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m The nest of the Vespa velutina nigrithorax rapidly grow from spring to autumn and decline in late
autumn following the production of the reproductive generation. The timing and the process of
the reproductive generation by new queens and drones and its nest temperature regulation are
poorly studied. We collected the nests of V. velutina and housed under the rain-shed facility in
early autumn and observed the production of reproductive generation and nest temperature.
The internal temperature of the nest remained relatively constant around 25°C and then drop-
ped to the ambient temperature after the production of the reproductive generation. The peak
emergence of the reproductive generation was observed in mid-October. Flight activity of the
reproductive generation began at 10:00 and showed highest at 13:00 under the clean sky. The
flight activity showed positive correlations with light intensity and temperature. Understanding
the reproductive period could help managing the overwintering next generation of this

important, invaded honeybee predator.
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Table 1. Nest ID and collection site location of Vespa velutina and their use in this study

Nest ID Location Use in this study
DW1 36°43'50"N, 127°01"20"E Daily rhythm of worker
DWwW2 36°43'42"N, 127°01'14"E Daily rhythm of worker
NT 1 36°37'17"N, 128°49'52"E Nest temperature
NT2 36°40'55"N, 128°39'55"E Nest temperature
ER 1 36°37'05"N, 128°49'39"E Emerging reproductive generation
ER 2 36°36'51"N, 128°49'15"E Emerging reproductive generation
ER 3 36°37'06"N, 128°49'39"E Emerging reproductive generation
DR 1 36°36'28"N, 128°48"20"E Daily rhythm of reproductive generation
DR 2 36°36'45"N, 128°48'59"E Daily rhythm of reproductive generation
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Fig. 1. Activity of workers of V. velutina from two nests observed from September 22™ to October 16", 2021. The number of workers entering
and exiting the nest was recorded during each observation session, which lasted for 5 minutes. Error bars represent the standard error.
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Fig. 2. Number of individual workers of V. velutina entering (in) or leaving (out) the nests (DW1 and DW2) during the daytime during Sep-
tember 22" to October 16", 2021. The average number of worker entries and exits observed, with each observation conducted for 5 min-

utes. Error bars represent the standard error.
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Table 2. Numbers of individual of each caste; queen, drone and
worker emerged from each nest during September 25™ to Novem-
ber 4™, 2022. Queens were designated as the individual weighing
over 570 mg based on Fig. 4

Queen (n) Drone (n) Worker (n)
ER 1 121 638 235
ER 2 183 555 197
ER 3 4 276 262
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Fig. 5. Seasonal occurrence of V. velutina in autumn (September
25™ to November 4", 2022) (n=3). Nests were managed under
laboratory condition at 25°C. Error bars represent standard error.
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Table 3. Correlation coefficients (r) between activity levels of the reproductive generation and environmental variables with Spearman’s

rank correlation analysis

r range Interaction strength Correlation coefficient (r)

00<0.2 Very weak

0204 Weak

04<0.6 Moderate
Worker in - Light intensity (0.78)
Worker out - Temperature (0.7)

0.6<0.8 Strong Queen activity - Wind speed (0.65)
Queen activity - Temperature (0.77)
Drone activity - Temperature (0.64)
Drone activity - Light intensity (0.88)

08<1.0 Very strong Queen activity - Light intensity (0.89)

Worker out - Light intensity (0.84)
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