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Occurrence Patterns of Three Major Fruit Moths, Grapholita molesta,
Grapholita dimorphaand Carposina sasakii; Monitored by
Sex Pheromone in Plum Orchards
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ABSTRACT: Fruit borers such as Grapholita molesta, G. dimorpha and Carposina sasakii are major pests of plum in Korea. Population
densities and seasonal occurrence were monitored using the synthetic sex pheromone trap in Uiseong and Gyeongsan, two important
major plum growing area in Korea. In 2010 and 2011, adults of G. molesta were caught from mid April with the peak of late April, and
then undergone three more generations in Gyeongsan. Grapholita dimorpha appeared from late April and they showed three peaks until
late September. Both Grapholita species occurred a few days later in Uiseong than in Gyeongsan where the latitude is 1° lower. There
was no difference of the phenological occurrence of C. sasakii between Gyeongsan and Uiseong, showing the same patterns of two or
three peaks. Population size was in order of G. molesta, G. dimorpha and C. sasakii with 63:16:20 and 47:35:18 in Gyeongsan and 51:18:31
and 46:13:36 in Uiseong, in 2010 and 2011 respectively. There was no difference between the numbers of Grapholita species caught in
the trap installed inside and outside of the orchards.
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Fig. 1. Population fluctuation of Grapholita molesta, G. dimorphaand Carposina sasakiiin Gyeongsan plum orchards, 2010 and 2011.
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Fig. 2. Population fluctuation of Grapholita molesta, G. dimorphaand Carposina sasakiiin Uiseong plum orchards, 2010 and 2011.

Table 1. Population events (Date+SD) of major fruit boring moths in plum orchard in Gyeongsan and Uiseong in 2010 and 2011

Species region Year Ist catch 1st peak 2nd peak 3rd peak 4th peak
2010 107+3.5 140+0.0 169+0.0 205+5.2 257+4.6
Gyeongsan
2011 105+0.0 1194+0.0 169+4.0 206+4.0 248+0.0
Grapholita molesta
) 2010 1100+0.0 131+0.0 175+3.6 208+3.8 236+5.9
Uiseong
2011 96+7.8 124429 171429 205+3.6 2294+2.9
2010 114+11.4 138+4.0 169+0.0 228+0.0 258+0.0
Gyeongsan
2011 117+10.7 123+5.8 193+4.0 234+0.0 256+0.0
Grapholita dimorpha
) 2010 - 128+11.2 17243.6 203+2.9 2424+3.6
Uiseong
2011 106+9.6 111+2.9 17246.3 209+7.2 23943.8
2010 157+10.7 169+0.0 2134+4.0 - -
Gyeongsan
2011 150+0.0 176+4.0 216+6.4 - -
Carposina sasakii
. 2010 160+5.9 178+2.4 201+3.8 - -
Uiseong
2011 15343.6 1744+3.6 242+3.8 - -
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Table 2. Repeated measures ANOVA of male catches of Grapholita dimorpha Grapholita molestaand Carposina sasakii in Gyeongsan

Source df SS MS F P
2010
Between subjects
Insect 2 40784.37 20392.18 7.52 0.0075
Error 12 32550.70 2712.56
Within subjects
Time 27 142747.06 5286.93 16.51 <0.0001
Time*Insect 54 197758.40 3662.19 11.44 <0.0001
Error(Time) 324 103759.47 320.25
2011
Between subjects
Insect 2 1142.94 571.47 2.18 .1563
Error 12 3152.33 262.69
Within subjects
Time 27 17414.08 644.97 18.55 <0.0001
Time*Insect 54 18679.85 345.92 9.95 <0.0001
Error (Time) 324 11265.67 34.77

'Insect' represents Grapholita dimorpha, Grapholita molesta, and Carposina sasakii.

Table 3. Repeated measures ANOVA of male catches of Grapholita dimorpha Grapholita molestaand Carposina sasakii in Uiseong

Source df SS MS F P
2010

Between subjects

Insect 2 13882.84 6941.42 4.47 0.0301
Error 15 23305.15 1553.68

Within subjects

Time 27 78262.56 2898.61 12.86 <0.0001
Time*Insect 54 57817.72 1070.70 4.75 <0.0001
Error(Time) 405 91297.51 225.43

2011

Between subjects

Insect 2 48247.19 24123.60 5.13 0.0200
Error 15 70509.72 4700.65

Within subjects

Time 27 129435.82 4793.92 12.25 <0.0001
Time*Insect 54 163646.92 3030.50 7.75 <0.0001
Error (Time) 405 154853.45 391.24

'Insect’ represents Grapholita dimorpha, Grapholita molesta, and Carposina sasakii.
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