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Occurrence and distribution of seven bee viruses in Apis mellifera
and Apis cerana in Anhui Province, China
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Abstract [Objectives] To conduct the first detailed survey of seven bee viruses; deformed wing virus (DWYV), sacbrood
virus (SBV), chronic bee paralysis virus (CBPV), acute bee paralysis virus (ABPV), black queen cell virus (BQCV), Kashmir
bee virus (KBV), and Israeli acute paralysis virus (IAPV), in Apis mellifera and A. cerana in Anhui. We hope this work will
help bee researchers and related institutions monitor honey bee health in Anhui, and warn them of the potential threat from bee
viruses to the sustainable development of apiculture in that province. [Methods] We used reverse transcriptase PCR and
sequence analysis to survey the above seven honey bee viruses in most of Anhui. Samples of worker bees were collected from
apiaries in 21 towns, including 28 samples of 4. mellifera and 10 of A. cerana. [Results] Virus frequencies in 4. mellifera
samples were as follows; 64% of apiaries were infected with DWYV, 43% with IAPV, 32% with CBPV, 14% with ABPV, 11%
with BQCV, and none with SBV or KBV. Only four viruses were detected in 4. cerana samples; DWV (80% of apiaries),
IAPV (40%), CBPV (30%), and ABPV (10%). Simultaneous multiple viral infections were common in both species.
[Conclusion] The DWV, IAPV, CBPV, ABPV and BQCYV viruses are now widespread in apiaries in Anhui.

Key words Apis mellifera, Apis cerana, honey bee virus, RT-PCR

* Supported projects (CARS-45-KXJ9) (31272511, 31302039)
(1408085QC66) 2013SQRLO18ZD

ok First author E-mail shull900627@gmail.com

HkE Corresponding author E-mail yulinsheng@ahau.edu.cn

Received 2014-10-24 Accepted 2015-02-06



- 325 -

1/3
Morse 2001 2004

RNA

Rosenkranz et al.
Meixner 2010

2010 van Engelsdorp and

2000

Bakonyi and Farkas 2002
18
Chen and Siede 2007 7

Deformed wing

virus DWV Israeli acute
paralysis virus APV Acute
bee paralysis virus ABPV
Chronic bee paralysis virus CBPV
Black queen cell virus BQCV
Sacbrood virus SBV
Kashmir bee virus KBV
( )
2013
Ai et al. 2012 2014

2014

RT-PCR 21
38

1 mRlEFRE
1.1 RIEHE
1.1.1 #mEKiE 2013 11 12

RNA
30 RNA
50 mL
- 80
1
112 EZEKF RNAiso Plus
75% DEPC
PrimeScript® RT reagent Kit TaKaRa Goldview
1.5% 5 > PrimeScript RT Master

Mix RNase free dH,O 10><PCR Buffer dNTP

TaKaRa

Mixture 6><Loading buffer DL 1000 DNA
Marker Goldview TBE

113 51¥&it 7

Diana 2004 1

1.14 FENFEE Eppendorf
5424R Pipetman
PCR Eppendorf
1.2 A%
1.2.1 5 RNA {2 10
10 mL RNAiso Plus 50 mL
5 min 4 12 000 g
5 min 8 mL
2 mL 5
min
12 000 g 4 15 min



- 326 - Chinese Journal of Applied Entomology

52

1 B XRESSHE

Fig.1 Twenty-one sampling sites in Anhui Province
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Table 2 Survey results for RT-PCR analysis on DWYV, SBV, CBPV, ABPV, BQCYV, KBV and IAPYV in Apis mellifera
and Apis cerana in Anhui Province

a

S li e @ DWV SBV CBPV ABPV BQCV KBV IAPV
ampling site

Apis mellifera
CZ-1
ZY-1
FC-1
FC-2
PJ-1
PJ-2
FT-1
TC-1
TC-2
SS-1
SS-2
MG-1
MG-2
NQ-1
NQ-2
TH-1
TH-2
LQ-1
LQ-2
SX-1 + -
SX-2
HZ-1
HS-1
WH-1
YQ-1
IJX-1
J-1
CH-1 - - - - - - -
(%)° 18 0 9 4 3 0 12
Number of positive(%) ¢ (64) 0) (32) (14) (1) 0) (43)
Apis cerana
WH-1
ZY-1
HSQ-1
HSQ-2
HZ-1
CZ-1
NG-1
NG-2
J-1 - - - - - - -
JX-1 + — + — _ _ +
(%)° 8 0 3 1 0 0 4

Number of positive (%)° (80) (0) (30) (10) (0) (0) (40)

. CZ, 7Y, FC, TC, SS, MG, NQ, TH, PJ,

FT, LQ, SX, HSQ, HZ, HS, WH, YQ, i X,
1, NG, CH,
- BIEs +, B
Abbreviations of sample areas: CZ, Chizhou; ZY, Zongyang; FC, Fanchang; TC, Tongcheng; SS, Susong; MG, Mingguang;
NQ, Nangiaoqu; TH, Taihe; PJ, Panjiqu; FT, Fengtai; LQ, Linquan; SX, Suixi; HSQ, Huangshanqu; HZ, Huizhouqu; HS,
Hanshan; WH, Wuhu county; YQ, Yongqiao; JX, Jixi; J, Jingxian; NG, Ningguo; CH, Chaohu. The same below.
—, Negative; +, Positive. The prevalence is identified by the percent of the positive apiaries.
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Table 3 Frequency of simultaneous virus infections in Anhui bee samples

Type of infection Detected viruses

Origins

= (N=21)
= Percentage of colonies with infection(s) (N=21)

) ) . DWV
Single-infection
DWV+CBPV
2 DWV+BQCV
Dual-infection DWV+IAPV
CBPV+IAPV
DWV+BQCV+IAPV
3 o . DWV+ABPV+IAPV
Triple-infection
DWV+CBPV+IAPV
4 DWV+ABPV+BQCV+IAPV
Tetra-infection DWV+CBPV+ABPV+IAPV

WH; FC; TC; GC

PJ; ZY; HZ
MG
LQ; NG
J
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YQ
JX; SX

SS
HSQ; NQ; TH

19%

14%
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10%
5%

1 34%
Total: 34%
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:20%
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Total: 19%
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