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Roles of vision and antennae in the short-distance mate searching

behavior of male adults of Massicus raddei ( Coleoptera. Cerambycidae)
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Abstract: Massicus raddei ( Blessig) is a main wood borer of chestnut tree in China and it attacks the
trunk of Quercus mongolica and Quercus liaotungensis in Liaoning and Jilin provinces, Northeast China. It
has already caused serious damage to the local economy and forest ecology. In order to explore whether
semiochemicals would help the male mate-searching, we devised a bioassay cage to observe the searching
and mating behavior of male adults of M. raddei, and to access their visual and olfactory capability from
their behavior. The results showed that the blind males could have normal searching and mating behavior.
The normal males had no behavioral response to dead females enveloped with paraffin. Both results
indicated that vision plays little role on the process of males searching for females. The searching and
mating ability of males, with seven segments of antennal flagella removed significantly decreased.
Removing whole antennal flagella would deprive the mating capability of males. However, the females
who lost the whole antennal flagella could still successfully mate with the normal males. These results
suggest that male antennae, especially the terminal seven segments, play important roles in searching and
mating behavior of males and may contribute to sensing the semiochemicals released from females.
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&, 2010), MHBMAERKFEA, MEEXK, KK
4.0~4.8 cm fA55 1.0 ~1.5 em, fiifAir B, 4
A L5 A%, 115, 5B 1O, HRE
APk, 553 WK, AETH4MS M, K
553 ~ 11 5 HET (PRIEEESE, 1959) . FRILIR4:
TEARAEHIX 3 k4 1R, BNEST, B3 FHIH
1 WM ARG, 7 A T2 8 A LA
B PIALREA , RLH T 29 30 d (R 25, 2008),
B R B TE 3, (HIER S Sh R (FEHE
4, 2011) , BESRM GG (FaisE, 2008; 3£
F5E, 2010) . MERFIFHML Ny 22.3 d, HEHR
W FEA A 19.1 d(hFEALEE, 2010)

SRR A4 HUE B AR, BOERR, BT
WHFEFI R B 2 W A R B R Bt AT A M Bl
(A FNERAAHE, 20055 Wei et al., 2008, 2009; i
EaE 4, 2009; F /N, 2010; Yang et al.,
2013) , RHHAFERAIOLIESE . ATHRK T
EHATHNG (R 2i5F, 2008; £#H5E, 2010), {HEE
AR BERCR IR, B TATOERAEER AR, Hitk
PEHST R BE B AR R, T H H SR 2R T
BUTHHE AT B TR BEFMT, BUE®H AL
EIRMHE S, SBUTHERBAER

B HAMAR MG R R R EFEE R RS
[FIRD HABAR 5 AP 5T, AT AR A L&
X A5 B AL ) o s 3 H ) AR BN kAT
7, BRETE % M RAFR— SRR HEE R R
RE(FER (Allison et al., 2004; £ FIFRIEH,
2007) o HUARZEILR A= AL BE 48 B AW 5 | TR H
fMERE BALEYI R, AR AR LK X K5 B
Wy B SR IR A4 i i S5 B A SE b . MR
TEAREREE B, R FPESE AT £ R B &
WEME, R, ABFFE ik B E o W A SR e R
BRFRIERTH, A SR IL R A4+ B 7E T HRME LAY
WP REY LBEBEY R, FHAR & —
B, REHIRSEERAS FE MM B (TR,
2004; FRLLSE, 2008) , HCHES 7R AP MEYE D5 T
BEEEZEEM(Lu e al., 2007), FHitk, APFFRKE
FRETE T T X AR Ak A S AE SR R R I R
FH, ST LR R R B A E SRR

