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Comparison of the main pest insects and their natural enemies in
apple orchards with different pest control methods
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Abstract [Objectives] Insect diversity is an important component of biodiversity and plays a necessary role in bio-control
and pollination. [Methods] During 2018-2019, we investigated the abundance of the main pest insects and their natural
enemies in apple orchards with three different pest control methods; biological control (BC), functional plants (FP) to provide
habitat for natural predators and chemical control (CC). [Results] We found that the abundance of the main pest insects, such
as Aphis citricola, Panonychus ulmi and Lithocolletis ringoniella, in BC and FP apple orchards was much higher than in CC
orchards. However, the abundance of natural predators of these pests, such as Harmonia axyridis, Chrysoperla sinicaand
members of the Syrphidae, was also higher in FP and BC orchards than in CC orchards. [Conclusion] FP and BC can reduce
the population density of pest insects in apple orchards. Although CC can keep pest insects at low numbers, it also suppresses
their natural predators and CC orchards had greater fluctuations in pest abundance than BC and FP orchards.

Key words apple tree; functional plant; biological control; arthropod community; biodiversity
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