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M Winter is the most risky period for honey bee colonies especially in temperate climate region
with severely harsh cold temperature. Compared to summer generation, winter generation
honey bees live longer ap. 5 months and regulate the colony temperature in the range of 7 and
25°C with expense of food store during summer. The paper reviewed some experimental works
on the timing of winter bee production, physiological characteristics of winter bees relative to
summer bee, size and quality of winter bee social structure for the successful overwintering.
Also, the importance of integrated management of ectoparasitic mites, Varroa destructor and
Tropilaelaps mercedesae was further discussed. Some future research questions relative to the
severe weather phenomena were suggested.

(GG Weather, Winter bee, Overwintering, Temperature regulation, IPPM
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https://www khan.co kr/environment/environment-general/

article/202203310600031). ZH o] A5 HAL & AFo

AFE olml 19 of MR EEt 71Ut IAE 3§
/gotm] Edolu FEAHES o835 It (Ruttner, 1988;
Roffet-Salque et al., 2015; Jung, 2022). 922t A
H (Apis cerana)S I3 Z7]0] AT oA F=S A
A B0t 7150] Atk (Jung, 2014). FEEH (Apis
mellifera)> 1900 Z5tol] =L A WAL A To] <]
A FHzx2 EJEAtH= 7t 9tk Jung and Cho,
2015). T BHL2 7| W3} AW 59 oHH AE
gl A= Qe FoiE ¥l 9LO ™ (Choi ef al., 2010; Jung
and Lee, 2018), 53] 2021~22d AL A=2Q €5 &
d wAR 2 AFo] B EIH(FFAIE, 2022.03.31.
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2 QIgH A= A AlAA o 2 HWAgskal Itk (Potts er al.,
2010; Williams e al., 2010; Steinhauer et al., 2018). =8
2 A3 FEolHA Z70A (superorganism) HES ©]
ol Attt 57|17t JA| & 7 & dids
o] A WollA E55+ (winter cluster)E F/Jste] T
SHAl Ae& It Aol AEst] flslide 289 &
A9 A, AT, EE5d Fol Sasthal deA
AUTH(Doke et al., 2015).
EHAY Fole 407 ¥4F AuvEe] =2 A
9 =

o] oid & Ak, 27 AZF SRt F2 ol A2t
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S oo AN E Lol FEotrtal & 4 3l
o}, ey e2uete] B9, thE vetel Hls o5 A
=9 2Lt 9 o = UEhdth mebA Tes] 32
AL ofle} v o5k & Ao} ghrh. T3t g2
2= 719 Ret £t 7P whE A e 7] S st gt
2:3bof| £31= 2] 0] 7]9] (Choi ez al., 2018), BH 2] 87
Hede o o fFxog grdr) giA& St
Fas7tolAE 5 FAIE 2~5 482 At D%
BAI7E S8R 11 SAIE Aot AeE o] 74l
o F8% 4 Qlth ASE2 dsolr] Sl HE W A=
glojd YT ou|gict, E5] Y55 FA A7l
At o 5] Hdu= wi$ Fastota g A 3l
tH(Doke et al., 2015). | =Hlel A Al W &1} D
Aol e AFE AWE T QT (Kim et al., 2021; Park
etal.,2021).

SH 44 A7

BHe e e H o g 4ol 15~459 A Fe
o] Y gol 570 ol EE ALHERE Uirol &
4= Qlth(Doke et al., 2015, Fig. 1). =H0] 42 o=
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ool 1, BE o]}t i S 2R AU 22
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Fig. 1. Hypothetical distribution of cohort mean longevity of hon-
ey bee workers in temperate region such as in Korea. Here, cohort
means the group of individual born in the same date.

ASF
\_

o] goks 21 slaFo] EaAAsHA 7Hasiths B 1} 9t
(Huang and Robinson, 1995). 18} $&H 02 & o] A|
Lot A7 A=A gt 25 F dof| ThE A=
o] it o] tfjgt A E7F " Q35 Mattila and Otis
(2006)+= 7H=d Tl F5-90] o] AL At
¢ a9
Q5] A A
oF. oA 7%—%
72| &4
71535t 1
et al.,2015). ©]
= e A2E
Zoloh. Ed82

A

O

3110
o H1+

ZHAI5H= Al T (Doke
A= 9 o7t ¢l
29] Hghof| go] Hrh=
2 OAAES skt
& Ul f5ol &4 0}11 H| 22 o] WEo}A]
A=A, wepA] F52] HolgtEE 97t 9
o EA ®tt(Jung et al.,2011). I 2 7}-2E 450282
Hu|7} FAJshH a2 w27 Hold

% | 52 shasty] g

b
rEL g o v

Bl

#10
G2

1?5
O{N'

o] A= =

1= O

- oA A o

o] WAt T A
Sopuz, elepaz A2y Aglo] oFolx| 1 Hrhxel
rgol 8757 wol Fo= gt —’F‘?‘S‘ A4S
A ek, w3t Qlegse] watehe ol
oleate)2 o]& HEo] W] 9
AsHA dot. & ALEE ?
A
ok 6]—1] o &
A& Aol Oﬂ—E—*ﬂEH °‘“LJ 8- of 15~45‘?=l, A&

ABow

ol

I

IF Nl

.

http://journal.bee.or.kr/



745 k“EH E

15.0

Tempreature (°C)

-10.0 T T T T T

—— Average Annual temperature(1991-2020)

- Average tem perature (2021-2022)

21 3/1 41 5/1 6/1 71

8/1 9/1 10/1 11/1 12.,!1 1,!1

Datein 2021-2022

Fig. 2. Temperature fluctuation in 2021~2022 in Andong city, GB, Korea relative to the average annual temperature (1991~2020). This
shows variability of higher (red) and lower (blue) compared to the average annual temperatures. Date from KMA (www.weather.go kr).

