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Insect flight performance is highly variable across species, depending on ecological factors such as habitat structure
and predation pressure. | compared flight performance in a laboratory arena and wing shape (area and aspect ratio)
among four species of nocturnal black chafers Holotrichia (Coleoptera: Scarabaeidae). Among the four Holotrichia
species, only H. parallela flies through the canopy, whereas others fly close to the ground. Considering that the
potential predators of Holotrichia, including bats and owls, hunt flying insects around the canopy, H. parallela is
predicted to experience higher predation pressures. We found that H. parallela flew faster and maneuvered better
than the others. However, H. parallela did not have larger wings with a lower aspect ratio than the others, suggesting
that its wings were not specialized for maneuvering and fast flight. The greater flight performance of H. parallela is
probably an adaptation to avoid predators and may be achieved through kinematic modifications such as increased
wingbeat amplitudes and flapping frequencies. These results provide direct evidence of variation in flight
performance among congeners occupying different microhabitats in insects. They also suggest that interspecific
variation is not necessarily associated with evolutionary changes in wing morphology.

I also compared flight performance among 18 scarab species to assess the effect of flight habit on flight
performance. Most of scarab beetles fly with their forewings (elytra) and hindwings opened laterally (4 winged
flyers), but some species including flower beetles (Cetoniinae) fly with only hindwings, their elytra being almost
closed (2 winged flyers). | found that 2 winged flyers flew faster than 4 winged flyers. Considering that almost 2
winged flyers are diurnal, the faster flight of 2 winged flyers may be adaptation to avoid diurnal predators such as
birds and dragonflies.