RZ B MAEIR IR FRECAEN, S8 M AN
DA R B8 SRR 32 A S TR 8 LA AR AR R B AT D BRE
(Strom et al., 2001 ; Szentesi et al. 2002; Fukaya et
al., 2004; Lu et al., 2007) . H, AR FEILHE
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B, W2 o 35 PSR A R D R — R
T O 7
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2% Fukaya (2004) B 75 1%, WEAEBOUE, Bt
ISR IR AT AW 2 (K x 8 x H =120 em x
60 cm x60 cm) . FEHRLUANFENEIME, WEHL A6
FIZ, B —JTH (60 cm x60 cm) P47 LI HRAE A
WREE o B TSR L R A e o k7 088 1) T ) B R 2
AT RAAE] 18 em, [HTEZENR B A bR B2 R
B 1 Fran/NIitk, TR/ 20 em x20 emo ST
FEAKFTCT HTE o AR S LU K A i 3 > 1 (JH
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Fig. 1 Diagrammatic drawing of bioassay cage
LSRRG A M R R L or “R”

indicate the position of females enveloped with paraffin. The diamond box

.

indicate the position of releasing males.
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BHZIE, REETHIRT, fFRERERE &R
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TEER A HE BCAE R 1 H g O 7 R, RASKHREA X 1
FOGIR B, MEHATS W Ml Lk T
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%3 %o NTEMERAERRAEL R, RAA
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—ANXRER SR BT, N T30 5% AR B2 Al AR 38 B IR
¥, BREHRFAER, EEUWN 3 K, BT
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Fig. 2 Comparison of the number of male adults of
Massicus raddei on different walking directions from
different distance with females enveloped with paraffin
HET/ING 5 AN ) 7S (7] — BE S AL 43 3 AR [ 457 T i PRy e
BAHBEXEF(P<0.05), Different lowercase letters above bars mean
significant difference in number of male adults on different walking

directions in the same distance (P <0.05).

S, Hrpd)s 4 T ENER BRI E ST
ZH T LA L ME MR AZ BRI (F =4. 446, df
=20, P<0.05) . IEHHEHR M3 RBIREAEA R SL T
HRIB A B2 ER(F=0.897, df =20, P>0.05),
2.4 ZHELSTETENERASEEEHNZE

FEXRIN B[R] BT PN, P 4R 9 1 HET ) i
B RIRBOF 2 1.44 £0.48 /3K, [] B UL )
Ab T[] — R0 7 PN F) IE 8 38 R IR Bk 2. 33
+1.33 K/k, MERAZESR, HHAARERE (1=
-0.535, df=4, P>0.05), H4h, =49 s
J P M H 5 TE e B R BCH 2,33 £0.69 1K,
R P9 B IE 6 M He 55 o A B2 IR B 4. 67 +
1.699%, i LRUAREE (1= -1.345, df =4, P
>0.05) ,

3 g

3.1 #B4&RWR A
MR BN, MBRATUAZKZRE, FIASE

O fish A AS TR ¥ 55 S00k Y45 B Males with different

flagellar segments removed

O A IE% il / i1 HL Males with normal antennae

Py L A A RC TR B
Mating frequencies per male
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Fig. 3 Comparison of mating frequencies between normal male adults and male adults with

different flagellar segments removed in Massicus raddei
Four — Nine: 43 H R4 4 ~9 F5¥E45 i/ Bt Males with four to nine flagellar segments removed, respectively; N: IF % 4 Hi Normal males. [ H 5
A = FRAER s (7] — 2 AL b/ NE SRR 6] S 25 A M e ol 5 1 A s AT S 28 55 A bR SRR R 3R 25 R [ 35 By
Pty Al B[] A ) Ak P 2 TF % A ) 2% 55 4 3% (Tukey KL HG, P <0.01), Data are mean + SE; Different lowercase letters above bars mean

significant difference between males with some flagellar segments removed and normal males (Independent-samples T test, P <0.05), while different

uppercase letters mean significant difference between males with different flagellar segments removed or between normal males in different treatment groups

