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Sexual selection in the greater wax moth Galleria mellonella L.
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Abstract [Objectives] To identify factors influencing sexual selection in the greater wax moth Galleria mellonella L..
[Methods] The mate preferences of weighed and individually marked G. mellonella adults was observed and recorded under
red light lamps during the scotophase at a temperature of (26 + 0.5)°C and a relative humidity of 60%. [Results] Both adult
females and males tended to choose mates that were similar in weight. Furthermore, both sexes preferred to choose mates that
were three-days-old. Female preferences for males of different ages could be ranked as follows: three-days old > five-days old
> one-day old, whereas male preferences for females of different ages were: three-days old > one-day old > five-days old.
Mating experience affected mate choice with 74.6% of females preferentially mating with sexually experienced males and
79.4% of males preferentially mating with sexually experienced females. [Conclusion] Weight, age, and mating experience
all affect mate choice in G. mellonella. These results enhance our understanding of the role of sex pheromones in G. mellonella
and provide a foundation for identifying these compounds and using them to control this pest.
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PEBERE (Sexual selection ) &R T Fpft
B A SARARL S AR 7™ A B A XM A e i
PeAThy, Rrr A — IR EERN, W
T A5 B UK B ) 45 5 ( Bressac and Hauschteck-
jungen, 1996 ), Xf B HUP 4T 4 T e R GEHT
98, RSB NP ) B AS T RN S 1 T
B, SXAMUAE R ELER OR3P R Oy T A 45 A
M, WA E YR SRR . flan, R
7 B R E RS 1A ROR (BUE UL L],
1986 ). EIH A (EAFFAE, 2019), HEEART
FoR (55, 2007 ) S G HERBEIT N ER
XK. HAET, BHRPEEEEAEHIT IR LS Z
A B PR B R A5 4 | I — B
S LR PSR AL 7 R ST IR . R
B ol it [ b o Ml B e T I 5 Ry 58
X EEA SRR RGN IE Cnaphalocrocis
medinalis ( k-1 #l%:, 2011 ), #EFIE Heortia
vitessoides ( A WW.Z54%, 2019 ), EHFiE Maruca
vitrata ( Fifls €45, 2007 ), #7410 Bf i Algedonia
coclesalis ( X & %, 2014 ). — {k#& Chilo
suppressalis (5K F &, 2019); &Mk AlFH S0 %
Spodoptera exigua ( # XMATFEZE LR, 2002 ), #}
2k Spodoptera litura ( ¥4 BRAESE, 2016 ); K
IR B VDI AR 2 4% Holcocerus arenicola ( Jing
et al., 2010); FHEFHZ/NHEE Micromelalopha
sieversi (JEA M5, 2015) 45,

K Galleria mellonella L.J& T # H
Lepidoptera i i #} Pyralidae It i YV | Galleriinae
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e — TR e LA B R e S A A R
EUA TR B8 A N ) (FRAHBTAE, 19825
WS, 2016a ). HHT, XTREFEMHIFRZE
HRE A B AR K 7K | (Svensson et al.,
2014; 3%, 2016b; Louetal., 2020), HH
Z W R B du sy B A 3% ( Kwadha
etal., 2019; #%#5E, 2019), A% (Kwadha
etal., 2017). 17 4% (Lizana et al., 2020)
YA B T R 2 )5 (Chen et al.,
2018 ), Jm it ( TIREMLAE, 2005 ), P fesi
Bl ( Pérez-Reytor and Garcia, 2018; Cutuli
etal., 2019; Malmquist et al., 2019 ) %55 A
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Fig. 1 The effect of male and female body weight on sexual selection of Galleria mellonella
A, BCEMMERVENESEE B BERAMERAE SRS C BEMMERENEREE D BRI RUE RS
QFC: MEMEZEFEE ; JCM: BkFEMEd; INCM: RPEFEMER; IMC: HEMEESRE; QCF. BkfaMim;
ONCF: RPEe£esi .+ EARA AR/ NG FRERRZER BE (P<0.05),
A. The heavier female as chooser; B. The lighter female as chooser; C. The heavier male as chooser; D. The lighter

male as chooser. QFC: Female chooser; §CM: Chosen male; §NCM: Non-chosen male; $MC: Male chooser; QCF: Chosen
female; YNCF: Non-chosen female. Histograms with different lowercase letters indicate significant differences (P<0.05).

