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m Mated queens of Vespa hornets overwinter and subsequently emerge in the spring. Accurately
predicting this emergence timing is critical not only for effective management but also for
enhancing our understanding of their ecological patterns. Such timing is crucial to align control
measures with the most vulnerable phase for the pest. Since its introduction in 2003, the Vespa
velutina nigrithorax has become a significant threat to beekeeping. The control measures
applied in spring greatly affect the population levels in the summer and fall seasons. This study
developed a predictive model for the spring emergence of V. velutina nigrithorax using data
collected from April 1 to June 30, over the years 2014 to 2020, across ten different regions. The
model is based on degree days, utilizing a base temperature of 8°C, with thermal requirements
of 350-degree days (DD) starting from a biofix date of January 1st. Thermal requirement
variations were modeled using a two-parameter Weibull function. The model well captures the
observed patterns of V. velutina queen emergence and can be effectively used to schedule the
monitoring and control of these queens in the spring.

LGULIGEY  Vespa velutina nigrithorax, Spring emergence, Phenology, Degree days model, Base tem-

perature
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Table 1. Parameter estimations of base temperature (°C) and thermal requirement (DD) relative to the biofix (starting date for degree-day
accumulation) and subsequent root mean squared error (RMSE) in model selection

RMSE

Biofix Base Thermal Final
temperature (°C) requirement (DD) Training Test selection

01-Jan 8.0 350.0 5.57 4.07 Selected

01-Feb 1.2 801.4 5.39 4.71

01-Mar 0.0 787.1 5.19 4.63

01-Apr 1.0 521.3 5.06 5.21

(Bowers et al., 1997) =5 ©]-8sto] HASATHA ).
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Table 2. Parameter estimation (Mean = SEM) of two-parameter
Weibull function to describe the spring emergence distribution of
Vespa velutina queen in Korea with base temperature of 8°C and
biofix of January 1*

Parameter
Biofix
a §
Jan. 1™ 395978 £5.773%%* 3.788 £0.275%**
R? R?>=0.84,P<0.005

2t} 2L H A 2pgo] ulet M2 o] wetule] 2
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Art. webd o] 2Fe SHLY WQQAEﬁHWV
7] 5= 9% s E R 2 A St (Table 1) 1
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Fig. 1. Cumulative frequency distribution of Vespa velutina queen
in Korea relative to the accumulative degree-day with base tem-
perature of 8°C.
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Fig. 2. Validation of the spring emergence model of Vespa veluti-
na queen with the independent, field collected data from Yang-
san-si (black) and Gijang-gun (white), GN, Korea from Sim et al.
(2014).
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