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Behavioral response of male Acleris fimbriana Thunberg et Becklin ( Lepidoptera:

Tortricidae) to synthetic sex pheromones
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of Zoology: Chinese Academy of Sciences, Beijing 100080, China’

Abstract: The behavioral responses of individual male Acleris fimbriana Thunberg et Becklin to synthetic sex pheromone
components» £11, 13-14:Ald. E11. 13-14: Ac and £11-14: Ac were observed in a wind tunnel. The results indicated
that £11, 13-14: Ald alone could activate the male behaviors of walking and wing fanning. taking flight> upwind flight.
touchdown and walking and wing fanning at source, but copulatory behavior was observed only when E11. 13-14: Ac
was added. On the other hand> none of males showed any response to the other two components. E11, 13-14: Ac and
E11-14: Ac. Compared with £11, 13-14:Ald alones a binary blend of £11, 13-14: Ald and £11, 13-14: Ae (6:4)
increased the number of males exhibiting the behavior of upwind flight and touchdown at source. Furtherore: with 3-
component baits. the percentage of walking and wing fanning at source and copulatory behavior showed a highly signifi-
cant increase. The optimum ratios of 2-component and 3-component pheromone mixtures were 6:4 and 6:4:1 respective-
ly. The optimum dose of synthetic pheromone was 500 yg. In field trapping tests. E11, 13-14:Ald was highly attractive
to yellow tortrix males, attracting 1.9 times more males than virgin females> but the other 2 compounds were ineffective.
Addition of £11, 13-14: Ac te E11, 13-14: Ald significantly enhanced attraction. while £11-14: Ae had no effect. A
tertiary blend of £11, 13-14: Ald, E11, 13 - 14: Ac and E11-14: Ac at a ratio of 6:4:1 was the most attractive to
males among all compounds testes.
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1.1 RUlETT AR Rt

1.1.1 ELHREH: HEEWMF ALK
WA EE 1 REZRYE, BETEREAMH TEH
3CIEREE M P EE S, REPHDEET
PRCEBEAN, BRAL 5% ~ 10% ERK 2 K,
#H.

1.1.2 HEEE: AREBRHEGERCRER
E11, 13-14: Ald. E11, 13-14:Ac 1 E11-14: Ac H
AEWEEN, AEHRT 95%. MHENEIEN,
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BB TR AIREA LA . G R R AR
VIR 2 ~ 3 BRI MR TE K e i e 8, H
BRA By M E S R 8 ~ 0 THEEALEI T, EAC
BT O PR 30 min. REBEIUMEER
WAE N, REEERKEANEH.

1.1.3 B0 BNEAERNE B AR B R M
FARBIRE, KRNBERAH. BIRERIEME
REF & M L PR E e R ERiE b, TRE
W TRHELEN, RERFEH.

1.1.4  JURA: AT AW S5 prE A RXIAE 2 m,
lms = 1lme BRTSETERVIIES A/
BLRNEANELME, BemiudiEsstERHA
KA. #HARTEARSEIEEZE R 0.3 mis. KA T 5
EHRHARBFTAELEDHAE SR ES. RIEAR
WAFRI, Zlh 2 ~24C, HMEFA 80
~ 90% «

1.1.5 ATAWRE: 3P40 2 ~ 3 RV 3 3k
BTEHZ S em: 5 em BIBEBEEALBHNLDER,
HAJCREEA 1 ~2 b (HRAEMCREEE &, #
ARUA A T IERE 40 mine B35 SR H—K.
HEEEBSEEALEXDOL, 7 XRK 5 —5w
CFRED. BEEEZY 40 em FI BN E 3EF—
NENML R TR E RS, RENRILE
HWATATH, IR HAT A A TR I S & A

FEEMNRNEE. KHRIES L FENEA S
AR, 2 ERemMT A E TS e b B
RSN B A 3 e |, A H RV 2 mins
N0 R ) — Sk mE M g, A AR R (E e )
R TR B B RVTR AT — B R R (Rl AE I 5 s 3
AL ARSI T T — kM. S0 EES
5%, BIRESR 10~ 20 KER.

