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Role of vision and olfaction in short-distance mate location and
recognition in Aromia bungii (Coleoptera: Cerambycidae)
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Abstract [Objectives] To clarify the role of vision and olfaction in short-distance mate location and recognition in Aromia
bungii. [Methods] The influence of vision and olfaction on the mate-searching behavior of A. bungii was observed in captive
A. bungii. [Results] Neither adult females nor males could successfully locate wax-sealed mates. Blind adults could
successfully mate with normal mates, but the time spent on mate recognition was significantly longer than that required by
normal beetles. Males without antennae could not successfully locate females. Females without antennae could successfully
mate with normal males, but the number of copulatioins decreased significantly, whereas the time used to recognize mates over
a short-distance increased significantly. Removal of the maxillary palpus had no significant effect on mate-searching time or
number of copulations in both sexes. However, removal of the labial palpus significantly affected mate-searching time and
mating time. [Conclusion] The wiggling of antennae by male A. bungii plays a key role in short-range searching for females.
Male and female adults recognize each other mainly by contacting and sensing body surface chemicals, primarily with the
antennae and labial palpus. Overall, olfaction plays the dominant role, and vision the secondary role, in short-range mate
location and recognition in A. bungii.
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Bk£r 8R4 Aromia bungii ( Faldermann ) J&
#44# H Coleoptera K 4F} Cerambycidae( 7 NI ZZ,
1992), faFEHk. A, 2. WSS ARHERR DL
MR E BT R AR, J&—Fh 2 A T3 B (B
RARE, 2020 ), BELT FR A4 38 0 F B0 7= FE T
R HEBR T, LAY HUd S ) KRR TR, TR
KLU FLIE , 3 s g 5, sLERASET:
(BRR#4%, 2020; EBEE, 2021), XAAE
b AR el PR Eg Ak 3 i R Y 28 55 40 2 AR S K
o PEEA, 3 AL BHERE B IT 4G 32 5
123, 6-7 HFAEBMAERIETHRE 6.5%, 12 4
BB ERR R 88.9%, 19-20 R4 2 F R
ik 90%Lh I (%4, 2018), JbatHuX k. 7
AR I RGA 4 7 hm® DL E, 525 R 30%
PL b, PEAATA 90%L (X &S, 2003 ),
TGP 3 AR, 8 6 SR TF RS2, A4
HRPE 22 E R E IR 90%, B HIE A R A7 F
( BT, 2021 ), PR FR A4 A 15 Bl
PR ME—BRER . TG ST T S I B Y
A (Wangetal., 2018 ), HF iR A MR H 57
R RWE—RIT RN, il LRty
e S A S NP OR S S ECL FARS PN ST P24
7 L HEK( Wang et al., 2018; B /R IES:, 2021 ),

R A B AT A A T B 4 S A TR S L
RV Z2AT RN, ¥ RLSE | v il
WL A ( Meier et al., 2020 ), FAETE—L8
RAFIVREIL IR & FHRACH I R RN, i
R4 Batocera lineolata (#7#E5%, 2014), ¢
J§ B K4 Anoplophora glabripennis ( 2758 4% |
1999 ) FI#A & K4~ Monochamus alternatus ( X1/
%, 2012 ), MAE(E SRS EEET FidE T H
B AR Z 05 15 LIIESE (de Groot and
Noot, 2001; Mclntosh et al., 2001 ), {HBA W
2 WP AE K A PO AL BV E I A RR
SR 4: Massicus raddei Ji 3 ES0E 5475 T
AT IE 5 BRI - sg B AT R, BaIA AL AE
SR L R A e A 2 Sr AR AT R AR AR R (Bt
ZR4E, 2013 ), TMifE A K4 Anoplophora chinensis
e MR P 6 4 SR A A R v, e R A
SEEER (Yasui, 2009 ), HET, A& WA

FIMELSE PR 28 7R 21 350K A4 it B 8 4 5 T £
Fr o R AR AR SR

ABEFER I EFIMAS , WA R AL S
A R U R BCARAT o, TE SR A ) K Se it ik
B, DL WAL 58 R s X 21 S50 A pi e 48 5160
AT AR o WESEEE SR AT I BELL 80K A= bR a] By
RS RN BT 48 Mg KRR
HPE AR AT B A BE A

