BIE B IR 40(3): 219~226 (2001)
Korean J. Appl. Entomol.

|
HI
Ho
[

Atmt2lof|Ale] Alaps= igto|utet(Archippus breviplicanus)2
MEZE =M1 g4

Composition and Activity of the Asiatic Leafroller,
Archippus breviplicanus (Lepidoptera: Tortricidae)
Sex Pheromone at Apple Orchards in Korea
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Abstract - To identity the composition and ratio of the sex pheromone in the asiatic leafroller,
Archippus breviplicanus (Walsingham), which is a major pest on apple leaves, and to develop a
monitoring system using this sex pheromone, abdominal tips of their virgin female during the calling
period were extracted and analysed. The GC/GC-MS analysis revealed the following three
compounds; (E)11-tetradecenyl acetate (E11-14: Ac), (Z)11-tetradecenyl acetate (Z11-14: Ac), and
tetradecyl acetate (14: Ac) with the ratio of 56 : 22 : 22. Electroantennogram (EAG) assay was also
conducted to examine biological activity of the components. The three components evoked
significantly higher responses than hexane or air but there was no significant differences between the
mixtures made by components. Field trapping experiments for determining the optimum blend,
seasonal fluctuation and the optimum amount for male attracting were carried out over 4 years from
1997 to 2000. Although male moths were attracted to 8:2 and 7: 3 between E11-14; Ac and Z11-14:
Ac, their 7 : 3 blend was found to be the most effective. Archippus breviplicanus appears to occur
three times a year in Korea. The optimum amount for monitoring was found to be 1mg per trap. 14
Ac, the third component, did not show synergistic effect on male moth attraction.

Key Words - Archippus breviplicanus, Sex pheromone, Ell-tetradecenyl acetate (E11-14: Ac),
Z1 I-tetradecenyl acetate (Z11-14: Ac), EAG, Field trapping, Monitoring
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Fig. 1. Mating rhythm of Archippus breviplicanus.
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Fig. 2. GC profile of A. breviplicanus pheromone gland extract.

Table 1. Comparison of relention time between sex pheromone
components of Archippus breviplicanus and standard com-
pounds (min)

CEl1-14: A Z11-14: Ac 14 Ac

Orwm/CompDund
Standard 12.505 12750 11975
Gland extract 12522 12.767 12.022

¥ AL T 1A Al a0 Aslzey %
22 GCEx FAsle mFIHLEH} H7EF A7
vl wat A3}t E11-14: Ac, Z11-14: Ac, 14: Ac2] A
=7 2AFv}(Table 1, Fig. 2). o] AZEE 4l
37 98] GOMS 242 Axjste] gholnele] u
2 FHEES v wa 23, EA4E EL-14: Ac, Z11-
14: Ac, 14: Ac 5 A 7}=) A®7re] v]ge] 553:
22.4:2230]8)}

.‘.T_-_
A el AU e Aesure
AR es AZARESe] ot 1B
e GgicHFg. 3).

okl ol HA
19971{15 7§_1':]1" “:’_'Or] ZH QJT/\}'&]-C‘C]-;L_/}-_ =z7 =}

Response {mV)

Fig. 3. EAG response of male antenna to various sex pheromone
components and their mixtures. One hundred ng of each
component was applied singly or ag mixtures with the ratio of 1:
Lor1:1:1,respectively. The different letters above the standard
crror bar indicate significant difference between means (N = 3)
(DMRT at . =0.05).
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SAEHE RAFHT (Fig. 4A). o & o 425
7 85:159) Hl&olA3H 55:458 #2778
g Be ARekn 2 23 @A) 70:309) ¥]
go) 4 717 wo] ZHH Y (Fig. 4B). A& A
o= 75:25,70:30,65:358) H]ER 99 Al
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Fig. 4. Mean number of A. breviplicanus males caught in traps
baited with the blends of E11-14: Ac and Z11-14: Ac at apple
orchards in Tageu Apple Res. Ins., 1997. The observation periods
were Jul. 18~Aug. 11 (A), Aug. 14~Aug. 28 (B) and Sep. 1~4
(C), respectively. Total amount of components loaded in each
rubber septum was 0.5 mg and four traps were used for each
treatment. The different letters above the standard error bar indi-
cate significant difference between means (DMRT at a=0.053).

D= (Fig. 40). 19999 = =4 Al 9] AR3pale]
EWE ARt AR A}, 7:39 v]goA )
A e 7le] xEHe] S22 B4 Ave} o
| shed ek (Fig. 5). w3k v]7] 9] oF2 7:32] v]&elA
05mgRo}E= 1mgoe] A3 Ho=z vielyion
(Fig. 6), 14: Ac®] &3 H7MA] §3 X7 =
Eprt 27 S7HE A Fig. 7).

12 e

Mean No. males caughifirap
[#2]

Con. 10:0 9:1 §:2 7:3 6:4 5:5
Ratio of E11-14:Ac : 211-14: AC

Fig. 5. Mean number of A. breviplicanus males caught in traps
baited with the blends of E11-14: Ac and Z11-14: Ac at apple
orchard in Suwon during the period from Aug. 6 to Sep. 2, 1999,
Total amount of components loaded in each rubber seplum was
1 mg and three traps were used for cach treatment. The different
letters above the standard error bar indicate significant differ-
ence between means (DMRT at «=0.05).
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Mean No. males caught/rap
o
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Con. 10:0 9:1 8:2 7:3 6:4 5:5
Ratio of E11-14:Ac : Z11-14:Ac

Fig. 6. Comparison in the mean number A. breviplicanis male
moths caught in traps baited with the blends of E11-14: Ac and
Z11-14: Ac at apple orchards in Suwon during May. 2 to Jul. 17,
2000. Total amount of componenls loaded in each rubber septum
was 1 mg or 0.5 mg, respectively, and three traps were used for
each treatment. The same lellers above the standard error bar
indicate insignificant difference between means (DMRT at o=
0.03).
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Fig. 7. Effect of the amount of 14: Ac added to the lure having 7
: 3 ratio of E11-14: Ac and Z11-14: Ac on attraction of A.
breviplicanus male moths at apple orchards in Sowon during Jul.
7 1o Oct. 14, 2000, Three raps were used for each treatment.
The same letters above the standard error bar indicate insignifi-
cant difference between means (DMRT at o =0.05).
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Fig. 8. Seasonal fluctuation of A, brveplicanus population at
apple orchards in Kunwi and Eusung, 1998 (A) and apple
orchards in Kunwi, 1999 (B). E: Early; M: Middle; L: Late.
Total amount of components loaded in each rubber septum was
0.5mg.
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