.10+0.06a 4.22+0.23a 3.90+0.21b
SPII L 43.93+0.76a 41.51+0.16b 42.15+0.42ab
BD 4.12+0.15¢ 5.12+0.11a 4.43+0.56b
TNC L 51.37£1.93a 41.87+£0.93b 42.62+0.40b
BD 2.27+0.22b 3.04+0.23a 1.79+0.27¢
TKC L 17.73+1.72a 16.70+0.62b 15.17+0.22¢
BD 2.28+0.48b 2.53+0.48a 2.66+0.15a
ST L 8.74+0.93a 7.10+1.31a 8.20+0.66a
BD 0.56+0.02b 0.85+0.09a 0.68+0.12ab
SC L 15.01+1.98a 14.94+0.42a 14.82+1.92a
BD 1.91+0.11a 2.06+0.15a 2.17£0.07a

BMS: HEEFLRAREESS; SP: ARAUESY; TNC: MEEMLZEEY; TKC: JEREMZEEEY; ST: BIREES; SC: MR
% L. KB BD: S EAR ., BRI RIS AR IERR 10 AN EREE A REARSCR, MR A K (pm)
[T 8RS AR AN NS F RN AR 35 22 5% (P<0.05, Tukey test) o R[],

BMS: Basiconic mastoid sensilla; SP: Placoid sensilla; TNC: Thin walled chemoreceptor; TKC: Thick walled chemoreceptor;
ST: Sensilla trichodea; SC: Sensilla chaeticum; L: Length; BD: Basal diameter. 10 of the same sensilla are selected as sample

sizes in every species. Micrometer (Lm) is as measurement unit. Data followed by different lowercase letters in the same line
indicate significant difference at 5% level by Tukey test. The same below.

YR (1.9120.11) pm,  (2.06£0.15) pum Fil
(2.17+0.07 ) um,

MBS ( Sensilla placoid, SP ) FEFBIMIFE |
i, BRI fih o 2R T 1 A AR B — AR TE R
KA BE SRS i Ay [ 5 el BE A
FEARBIEW, e (B 1: F) o ARMEEER
TR B HLAE fi oy et 15 A, SO 8RR 1T 4
3 FPEZEAL. T RAUE R (SPT ) MU, &
RFER, BHAOEH . U B A R SP
[ fK, KR (45.8340.45) pm, SEFBEAZN
(4.40+0.13 ) um, N EIHTEEESS (SPIT ) Hik
SELESHAT T R, AN . NS
FFIGeE S R SP I AcKe, K (1 55.33+1.19 )um,
FEFREAE N (4.10£0.06 ) um,, T RYARTE 4% ( SP

) 2RKMEIE BARGE , PEIE R —PHIE M
i, PUREERGE, AR/ e AU SP
Mk, KEN (41.5140.16 ) pm, FEIEEN
(5.12+0.11 ) pm, [ A9 T ARVRD I BUIR & 5 4=
Tolff b, fER RN B SMM. RS R
PR ANSE, BT _E SO RS AR 45] | (8]
B bS] , ] B v ) A A 25 Al EkRs o

23 HAENEMARSNSTHE

3 R B R I i £ AT ORI T AU A
SC AR —Fl, HAFTT LA SC HURHH 25 14,
AR LAY SC B AAAE & 2% (P<0.05)
Jb Rt B RORF I | B PSR T /NI R PN 5 B ST I
SC BIECEAMKIR R 36, 32 F126 4~ (£3) .
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Table 3 The number of antennal sensilla of the three kinds of Bruchophagus sp. adults
fink £ 719 AR BERRTME () NSRBI () JEats s ()
Antennal segment Sensilla B. huonchili (ind.)  B. mongholicus (ind.)  B. beijingensis (ind.)
35 Scape sC 32b 26¢ 36a
FHT Pedicel SC 25a 25a 25a
W I BMS 2a 2a 2a
Flagellomeres <P 154 178 154
TNC 23a 22a 25a
SC 56b 70a 43¢
I TNC 22a 23a 23a
SP 12b 18a 18a
BMS 2a 2a 2a
m TNC 22a 24a 26a
SP 14b 18a 15b
BMS 2a 2a 2a
v TNC 24a 24a 23a
SP 16a 16a 17a
BMS 2a 2a 2a
Vv TNC 22a 25a 24a
SP 17a 19a 20a
BMS 2a 2a 2a
Vi TNC 32b 4la 4la
SP 22¢ 24b 28a
BMS 2a 2a 2a
ST 12a 13a 14a
TKC 10b 10b 13a
A Total 388c 427a 418b

3 FPE R LI A 6 R, H
W —Z&Y Er A SC. TNC, SP. BMS 4 2%
s 2-5 WE W LAy TNC. SP, BMS 3 2%
SRS B R, /0 i TNC ST . TKC
SP fll BMS 5 2KJi&#% . TNC ¥, HAIE 3 Fp
B RO A AE B2 25 5( P<0.05 ). BMS . TKC,
ST 3 g ais /b, 497F 10-14 2, HAE
3 FhE ke 2 RN E (P>0.05) (£3),

