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Abstract: [ Aim] This study aims to deeply understand the sex pheromone communication system of
Holcocerus vicarius ( Walker). [ Methods] The behavioral responses of male adults of H wvicarius to
synthetic sex pheromone components and their mixtures in different ratios and at different dosages were
observed in wind tunne. [ Results] The results of single component tests showed that the lures containing
only (Z) -7-tetradecenyl acetate (Z7-14:Ac) elicited all steps of behavioral responses of male adults,
i. e., exciting, landing on the lure and exhibiting their hairpencils, while other four single components
(E3-14:Ac, Z3E5-14:Ac, E3-14.0H and Z3-14.0H) elicited the male adults exciting only, but not
flying to the sex pheromone source. The binary mixture of ( E)-3-tetradecenyl acetate ( E3-14:Ac) and
Z7-14 . Ac caused an increase in the intact sexual response proportion of males to synthetic sex pheromone
components. When the lures were baited with the ternary mixture including Z7-14; Ac, E3-14;Ac and
(Z,E)-3,5-tetradecenyl acetate (Z3E5-14:Ac) in a 10:4:4 ratio at the dosage of 1 300 pg or 1 000
g, they elicited 71. 7% or 70. 3% of males to behave hairpencils, respectively, but no significant
difference between them (P >0.05). [Conclusion] Wind tunnel behavioral tests of H. wvicarius provide
the basis for studying the sex pheromone related biology of H. wicarius and developing comprehensive
prevention and control strategies by applying sex pheromone.
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Table 1 Behavioral responses of male adults of Holcocerus vicarius to single component of synthetic

sex pheromone, virgin female and sex gland extract in wind tunnel

G 13 )9 % B Behavioral responses (% )
Components Mot AT &K TF SEM AT UF BB TD R B WW sk CB

A 100 68.3 £5.8 Bb 20.5+2.1 Bb 16.3+1.1 Bb 12.3+2.0 Bb 6.5+0.3 Bb

B 100 51.65.2 Be - - - -

C 100 48.9 5.0 Be - - - -

G 100 50.4 +£5.7 Be - - - -

H 100 46.3 £0.0 Be - - - -
Virginﬁfgﬁ%mﬁzl( lin?i\_i\?idual) 100 100 Aa 87.3+5.3 Aa 85.4+7.1 Aa 83.0+8.7 Aa 74.1+£6.8 Aa
P B RLIEDD (SEE) 100 100 Aa 85.6+8.8 Aa  83.1x6.8 Aa  81.5x4.9Aa  72.2%7.3 Aa

Extracts of sex pheromone

A -7 DUl B £ BR B Z7-14: Acs B [-3-T DURRIGEE L R TR E3-14: Ac; C: W3- -5-1 DURRMREE L BRI Z3E5-14: Ac; G J-3-- DUfied
B% E3-14 . OH; H. JIii-3-+ PUBRMsEE Z3-14:OH. FE. M 2445 Female equivalents. — ; JGJZ I No response; AT MAT (00E M BOTE RS 528 9 e
17, #RI#) Exciting ( walking and wing fanning during the activation phase in the release tube or cage) ; TF; ji2 K Taking flight; UF; &[] &4T Oriented
upwind flight and arrival in the middle of the tunnel; TD: F|iA R Touch down at source; WW ; 8RB/ E Walking and wing fanning at source ;
CB: #iis¢J& Copulatory behavior. Z&H 5 M-FE(E + ARifE2E , 4 Duncan [ 5 WA LA IR R 5808 , AR /NE FREFRRZ 7 B (P <0.05) ,
RRIKREFHFER2ZE BB E (P <0.01), Data in the table are mean + SD, and those in the column with different small letters are significantly
different (P <0.05), while those with different capital letters are extremely significantly different (P <0.01) by Duncan’s multiple range test. | Z&[f]
The same for the following tables. HL/M75E B2 73574~ 0.5 mg, The dosage of single component in each lure is 0.5 mg.
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Table 2 Behavioral responses of male adults of Holcocerus vicarius to binary component mixtures
of synthetic sex pheromone in wind tunnel

wa 114 v Behavioral responses (% )

