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Reproductive behavior and circadian rhythms of Spodoptera frugiperda
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Abstract: Spodoptera frugiperda is currently a major transnational migration pest. Yunnan is an important
source of this insect and a key channel for its migration to the inland. Reproductive behavior is an
important foundation of sexual selection and evolution and it is also of great value for pest monitoring and
control based on reproductive behavior. This study simulated the mate selection situation that might occur
under natural conditions and set two treatments-permanent pairing ( PM) and change mate daily ( CM)
and then continuously observed the lifetime ( about 10 days) reproductive behavior and rhythm of the
adult in S. frugiperda. Calling and courtship behaviors were observed on the day of eclosion (0 d old)

but no mating occurs this day. Mating started to occur in 1 d old moths and oviposition started in 2 d old
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moths. The reproductive activities were maintained at a high level from 2 d old to 6 d old and then
declined afterwards. The rhythms of male courtship and female calling showed a high synchronization

and the peak of mating usually occured after the peak of calling and courtship. Compared with PM
treatment female from CM treatment exhibited higher courtship frequency and duration and higher
mating rate and frequency. After a female encountered a new mate or mated with a new mate she might
delay egg laying or slowdown the rate of laying eggs. From the perspective of sexual selection these
behavioral strategies would help females obtain material or genetic benefits which warranted further
study. There was no significant correlation between mating times and female lifespan or between calling
duration and female lifespan but there was a significantly negative correlation between egg laying rate in
the early stage and female lifespan that was females with higher early egg production had shorter
lifespan and wice versa which was consistent with the gene antagonism hypothesis between early
reproduction and later survival.
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Fig. 1 Real — time percentage of female calling male courtship and mating of Sopdopiera frugiperda

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 2 Cumulative percentage of female calling male courtship and mating of Sopdoptera frugiperda

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig. 3 Calling duration number of courtships mating duration and lifespan of Spodoptera frugiperda
a b ;c od ;e o f
;g 4 o h o Note: a Daily calling duration; b Lifetime calling

duration; ¢ Daily courtship numbers; d Lifetime courtship numbers; e Daily mating duration; { Lifetime mating

duration; g Mating duration of the first four matings; h Male and female lifespan.
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Fig. 4 Mating egg laying and larvae of Spodoptera frugiperda
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5
Fig. 5 Mating frequency and daily rhythm of Spodoptera frugiperda
a b e
;od ;e ;o f S
v h o Note: a Percentage of daily mating females of different mating number from PM;

b Percentage of daily mating females of different mating number from CM; ¢ Daily mating numbers; d Accumulated daily
mating numbers; e Daily percentage of mated females, f Accumulated daily percentage of mated females; g Percentage of

females mated different times in the lifetime; h Average mating times.
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