1 #R5HE

11 #hd AR

T b AR Lr S R G iR B 2
A, HEWNRFRA R . EER, BERs KiE
A BURASAR TR BB 21 300K 28 g, A HIFSE i
BT P A B AN . 2021 427 H
WAL I B S A (115°7'18.17E,
38°58'49.7"N ) Hkbel N THHE M A, Rl =
HU AR F & (ROK, 22 ecm x 17.5 cm X
12.5 cm) HRFH . S22 K B LR Y T 1 d
W, WHRTE R 5 K —32.

1.2 TAYME

%% Fukaya 55 (2004 ) Jik, B&AESGHE,
W HIAERR L 2K 447 W% (120 em x
60 cm x 60 cm ). FEHVIANEMHINE, HEA S
B 20 x 20 H I E, K1 BHIEEHF 1 100 cm,
fEFHAE

1.3 RIEEH

SN S8 7K -k T 2= AMEE AL , AR SRk LT 25
KARES 2, R AER K 177 8:00-11:00 #f
7o SHNEEE 26 CLEA, MHXTRE 77%-
80%, FHIXGE 2.1 m/s, FIMEEIRGREZ
10 000 1x.

14 REAARRELLER R

141 EEE., ERREHRERBRBITAR
BE - ASHIFGE SR 0 B AR i (R ZR AR,
2008 ), PR R RS Je BRI R AL E T .
BB TERR R E T - 20 C&MF 2 h L ER
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B, BOLE THIET , RS E R
JeATEH 5, M AR AR A S,
2 B B BOH A5 H

P T T B ) AT, PR A T Sk O
B —i R 15 em (B 1), B 1 HBE S0
BFRE—MEREE T, Skmy b, Al F e
BCIE R AR o BCER IR 16 g A e e T
DU P AR AL — M A 7 RS, R L AN (] B 2
FEAL( 120 cm F1 60 cm )X} H 30 e A 18 2K 58
B HA OIS 0.5-1 ho Bl AL, R X %8 55—
MG, [FESEREI b e o e, D3k B ) )
HE RS2 o LAAH [R) A 387 v LS 1E 5 1% 7k L
X i s A I R AT R o RIS DAOE R ME L R
XFHE o BER RT3 0 S8 43 | W5 . 1E 8 I
S TR e A IR R+
IEHMER ;A3 NP AL B B e A Bl 1 d N
AMMEPES 2 W, WAt 3 d, B RE 6
NEE, BRIEHBESS, SRR RAEE .
WML Gt AT 7 M AL, Jf il skl
A RE S SRR

E1 TARNERER
Fig.1 Schematic diagram of behavioral
observation cages

A: 120 cm BRI ; B: 120 cm BRIV E
C: WS BN
A: 120 cm release position; B: 120 cm release position;
C: Wax sealing adult hanging position.

142 HEE ERRNRENRITA B
OEERFBURE IR RETE , RI55I AT
PURITE s S QLS I WA UIRII -3 lf = = A W L SELE

TEHME SRR M s TE R ME R BOR MR IR
HE I ME R LI A R, 3 U R
3 FUBEHL R T e P REAS A RO B HUBUR,

T A 2 T S R P A P 3R A 4 i) AN
[v) 50t 1 (5 SR AT HE bR i o A A B 5%
2-2.5 h, iR FUMEAE H ) 52 R VR BSOS ZR (]
(AN 5 28 55— IR AC B A s [) ), B4k
HE 3 ATEE, it oM ER,

1.4.3 M @RS ANEBRMAENRIENES
T FTHTE T DA R A fi A DA B
B, SRIGGIAAT R DG rh EA TR o AN )L
FEVCE DL AN . TE R ME R A M B
i S w15 T o L T S N W 9
BAEE R 1.4.2,

1.4.4 W, R B IBIRR TSARF TR G
SHMIEITA AT LSS F A R R
A I 2 A e i HE 2 T A e 3 N G
AR, PR BT R SRR T R A
AbFE, SH6 vk FE AR R 1.4.2,

15 #HiEGitam

KHBNZE T 2250 H7 (One-way ANOVA )
HR LSD kX A [i) Ak B AR A 48 - £ %) s 1)
(R MR 28 38 — YR S BE T FH g st ] ) DA R A8 i
By WIHEAT AR (0=0.05), JEAARCHEAE 0 HT
g 25 B P 49%0 (Trim mean ) #EATIEZEIT
—Aeab 3, SRAS T IBM SPSS Statistics
(25) 4¥#r, Origin 2018 FAFAER .

