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ABSTRACT : Three active components (Z8-12:Ac, E8-12:Ac, and Z8-12:0H) are known in sex pheromone
of the oriental fruit moth, Grapholita molesta, and have been commercially available to apply for population
monitoring and mating disruption. However, there have been variation among commercial products in
pheromone composition and amount impregnated in each pheromone releaser. This study was performed
to optimize factors influencing on pheromone monitoring of G. molesta by analyzing pheromone
composition/amount, effective period of releaser, and trap type/placement in apple trees. High purity
of Z8-12:Ac component was effective to attract males, in which 96% or more of cis acetate isomer
component appeared to be optimal composition. Pheromone amounts (0.01-1 pg) impregnated in each
rubber dispenser did not give significant effect on monitoring during 90 days from June to August.
“Delta” trap was much more efficient than “cone” trap to collect males. Trap installation was another
factor, in which placing traps at canopy level was much efficient than at trunk or ground levels. Pheromone
trap monitoring with these optimal factors indicated three to four adult peaks from June to September

in addition to high overwintering population from April to May in pesticide-applied orchards in Andong,
Korea.
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Eol& U N Grapholita molesta (Busck))S 23+ A
EA Y9N FlEo] A= obXot, {1, oflElsl &
% ofmell, 3%, ARSI 55 Wt 3] 3|
£ F3 %) o9 H(Roehrich, 1961; Rothschild and Vickers,
1991), Bohs BEo|Z AYHOE Fas Bl A}
et Wi g 7hefiete £ Ul E Fl5olck(Ahn ef al,
1985; Yang ef al,, 2001). 3] Al29} FHAL 24 73]
SRR i W37t 3 AAE SR dddrs F
A AL ool 2| st ok v of ] HAIR
AL g Si5o] At M &0 Tt REH, B
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A5 9 B Alge] QPAAel $RIE 2T UtiPree
et al., 1998; Borchert et al., 2004).

Uutzlom autHo g ofd] S35 WAsH] YAl
£ o5 5ol 54 Aol FYA7E e8] 2UH
23t= Ao] WA o K Tanaka and Yabuki, 1978; Rice
et al., 1984). 53] 3HA mHo| ARt o] Hslete
W&oz Eof7t obAqete] HFol ofyr] e,
OFA| AEX|7]0f| wet B F80] WEE 4 ri(Tanaka
and Yabuki, 1978; Rice et al., 1984). B-Holitryho]
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BolLpe] 4] 7hK) 2 AR AHol(Z8-12:Ac,
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2 % f5o) o|FoFt) o] FHEES Ast
= 3% gAY & 5o AstE oy ofo] wE A
ke Sheksor Aol 4E 4 UK Rothschild, 1975,
1979). o2zt JA|9] 7142 71582 Charlton and Cardé
(1981)7} Bpolirta S 22E olgalo] wo|mee)
IS HAE AL 7|REo R, o 5 35 v 97
E2 wu|uA Y] HEE JE FEEES 93l £y
= £58 FARBH BT Aol A9 4R B
58S F3o] AAIE AL XA F3cK(Sanders
and Lucuik, 1996; Valeur and Lofstedt, 1996). E1H3]
Egoteul A0 A9 e ¥hgste] dAe
2 857 M S Bk w28 skt
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(Bae et al., 2006). FH 22 oj¢]o] HARRIAE o83t
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AR L QHKim et al., 2007).
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Fig. 1. Effect of pheromone compositions possessing different Z8-12:Ac (‘Cis’) concentrations on attracting males of Grapholita
molesta occurring in an apple orchard. Pheromone lures were prepared in different concentrations of Z8-12:Ac: E8-12:Ac: Z8-12:0H
(90:10:1, 94:6:1, 96:4:1, 100:0:1, g/g). Field populations were monitored using “Cone” trap possessing rubber septum releaser
impregnated with 0.1 mg of each pheromone lure. Commercial lure contained 1 mg of pheromone components of Z8-12:Ac: E8-12:Ac:
Z8-12:0H in 96:4:1 (g/g) ratio. (A) ‘Spring population’ represents monitoring from April 17 to June 2. (B) ‘Fall population’ represents
monitoring from September 13 to September 27. Trap catches represent average numbers + SD of three replications. Inset illustrates
the trap locations in a tree. Different letters above standard deviations indicate significant differences among means at Type I error

= 0.05 (LSD test).
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Fig. 2. Effective period of pheromone releaser containing
different concentrations of active components to monitor field
population of Grapholita molesta occurring in Andong apple
orchards from June 4 to October S in 2007. Pheromone lures
were prepared in different concentrations of Z8-12:Ac: E8-12:Ac:
Z8-12:0H (90:10:1, 94:6:1, 96:4:1, g/g). Field populations were
monitored using “Cone” trap possessing rubber septum releaser
impregnated with 0.1 mg of each test pheromone lure. Three
test pheromones were not replaced since installation at June 5.
Commercial lure contained 1 mg of pheromone components of
Z8-12:Ac: E8-12:Ac: Z8-12:0H in 96:4:1 (g/g) ratio, which was
replaced one time at August 30 (arrow). Trap catches represent
average numbers + SD of three replications.
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Fig. 3. Effect of trap types on attracting males of Grapholita
molesta occurring in an apple orchard for 10 days. Field
populations were monitored using two pheromone traps, each of
which possessed a pheromone lure (1 mg per rubber septum)
containing Z8-12:Ac: E8-12:Ac: Z8-12:0H (96:4:1, g/g). Food
trap used terpinyl acatate as a lure. Trap catches represent
average numbers + SD of three replications. Different letters
indicate significant differences among means at Type I error =
0.05 (X test).

Trap catchesAure

Trap locations

Fig. 4. Effect of trap location in height on attracting males of
Grapholita molesta occurring in an apple orchard for 10 days.
Field populations were monitored using “Delta” trap possessing
a pheromone lure (1 mg per rubber septum) containing Z8-12:Ac:
E8-12:Ac: Z8-12:0H (96:4:1, g/g). Trap catches represent average
numbers = SD of three replications. Inset illustrates the trap
locations in a tree. Different letters above standard deviations
indicate significant differences among means at Type I error =
0.05 (LSD test).
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Fig. 5. Monitoring field population of Grapholita molesta
occurring in four Andong apple orchards at 2007. Four field
populations were monitored using a pheromone lure containing
Z8-12:Ac: E8-12:Ac: Z8-12:0H (96:4:1, g/g). Three “Cone” traps
were deployed in each field. Each trap was installed at a height
between tree trunk and canopy levels contained 1 mg of a
pheromone lure in the rubber septum. The pheromone lures were
replaced in no longer than 2 months. Trap catches represent
average numbers + SD of the four fields in each time point.
Inset illustrates the trap catches from late may to early october
to show their fluctuations.
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