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Abstract. Hygienic behavior of Honey bees, Apis mellifera, was evaluated by uncapping and removing ability of dead
broods from the nest. Hygienic behavior is originated from quantitative traits, which are expected to express key roles
in colony defense against mite parasites and bacterial and fungal diseases. It is regarded as one of important
characteristics of honey bee's resistance to parasites and pathogens. In this study, five inbreed and two hybrid lines of
A. mellifera, the former five inbreed lines, which have been reared for over eight years at the National Academy of
Agricultural Science in Korea, and the latter two hybrid lines, which have been bred by crossing between the inbreed
lines, were investigated on their hygienic behavior by a pin-killed brood assay at 12hrs and 24hrs after treatment. The
results indicated that after 12hrs one inbred line was proved to be hygienic (removal rate of dead brood >90%), three
inbred and two hybrid lines showed intermediate behavior, and one inbred line belonged to non-hygienic (removal rate
of dead brood <70%). However, after 24hrs, only one line was considered to be intermediate as removal rate was
below 90%, thus all except this line had shown hygienic behavior.
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Table 1. Five inbred and two hybrid lines of Apis mellifera (A, C, D, E,
F, 2CXJD and F XJ4'D) maintained at National Academy of
Agricultural Science (NAAS), Korea.

Lines Subspecies Color Traits
A A m. ligustica dark-brown Gentleness
C A m. ligustica light-brown High fertility
D A m. caucasica dark-brown High foraging
E A m. carnica  dusky brown-gray  Gentleness
F A. m. ligustica brown High fertility
QCXJZD  Crossing QCXJ3D,
QFXJID  Crossing QFXJD

x Drone x Drone

Queen

Fig. 1. Two hybrid lines of Apis mellifera (?CX3D, QFXJID)
maintained at National Institute of Agricultural Sciences (NIAS),
Korea.
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Hygienic

Fig. 2. Cell photos of honey bee larvae and pupae capped, uncapped
and removed between the hygienic and non-hygienic lines using
pin killed brood assay within Oh, 12h and 24h.
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FABAIZE ool ] -2 2 552 A A T =2 e
stk A 32 R 7sAd o] Qlct Palacio 5(2010)3} Spivak
2} Downey(1998)-2 Pin killed broody assay 7} Freeze killed
brood assay R} A1}7| w2 A YeERdTial B 11511 Qo]
= A1F 3} 0] 4 9] Freeze killed brood assay 2] 2fo| & A3}

Journal of Bio-Environment Control, Vol. 30, No. 3, 2021



WA

=9 AS A

o

93t Baie 54

oft

7t

A

Table 2. Hygienic evaluation of the honeybee colonies showed percentage of capping, removing or uncapping at 12h and 24h after applying

Freeze-killed brood method (N = 30).

12h (%) 24h (%)
Inbred line Hygienic status
capped removal uncapped capped removal uncapped

A Intermediate 267 +219ab 344 +107a 389+269a 189 +£222ab 744 +246a 67+33a
C Hygienic 256 +£204 ab 289+ 139a 467 +33.8a 22 +38 ab 789 +84a 178+ 117 a
D Hygienic 0.0+ 0.0b 36.7+524a 633+524a 0.0+ 00b 71.1 £50.0 a 289 + 500 a
QCX3D Hygienic 133+231ab 656+540a 21.1+310a 44+ 77ab 744 +443a 211 +£366a
QFXJ3D Hygienic 144 £192 ab 567 + 481 a 289 +30.1a 100 £ 173 ab 756 + 423 a 144 +250a
E Hygienic 3830+ 150ab 144 +£117a 467 +153a 78 +84ab 611 +27.1a 31.1+204a
F Hygienic 1.1 £192ab 156+ 150a 733 +88a 44 +£77ab 600+404a 356+327a
Control - 555+51a 378 £ 38 a 67+33 a 333 +£100a 556+84a 11.1 £ 84 a

"Different subscripts within a column differ significantly (p < 0.05) using Tukey HSD multiple range test.
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Fig. 3. Hygienic behavior is analyzed with percentage based on the
number of dead Broods removed and uncapped in 12 and 24 hours
separately, in seven colonies, A, C, D, E, F, QCXJD, QF X3D
and control. (Tukey HSD multiple range test). *Different letters
above error bars differ significantly (p < 0.05)

a

Control

Brood remove rate (%)

QCX3D

Honey bee line

Fig. 4. The removing rates of honey broods infected by varroa mite on
hybrid line (? CXJ3D) and control. *Different letters above error
bars differ significantly (p <0.05) by t-Test (ts = 0.661)
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