Mixtures P4 AT K TR E[] kAT UF F)FE R TD HRBE WW FisgE CB
AB 100 82.4+£5.9 Aa 30.5+4.3 Aa 24.3 £3.7 Aa 22.3+£3.2 Aa 17.5£2.1 Aa
AC 100 73.7 +4.3 Bb 27.6 £2.1 Aa 12.7 £2.9 Bb 8.6+1.3 Bb 4.4+0.7 Be
AG 100 64.9 £2.4 Be 19.6 £1.4 Ab 11.0 £2.4 Bb 9.4 +1.0 Bb 7.1+0.9 Bb
AH 100 65.7 £3.8 Be 21.5+£3.3 Ab 14.2+3.3 Bb 7.2+1.0 Bb 6.8+1.3 Bb
BC 100 50.1+3.1Cd 18.9 1.5 Ab - - -

BG 100 54.4+£3.2 Cd 12.4 £1.1 Be - - -
BH 100 52.0+2.5 Cd 10.3+1.6 Be - - -
CG 100 50.7 +4.6 Cd - - - -
CH 100 47.9 3.6 Cd - - - -
GH 100 46.8 £5.0 Cd - - - -

BN BN 1.0 mg, 40535354 0.5 mg, The dosage of each lure is 1.0 mg and each component is 0.5 mg.
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Table 3 Behavioral responses of male adults of Holcocerus vicarius to ternary component

mixtures of synthetic sex pheromone in wind tunnel

BEY 11 MW Behavioral responses (% )

Mixtures ety AT K TF JE I K47 UF FIKFE IR TD WRRBRIR WW Bz e CB
ABC 100 100 Aa 85.9 +£10.5 Aa 82.4 £8.5 Aa 72.3+7.4 Aa 68.7 £6.6 Aa
ABG 100 100 Aa 74.3 +4.9 Bb 63.4+3.0 Ab 59.1+5.7 Ab 51.2+3.9 Ab
ABH 100 100 Aa 72.5+6.7 Bb 65.3+4.9 Ab 63.0+6.0 Ab 57.6 £6.0 Ab
BCH 100 68.4 8.5 Bb 41.6 +5.5 Cd 25.3£3.9 Be - -

BCG 100 59.9 £4.0 Be 50.0 +8.0 Ce - - -
BGH 100 61.3 £5.3 Be 38.8£2.6 Cd - - -
CGH 100 57.8 +4.2 Be 42.7 +5.1Cd - - -

FAEL B

4 1.5 mg, %4034 94 0.5 mg, The dosage of each lure is 1.5 mg and each component is 0.5 mg.

MARZRBEEES SR EESRETREWREESBRBIT A KR
Table 4 Behavioral responses of male adults of Holcocerus vicarius to quaternary component

mixtures and full components of synthetic sex pheromone in wind tunnel

H4y 47 M )2 Behavioral responses (% )

Components Mefy AT Ak TF JE ] €47 UF FIBBEE TD T RBOR WW TizE 2 CB
ABCG 100 100 Aa 86.4+£9.3 Aa 83.7£11.5 Aa 74.0£6.3 Aa 71.5+7.9 Aa
ABCH 100 100 Aa 84.8+7.7 Aa 83.4£10.3 Aa 74.2 £8.0 Aa 70.1 +£6.8 Aa
ABGH 100 100 Aa 74.9 £4.3 Bb 65.3£5.3 Bb 63.0+3.9 Bb 54.3+7.0 Bb
BCGH 100 68.1+4.7 Bb 48.6 +£7.2 Cc 22.1£4.0 Ce - -
ABCGH 100 100 Aa 88.5+10.3 Aa 83.8 +8.8 Aa 75.2£5.9 Aa 72.7 7.0 Aa

F W4y 4r 51 0.5 me, BIPUICIR &9 57048 2.0 mg, 24043 2555 2.5 mg, Each component is 0.5 mg. The dosage of the quatemary components
in each lure is 2.0 mg and that of the full components in each lure is 2.5 mg.
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MARZHEHTRE LG SHEEESR=ZTTREY Z27-14: Ac + E3-14: Ac + Z3E5-14 : Ac FIRUEIAT A R &

Table 5 Behavioral responses of male adults of Holcocerus vicarius to the mixture of ternary components Z7-14: Ac +

E3-14:Ac + Z3ES -14: Ac of synthetic sex pheromone in different ratios in wind tunnel

4o il (27-14

47 A v Behavioral responses (% )

Ab PR Act E3-14;
freatment - ACIIDALA) oy At BT mEGTUR SRSEHORTD ERHOR WY B CB
Ratios of components

