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The repellent effect of Cis—3—hexenyl acetate on Galleria mellonella L.
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Abstract: Monitoring and regulating pest behavior using plant volatiles has been gradually become an important way of
sustainable environmental-friendly pest control. Cis—3-hexenyl acetate has the eco—friendly advantage without residue, it has
been widely found in the leaves of melons, fruits, and green plants. Galleria mellonella 1.. is a common pest of honeybee, it
seriously affects the beekeeping industry and the protection of bee resources. To provide reference for regulating behaviors of G.
mellonella using cis—3-hexenyl acetate to control its harm to bee colonies, and provide a basis for development of novel insect
behavior regulators and the environment-friendly sustainable control of G. mellonella, in this study, the behavioral response of
G. mellonella to different concentrations and different doses of the same concentration of cis—3—-hexenyl acetate was researched
using the Y-maze olfactometer. The results showed that the larvae of G. mellonella showed significant negative tropism to cis—3-
hexenyl acetate. The total selection rate of G. mellonella larvae was 79.33% and showed an extremely significant negative tropism
with the cis—3-hexenyl acetate concentration of 0.5 mol/L. The selection rate of of male adults to cis—3-hexenyl acetate was
8.33% , indicating significant negative tropism. Different doses of cis—3-hexenyl acetate had no significant effect on the selection
behavior of adults of G. mellonella, but had significant repellent effect on larvae.

Key words: cis—3—hexenyl acetate; behavioral response; Y-maze olfactometer; Galleria mellonella 1..; repellent

T [ Ry R M AR E MBI I e B BRI i A e I i L e R o ™
X i e 0 7 it R 7 b M R A A 2 EE‘J%‘{%%%“’“ A A 2 R HOR B IR

BAToEENE L REIE(Galleria mellonella AR Y ORAL 4 e B 7R A2 B Y iR 4
L.)J&E 83 H (Lepidoptera) I % £l ( Pyralidae ) i I ?ﬁﬂﬁﬁﬁ%%ﬁsﬂﬁ?ﬂ%)\ﬁ%%?c
WA (Galleriidae ) ff) B B, & 7™ 5 5% i) 77 e 7=l 2 3 2ok AR ) ) O A ) HUORPORE AT DL D

JE I B R R IR A R A HUkE R AR AR 2 A T X 3R IR R A g /b B A

I 75 B #3 . 2023-02-23
E S WA LA AR (A B2 H (20210302124155,20210302123392) 5 B 58 I R RF 24 3L 4 15 H (32171806) 5 111 75 45 1] [ ¥4
2= N AR B B 5 H (2021-067)
E& B ‘ﬂ&%u@%—) 2 VG RN PR 4 BIF 5 1] - A 35 2 4 i 5 0 U5 R
EAEMEE REM(1980-), 5, WS IT A, B0 11, 2SR A F AR Wil 5 58 I8 R R 9E T4 S
<131~



W 7G4k B2 2024 AR5 52 445 11

BT ORI AW R W R L AN T K E
YT O AR AR DS R A AR (T
PR BT N T B AR FR g AR U B IR
o SRR RS AN E ol e sk B
(9 4 O PR AL A W SR e A R B () e gk
(F) " AT A ol HG Oz 9 9 3, BB A ALY X 3 B AT
LR BHR™ W PR A LB
SR o SR L -3 O B £ TR TR 2 ol i
— ZR B A BN 7 A i BT R A AR AR AR
T T 2 MU s HE S AR R AR
— i B A AR TR A S 1 KRR TR
IR I VW e S -7/ 0L L RN
A AE 2R W W 30 2 A2 R AR W 4R W B R R, X
L) R LA 5] s R SR B R
T =3~ 2 s P £ T T o 88 3 AN A7 7 5 | 7% i Kot
TR,

A ST Y — B W55 SR 5 AN ] Hhe 285 0K
X AN TR e BE AN TR) 3 d -3 O s P £ 1R R 9 47 24
AAE, TR -3- C 0 B £ TR 155 X 98 428 K i I A7
SN AT RO R AT I | 5 A S DR R A ¢ €4 By 47 42
PR, [7] Fisf Ay — 07 54 W 119 A 8 A1 5 38 i AL o