AHT 3 R RORF I B ik YRR A
B, “HAAEREESR (P<0.05) , Hiph5
BRI Al AR SR R 2 427 A4, bt

T EOFFIE R 418 A, R T/ N R B /D 388

24 FTIREERARRE

24.1

HEMF/E

BT/ B

A BIEEGES (Sensilla trichodea, ST ) {3
FtRZEE ( Barb-like apophyses, A ) 2 Fggsas
A, BIBERARE T A0 T IR A o A, JCHLN
Hezl, s [ BEIRERSE (ST ) flBER
By (ST ) PFERS, T RERELE (ST )
Ui AR AR BRI A A AR IR, KBS (150.84+
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3.56) pm, I EAHR (2.0340.86) pm; I #!
EIRES (ST ) ml 2T Hk, KEN
(51.63+1.88 ) um, FEHEAEH (1.61+0.50 ) um
(Bl 2: A) o BIEPRIEHE S0 T35 7 BP e &8
WAL (K 2: B) . BiFpEeRd, BB
oA g I 2 TSR R .

242 JeFEHFEEME RSO L
A EIE ( Sensilla trichodea, ST ) . #EJE ( Sensilla
basiconca, SB) . HIJE ( Sensilla chaetica, SC )
FE| IR 288 ( Barb-like apophyses, A ) 4 F1)a%
WA, BIREERS EHES, ) TvmiaeAn, &
BOGH, JEREr, KA (95.83+1.01) um, HE
WEAAR (2.5340.39) um (&1 2: H) . HEIZE
AT TR, R, KR,
KA (57.14+0.65) pm, FEFHEEN (3.04+
0.25) um (K&l 2: G) ; KBEERIMNEWR], A
FLRes, RmAEURIL, g, KER
(68.02+0.91 ) um, FEFPEFEH (2.83+0.04 ) pm
(Bl 2: G) o BEIHPIRZEE IR TN 5 R
FhF /Ny AR —2 (K 2: G) o

243 HNRHFAEFE NZFECHE7 NG
VLRSS ( Slight surface depression, SD) .

ZFAIEIEEY ( Bud-shaped sensilla, Sb) | JEHEIE
JB&#% ( Coeloconical sensilla, CS) . #EEH Ik
J&#% (Basiconic mastoid sensilla, BMS) . {#]4)
JRZEH (Barb-like apophyses, A) . BIEELS
( Sensilla trichodea, ST ) . £ ( Sensilla
basiconca, SB) FIH|FEE#s ( Sensilla chaetica,
SC )8 ZJEas o VR IR AR T4 77 I A I,
Mg, KINEDE, ErhdeF e,
HAN (9.2940.12) pm (K 2: D) ; I
THERINI R ZE 44 5 B HE IR IR 60 T —A~ M1 B
(Y BRI R P, S0 e LT s R T, o s il
A, SRR BN (2.28£0.10) pm (] 2:
C) 5 HOIEFL MBS IS HE AR tH L, S
WA, E B AFCKRER, EHERN
(1.23£0.02) pm (& 2: D) ; HIRIRETESER
PO E AR, REACRDH:, s s
e, HAE N (29.3540.28 ) pm, FEHPEIE N
(2.68+0.18 ) um (& 2: E) ; HIIEEELRI AP
FREAL . JREAR 1 (SC1 ) KRB %,

FIFR B, KA (70.04+0.40 ) pm, HE
WEAN (2.06£0.19) um (K 2: F) ; FIFER
all (SCIl) EIHAKRELRE, KEHN

B2 3MBERFESINREFRLBERSS
Fig. 2 Types and distribution of ovipositor sensilla of three Bruchophagus sp.

A, B. BEECHT/NEIIaHEGE s C-F. INSERTROFFIE ™ OISR s G, H. JUAUE O I8 ™ B Rt o
ST: BIRIERAE; A: BIEPIRIGE,; Sb: ZFMAURES; CS: EHIBEREE; SD: WRMMRERSS;
BMS: #HEIEZLIREAS; SB: HBIEER; SC: MBS .
A, B. Ovipositor sensilla of B. huonchili; C-F. Ovipositor sensilla of B.mongholicus; G, H. Ovipositor sensilla of B.beijingensis.

ST: Sensilla trichodea; A: Barb-like apophyses; Sb: Sensilla bud-shaped; CS: Sensilla coeloconical; SD: Slight surface
depression; BMS: Basiconic mastoid sensilla; SB: Sensilla basiconca; SC: Sensilla chaetica.
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(28.87+0.08 ) um, HEHFEFEH (1.85£0.09 ) pm
(K2: E).