W (PR ) 5 Rt R A R R I LAY
REMAFEREZES (P<0.01), {HEARMEH
S B AR E R (K 1 A); BRIk
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e WL PO ) TR R R AR T A A e AR T
212 WEREEIEREEFEOZmM M RE
TN PR BB I Y S IR 25 AR, FREE A
AR ) SR EME R R RO IR 2R
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Z5 (P<0.01) (B 1: C); MRS AR (i
BH ) SHBE BRI R d A IR T A AR
FEX5 (P<0.01), {H5E LM R A2
BN (1 D)o 33X B M g o fii 1) T 1B 48
52 R 0 T RSB

2.2 pYH B3 KRR FIT AR

G AN [R5 X IR M0 Al o M R B A TR
A B RE ], ELA H O s 2 e RS
FCAALE (3 1), MEMEA I FREde 3 Hi%
1) AR TAC L, MR 3 H W4l HL Y
PEPERN 65.1%, HERLAXT 3 H M ok dL 0 e £
N 65.9%. HE HUGANE] H i SR BRI
Wi Are 3 Hi>5 Hig>1 Hild; M s AR
H i 5 MR BRI NIT 2 . 3 Hiig>1
Hil>5 Hib, MMk 84 H ik S g il iy
L) 22 5N 0 2 (i P=0.365; MEM:.
P=0.982 ),
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AMEIEATACHE, HE MM, S 8 22
Fic 25 7 B S o M e e A A ) e R
K T4.6%, e HO B A B ME R R A BE PR RN

79.4% (2 2), MEMEHR LA R A HORSSF MR
THCFFEEf [ 22 3 AN 3 (M. P=0.724; I
P P=0.739 ),

R 1 OAH B XK M T R0

Tablel The effect of adult age on sexual selection of Galleria mellonella

WIS T 738 (%)

SR (min)

51 Percentage of first mating (%) Mating duration (min) F P
Sex 1 H % 3 Hig 5 HIE 1 H 3 Hik 5 Hilt
l-day old  3-daysold 5-daysold l-day old  3-daysold  5-daysold
HEPE (@) Female 9.5+4.8 65.1+4.2 24.6+4.0  216.0+£11.0 253.9+9.1  248.6x18.2 1.070 0.365
MM (3) Male  19.844.4  65.9+8.7 15.1£0.8  254.5+27.3  255.1+7.3  251.0+14.0 0.019 0.982

F A BC [ I R R . K2, R 3Tl

Data for mating duration are mean + SE. The same as Fig.2 and Fig. 3.

* 2 RELZHXREIEMEEIT ARG
Table2 The effects of copulation experiences on sexual selection of Galleria mellonella

HIUEFEASHE A 735 (%)

Percentage of first mating (%)

el

A BERFLERT H] ('min )
Mating duration (min) T P

Sex
2ZHE Mating AR 2ZMi Non-mating

2 M Mating

FAZHT Non-mating

MEPE (Q) Female
HEtE (3) Male

74.6+13.0 25.4+13.0

79.4+6.3 20.6+6.3

263.449.3
248.94+6.8

257.0+16.2 0.345 0.724

254.3+16.2 - 0.338 0.739

3 itig

BB E S UL EIEAS
F . A BRRRAEFNAT Ry 2 5 S 2R B 2R
£, KR s RPEE SR — D EER R (B
SE, 2015 ) PRTUERA . fih f A< B TR fEEH: e A
PER R STEE e B S P A A M4 (Jiménez-
Pérez and Wang, 2004; Willemart et al., 2009 ),
AN, PR FYA TR R AR SR M e ke s e 4E R AL
SR, RHYE N I S R AR BE AR AT (A 45
/NHEHURYERE (RS ARSE, 2016 ); HBER RS
Anoplophora malasiaca I & ¥t 2 K4 Psacothea
hilaris fr A 1A T Al st RN T ff: et [R] B A7 A B
O R 2 24 /) A TR Al T R B S R A A A e AE
BiC ( Fukaya, 2004 ); SE¥H7PBIEE Schistocerca
americana M 5 5k K L REE R A HE H RS T
( Kosal and Niedzlek-Feaver, 1997 ); 7£1ii Cercopis
sanguinolenta MEPELEE B SRR L RiE M
AR MR SC S ( Biedermann, 2002 ), A4S

TIF 5 235 SR 39 B A O e e P ) i 1) 3 485 5 LA
RO EGE W AR, X 5 Trirhabda
canadensis [ PEIERE ) AR, 7T HESE R A 1A
P W AR FE AR VCECEE BE 5 ( Brown, 1993 ),
PSR DR A AR B SR B, 1488 S AR TR 1Y)
T M A2 TE g AR A B 22 1) 2F BB R 5 R O o 1Y) 2
[R5 T AR /N, e R 5 AR R A R 1) M
ZHC, B2 1 FE T 22 %) BE & R R AR AE W
(Hunt et al., 2005 ),

