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Analysis of Termination Timing of Over-wintering in Honey Bee
(Apis mellifera) using Digital Sensors
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Man-Young Lee and Eun-Jin Kang*
Department of Agricultural Biology, National Institute of Agricultural Sciences, RDA, Wan-ju 55365, Republic Korea

M This study was carried out to establish basic data for smart beekeeping. It was set a
temperature sensor inside the hive to monitor the over-wintering period and termination on
bees. There were confirmed that, despite the change in external temperature, the temperature
was maintained above 31°C in the center of the hive. As a result of monitoring the temperature
sensor at the center of the hive, it was confirmed that the temperature inside the hive started
to change from the end of October, and dropped to 6°C around next February 3. As of February
9, it was confirmed that the temperature was maintained up to 30°C. Despite the sharp drop in
the outside temperature between February 15 and 18, the temperature inside the peak dropped
to 26°C, but it did not return to the temperature it was before February 8. This means that the
activity of bees was reconfirmed, and it was judged that the overwintering was over.
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et al., 2001). 95 27} 18°C7F HH 277t FAHH,
F2EH (Apis mellifera)> 'B="5 (Antarctica)= A 14°C7} E|H S o2 oS gdaoiA 1 227 Y

Qet A AMAof| E3ESH= FO 2 (Mortensen et al., 2013), das B9 37]= ZrobHth(Yi and Jung, 2010) 5
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Mo obishl FES T B0 B9 AEGES  BUE o] 27 HrkLee, 2008). ol TS Fol7]
-3 LZo]h(Winston, 1991; Mehmet er al., 2015). 9l T Fertee B JUNet Bld, 9 52 ol

=
Y B YR 2k fA= EHA w¢ T8t Slo] Y5 IS 51 QUTh(Lee et al., 2001). A24 B
S = 4 Urk(Kleinhenz et al., 2003). 5 717F o] Yol T= HH Attt Kobg flof St W] &
T B2 S5 FAcHL, AHE HolE o 25 L= 30~35°CE A5 =Tk (Yi and Jung, 2010).
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Fig. 1. Temperature sensor installed in the empty comb.
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Fig. 3. Comparison of changes in internal temperature by sensor location (A: Center comb, B: Edge comb) according to external tempera-
ture. The graphs comparing the highest (Maximum), median (Median), and lowest (Minimum) external temperature during the investigation
period, with the smallest temperature difference at sensor No. 5 of center comb) (ANOVA, ns: non significant, *: p<0.05, **: p<0.01, ***:

p<0.001).
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Fig. 4. The result of monitoring the temperature difference between the inside and outside of the hive (monitoring was measured at 14:00
every day from Aug. 11,2020 to Apr. 14,2021. Sensor No. 5 inside the hive was measured).
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