3 itig

AW L PO 3 Tl i EORF e o Al E A £
PYIRRAS I | A PogaE , R BT 3 PP FoRF %
Wl 3 BRI DR RS RS
RE AL R IR | JERE AL 2 AR AT 2Lk 6 28
JRAR , 54/ NEJE W I 4 /N Pachycrepoideus
vindemmiae Rondani FI[N M UH4E 4 /NE Nasonia
vitripennis Wil FA AR IS RIARMRL ( SREER N H 35
#1992 A, 2000) o XELREEEHA LK
BARFNOR S DI RE, Al 4 SR iR 2 A8,
BREAIE YT II A (Lopes et al., 2002, Gao
etal., 2007 ) o BLAb, 3 Fhag EEpT dee e i e ik
b YIRS A SIS KR Fh Sl T 2 i S T 1
i, R B AT A R R R R B 2, R
T O 7E %€ IR B 38 B Stenus ( Coleoptera:
Staphylinidae: Steninae ) filtfj A3 &% (R4
85, 2017) , Dl A HE L AR AR B O S
ez i B rh R E . BT, iRk
JERARANAE S H — o 75 A W il 1 O B (X Vg g
4, 20135 B4R, 2018) , X RIRIRXT AR
R T AERSMNERZ REEHEA
M IRE (R4, 2000 ) o 7E 3 P pERF I fih
PO 25 71050 A RE A SR IR AR Ho 6 R
mrhBEREZN.

X TEFAHE (2013 ) DA Ry JEEBE b~ SRl 7 i M 1
/W% Spalangia endius 12F FEEAT AT BEHE
AR EINEE ; SRR H B (1992 ) A JERE
b2 A T B EL A S SR e o R v RN
225 IR iR . BIRIEES 2 NG IERAZ 4%,
BABOR A J8 B 046245 B RHE 3 5 1)
fIHE (Payne et al., 1973; #E, 2006) . 1
FEHL LSS A I, 3 ol o R 0 O A o0 f £ A
i EB Y IR IX AL A JERE AL 22 B A B IR
JERAS AR B RORF I T AE R R DR B, AT
AE T EEAREE M fl ffy “IRR X 1Y JEREL 7 IR
MEBIRIEAS, 7E D eR M, b & &P E
TR T P E A B

M T SR 25 S o T B e A o DL ) SR
K, HLAE 1981 4, Barlin Ml Vinson ( 1981 )
stAEB SP HAMSEMIIRE, ILE 2R %
(1999 ) 225 WA A L A B I 07 & BLAReF 7 e
(AR LR S IR D REAT OC . AR SOMER LB, 3
Tl i FEFEI4 Al /5 G SP T SPILAN SPIT 3 284k
RS, W5 TR B, H SP
SWEHRIRIRYE Trichogramma dendrolimi F1H
W5 T Wk /NI Tetrastichus planipennisi 1) SP 1 AH
ol (EFS3E5E, 1990; =755, 2013) 5 SPILAI
SP I AR Ar e i B B A fil fy k30, #E 3
T FEATIE DR SE D RE T 5, X ANILE B T UK
BEAk, 5 Miller (1972) 38, MRl A &
ZLTAME ST RE o T4 8 EERT e e W ik 11
3 PR BRI A B SRR LM R S R DR i A
Rt —2E ST

B EEFP /N | b EORT I R D S 8 AT
B 1) 7= B g L AR B TR sy 22 5, P
BV AR IR S 2 3 Al E EERT I = R g 2L
A AR T AT BE 2 FRERAE 3 RO o
TR . JEiGE, BV RS R ™= 0
i DR DL — Rz A (RTEAE, 20135 1R
AHARSE, 2019; FARSE, 2020) , EAHUHBEHE
IR Lfe (A%, 1989) , RERSHRI IR
A, FNEBRZANZHMNHTFEHELY
( Phillips, 1978 ) . BEIEEEREH EOFF IS 77 01
TR oA HAC B 2, RN 7E 8 jEp T e 27 32
TEFE R v AT B S 30 A R0 R 7 A A AR
o BRI EAE— 225 R e g R 30, JLAEH
ST SR AT T R A P ORI [ 2 = R, B Lk
7% (Hawke etal., 1973 ) , FHULHEN, A7
7= BRI L 1 {3 0tk 28 R A ) L7 B s of 2
iz o

IR B X L= 2l A AR A7 A2 DI RE , B
W B Z S R . 75 & ME 3D (Gullan and
Cranston, 2006 ) , KT @A 76 85 FEAF I
B o JER Az AP BRI AR AL, P R A AR S
B R TR o LA T T R R ML 1Y) T g
(X%, 2013; YEAESE, 2016) , MUY
TE P 52 B PP 7= DN 2 DA77, JHEI PN 552 3 e AT
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ST B PG IR I H A R A ) SRR

LR b, NSRRI ful A A B0 A B 1Y
JEAS BB W) B2 T B RO /N | b e
FORF I8, IR TN 58 o FORF I 1 Wi RS2 fiE T A
GIRE SR LTI 2 PRI L) SRR AR X
So AT N ORI A AR A A 2P TRA
H5E.
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