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Prevalence of honeybee (Apis mellifera) disease in Daejeon

Young-ju Kim*, Jong-ho Kim, Yoon-hee Oh, Sang-joon Lee, Sun-kyong Song,
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This study was conducted to investigate the prevalence of honey bee (Apis mellifera) disease in
Daejeon. From May to September in 2014, 63 samples were collected from 63 apiculture farms in the
regions and reverse transcriptase-polymerase chain reaction (RT-PCR) and polymerase chain reaction
(PCR) was conducted. A total of 11 infectious pathogens, including 6 virus, 2 bacteria, 2 fungi, and
1 parasite, were investigated in honeybee colonies suffering from symptom of sudden collapse, depopu-
lation or paralysis. The infectious pathogens and infection rates among 63 honeybee colonies detected

were as follows:

sacbrood virus (12.7%), chronic bee paralysis virus (1.6%),

stonebrood (11.1%),

American foulbrood (19.0%), European foulbrood (6.3%), respectively. The result indicate that foul-
brood was most prevalent disease in apiculture farms in Daejeon area.
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Olofsson} Vasquez, 2008).
ol 22 BAA He vlolelad Aol 9
AA == FFEoHta HHlo] 2 2(SBY, sacbrood vi-
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oj b S A Hlo] 2] ~(BQCV, black queen cell virus),
B4 Edupd|Zulo] 2 2 (ABPV, acute bee paralysis vi-
rus), WHAJEHuje]ZHlo] 2] 2(CBPV, chronic bee pa-

ralysis virus), Z|A]u]o]Hulo]# A (kashmir bee virus)
o] glon], A4 AWemE ul-a A (AR,
american foulbrood), 53 & 5-*] ®(EFB, european foul-
brood), Y54 A=< ltZ-]]U]-tﬂ(Nosema) At A
ol W& (Chalkbrood), 4] 31¥(Stonebrood) 50| X
1E]0] 9lth(Allend} Ball, 1996).

At 2006 ~2007d wl=of A AEE9] 30% ool
gio}x]l: B8 3] & AR(colony collapse disorder, CCD)
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Table 1. Primer sets for RT-PCR and PCR
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MEE
AHE ANEe F7PER RSk At PBSE AL
8ot FASH {FAE WEIL, L AFSH 300 pLojlA
Viral Gene-spin' " viral DNA/RNA Extraction kit (iNtRON,
Korea)& 01518}04 AZPALS] Ao wEl RNA 9
DNAE #e]5tgich. £2|% RNA 3l DNAE= —20°C
of| A] %%EJ&'GP%‘;E}.

M Z2to|H HIZ

Z¥ 2y olx|el SBV, SBV-R2, CSB, DWV,
BQCV, KBV, ABPV, CBPV, AFB, EFB, Nosema,
Stonebrood, Chalkbroodo]l tsto] z}zko] YA Eo|
zoto|E A2} GltH(Table 1).

Target disease™ Primer sequencing (5'—3") Size (bp) Tm (°C) Reference

SBV SBV F: ACCAACCGATTCCTCAGTAG 487 55 Yoo et al., 2007

R: CCTTGGAACTCTGCTGTCTA
SBV-R2 F: ACCAACCGATTCCTCAGTAG 258 52 Grabensteiner et al., 2001
R: TCTTCGTCCACTCTCATCAC
CSB F: GGATCAAAGGAAATTACCAG 426 55 Liuetal., 2010

R: CCACTAGGTGATCCACACT

DWV F: TCATCTTCAACTCGGCTTTCTACG 479 55 Lee et al., 2005
R: CGAATCATTTCACGGGACG

BQCV F: TGGTCAGCTCCCACTACCTTAAAC 701 55 Benjeddou et al., 2001
R: GCAACAAGAAGAAACGTAAACCAC

KBV F: GATGAACGTCGACCATTGA 415 50 Stoltz et al., 1995
R: TGTGGGTGGCTATGAGTCA

ABPV F: TTATGTGTCCAGAGACTGTATCCA 901 55 Benjeddou et al., 2001
R: GCTCCTATTGCTCGGTTTTTCGGT

CBPV F: AGTTGTCATGGTTACAGGATACGAG 455 55 Ribiere et al., 2002
R: TCTAATCTAGCACGAAAGCCGAG

AFB F: GTG TTTCCTTCGGGAGACG 233 55 Lee et al., 2004
R: CTCTAGGTCGGCTACGCATC

EFB F: AAGAGTAACTGTTTTCCTCG 564 45 Ha et al., 2005
R: AAACCTTATCTCTAAGGCGT

Nosema F: CTGCCTGACGTAGACGCTAT 592 50 Yoo et al., 2007
R: CTTCGATCCTCTACTTACG

Stonebrood F: ATCGGGCGGTGTTTCTATG 312 55 Lee et al., 2004
R: ACCGGGCTATTTAAGGGCCG

Chalkbrood F: GGCTGTAGGGGGGAACCAGGA 994 55 Lee et al., 2005

R: CGGGTGGTCGTTTCCAGCCTC

*SBV: sacbrood virus, CSBV: chinese sac brood virus, DWV: deformed wing virus, BQCV: black queen cell virus, KBV: kashmir bee virus,
ABPV: acute bee paralysis virus, CBPV: chronic bee paralysis virus, AFB: American foulbrood, EFB: European foulbrood.
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RT-PCR 3 PCR