S4R Gas ——3m—
HA T Air outlet
Y

4

#E0 Air intake ——

ZRME/K Distilled water

SAEFEIT Gas flow meter

1 ##fe 7k

1.1 RIE A

b R R R E L P R R A bR B AR A
PRAP S0 00w PR AL IR PR ST T 2017 4, O M 22 1R
7 30 ARG LA I, T 35 FhRE R R BB AL B, R
U B2 R B R o B R B A T R SR &k
(13.5 emX13.5 em X 6.5 cm) , 7£ 55 % 46 (GXZ-
3000, T A HL ) H A B AR 57 R EE (302 1) °C A X
B R B 60%0~T70% , & o E AT N T ARDRH Y
B H 19:00 M4 AR A KRS B BB I e kL, L
BRI AVIE CPAL . R T R e = AR A
NG

R E I P AT kg I A% 45 2 2 R Y — L L
AR 5 o Y- T WRSE AU T R TC £ 05 W] B 5 A
N A2 3.0 cm, 38 B K 6 cm, B L 8 K 16.5 cm,
TEPERE Jeff 757, AR ACRMEAR (QC-1B, Jb 5t 1l 57
AR RE 2= W 58 ) AR S (I EK Bl 3 E, AS AURIR
ZeFRABK W R IR R 4 B B T R =T
(LZB-3WB, 4% Wk i 4 24 9 & AL 32 ) ) 38 3w 50
HEAY - HIMELSE ALY 2 A B LY A R S
JIEFE A 1R

B Insect
o
_.—// \‘\}\
"
p AT A HIE A
/ Behavior selection decision point

~
#HEEB (16.5 em)
Selective arm B { 16.5 em )

E1 Y-BBEINERTE
Fig.1 Schematic diagram of Y-maze olfactometer connection

1.2 MRF*

A3 5% B AN R e (0.5.1.0.5.0 mol/L) JIii -3~
O T2 2 TR TG X R I W 1) A7 D o ek AT 5, DA i
WA AR Y a0 e i 7 e A ol B R AL I, 4y ) ik
AN A ) (0.005,0.010,0.015 mmol) I -3- & % i
TR T XoF A E WL PR AT Ry AT IR 5 . F IRAL 1
iR EE AR RS, RARESEIIRI R
g5, 9 A A 500 mL/min®, £ 5 7% %

+132-

TR VR 2 B 2o D Y s S T R IR, L A IR D
BRI W] Y - B4 . 2 PR RS 430 i S AR
A1 3% (Control) F1 it —3- C I BE £, BR Fig 19 WK 5 R
(Treatment) , 8 Fl il 56 , 0 22 DA Ho 4 ok o 6 5
T 38 R 5 Y 5.5 em A 4R A R SRR AT R R BE Y
FIE RLCET L) o DA R S TS 1R I 4 1B, R %€
AT Ry B R, 57 R M A R ) 3 min {75 JC B 4
PEAT Jy, WAE D JC BB 5 MR 40 2y ORI A He AT R 25 57



T 525

o T~ 3 O 5 T3t £ TR TR 0 R A A1 TR 3 7

S DL R S VB R 5.5 em IR 4E 2 min, 8 M U
TEFE SN 5 o DABR G S £ 5.5 em IR 4FZE 1 min,
0 R M TR B R o

B e BRI AMEMIEI R (2em X1 cm) LA
Horp — AN BRI AE Ry Xt B 5 — RO A 5
YRR A7 s 5 A FR B0 I - 3 - M 12 2 TR T 1 40K A
AbFR,ZS R 3 min DL I R BN AR s R e RS R
HEAT SR, BE ML ER 10 5L Wl 06 i g He | o i ol B
L s 4l A A B A B S AL W AT
IEWCEREAE . ik e ROGA I S T30, A
Je VR Y A 2 AN BB O ), B 0 AT I
B IR B8 5 FH 2518 /K F1095 %6 £ B T Uk MR8 A3 K
,\ﬁJ(/\jFl””ﬁﬁPkﬂjF%FH DL 3B B A I A 4 ol i 42