Trl 1:2:10 100 54.5+4.2 Bb 18.2+2.0 Cd 12.3 2.4 Ce 6.6 +4.7 Ce 3.6+0.7 Ce
Ti2 1:4:10 100 45.3+3.3 Bb 4.2+0.4 De 3.1+£0.7 Dd 1.8 +0.4 Dd 1.1 +0.6 Df
Ti3 1:6:10 100 36.0+3.2 Be - - - -

Trd 1:8:10 100 27.4£2.4 Cd - - - -

Ti5 10:2:1 100 100 Aa 62.7 £6.4 Be 58.3+5.0 Bb 50.4 4.4 Bb 44.8 £5.4 Bd
Tr6 10:4:1 100 100 Aa 65.4 +7.3 Be 60.3 +7.1 Bb 55.1+7.7 Bb 46.6 +4.4 Bd
Tr7 10:6: 1 100 100 Aa 72.1+8.0 Bb 59.2 +4.4 Bb 52.3+6.1 Bb 47.3 +5.1 Bd
Ti8 10:8: 1 100 100 Aa 75.2+7.7 Bb 60.9 +5.7 Bb 55.6 +5.6 Bb 47.7 +4.3 Bd
Ti9 10:4:2 100 100 Aa 80.0+8.7 Aa 74.5£7.7 Aa 67.3 £5.3 Aa 59.3+£5.9 Ab
Trl0 10:4:4 100 100 Aa 80.3 +8.9 Aa 78.3£6.9 Aa 72.7 +£7.2 Aa 70.3 +6.8 Aa
Trl1 10:4:6 100 100 Aa 74.4£7.2 Bb 72.1+7.4 Aa 68.4+6.0 Aa 62.1+5.5 Ab
Trl2 10:4:8 100 100 Aa 69.2+9.4 Bb 62.3+7.3 Bb 58.4+4.7 Bb 51.4£4.7 Be

PN BT H N 1.0 mg, The dosage of each lure is 1.0 mg.

%6

MAREHREBRETAFAFEEHEEEEZ=TTREY Z27-14: Ac + E3-14 : Ac + Z3E5-14: Ac KUR1TH K B

Table 6 Behavioral responses of male adults of Holcocerus vicarius to the mixture of ternary components Z7-14: Ac +

E3-14:Ac + Z3ES5-14 : Ac of synthetic sex pheromone at different dosages in wind tunnel

HAHIE (png) 47 Wi Behavioral responses (% )
Dosage of components  ff AT & € TF EFGTUR SRR D MERMR WY BAJECB
200 100 53.1+4.2 Dd 17.6 £2.0 De 11.8£1.4 Cf 6.9 +1.4 Df 5.6+0.3 Ce
400 100 57.7+£5.5 Dd 21.4£2.4 De 19.5 +2.2 Ce 14.2 0.8 Ce 11.1 +£0.6 Cd
600 100 68.2£6.2 Cc 33.1+3.3 Cd 24.9£3.5 Cd 20.8 £2.6 Cd 17.9 +1.2 Ce
800 100 82.0+9.6 Bb 55.2£5.4 Be 47.0 5.1 Be 40.1 £3.7 Be 32.9 4.5 Bb
1 000 100 100 Aa 80.3+7.6 Ab 78.3 £9.6 Ab 72.7+7.4 Ab 70.3 +£9.0 Aa
1 300 100 100 Aa 91.3+9.3 Aa 87.3 £8.4 Aa 82.8+9.0 Aa 71.7 £6.9 Aa
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Spodoptera littoralis ( Boisduval ) DA J #) JLEF (2003 )
X RS W Spodoptera litura ( Fabricius ) #5147 XU 47
SRy A D 25 SR A, 2 T A e O LR A B R I E U
A EEMAT AN . —ICIREYITH AB, AC, AG il
AH HRE S EMEMAY USSR L, LA AB 21 X6) i 8k 1)
SIEE AR, A 17. 5% W HE 7™ A= W AE e AT o8
ZICIREWY ABC(Z7-14: Ac, E3-14:Ac, Z3E5-14.
Ac) DL U TCIR &%) ABCG (Z7-14: Ac, E3-14: Ac,
Z3E5-14: Ac, E3-14;0H) fl ABCH(Z7-14; Ac, E3-
14 Ac, Z3E5-14: Ac, Z3-14:OH) 5| ¥ I 1t 7% i b
5t MR B R IIETEIK 72. 7% , B T
B4y 6, =G M PU G 4y . Linn 45 (1986) X
210 4 M Wk Argyrotaenia velutinana ( Walker )
Quartey 1 Coaker ( 1993 ) X} 4l ¥ f5; W& Ephestia
cautella ( Walker) , 5 %45 (2001 ) Sof A g /)N 352 0k
Ancylis sativa  Lin 47 XU Az DU ESF-, i R i o 4
IR B RTS8 B 73 B BT HAR /21
IRV ) SRR S B R RS,
PEE B R B R E AR . m 5
Z5(2009) Ay 42 20 o3 PEAE B R X/ #h 3 1] Agrotis
ypsilon ( Rottemberg ) HE Mk i) 7 52 & A7 S A 0 il 4
L X AT RE S AN [ A 28 B B0 A= 125 BN () 3t B EA
BAK.

