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Population dynamics of Carposina sasakii Matsumura and the control

efficiency of diamide insecticides in an apple orchard without fruit bag-
ging
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Guiping', CHEN Ru'
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dong, China)

Abstract: [Objective] This study aimed to investigate the pattern of the population occurrence of Car-
posina sasakii Matsumura adults, and explore the control effects of diamide insecticides against C. sa-
sakii Matsumura in apple orchards without fruit bagging. [Methods]The experiment was conducted in
an apple orchard located in Wendeng, Weihai, Shandong Province from 2017 to 2018. The population
dynamics of C. sasakii Matsumura was monitored with sex pheromone traps, and the rate of damaged
fruit and exiting rate caused by C. sasakii Matsumura larva were investigated during the occurrence pe-
riod of C. sasakii Matsumura adults from May to October in 2018. Field efficacy of diamide insecti-
cides such as chlorantraniliprole, cyantraniliprole and tetraniliprole against C. sasakii Matsumura were
investigated before and during the emergence peak of overwintering adults (June 23 and July 7), using
beta-cypermethrin as the control. [Results]In Wendeng Weihai, there were 2 generations of C. sasakii
Matsumura which emerged from late May to early September in the orchard mainly from June to Sep-
tember in 2017 and 2018. The dynamic pattern of C. sasakii Matsumura adults was basically similar in

the two years, with slight difference in the initial and final adult occurrence dates. The initial occurrence
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date in 2017 was May 26, 5 days earlier than in 2018; the final occurrence date in 2018 was September
22, 10 days later than in 2017. In 2018, the total number of C. sasakii Matsumura adults caught by each
sexual pheromone trap was 1015, which was significantly higher (p < 0.05) than that in 2017 (399.5).
The period of C. sasakii Matsumura larva boring fruit mainly occurred from early June to early October
with 5 boring peaks occurring in the field on June 18, July 12, July 30, August 23 and September 10.
The highest boring rate of 44.4% occurred in July. The larva exiting from the fruit mainly occurred
from early July to early October, and 5 peaks of larva exiting from the fruit occurred on July 18, August
11 and August 29, September 16 and October 4, with the highest larva exiting rate of 26.4% occurring
in August. In 2018, the dynamic patterns of C. sasakii Matsumura larva boring and exiting from the
fruit in the apple orchard were basically the similar, but larva exiting the from fruit occurred 24 to 30
days later than the larva boring the fruit. Before 2018 August, the fruit boring rate of C. sasakii Mat-
sumura larva in the field maintained high but decreased significantly after August, while the rate of lar-
va exiting from the fruit in the field increased gradually from July and reached the peak in August. In
general, the rate of larva exiting from the fruit throughout the year (53.6%) was lower than the rate of
larva boring the fruit (80.9% ). The diamide insecticides (chloramphenicol, cyanamide and tetrazol-
amide) showed control effect on C. sasakii Matsumura. The field efficacy of 35% chlorantraniliprole
WG at 50 mg- kg, 10% cyantraniliprole OD at 30 mg-kg" and 200 g-L" tetraniliprole SC at 40 mg - kg
for controlling larva boring the fruit were 81.01% to 85.85% and 72.89% to 86.33% on the 7th day and
the 14th day after spraying before the emergence peak of overwintering adults (June 23), respectively,
with no significant difference among the two days, but they had a significantly lower efficacy than 4.5%
beta- valerate at 22.5 mg - kg'' (99.28% and 97.44%, respectively). The field efficacy was 81.88% ~
89.87% and 78.36% to 80.29% on 7th day and 14th day after spraying at the emergence peak of over-
wintering adults (July 7), respectively, with no significant difference among the days, but still the effica-
cy was significantly lower than that of 4.5% beta-valerate at 22.5 mg kg (90.77% and 89.91%, respec-
tively). Moreover, the field efficacy of 35% chlorantraniliprole WG at 50 mg - kg, 10% cyantraniliprole
OD at 30 mg - kg, and 200 g- L' tetraniliprole SC at 40 mg - kg for larva exiting from the fruit were
81.10% to 91.91% on the 35th day and 38th day after spraying, with no significant difference between
the three diamide insecticides and beta-cypermethrin.[Conclusion]In conclusion, the population dynam-
ic patterns of C. sasakii Matsumura adults in 2017 and 2018 were basically similar, but the initial and fi-
nal occurrence dates were different between the two years in the apple orchard without fruit bagging,
and the annual rate of C. sasakii Matsumura larva exiting from the fruit was lower than the annual rate
of larva boring the fruit. Although the control effect of the diamide insecticides on larva boring fruit was
lower than that of beta-cypermethrin, chlorantraniliprole, cyantraniliprole and tetraniliprole performed
well in the control of C. sasakii Matsumura. Therefore, it is suggested that chlorantraniliprole, cyantra-
niliprole and tetraniliprole can be used as the alternative insecticides to beta-cypermethrin in the control
of C. sasakii Matsumura.

Key words: C. sasakii Matsumura; Population dynamics; Boring rate; Exiting rate; Diamide insecti-
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Fig. 1 The population dynamics of Carposina sasakii Matsumura in an apple orchard without fruit bagging in 2017 and 2018
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Fig. 2 The dynamics of fruit damage caused by Carposina sasakii Matsumura reflected by rates of larva boring and exiting

from the fruit in the apple orchard without fruit bagging in 2018
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