Al A2 oF 150 oo &2 sHf 2to]7} et
FAHor EHE U Zolvt FolA|7] Al&tel= 94
239 FERE ALL FH 2 4 ok (Fig. 2). A
AATlA 108 FFE Hojd A2 1ol oF 150
Al AgHolat: Z-& YerAL Utk (Mattila er al.,
2001). = 94 THE A4ts] Alztste] 10 S5kl

4o 5 TSR] ZotH A&H BAI7E oF
Szl A2 Lok shAL 12970 ASHE Al T
E7 ot ALdo] AR R qhEo]x]7] <l 9L
AdHE2 il 1€ ZdOﬂ FHE v A "ok &
95 E = B Al JA]
Ak 55o] 277 A&4E B fH &
£o] dfo] A& st et
£ 49 o] ¥t AL gttt ¥ S
717} AW Ko qm B

17] wh2el Wt =
H.2o) f2sitt. E}EW B A717
B LH 255 fAoke o § B kF5o] @750
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H 4% i*ﬂf 15,000~20,0007F2] 2] dHo] 7H Aot
Shrhal B arsEgiT

e
1o ok
e,

S 1o go rd oo
U 2 NE
E z o

o A

N
N

AFd 2 Asd] A2 & o glAT A
2 AF5Ee] I & & dth(Doke et al., 2015). ©|
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Aol A= JH o] vi¢ =11 AL U slelF
Al (hypopharyngeal glands, HPG)2] 37|= Sopbdyt 2
=¥o] 23, EHl= O}m"] ARt WA, AS o
M AT 4te} 7152 ot el BiEzAd
(vitellogenin, Vg)¥t @I 1 A7 Tidl g=fo] o<
Lol thH(Doke er al., 2015). Vgi= A of| A AAFE o]
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3 welA A oA wisk} AT B ue Aoy wel
3 A ANISS ol Hhy, ALWe Aoy v
ofo] 5 o2} ALl ALY W T AE

Folth(Gitschenberger ef al.,
2013; Steinmann ef al., 2015). T2kA A-ZE A= AlA|
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ABUAE A ek F, BYZ f v D2AY (Ve)
ol Bow 49| o] ZojArka & 4 ik A
2we] PYTAY) Hlwd $A et Ae UEAN
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S-S 2 FH 0 2 S=af5j|oF St} (Simpson, 1961; Seeley
and Heinrich, 1981). =% A|H9] AEd 2= 242 ¢
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Table 1. Temperature ranges limiting honey bee activities
Activity Temperature (°C) Reference
Lower active threshold 6~7 Southwick and Heldmaier, 1987,
Eskov and Toboev, 2022
Optimum brood area 35 Winston, 1987; Tautz, 2008; Yi and Jung, 2010
Fanning 35~36 Winston, 1987
Short flight 5~6 Winston, 1987
Lower foraging threshold 11~12 Southwick and Heldmaier, 1987
Flight muscle activation 10 Esch, 1988
Optimum foraging 20~25 Southwick and Mugaas, 1971;
Seely and Visscher, 1985
Upper foraging threshold 35~38 Southwick and Moritz, 1987
Winter clustering 10~14 Southwick and Heldmaier, 1987,
Stabentheiner et al., 2010
Core of winter cluster without brood 20~25 Winston, 1987
Core of winter cluster with brood 35 Stabentheiner et al., 2010
Mantle of winter cluster 6~7 Eskov and Toboev, 2022
Winter oviposition 12 Winston, 1987
Supercooling point ~8 Qin et al., 2019; Muhammad and Jung, 2021

< UEoh JiAES AACl e EN g5 Hod)
o 94 2k ol FAISHHA 11 A_5 HWrh(Doke
et al.,2019). Q5 27} 14°C7}t EH 77t PAE7
AlZFstar 10°C7F HH S0 -2 & Thbe 2] 1 W
Fe =34 2] Zhsaidint 257 W
= 579 A7) ot dEETe -2 ASAl
oWl g JLAEo] 9lon] ME HHE 95 e ¥
5ol 9= A oof 517 "ol 57t 254 744
&= Rteh. mhebA] W 7o] 2kt 2] g2 Hol7} Q.
T8 I8 W= FA 13°C, 57 20~25°C H
ojof B g {4 EFo] 7Hed Aow gt
(Southwick and Mugaas, 1971). ©]& BHE o] oF&
o] AIZEH Sold 2= ofde] 5ol ARt 30~
35°CE fTAISH Hrh. 954 Sold 2=+ H AlY
a7 2= b 59 33.3~36.0°CE FA5HH LY
HSh= 0.6°C 016}3}1 K 151911 (Winston, 1987), €5
BT H2 7°CE FAISH H=H, o= & BEF
7°C ©]35}2] %Eoﬂ/ﬁ =2 Yo] §479] utH|H= A2
4= (Chill coma)°ll WA it 71 JEE FAISHH
AL AgEo] 7FsstAT Aol B Holx A = ARt
T}(Eskov and Toboev, 2022). TS B ol A v A W
e 257t &1 e do AgEE0] A& i
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I
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Sl ARG A TEEs2 ol = Ee WHEA
Ft}(Stabentheiner et al., 2010).

B2 hee 9 hAEe] BAR g haEg
o] 71t 452 B BASHE At elzach @

oA = ¢ o] Al 22 = 259F Pt (Eskova and
Toboev, 2011). EE2 F9J°] diste] S7+FH) BE
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SHOAM BFEER o g0 &
Aot o wet gabiitt, G324 (index of heat
circulation) HA] Y- do] HPZZ O 2 ofEA Se7h=
7he ARSI Ao, WEs} R e o} Habe Wl
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