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Research Advances and Perspectives on Migration-induced Mechanisms
Promoting Outbreaks of Major Lepidopteran Insect Pests in China

JIANG XingFu, ZHANG Lei, CHENG YunXia & LUO LiZhi

State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing
100193, China

Migratory flight of agricultural insect pests is not only an important life history strategy evolved to explore new
habitats, regulate population structure and maintain reproductive potential in unstable farmland environments, but
also results in frequent outbreaks. Outbreaks of migratory insects can be attributed to an interaction between internal
insect biology and external environmental conditions, constituting a series of adaptive life history strategies
benefiting survival, reproduction and population growth. Research on major lepidopteran pests in China, including
oriental armyworm, Mythimna separata, beet webworm, Loxostege sticticalis, beet armyworm, Spodoptera exigua
and rice leaf roller, Cnaphalocrocis medinalis, indicates that the migratory behavior of these insects not only
contributes to spatially widespread and temporally frequent damage, but also facilitates population outbreaks through
several mechanisms. First, normal long-distance flight activity does not result in a reproductive cost, and tends to
synchronize reproduction within the population leading to intensified outbreaks of larval offspring. Second, migrants
can escape increasing populations of local natural enemies and pathogens, and larval offspring also exhibit stronger
resistance to them compared with residents, promoting better survival, population growth and outbreak potential.
Third, a novel mechanism provides flexibility in regulating migration as a life history strategy in M. separata and L.
sticticalis: under extreme environmental conditions, would-be migrants can quickly shift into residents to lay eggs
locally. Fourth, S. exigua is a migrant lacking the oogenesis-flight syndrome, and evidence suggests that it can lay
eggs during migration. Likewise, a hormetic dose-response to Bt affects S. exigua flight in a way that may also
facilitate outbreaks. Based on progress in clarifying the processes promoting outbreaks of these major migratory
insects, we propose future research into the mechanisms of genetic regulation, navigation and landing aspects of
migratory activity, as well as the relationship between immunity and migratory behavior.

migratory insects, migration and reproduction, migration and immunity, secondary regulation of migration,
oogenesis-flight syndrome, hormesis for flight
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