FEZ ol B’ (SBV)S] 79~ Structural protein -
2.9] SBV primer2} SBV-R2 primer, Non-structural pro-
tein F-59] CSBV primer Al 7}A] primerES AME-3}
o, SBV-R2 primer®] 79 H|50] ¥h-3- 7Hs/do]
Ne B =R second PCROJA GFAdo] 2hQle Z-¢-1t
ZorA o 2 A3} th PCR machine-2 Veriti 96-well
Thermal Cycler (Applied biosystem, USA)E AME-5}%
oh 2 AW PAA So] Zafolng ol 8T #3
2} 2X Taq PCR Smart mix 1 (Solgent, Korea)
= Abgstol AlZAke]l AZel ufeb 2X Tag PCR
Smart mix 25 pL, Z2}o]H(10 pmol/ul) ZF 2 uLA,
Template DNA 5 uLE Z3}s}3 DWE 16 L A7}s}
o Fwo] 50 L7t H=5 s

Hlo]g] A2 o] 3t RT-PCR condition2 incuba-
tion 50°C, 30 min, cDNA synthesis 95°C, 15 min©.& 1
cycle 213§ & denaturation 94°C, 30 s, annealing 52~
55°C (Table 1), 30 s, extention 72°C, 60 s, 40 cycle, fi-
nal extention 72°C, 10 min, 1 cycle ZAL &2 A5}
o, t& 571 AHof tjgt PCR condition2 pre-
denaturation 94°C, 5 min, 1 cycle, denaturation 94°C,
30 s, annealing 45~55°C (Table 1), 30 s, extention
72°C, 60 s, 40 cycle, final extention 72°C, 10 min, 1
cycle®] Ao R AT

=IO
5

e ER1sh7] §1ste] PCR &9 8 L&
20,000x RedSafe (iNtRON, Korea)S Z 7}t 2% agar-
ose gelo A 50 V, 3027 A7 9 5S 3 & Redsafe
€ Bio imaging system& A}g3lo] Eo| §H}
A BRIk S35 DNA AH=9] 27|15 &<l
3}7] ¢5to] 100 bp DNA ladder (iNtRON, Korea)E
Agate] ZEAES] H7)% Shelekgtt

L,

ol A 6357kl A AHFHTE S D FZoll gt
12713] Aol 3t BAB-L TSt 2Tk AFB 19.0%
SBV 12.7%, SB 11.1%, EFB 6.3%, CBPV 1.6% <%
2 YUelhgroew, DWV, BQCV, KBV, ABPV, Nosema,
CBS #ZE] ShofrTable 2). ARH Abofn
Hof AFB 25.7%, SBV 11.4%, SB 11.4%, EFB 2.9%
%0 2 e 7129 SBV 14.3%, AFB 10.7%, SB
10.7%, EFB 10.7%, CBPV 3.6% 4© = LU}E}ytT).

THE ATEY T 1357 S 657h ATt 6
E7h T8 2957 Y 957tE F 6357
Fo R HARE AT AEER AHEY Fof 5
T 16.7%, 2 50.0%, AT 50.0%, 94T 25.0%, O

gt 60.0%2] A HEFES EIon 7ol s

Table 2. Infectious pathogens molecularly detected from honeybee colonies reared in Dagjeon province according to seasons in 2014

No. of positive (%)

Season No.
tested SBV DWV BQCV KBV ABPV CBPV AFB EFB Nosema SB CB
Sprin 35 4(114) - - - - 9(25.7) 1(2.9) - 4(11.4) -
pring
Autumn 28 4(143) - - - 13.6)  3(107) 3(107) - 3(10.7) ;
Total 63 8(127) - ; - 1(1.6) 12(19.0) 4(6.3) - 7(11.1) ;

*SBV: sacbrood virus, DWV: deformed wing virus, BQCV: black queen cell virus, KBV: kashmir bee virus, ABPV: acute bee paralysis virus,
CBPV: chronic bee paralysis virus, AFB: American foulbrood, EFB: European foulbrood, SB: stonebrood, CB: chalkbrood

Table 3. Region of 63 examined honeybee colonies in Dagjeon province

Region
No. of infected honeybee colonies (%)

Dong gu Jung gu Seo gu Yuseong gu Daeduk gu

No. tested 13 6 6 6 29
Season Spring 1(16.7) 2 (50.0) 2(50.0) 4(25.0) 3(60.0)
Autumn 3(42.9) - 1 (50.0) 5(38.5) 1 (25.0)
Total 4(30.8) 2(33.3) 3 (50.0) 9(31.0) 22 (44.4)
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Table 4, Degree of single and mixed infectious in 63 honeybee colonies reared in Daejeon Province

Complexity of infection

None

Single Double Triple Quadruple

No. of infected honeybee colonies (%) 41 (65.1)

12 (19.0) 6(9.5) 2(32) 2(3.2)

42.9%, FT- 0%, AT 50.0%, AT 38.5%, el
25.0%% FRI=EQey. EHAY HEES A A9
T+ 8 B £ 22 UERTHTable 3).
o WUA BEAY Fee 9EEE 127 54
(19.0%), ols9 670 5789.5%), A9 27 &
43.2%), A 278 53(3.2%) 2 YETE F
63574 & 107] &7(15.9%)0ll A 27FA] o]/l ¥
Aol SEAAEE ALS R YETHTable 4).
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TAEL 20099 A2 O R 5.6%0]90H
20139 AE 5HA Y92 0%0]9=H(Ouh 5, 2013;
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