1.1.6 A bRE o0 840 B R BT 2 b v 4 (D 2%
BT MERARA . B3, R, RIRAMHARIE
Bhfs, TRAT; O BEEERAUSMEA Y
KRAT; @QEM ¥AT: IHEEERAEE W KAT:
GFIEMHEEER: TGRS NLIRE: ©
BRI, ©TTRE. HIREE. BEE
M, AEMRRA. RRES, EEEGTHRR O
(FLZRZE, 1988: Fl-Sayed ef al., 1998).
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14:Ac: TIEBH1.0mg. HW3ITER, IHFH
ANEEEM SR ES AT AR ER R, B2 AR
HEBEMNAT E11, 13-14: Ald 73 5 H 4 2 7
AR R A AR, T, &
MEEEE 3 AEE. FRRBRER 3 AREIC
FRERA T RIR AP

2 RS0

2.1 RURESEERER

2.1.1 BN HEERRASRAIT RN, Wi
HR (R RASHAEGFEERRNAE—HS P,
E11, 13-14: Ald TERGA T 5 e = £ X, i



438 B REW Acta Entomologica Sinica

45 5 4 BH

K R RATFAT AR, Sl 218 Bl
FHERERBERE, BRAER-ETZRITh. &
MR NS E11. 13-14:1 Ac BL E11-14: Ac A EHL
ARATAT A I ¥

2.1.2 B ANEERE —4Ha. —HAAFE
L 28 -& 4 AOnE HE M A0 1B B R AR 1T A K
W DAGEEEM. MR EERERMU L Z AN
CE11, 13-14: Ald + E11, 13-14: Ac) FI =44
CE11, 13-14: Ald + E11, 13-14: Ac + E11-14: Ac)
AFIELFI A& P s g iE ST S0 GREh

500 ng), HEMEOOAT AR N 2. R0 RE
i, PRI . HEEE A 4 P L)
FI=214r50 5 A LR35 62 5 | AR S M A K. ME
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Table 1 Behavioral responses of male A. fimbrigna to single components of synthetic pheromone in a wind tunnel

#E47 Component A AT BETF E 7 KAT UF BARE R TD HERBR ww AR CB

ET1, 13-14:Ald 85.6 84.7 45.2 30.8 1.5 0

E11, 13-14: Ac - - - - - _
ET1-14: Ac - - - - - -

4 IR Fr AFIELS R 500 1z (The pheromone dose in each treatment was 500 pg); -7 EARTRKLE (indicates no responses)
AT = walking and wing fanning during the activation phase in the release tube or cage: TF = taking flight; UF = oriented upwind flight and arrival in the middle
of the tiemel: TD = touchdown at source: WW = walking and wing fanning at source: CB = copulatary behavior. The same for Table 2 and Table 3

F2 HEMNMHEESEZES AT R LHHEESEIHE R FAEMANEE ST ARN (%)
Table 2 Behavioral responses of male A. fimbriana to different ratios of hinary or ternary blends of

sex pheromone, to extract from female glands and to virgin females

S Treatments A AT BRI EEETr  BRERETD EREREww TTE e
E11,13-14: Ald + E11,13-14: Ac
8:2 100 a 80.3 ¢ 61.2d 490.5 ab 24.15 4.0d
713 100 a 2.7h 63.3d 51.4d 21.5 ab 3.84d
6:4 100 a 93.5h 80.2 ¢ 69.5 b 35.04d 6.8¢c
4:6 100 a 73.54 68.2d 54.0 4 23.7 ab 3.1d
E11, 13-14 = Ald + E11, 13-14 : Ac +
E11-14: Ac
6:4:0.1 100 a 04.5b 85.2 ¢ 67.3¢ 48.2 ¢ 8.40
6:4:0.5 100 a 96.2 a 80.2 b 7.4 b 53.0b 13.7b
6:4:1 100 a 08.4 a 01.2 b 83.7a 64.5a 19.6 a
6:4:2 100 a 93.0h 8.2¢ 64.5 ¢ 51.8h 10.1h
6:4:5 100 a 2.3k 82.1¢ 63.6 ¢ 50.2 h 9.8 b
HER YT extract from female glands(10FE) 100 a 100 a 90.2 b 75.3 b 55.6b 1.7 b
W HERR virgin female (1 3k 100 a 100 a 95.3 a 80.6a 62.7a 21.3a

