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Evaluation of Pheromone Lure of Grapholita molesta (Lpidoptera: Torticidae)
and Forecasting Its Phenological Events in Suwon
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ABSTRACT : The sex pheromone blend (Z8-12AC: E8-12AC : Z8-120H = 95:5: 1) of oriental fruit
moth, Grapholita molesta (Busck), was evaluated with reference to its male attractivity at different
dosage and lure longevity of 1.0 mg in a field condition. Also, degree-days (DD) were calculated up to
major phenological events of G. molesta using seasonal adult flights monitored by pheromone traps
and egg population densities in early season in Suwon peach orchards. In the range of 0.1-4.0 mg
dosage examined, G. molesta males caught in pheromone trap decreased with increasing total
pheromone doses. The highest number of G. molesta males were attracted in traps baited with 0.1 mg-
lure, and there were no significantly differences among 0.5 to 4.0 mg-lure. In longevity test with a 1.0
mg-lure, there was no difference in mean numbers of G. molesta males caught between traps with
fresh-baited lures every 20d and field-lasted lures up to =50d after trap installation, but thereafter more
G. molesta males were attracted in the field-lasted lures than in the fresh-baited lures. Accumulated
degree-days (DD) from January 1 to the first adult emergence (biofix) were 39DD at a lower threshold
temperature 8.1°C. Degree-days from the biofix up to the 1st adult peak through 4th peak were 98DD,
620DD, 1233DD, and 1916DD, respectively. Required degree-days from the 1st adult peak to the Ist
egg peak were 130DD, while the 2nd egg peak timing was simultaneous with the 2nd adult peak.
Further, management strategies of G. molesta were discussed in peach orchards.
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Fig. 1. Number of G. molesta males caught in pheromone traps
bated with a 95:5: 1 mixture of Z8-12: AC, E8-12: AC, and Z8-
12 : OH according to dosage for the first 5d after trap installation.
Mean +SE of males caught; the same letters on figure are not
significantly different (P> 0.05, Tukey test).
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Fig. 2. Changes of relative proportion of G. molesta males caught
in each dose through days after trap installation.
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Fig. 3. Population trends of G. molesta males caught in phero-
morne traps baited with different lure longevities. Field-lasted
means that lures were not replaced after its first installation, while
fresh-baited indicates that lures were replaced with fresh lures
every 20 days during the experiment: *significantly different at
5%, **significantly different at 1% between two traps at each
date.
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Fig. 4. Typical seasonal flight pattern of G. molesta males caught in pheromone trap with 1.0 mg-lure in a peach orchard, Suwon, 2001.
Thick line indicates smoothed sequence via fast Fourier transform filtering at 15%.
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Table 1. Accumulated degree-days' up to each phenological event of G. molesta in peach orchards in Suwon

Ist catch Ist peak

2nd peak

Year 3rd peak 4th peak
(Date, Degree-days) Adults Eggs Adults Eggs
1997 Apr. 12,(33.9) 91.2 =2 594.2 - 1192.0 1886.2
(125.1) (628.1) (1225.9) (1920.1)
1998 Apr. 7,(36.1) 102.6 - 688.6 - 1345.7 1934.0
(126.6) (724.7) (1381.8) (1970.1)
1999 Apr. 15, (40.1) 101.5 - 652.2 - 1269.3 1929.3
(141.6) (692.3) (1309.4) (1969.3)
2000 Apr. 13, (39.5) 92.2 248.3 583.2 598.7 1185.6 1943.9
(131.7) (287.8) (622.7) (638.2) (1225.1) (1983.4)
2001 Apr. 10, (44.7) 102.9 210.0 582.3 596.7 1172.3 1886.5
(147.6) (254.7) (627.0) (641.0) (1217.0) (1931.2)
Mean £ SE 98.1£2.62 229.2+12.11 620.1+£47.92  597.7+0.63 1233.0£32.89  1916.0+12.32
(38.9+1.85) (134.5+4.36) (271.3%x10.47) (659.0x20.88) (639.8+1.01) (1271.8+32.25) (1954.8+£12.30)

'Degree-days were calculated from the 1st catch date (Biofix) with a lower threshold temperature of 8.1°C (Yang et al., 1997), while the values in parentheses

are based on January 1 as the starting date. “Data are not available.

Table 2. Comparison of observed and predicted degree-days' up
to each timing of G molesta adult flight in 2002

Istcatch 1stpeak 2nd peak 3rd peak 4th peak

Predicted  38.9 98.1 620.1  1233.0 19160
Observed 309 1023 6283 13699 1876.0
Deviation® 8.0 -42 -76  -1369  -40

(in days) ady  (<1d) (7d)  (<1d) (3d)

'Degree-days were calculated from the 1st catch date (Biofix) with a lower
threshold temperature of 8.1°C (Yang er al., 1997), wheres the degree-days
of st catch are based on January 1 as the starting date. “Deviation in
degree-days and days in parentheses (predicted DD minus observed DD).
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