(Tukey’s test, P <0.01).
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Do RIMKRAERK— 4.0 ~4.8 em, {K5E1.0 ~
1.5 em(PRitbeE, 1959) , {HEMER KA B, P
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R ik AR AR [ o R BE PT 58 18 om, R HOKE 8 PR /)N
FEE K 20 em x20 em, WA, BAKERTETE
HTE S b A R TE S, (B 2 R R, P
Rl A 4B ) 7 1) A R Rl 455 1K i ] R MR ZR
AR A S 3 v {55 R U0 28 P9 /N A AT ARG 2 5
B HEK. A, BERRTHIVLIE 2 5 58U B b
HIFFR

e 1.4 Wseturh, MEE R T A k5 S
PRI 7 ¥ D R 2 W s B R B i Ak 2 . 144
AARBESHRARBREYNEL, 4+ FH
C,H,,,,, HH n=20~40, —NEHERE, EFH
BN S A e J R R U Y B BRI B
WHERHASRTE . TWRAERE A, HAEEAs
EAERMEARIE, CRA SR ERAENR
B M5 B RBLEAK(De Lame et al., 2007) , 7E—
SO, o il P 7 SE I R KBRS (Co-Cog, FE
HIEM B ) FIVEX BV (2365, 1999) . 5
b, A< 5L ME A BT 4 2 0 e R AR (A R
JEEE <0.5 mm) , PYHR AU EE8ER Y A8 9k
ARSI, BT LARLIZAS 235200 2 1 e Xof E e i 40 5
W, ERAVRICE & 443 i B B L5,
IEInAR R (2007) Frde di 1, ASREHERR JuiAk b3
R EREMIEM.

L4 FEEHEOLIRRERSFE R MLF4S
2SI R KR BB AR JEHE (M 4, 1988) , 3
R 4 B H B A O (R 4%, 2008; £#r%E,
2010) , PRGAE BEHIS B X T % B OB IR, W LAME B
JEUR 5175 g AR fef A 1) 7 COBfE el A BT 2E I K 24
L) AT, AR FH A G TR BB 7 R A X
BEOGIR, B Rk R LG, BOME R BLSE S W
% H M, 7€ Fukaya % (2004) U iX B X 4
Anoplophora chinensis ( Forster) 5256 H (R ZREZE,
2011) , Duj R folt ORI 8 i) b ABTARE 75 ° B £ BE SR AR Ao A
B E€TT
3.2 HEhfAX THEIEEEEIEBEHREE

VB T 1L R A B Bl 1oy e S 2E bR ] ) 2
B, BB EEST EMT L REIRTT, KK
FAME XA AEIED), — BEMBI 5, #hls
MR MR A b, KELRIT N, A THMAZE
BB bR FEMRGEASE , BN R R
S EREEENER. APFRSREY, Kl
R A o 1 A A A 30 B B 4 S P (R R B B D T A
BRI, M 7E SR 7 minEERAR

K, XE5BRHE K4 Glenea cantor (Fabricius) A
K—HE(Lu et al., 2007) , {H AT R [F]—FR oA 38
HEBUHEEL, #L3E REERGIEF FAEY M /ME J5 i
% — EVEF (Szentesi et al., 2002; Goyer et al.,
2004) . BARZEILRA BA BRI EEIE (RS,
2008 ; ZHFHEE, 2010) , {H 2 ABULEA L MBS
BoR, AETHARGIBE T HEEZIER. U1
AN TR B5CHE S e R S BB B T R, AR
RV T WY R R, KRIRBE BEIR TR
2% 4 THEY I A BRI R 2 B TE A R, VR BAREYE
ik 7 o 7 55 b AR AR R R RS T BE AR AN ] 2
HIRREZ A% o SRILITR A fi 8 5 PR A ] 79 0 R TR 38
MRSz 5 MR A TE T R [F 1 L B A
K, IR WS EZ M MERT 7 W, LR
AT EREZ (EERAXRE). AMRGERS
JEBEHH R A HEVE R A 3R ER 5 T EA AT B
MIZ) BE (Lu er al., 2007 ) AHAU, {H 5 W4 K 4
Monochamus alternatus Hope F{JIR 38 HI| A 625 7,
PARE R At 7E 2R 2B A B IR O R T38R FT LASR
By, RASZRAT R (BHEES, 2007),