FAFTEHEFRRE Duncan FTERERBAERER EE (P<0.05), TH. SLEHATEES 500 pg: 10FE 29 10 A EEIEE BE BRAAERR
HU Means in the same column followed by different letters are significantly different: ANOVA was followed by Duncan” s nmiltiple range test ( P=50.05). The

same below. The pheromone dose in each treatment was 500 pg. 10FF = extract from 10 female glands

2.1.3 ERMFEEENENEMT RN ER: 3. B 50~ 10 000 ng HEGFEREE RN,
B LEALRER, ER 641 BAAEREEERS  BHS00 pg WREEBI 100 wg F1 1000 ug K
FHREMFL, FEMNSO~10000 png SRAER 2, ZHEERAEE (P20.05). LBERERIR
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=3 HEHERERAVNEREEMIMEERTEATENITARE
Table 3 Behavioural response of male A. fimbrigna to different dosages of sex pheromone

FUE Dosages (pg) ME AT BT SETM KAT UF BB RR TD HERERE WW AR CR
50 81.2b 73.5¢ 71.0¢ 64.3 ¢ 45.1b 3.0¢
100 08.2 a 96.3 a 90.1 a 81.7 a 63.2a 16.6 a
500 100 a 98.4a 91.2a 83,7 a 64.5a 19.6a
1 000 96.2 a 98.7 a 89.5a 8.3 a 66.4 a 21.2a
5 000 88.1b 87.4 b 81.2b 72.0b 59.6 ¢ 13.0b
10 000 T7.6¢c 74.0¢ 61.4 ¢ 53.2d 3%.6d 5.0¢

K RINFIAZ BAT RN & = AR R ER, BT
FR=FEARNEGEYEESGTHAERE (P
=0.05).

2.2 HiEREER

2.2.1 EAEREBEERER A S8 M| E M
F1 1.0 mg B 3 Fhbw 44 40 & 4 200 E ) AR
E11, 13-14: Ald I H B F 5 E . ILiBE
97 KEIEEW, BEMHMISMEEN 1o/ W
B2 Wib&4 Ao B o BB il g 2 o (3
4>. BAS E11, 13-14: Ald 78 JUR A 88 5 ]2 e
PR, BN B WITEIT A RE. BRFH

F4 HEEFERESEHEIEEELE

Table 4 Comparison of mumbere of male A. fimbriana by

single component of the sex pheromone

MR B ERMAT Component LA Male captures
E11, 13-14: Ald 97 a
E11, 13-14: Ac 0b
E11-14: Ac 0b
TEER virgin females 51 ab
Xt B control 0b

| HE, BB R S R B OE . T (RS
E11, 13-14: Ald I & T3 ME 05 e . X
ZHT E1L, 13-14: AldEAEBEEREEFEE RN
TEEER, WS HE R W AT, B
BAEE, BARELES, (EARMEESe A E
KEE. BV, DIEMR IR, RN B
B AR

