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Evaluation of Overwintering Efficiency of Honey Bees (Apis mellifera)
Under Temperature Conditions
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and Dongwon Kim*

Department of Agricultural Biology, Honeybee Resource Materials Research Laboratory, National Institute of
Agricultural Sciences, Wanju 55365, Republic of Korea

m Abnormal winter temperatures caused by climate change are one of the main factors in the
overwintering failure of honeybees. To overcome this problem, methods of indoor overwintering
in constant temperature and humidity cold storage have been developed. However, research for
specific indoor overwintering conditions still remained unclear. In this study, we conducted an
experiment to determine the conditions suitable for indoor overwintering of honeybees. Honey
bees (Apis mellifera) were overwintered in cold storage set to maintain either 1°C or 4°C with
50% relative humidity, and as a control, bees that overwintered outdoors were used to compare
the overwintering ability of each conditions. Examination of the daily number of dead bees in
indoor overwintering colonies showed that 4°C resulted in approximately three times as many
dead bees on average as 1°C. The number of dead bees decreased after moving from 4°C to
1°C. When examining the average weight loss of colonies at the end of overwintering, there was
no significant difference between colonies overwintered in outdoor and 1°C cold storage, with
a loss of approximately 1.2~1.3 kg. The 4°C colony had a relatively large decrease of about 1.7
kg. These results suggest that 1°C may be more suitable than 4°C for indoor overwintering.
However, there is still a lack of clear evidence that 1°C is better for indoor overwintering. Further
research is needed to clarify indoor overwintering conditions.

LGOWCES  Honeybee, Overwintering, Indoor, Cold storage, Overwintering efficiency

N B al., 2011). 12jv A7 A AAA 2 BHFHSIH

A} (Colony collapse disorder, CCD).2.2 215+ EH 7|4
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A MAAHOR AMHEE= EF-°]th(Allsopp et al., 2008). &7 QIth(Potts ef al., 2010). DEHAIE BHS =
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et JAE 7HITh (Ruttner, 1988; Jung, 2008; Yoon et slo] dojuth(Highfield et al., 2009; Guzman-Novoa et
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Table 1. Honeybee colonies for overwintering experiment
1°C 4°C Outdoor
Population size Population size Population size
Colony (number of bees in colony) Colony (number of bees in colony) Colony (number of bees in colony)
1 6,900 1 8,740 1 6,900
2 6,900 2 9,200 2 6,900
3 9,200 3 6,900 3 9,200
4 6,900 4 6,900 4 6,900
5 6,900 5 9,200 5 6,900
6 6,900 6 6,900 6 6,900
7 6,900 7 9,200 7 8,050
8 6,900 8 9,200 8 9,200
9 9,200 9 6,900 9 6,900
10 6,900 10 6,900 10 6,900
11 6,900 11 9,200 11 6,900
12 6,900 12 9,200 12 6,900
13 6,900
14 6,900
Average number of
7,228+835.2 8,203+1,157.6 7,379+911.9

bees (mean+ SD)

L (Choi er al., 2001; Kim et al., 2021), @A7HA = A- 24
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A Zh 2227 vl Wolxl 5SS skl Ay

4F 3 49 AS5E AT 95713 F B 1
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Ax BFO 1°Cc9} 4°C, AE T (Relative
humidity, RH) 50%E FAIotes AAeH 4227410
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1 A 29l [°ecHt A O 7 0.5°C
=2 22 FAEeH, 7|5 1 2k 22°CE
SHRIEGIE. 4°C A2 A% B 4.87+£0.58°CE °F
5ecoll 7he 2E7F A EGleH 7EH A REe
5.5°C2 SRIFILE. o] ¢F 4~6°C HLE FAT oA
o] A+ Autet FAFE Z 70|tk (Stalidzans et al., 2017;
Hopkins ef al., 2021; Punko et al., 2021). A% 22} A
Al 4 ko] 2ol 2] Al2Hof ofgh - 9|7 F7]
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(ANOA, P<0.001). B S5E0] H-$ 73.66+8.38%= &

24

Table 2. Average temperatures and RH in different wintering con-
ditions (°C, %, mean = SD)

Average

Conditions RH
temperature
1°C 1.56+0.63¢c 50.28 £2.63b
Indoor
4°C 4.87+0.58a 484+2.15¢
Outdoor 1.89+2.72b 73.66*+8.38a

*Different letters indicate significance. Kruskal-Wallis following Dunn’s
Test, a/2=0.025, P<0.025.
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Fig. 1. Daily count of dead bees in 1°C and 4°C warehouses during overwintering periods. Colonies overwintering at 4°C were moved to a

1°C warehouse after December 27, 2024.
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4°C warehouses during overwintering. (B) Estimate the average daily loss (mean + SD) of honeybees per colony. Mann-Whitney U Test,
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lowing Dunn’s Test. P<0.05.
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