2 HREHH

21 IEFHE, #EABXEEE R RETA R R

AR TR IR, DL SR A i R e 7 S5 1
JRCR AT WL e | AR AR BN R T
A R f S R o B S ) S R R
Wb HHCES o FEA IR T, R
B AR, KRetErmeS)m,
J R SRR AN BEA R S AR BC A
22 BE. #ERBRXRENRHORRITHRE

FUH R I ME L SR S ) 0
RORTHE, AR RRIE, B MR,

] DU T H I R AR L o 3 B v B T
B8 (F=5.395; df=7; P=0.031<0.05) (& 2), 44
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RKWFE][ (7420 £ 5.56 ) min] i T X5 R4
[ (33.44+3.53) min] ( F=16.091; df=20; P=0.068 <
0.05) (& 2),

TEE M ECE M B0 M AT T R
Ay A il AR T, AR AR LY IE H
R S AR A TE A O g fi A 452 s B4
PR, 2 Sl 8 35 O R, M A T Y
NS, ZCRRBETFIER 4, HESADE
( F=5.395; df=7; P=0.552>0.05) (& 2), ##%
mEE [ (10243 + 6.04 ) min] & & T X B4
[ (33.44 +3.53) min] ( F=16.091; df=20; P=0.000
023<0.05) (E2).,

7 ZFCYREL Mating times

5, J7 3 Duration a 1120
a A e
. l100 &
g 4t 100 =
& 180 £
<
$ 160
&2 =
& 140 g
E N
I 1' 4
X 20 =R
R
& Blind 3N 8N
ON © Blind ON

A3 Different treatments

B2 #aOmX4gERHEEEN
T ELRE AN R R E
Fig.2 Thematingtimesand the mate searching
duration of blind Aromia bungii adults
N: IEH M Blind: ZBCHALBAI A, EREdE
VIEARUERR s HE FARA ARG FRE R RN [ AL 20
BIAERE R 7 B3 (P<0.05). H FFrA ANFESH:
FTRAN [) b FRZH 48 2R I [E) A 2 25
(P<0.05, One-way ANOVA ), R[],

N: Normal adult; Blind: Adult treated with blinding. Data
are mean+SE. Different lowercase letters above bars
indicate significant differences in mating times between
the adults with different treatments (P<0.05, One-way
ANOVA), while different uppercase letters indicate that the
mate searching durations between the adults with different

treatments were significantly different (P<0.05, One-way
ANOVA). The same below.

2.3 M, ERIBRMASTRENEITH

JC S Ff R R IE ML B RS S, JE
ARANCE, HBUS TR AT, M H i Al

S R HRURE ke, ELNRE AR i
SEILAEHL, SEELRECRH 0 K (£ 1),

TE b AT A L HRURTTIR SR, X
HMRERNEREL , REZFRFAEMATE ARG SN, Ml
SHEBFHRMAT R, (FHE R Sl ASHC B
FARTIEH X B4 ( F=25; df=3; P=0.038 <0.05)

(1), HREFE] (59.00 + 4.45) min]t B3
T RZH[( 33.44 + 3.53 )min]( F=5.885; df=10;
P=0.038 < 0.05 ),

&1 HRAFRARREMERAEH R ERE
Tablel Thematingtimesof Aromia
bungii adults without antennae

S ERBEME
NEEOE *Eﬂ{.}\ﬁ Significant
Different treatments Matmg difference
times
P<0.05
Tefilff S+IEH Q@ 0.00 b
No antennae 3+ Normal @
Tofih f O+IE % & 0.67 +0.24 b
No antennae 9+ Normal &
EHI+ERQ 3.50+0.15 a

Normal &+ Normal ¢

P B A bR EDR 5 RIS ARAT AN TR/ 5B 3R
ARAbH A 22 5 % (P<0.05, One-way ANOVA ),
Data are mean+SE, and followed by the different lowercase
letters in the same column indicate significant differences

in mating times between the adults with different
treatments (P<0.05, One-way ANOVA).

