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Development of Wax-typed Pheromone Dispenser for Mating Discruption
of the Oriental Fruit Moth, Grapholita molesta, and Its Application Technique
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ABSTRACT : A wax-typed pheromone dispenser has been developed and applied to control outbreak
of the oriental fruit moth, Grapholita molesta, in apple orchard. To optimize its application technique,
this study analyzed effect of different amounts of the pheromone dispenser on mating disruption (‘MD’)
of G. molesta. Different pheromone dispenser amounts significantly influenced the MD effect assessed
by cumulative male adult catches monitored respectively by sticky delta trap and food trap, and resuited
in differential damage on host plants. In a field test during entire growing season, a standard amount
(120 g per 0.117 ha) of wax-typed pheromone dispenser was proved to be effective to suppress outbreak
of G. molesta adults and to prevent host plant damage as much as a current commercial MD product
(Isomate ) This study also demonstrated an effectiveness of deployment of food trap barriers around
MD-treated area to prevent immigration of mated females from outside untreated areas. These results
indicate that the wax-typed pheromone dispenser can be applied to control field G. molesta populations
and its co-application with food trap barriers would be optimal to maximize MD efficacy.
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Table 1. Composition of wax-type sex pheromone dispenser to apply to mating disruption of Grapholita molesta

Components Weight (g) Supplier
Paraffin wax 320 Dongnam Petrochemical MFG, Seoul, Korea
Emulsifier (Almax 3600) 25 Tishinwells, Seoul, Korea
a-Tocopherol 15 TCI, Tokyo, JAPAN
Jojoba oil 25 Sigma, St Louis, MO, USA
OFM phcromone' 55 Bedoukian, Danbury, CT, USA
Deionized water 560 -
Total 1,000

178-12:Ac, E8-12:Ac, Z8-12:0H = 95:5:1 (w/w)
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Fig. 1. Wax-typed pheromone dispenser and its application for mating disruption (‘MD’) of Grapholita molesta in apple orchards. (A)
A photograph demonstrating a wax-typed pheromone dispenser (within dotted circle) treated between tree branches. (B) Treatments
of different amounts of the pheromone dispenser. Each of four treatment block is 0.117 ha. High, standard, and low MDs represent
250 g, 120 g, and 80 g of the pheromone dispenser per 0.117 ha. (C) Untreated block. (D) An isolated apple orchard (= 0.117 ha)
that was treated with standard amount of the pheromone dispenser and ten surrounding food traps. All treatments were installed at
April 7. G. molesta density was monitored by two delta traps (triangles) and food trap (center, ‘F1’-‘F6”) in each treatment block.
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Fig. 2. Effect of different amounts of wax-typed pheromone trap
on mating disruption (‘MD’) of Grapholita molesta from April
to July. Deployment of experimental plots are depicted in Fig.
1. (A) High, standard, and low MDs represent 250 g, 120 g,
and 80 g of the pheromone dispenser per 0.117 ha. (B) Effect
of four surrounding food traps (FTs) at four edges of mating
disruption (*“MD") plot on preventing immigration of mated females
{black bar of MD+FT treatment) of G. molesta out of outside
untreated areas. A standard amount (120 g per 0.117 ha) of wax-
type pheromone dispenser was treated in both MD-treated plots
(Fig. 1B). MD effects were assessed with cumulative male and
adult catches monitored respectively by two delta traps and one
food trap in each treatment block during experimental period.
Different letters above standard error bars represent significant
difference among means at Type I error = 0.05 (LSD test).
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Fig. 3. Co-application of mating disruption (*MD’) and sur-
rounding food trap (‘FT7) to an isolated apple orchard (= 0.117
ha) to control outbreak of Grapholita molesta. A standard amount
(120 g per 0.117 ha) of wax-typed pheromone dispenser was
treated in MD+FT plot. MD effects were assessed with cumula-
tive male and adult catches monitored respectively by two delta
traps and one food trap in each treatment block during experi-
mental period. Different letters next to standard error bars repre-
sent significant difference between means at Type I error = 0.05
(LSD test).
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Fig. 4. Field assessment of wax-typed pheromone dispenser to
control outbreak of Grapholita molesta. A standard amount (120
g per 0.117 ha) of wax-typed pheromone dispenser was treated
and compared with a commercial mating disruption (‘MD’) lure
(‘Isomate’) in terms of cumulative males catches monitored by
three delta traps in each treatment plot (= 0.333 ha) and leaf
(May)/fruit (Jun-Oct) damage due to G. molesta. Different letters
above standard error bars represent significant difference among
means at Type I error = 0.05 (LSD test).
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Table 2, ANOVA of effects of different sex pheromone dispensers on preventing leaf and fruit damage of apples by mating disruption

of Grapholita molesta. Data are set forth in Fig. 5B.

Source’ df SS MS F P
Treatment 2 319781.6 159890.8 579.7 < 0.0001
Untreated vs two MDs e 3197334 3197334 1159.2 < 0.0001
Between two MDs (0} 48.2 48.2 0.17 0.6798
Month 3 219262.8 73087.6 265.0 < 0.0001
Treatment * Month 6 425562.0 709270 257.1 < 0.0001
Error 24 6620.0 275.8
Total 35 971226.3

"Treatment includes ‘Untreated’, ‘Isomate’, and ‘Wax-type’. The latter two treatments represent mating disruption (MD) types to be
compared. Month includes four assays performed in May, July, August, and October.
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