222 EAMERREZASA=AFAEHIH
Mk yEE: LA =8 (E11, 13-14: Ald + E11.
13-14: Ac)s (E11, 13-14:Ald + E11-14: Ac) A1 =4
b CE11, 13-14: Ald + E11, 13-14: Ac + E11-14:
Ac) TEEEME i MEE B R B B AR T Bl B
HHAT H RISARE R IR GRIERIN 000 pg)» 515
B BN R 5. E11, 13-14: Ac ¥ E11, 13-14:
Ald FRSIENT R EMWEAER, S0
EREMEM 20,7 KN 3] 68 2k, T E11-14: Ac §)
BHEMEERSARE., LB =40, F
BIEMECR A —E A IS ER 2.8 . EXA
4 CE11, 13-14: Ald + E11, 13-14: Ac) HIEED
1.2,

F5 MEEEZHSEoEAEESYMNEEEEEYE
Table 5 Field catches of male A . fimbriana with different combinations of

synthetic sex pheromones components

4038 Treatments T Dosages (pg/septum) -1 5828 F 2575 B3 Mean number of males per trap
E11, 13-14: Ald 1 000 29.7¢
E11, 13-14:Ald+ E11, 13-14:Ac 600 + 400 68 b
E11, 13-14:Ald+ E11-14:Ac 600 + 100 25 ed

E11, 13-14:Ald + E11, 13-14:Ac + E11-14: Ac

R control

600 + 400 + 100

82.5a

0.74d
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B R R LS A AT E AT IR, (R
I UREAR A B R R R FR P A 65
LIGF B, HIERIS W EEEEEE TR
EMEH, BREEEEEWRNRAE WERE—
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Roelofs % (1970 12 MEF B &0 4 2k
—EE “HEERMNTEFEMAS, ERIBHE
MR BE B XU ) RATRMER: R —2EARME M
BEENREENRAS”, AREFZIEEERE M
CATAT A B TR, SR H A ERHEEE, 8
FERUR HEMT B B A A PRAT W RO, RN E g
MR TSR AR . BRI S R R
A3, E11, 13-14:Ald A “ FE TR
A7, BTN EE R A . B
ta) YAT ZE RURAT A OB, 7 R (A B 5 0% B o o
#11.915. E11, 13-14:Ac F1 E11-14: Ac 7 “IRE
WEVER AT, A 5 34 58 e PR AR AT O BORE,
2 E11, 13-14: Ac 5 E11, 13-14: Ald ) BOWAA 4
., % E11, 13-14: Ald B8 8 2 5018 30 1E H.
E11-14: Ac ¥ E11, 13-14: Ald B3 S0/E R A8 &2,
2 5 R RA AR = A SR AR, 5
FEAEBIRREGE . MEERE. TR E S
ERRETAAS, THERERERRS. £
Rrgs B IE W T AW B Argyrocaenia velutinana
{Walker)» BRIHEERBER I MLEY E11-14

tAcs Z11-14:Ac F 12 Ac AR, AUPIAD E S HE T
Ao A 92: 8 EL IR G BRI ECHE R B ) REEOR, =
NG 3 WA G R ] B IR AR HREFIK
@170, BNz, (2 12: Ac PIHFEARIZE T
METE (Roelofs er al.» 1977). HLZ 4 (1988) #F
FREMBANTEZIRGRERTEREREEFEREEN D
AR, EEABREEESRETAMEEENNLE
WAR, IMFRMEEMECERET R, B4
SRATE, EEA TSR B &= AR
Banretend 12 | i PR S NE b B 2 o TR0 v N P Y 3R
TAFEApE B AZ A, MO RIE T 15 % B AR e A4
CIER

RASE IR 45 BEH, MEBFA AR LLE
BT SR OIT A RV BN, DR
EME OGN ENRESREFEEE=AE
SRELG) (6:4:1) AR EIE TS 5 RO EMR AT 20 R
B R, XSHANRER RS £11, 13-14
Aldy E11, 13-14: Ac F E11-14: Ac 12 6:4:1 B LD
FI RIS ISR ST S R 3. DLk
B A5 T T BB MR,
—HEERE. EmEENARE, VAEGR
ERR R SMAIE T &4,
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