24 M, RS HARTEAE REER
T

JC T SAUE B+ TE e B AT B RS IR 27
236 o HR {8 2R3 R T 2L /0N o S A A
AR R, e s AR M RS IR ST 20 AR,
PR E 2 RIER T, 1-2 min J5 AT IE# SSH .
B REL T X IR, 22 5% 0 % (F=3.800; df=3;
P=0.038 <0.05 ) ( & 3 ). #8REFAI[ ( 53.25 £3.95
min ) & TX B[ (33.44+3.53 min) |, %
5 i3 B F=2.641; df=17; P=0.045 < 0.05 X [&3 ),

IEH R TC T S . TS SR A i
JRATIG S AR Z A, fil iR T N IEH . B
1EF UK S A C R, T S0 ) R E R
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W 2 B I LB 4, T UG A 2 R 22 pO s 3.70 ) min]t i 3 5 FXFHELA] (33.44 +3.53 ) min]

(1) IR o 7 T P o AT b 5 e R 50 6 T I
4, HERAREE (F=3.800; d=8; P=0.151>
0.05) (& 3), HZEHM[ (34.40 +4.32) min]i
FXHRLA] (33.44 + 3.53) min], HERH AL
# (F=2.614; df=17; P=0.911>0.05) (& 3 ),

1 AR AL Mating times
4 i Duration

n 60
mg
£ 3} i g
A AB a0 2
2 5
S 2} 1302
] g
K 120 &
21 =
X 110 2]
R
0
3 RMP aN 3N
ON O RMP ON

ARIEI4bFE Different treatments

B 3 MBRLOIFK4R BB TSMEH
BRI AN R
Fig. 3 The matingtimes and the mate searching
duration of Aromia bungii adults
without maxillary palpus

RMP: BUER T 520 . Adults remove maxillary palpus.

25 g, @RS ANEBRTEARN RENER
T

TG TR0 R+ T o0« e A 3 o
I ME R AT, (HAB T s BRSSOV EGR
LT e S By e A et = N Pl S
Hotg, EARSR AT LIACHL, ACHC B AKX R
2 (F=6.200; df=8; P=0.17<0.05) (&l 4), #%&
BFIEI[ (1 72.25 + 4.53 ) min] i & @& T X BR4H
[ (33.44+3.53) min] (F=13.911; df=17; P=0.001 <
0.05) (&l 4).

TR ATC R R e A . e HOCA TR S
Ze% , (AR AT AR SZ RN AR AR
OHE PR A T S S A R LIS, AR
IEFERIES, MR RS BRI 218, Aar A
Bt o ACHECIRE R E K T X5 R4l ( F=6.200; df=8;
P=0.034<0.05) (& 4), #KERE[ (68.20 +

( F=13.911; df=17; P=0.001 < 0.05 ) ( &l 4 ),

[ ATACLYREL Mating times

722 JJj8 Duration

r A
o
£ 3l
<
b=
E=Pl
K
=
"1

0
0 IN
Q RLP ON

AFEAbFE Different treatments

B4 BRAMRFRATBRTREREN
ZELREANE F R E
Fig. 4 Thematingtimesand the duration from

therelease to thefirst mating of Aromia bungii
adults without labial palpus

RLP: B7RRF B Adults labial maxillary palpus.
A A)
3 itig

AW 8 1o 0 s R B 7 VR R LA 7
ISR I B A R INC A Bl B VR o S5 SRR IE
TSR B W B 1 T O, JCE
TR SRR, SR S AR,
P (55 e WLE B2 AE B 2L UK A il R 557
PRI AR £ AR i — 2P A e A
KM, JPRE T HUREUE 5280, 45 R ER
FUH A0 P 5 A T e SR S R 4 B ] [
It/ b 1 A S RE R, (EURECE A ]
IS FIF S, UL SE 2 R AR LT SR
BT E SRCE, HARESRHER.