A Ry B b v T 1 5 gk P kR AR R W A R R

éiﬁﬁﬁfﬂiﬁjno
1.3 HEFEHW

{8 JHl Microsoft Excel 2016 X Ji5 I %5 #i8 i 17 ¢
THEE R FH SPSS 13.0 47 (K 56, 27 & 43 B K i
WL SXoF N T) R BE AN [ 790 8 0 - 3 2 s 1 2 R T P A T
ket

B/ 5 AR B < 100 % (1)
70 8 = 3 PRV A A I 1) R AR B/ el A
SB X 100% (2)
A e B 3 = R R R 0 L R B/ AR R
< 100% (3)

2 HR G AT

2.1 AREREIN-3-CKBEEZ 5 fs Xt kB
i e AR R Y O 38% 4 A

M2 0T LA AS [ e B I -3 O 0 i 2, TR
i XoF K s 00 &y ol ) 3K sk R > 513 A 4h L AR IR
M R ERAT A LB 1:2: 1, FEM-3-
O 0 I 2 BR TG vk B 4 0.5 mol /L i, B A e 4% F v
(4 4y HOBCHE 5 &)y AR R 79.33 %0, iRk
I ~3~ C M B 2 TR TG W S 5 e K OB T R O O 4
(P<<0.01), 5 il -3~ C 45 B £ 2 g vk B2 8 hm 1) 1.5
mol/L B, I —3- O s B 2 TR Mg A1 2 Wb 28 K 3kt R i
U 4 #L(P<20.05) , {H [ 7 -3 2 4 B 2 R TR 11 vk
JEE S8 T, 5T -3 s B 2 TR T Xk A O L 1)y ) K s
A 2 57 055

REE 4 A .

TFE 8 R = BE P -3- O 4 I £ TR T 19 8 L fA
ik g Sriad reatmen g R
OControl M Treatment P @%* OControl M Treatment o %/%*

S 1=
0.5 mol/L J-3-CRBECIRER 5, 330, C EEso00% 51817

0.5 mol/L, Cis—3-hexenyl acetate
1 mol/L Jifi-3- TVJ B £ R ES
1 mol/L. Cis—3—hexenyl acetate

5 mol/L Jifi-3- 2 K 2. ER g
5 mol/L Cis—3-hexenyl acetate

70 50 30 10 10 30 50 70
ZhH Larvae

0.5 mol/L JIfi-3-CL A5 . BRES
0.5 mol/L Cis—3—hexenyl acetate
1 mol/L Jifi-3-CL4%f% 7, ER T
1 mol/L Cis—3—hexeny! acetate

2000 05 mol/LJii-3-CuifEEZ FRRE

i3 2 S i N
53.33%:-23'00% 3.354» 23.67 1m01/L“}F'i 3 Eﬁfﬁ@?l@ﬁa

T N
300% [ NEO533% 2712 31.67 5 mol/L I -3-C )% % L Fithe

) % 2.236° 64.00
0.5 mol/L Cis—3—hexenyl acetate 1200 1 8.33%

14.00% M 9.67% 1874 50.67

1 mol/L Cis—3-hexenyl acetate

0, 0f |
5 mol/L Cis—3—hexenyl acetate 12 'O(M)I:- 14.33% ~0.277 45.33

70 50 30 10 10 30 50 70

TR Male adult
OControl M Treatment t*ﬁ{ﬁ;ﬁ ﬂ%ﬁf
10.67% [ 7.33% 1.808 59.33
1433% [ 1033%  1.803 52.67
1333% I 14.00% 0279 4733

5 mol/L Jiil -3 2\ /%% £ BR R
5 mol/L Cis—3—hexenyl acetate

70 50 30 10 10 30 30 70

JERLH Female adult

R R BE R 4 BURIAT R SR R 835 22 e o R OR AWK N A B AT A RN B A B3 . TR

* indicated significant difference in the behavioral responses of larvae at the same concentration; ** indicated extremely significant difference in the

behavioral response of larvae at the same concentration. The same as below

B2 XEEHEXAREREIN-3-2 HEE 2 BB 1T A Rk K

Fig.2 Behavioral response of G. mellonella to different concentrations of cis—3—hexenyl acetate
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Fig.3 Behavioral responses of G. mellonella to different doses of cis—3—hexenyl acetate
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