B RAYITRUR Y e Brit e} A IS | AN =1
MORC M e 2 38 i ) TS B A O 28 D Y S o M
I Z R PEA BT ) S ER X — e S
s H B B S5 W 4T % Utetheisa ornatrix( Ivengar,
2009 ), KrH £ K45 Ostrinia nubilalis( Schlaepfer
and Mcneil, 2000; Milonas et al., 2011 ). 5
I Cadra cautella ( McNamara et al., 2012),
FEAATE Bt Dendrolimus punctatus| 7K1, 2017 ).
R i (R IRAESE, 2016 ) S5 M LAY ML £ A
[A]; 17583 P #:1% Cnephasia jactatana( Jiménez-
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Pérez and Wang, 2004 ) IEJH £ KIE O. furnacalis
(VF3E3C, 2020 ) FisbrifEHEss Ephestia kuehniella
( Xu and Wang, 2009 ) Mff HU7EPE L £ 23 O

S5HAZHLLD; HERACHL . HLAb, A —EeiR

E LU kM e Pieris napi IR o e g1 fE

X 43 I B ) 22 i 46 17 ( Kaitala and Wiklund ,

1994 ), M HA ] 3654 AS O 28 Dy 1) I U RT REA

DI LR - 28—, A 2SR 2 o i e R 7E P A

VEFE e e 1o TR S L L, RE T PR o

I 5 M % 42 32 BE ( Schlaepfer et al., 2000 ); &

=, A ACTCZE T A AR A T R A B R S

T R g 2 X S L R AUAFAIE ( McNamara

et al., 2012); 55—, AACELL Mk UK S04

TR, RS SRR S RS B RE 1 A e tEE 2

it B i A BIRIE S, A SRR By P MA Y

ERCRE T 0 K TR ARV MR M4 (Hosken

and Ward, 2001; Katvalaetal., 2008; HZ4E,

2019, 2020 ), IS Rf Al v 1) S R A SC L 28

3 B T AR A 3 P R SR T i — 2B RS

W e P PR R R A T R 5 HE H R IR G, ek

FEAE BB AL L H 88 AE by DX 43 M 5T £ 4 SR g T

SR, AU S L BT ARAS R 5 5 AT AR

M, BEPRFEE H MBI 2B ( Jiménez-

Pérez and Wang, 2004 ), HATCHRIE Tk H 2 FF

it O.scapulalis f Z L P2 18 FL A 4 728 il 2

i (Winetal., 2013 ); TMHF & (Jiménez-

Pérez and Wang, 2004 ), i H i3 BESE( Xu and Wang,

2009 ) F1E YN £ A 4= ( Milonas and Andow, 2010 )

A5 W IS T O R 4 O 1) TC AP R A 7 S8 S DA AR AR B

KEAEFE NI 5 B AN T HOE d e XA [A] H 88 1Y

PCH £ il 22 e R4 (0 d) Airbii (2d)
(5RRFIE, 2017 ), RUESEEMER ZEES 3 HiR

W AR L, X AT RE- SN [A] H M TR R B R

#5545 ( Oku and Yasuda, 2010 ), T A[H]
Hig M B E R RN ERAE 20 EH R

WP HCA HRIE , ANt A4 Holcocerus vicarius

% MIEE ik Parocneria orienta P14k 24 % [ i ik

RNPEE ER G RERR, 52 Rim, LUGZEH

TEE (B, 20105 skHESE, 2012), A

1% Helicoverpa assulta 1 H 3% &b 4o M ik g 14 {5

BE (Z9-16: Ald) 7 )E & ( Kamimura and

Tatsuke, 1993 ); ItAbh, VF2 M H R AL
SE R MMEAR B R A SR B —
HME, EEPEYE 3 HIR HA R LB,
TSRt 3 H il A 2 e e %) P R B U 1) I v A,
T AsEE (RS €SS, 2007 ); AN, 7L H i
Ik Conopomorpha sinensis % R AZ 2 = 4 %
W% 3 B, SRANACE By 22:00-01:00, i
Mgt 3 H i b Lo ik 22:30-00:30 PEIRHLEEY)
) EAG W Ao (TRIESE, 2014 ), (HR B
PR LA T R 5 AR B R RO 2 AR AE
—BHEAT TR B BRI, RO IR P PR AR
AL 2A R B R | R e B A T A 1k
2 A S ML PN R A R P AL B 7 A T IR
AGHFE, DI A R M 48 5 A 7 R R B R A
5 1 P T A L
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