PEAR 3R 20 53 HO M908 i A B SR 0 £ g B
BB, Z7-14: Ac,E3-14 : Ac Fll Z3E5-14: Ac
B 10: 44, RSB A0 SR 35 3 b
S 2 A P R A B L) 2 A 03 B A1) — B0, 5 1R Y
THESAT Ry SO T 53 8 B ey, 3% 5 oAl — 28 B du iy i
B R 2R, A R N A R A MR XS 6. 50 3.5 1Y
F9-12:Ac Fll 79-12: Ac JR4 M (BEHE 2% 2001) .
WBEAE MR Acleris fimbriana ( Thunberg et Becklin) X
6:4:1/ E11, 13-14. Ald, E11, 13-14. Ac 1 E11-
14 : Ac RS (X EF5Fdm ek, 2002) J/hibg R
XF3:1: 114 Z7-12: Ac, Z9-14:Ac Fil Z11-16: Ac IR &

Pr( i 55, 2009) B977 R N H 435 i T LA L
il o 3X AT e AR e H i T R S 1) R AR 20 4 LL A1 )
PR RIRGY, HA X kR 5175 11, LAk
T (A 453 EEAG1 A R BEL A5 A [R) b [ 7 32 B, PR IE 3 2%
B P ) A I 2

TR SN, A 2 S e o %o M £ B3R
SICIRAY Z7-14: Ac + E3-14: Ac + Z3E5-14: Ac )\
200 ~ 13 00 pg B34 KN, Bl VS B R S 6
i, R ITRAS R L 3G K de A XU AT A s Ay
1,000 pg F1 1 300 wg, X 5VE& 1 M )50 4575 0
TR 900 ~ 1 440 g FY 175 9 A0 A ik 45 R
(BFL5, 2012) . 1300 ng G (S BR TR ME
eI A2 R By He ol (71, 7% ) /T 1 Sk Ab Ao gk
(74.1% ) F1 5 b2 W sk R A 324 (72.2% ) | 2
7 Sy A A B I B A T A R A B R R R
FEA R — RS

AWFFELE IR RIS MY & A P 1E B R
PEYIEL 1 3K 76 0 1) 5 150 PEAIR, X1 K 75 AN SE AL
(2002 ) X 8 BEA M , 70 FLAF (2003 ) X RHSCRE LA K
] 7 55 4 (2009 ) Xt /N % BRI FE A R 4 .
HATReB A : (1) BT A HLIE 7IE C b B2 HOHE
FR AR Eo A PN A7 A ) SE At 5, e A e 1) 8 R
WA AR T B A& W d AT T 4R G (2) AT R
Qb L W I A R A R TR A R B i R, (H
PRAREEICRT P 15 B 28 AS — 2 3 21 0 ik 49 nde 7 788 il
T3 (3) AT RE R Ry i A E R SO PE AR R R R — M
T4 T Ak R T HEE A R A KL 4 0 7 28044 b R ik
AUZ— BRI G, HRB AR B 3R B
W HRAAR P AL 53 R 8K LU ) BROAR LB 00  (H —FAR
SEAW) A, T FOME AR (AR B2 175 0 AE XU 5 i
TEAAT A JSNE ) 3 2RI T 3 o

Hy 52 06 45 W 0l 1, Z7-14: Ac, E3-14; Ac Fl
Z3E5-14: Ac X 3 4l 5y B AR B MEE B R E
BUEMES Y, BN E3-14: OH K Z3-14: OH X4 A
2 i e XG5 A S5 7 TG 8 2 T, B AR B
H R IR E3-14 : OH Fl Z3-14 ; OH W] 8 2 76 i A 2 1k
RN G BEE B R EE I Z— 1 E3-14: Ac BT
WG AT T2
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