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Behavioral rhythms of three L epidopteran pests; Mythimna separata,
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Abstract [Objectives] To clarify the behavioral rhythms of migratory populations of three species of Lepidopteran pests;
Mythimna separate (Walker), Agrotis ypsilon (Rottemberg) and Helicoverpa armigera (HUbner), and thereby lay a foundation
for studying the migration, and predicting outbreaks of, these pests. [Methods] The behavioral rhythms of the three species
of moths were investigated by trapping with an automatic, black-light trapping device from 2010 to 2011. [Results] The
results show large differences in the dates of first capture and peaks of species’ abundance, and in the number of individual
moths trapped daily, and yearly, between 2014 and 2015. First capture dates of M. separata, A. ypsilon and H. armigera were
13, 124 and 71 days earlier, respectively, and the peaks of abundance of these species occurred 41, 44 and 71 days earlier,
respectively, in 2015 than in 2014. Total numbers of moths trapped per year were also higher in 2015 than in 2014. Most moths
were trapped from 2:00-3:00 am. or 3:00-4:00 a.m.; al three species had a diurnal rhythm with multiple peaks of activity.
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These findings confirm previously reported biological characteristics of some nocturnally migratory Lepidopteran moths, such

as resting before sunup, and also reflect group effects on the behavioral rhythm of migratory insects during population

outbreaks. [Conclusion]

The annual dynamics and daily behavioral rhythms of the three species of M. separata, A. ypsilon

and H. armigera had both yearly and species differences. This study can provide a scientific basis for monitoring, forecasting,

and providing early warning of outbreaks, of these migratory, insect pests.

Key words migratory Lepidoptera insects, population occurrence dynamics, behavioral rhythm trapped by blacklamp,

species specificity, forecasting and monitoring
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Fig.1 Adundance dynamics of light-trapped female and male adults of three species of L epidoptera insect pests;
Mythimna separata, Agrotis ypsilon and Helicoverpa armigera in 2014 and 2015 at Dezhou of Shandong Province
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Fig. 2 The percentage of the hourly light-trapped adults against the daily light-trapped individuals
of three species of L epidoptera insect pests; Mythimna separata, Agrotis ypsilon and Helicoverpa
armigera during 2014-2015 in Dezhou, Shandong Province

A, C, E. 2014, B, D, F. 2015.
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Fig. 3 The percentage of the hourly light-trapped adults against the daily light-trapped individuals
of Mythimna separata, Agrotis ypsilon and Helicoverpa armigera at different light-trapping peak dates
in 2014 in Dezhou, Shandong Province
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A-F. Peak dates that the daily light-trapped adults are more than 10%, and no fewer than 1% and no more than 10% of the
yearly light-trapped individuals, respectively; G-1. Dates that the daily light-trapped adults are no fewer than 0.1% and no
more than 1%, and no more than 0.1% of the yearly light-trapped individuals, respectively.
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Fig. 4 The percentage of the hourly light-trapped adults against the daily light-trapped individuals
of Mythimna separata, Agrotis ypsilon and Helicoverpa armigera at different light-trapping peak
datesin 2015 at Dezhou of Shandong Province
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A-F. Peak dates that the daily light-trapped adults are more than 10%, and no fewer than 1% and no more than 10% of the
yearly light-trapped individuals, respectively; G-1. Dates that the daily light-trapped adults are no fewer than 0.1% and no
more than 1%, and no more than 0.1% of the yearly light-trapped individuals, respectively.
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