AHGE 0 B ANRER 45 R0, eI I B
KA R, PR SUR A e R 3 A
F, 15 BB 18 1o fik A1 12 3 1 R 5 S P T )
Wollo BT LA A P MER, TSRS, BARATLL
BENLIE 2 ME R, (HIFARE S R hMEd, AREsE
JRACHL . XSO FL BN, AT RS ik A HAL
AR RS2 AR AT O o S E BT oMy, B SONR
G, (AAE I HENE R SRR, 2t
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A7 IE % AT, 156 B O EL P i 7 7 7 1 2 B2 v AT g
AR EEVE T, A PR U0 A e o 7 P R
AR S AR R A £ R (B 5,
2013 ), Zi L, flA7ERRLIHUR A 48 5 5
PE DL RS SIS ICAT A v RO E T, %4
SEBEIH K4 Glenea cantor B fil 3w #K 5
W EAMATER DR (Lu et al,
2007), {HS5HERRKA M. alternatus 1IR3 R 5]
FETEZE 5, WA R A T MU G 5l A R 1 0
AR AT AR BIME R, KA s RAT N (XIS,
2012 ), BRLLHUR A b £ SRS 3 A © A B (Di
Palma et al., 2019 ), {H#& R D) 6e S ILAE
PR R S R R R A R — 2D SR

A TR 2 A 9T e Bk 41 0 K A I HUAE
PO AU S R b, Rl 2 S R Rt
G, T2 TR AR e, TN 2 M e B
b, A s T I i e AN IR 1 B
CEHTE AR AT R (BRERASE, 2020), X
N T MAE  BER A4 P LA AE , — Mo R R A
W AR R AP TR A PR 2R, A M He PR30 ey
Mg shac et & B 2/E R (Hanks et al., 1996;
Fonseca and Zarbin, 2009; Luo et al., 2011 ), H %%
TR SRR SR 045 Sy BN RS2 4%, Lu
(2007 ) BH5E B, JEBEIFH KA SN
T B BC AR 2 AN 5E AT A i s8N o (EASHIF 5%
SRR, JoF SIS I E O B AR L, e
() A2 L YCESORE R [R] 1 78 3] Gl 2 2 S, T ol
WA 5 T TG Jrs 20 2L M Al 1l R P A2 TRE R ORI 2R
sf (1] 5 1 5 % B2 AH LL IR 31 i 25 25 57, R Rk2L
F9UR A ol M i B R 48 A N S8 T I ECRR A R
My, HAERPRGS AR o E], M il A 1R B AT
TS s Z 28, UL ME RO T R i A
o, NSNS b A U EAE AT, b il A
YEM .

KA MERL BB AT B E R R, 248
A 2R TG B RSR T MR 2R
A AR S 2R AE P IR B A i H R A el M A
BE, KRZhMifUBiL (Allison et al., 2004; +
JTRIFERE R, 2007 ). AT FHELL IR AR UL,
TP g e 2 TR TR A A R 2 WG R A i

(Fukaya etal., 2017; Xu etal., 2017; Yasui et al.,

2019 ). FEITHE B R B (R A epr i s Ao
A B M R, 7R RE M A R
JH fis Ff R S 200 8T SN W7 32 A M e 0
HIMEE AR, JEAEAIE T, R kA 2ChE (B
RAAE, 2020 ), X 7] BESE M HUAR I 0 42 il kA
BB B FE iR kA E AL ROV A )
FEYIAEALVE FH ( Wickham et al., 2012 ), A58 45
OB T AU R AR A 2T 350K A i H T
R R B MER, P e e
TR B4 T Ry B b2 AR AR 2 A SR,
IBRLL SR A A P T e 5%

4 ZEig

BRET SR A S i 4 28 (o B i A v,
Pt AR, SR, (e R R bE
JESZ AR M B R R AR, Ho o AR TR0
JeAL A FUN AR AZ 1 T B IREAR o ML 0E 2R
BLL AR A B RO S ) 45 38 A ] R SE BE UK
EARZEEFHR.
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