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Non-lethal effects of a natural enemy on herbivore insect population
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Abstract Natural enemies play an important role in regulating the population dynamics of insect pest populations. It is well
known that predators typically affect prey through either predation or parasitism. Furthermore, the non-lethal effects, or stress,
associated with encountering predators can influence the development and reproduction of pest species. In fact, these non-lethal
effects can sometimes have a greater negative influence on pest populations than predation. In view of this, non-lethal effects
(indirect stresses) should be taken into account when assessing the control exerted by natural enemies on pest populations. In this
paper, we discuss the non-lethal effects of predators and parasites on pest insects, analyze the impacts of changeable environments
on the non-lethal effects of natural enemies, summarize the possible mechanisms of non-lethal effects of predators on prey, and
provide suggestions for future research on the non-lethal effects of natural enemies on herbivore insect populations.
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