TSR R R 2 S G 7 W) SR
T5R AT LA B BRARSE LAS M A5 S a2 HR 3 i
18, {HAT BBl TOIRRMET 51 & T M He B i 59 56 )
L, TR 2 e R ) BRAR SE AT, R4 IR H
st i o P RECE 2 Z R, UL 5
WIRZ A RIVE B FY S5 B i fih A R0
B, HAWAHRR 53 (PIRa )
AXRPFER . MTTEEERZEWRSEERETS
SEMAME, HE R E B S, TR B B SR A B B R
S IE AT E, DAVRERAE R )L, Ak, BP
o dUxh e R RSG5 A RN, XFE
SHERE IR RS W AT B AT, AN B TEA P 5L P B
FARIHE

KA R ERHET 5 HME R AT RE S IE M AT AT
FE , Vot BA E B H P fih A ZE B 5 R b AT BEAS IR AR
FH, o] 4R350 B e R T BEAN R B RS R B A
BAFY B L P AL R o

AWFFR A T OBl B 7 AR . e i
FRVER, XFFARKXMII T2 AT BE ST R 1)
PR AR o ARRBEF R AT BER A HA XS i
R EB/N I, BRI GO GH JBE B AR R
PRAFHIFE B A A A 5C DX SR R R R AR IS
3.3 WP B 5 e R A

FEIC SRR M | g e A2 R BN [RL B, 3
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SR T MERE B R B B 3h O AR B, R
A, VIS IRITS H0HE T )5 0 e 55 0 e 0 A T B
/0 F kb ] — 58 o R Bs ORI0 ) IE % o o, TG S8
EMER . YIRS HOHETY Bk He 5 1E MR
FfR B T BEEE R (F =2.175, df =20, P>
0.05) , By 4 P HE T 5 Ao e o 5 M U
TR E BN, X FTRE -5 fil A BT S EL A AR AL P
RZ AR, AREMANT LR, THASTE
MOTHESE, 2004), AR TR L —Eksz
N, YRWAREHW, A, 5REHET Rk R
RAH N R IE R MR, HGE A Bt X i
WA —RE BB
3.4 TEHMAMTEMHWER

JEBEHH R A 1T SR i R ) e (B8 F 38
BATHEA ZKEMW (Lu et al., 2007) , AP H,
KB W EMEILRF MR, BREREE T
B THHSTEMN, HEZEANESHESRE,
Ui B E R S5 R B RS R MV Rl /N T
filifh . FIAMEEGER L LT A, R B flfHE
THC U TS TR MY, BRI IE 5 i
PE—HE SR IER R, HIEARZE R
XFHEPE T S5 T B AR R TR SR o
3.5 BEURFBEHBHNERLEDR

X FRAFHO R ZHF ARG, BRTTIAREE
B R B 1R R ASCR 1 115 B % (Alllison et all.,
2004; Lu et al., 2007 ; £) FIFARFEE , 2007) , 3
INRA4 R EFAIEKIEEEAMMRE SR HRMIARR
A, VEE ISR LR A W] RERARIE & A L
MY S B E RN T WA, SR HE T RAZ
W P — SRl S5 B AL F W R R BB AR, XKW
JEF RE RS PEE R R, WA RERMEF B R ATE
RAEA S AL 2 RN JE 9 77 9 ( Wichham et al.,
2012) , XEFYIFRAE —EWMELRNE, 5%
FHEYHXNGEEREY RILREEH., ET4E
BB AR ST IR AR R W7 L A o ok A SRR R R HE R
R RIEHERENFEREER, ARV RERER
(Fukaya et al., 2004 ; BEEREEZE, 2007 ) FI5ELTE R
PG RZ i i) R B Y 7 8 IR 58 A SE 56 ( Wichham er
al., 2012) 2T - WHIRANE, WRXEFE
2 R B A BRI R M, W] DA A 7= 52 B
HEAT L DA e I s s sl SE LR AR

it FERLHAFATRERLE LS H A
IPRERF R KR, TKXF LD FF L 2009 &

FAERKRLE THRSERNRLE LA, £R—IF
!
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