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Impacts of Varroa destructor and honeybee viruses on the overwintering of

Apis mellifera ligustica colonies

DENG Jie WANG Shuai CHEN Gong-Wen HU Fudiang ZHENG Huo-Qing" ( College of Animal
Sciences Zhejiang University Hangzhou 310058 China)

Abstract: The overwintering period is the most important stage of colony loss. To explore the factors
associated with the health of honey bee colonies during overwintering we investigated the viral infections
and Varroa destructor infestations before breeding overwintering bees overwintering performance and viral
infections when overwintering of 45 Apis mellifera ligustica colonies in an apiary. The results showed that
the infestation rate of V. destructor was moderately linearly correlated with genome copy number of
Deformed wing virus ( DWV) and Israeli acute paralysis virus ( IAPV) before breeding overwintering bees
(powy =0.003  ppy =0.001) . When below 9%  the infestation rate of V. destructor correlated with the
infection level of DWV with a higher correlation coefficient; when above 9% the correlation coefficient of
the infestation rate of V. destructor and the infection level of TAPV was higher. The infestation rate of V.
destructor and the genome copy number of IAPV in the colonies died during overwintering period were
significantly higher than that in surviving colonies before breeding overwintering bees. These results
suggested V. destructor and IAPV were the primary factors that affected the winter losses of A. m. ligustica

colonies. Considering the positive correlation between the infestation rate of V. destructor and the infection
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level of IAPV it was suggested that controlling the infestation rate of V. destructor at a low level ( below

9%) before breeding overwintering bees was critical to reduce the loss of bee colonies during

overwintering.

Key words: Apis mellifera ligustica; Varroa destructor; honeybee viruses; winter losses
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N 400 x 10 x (1000 L) CBPV. DWV. IAPV SBV 6 o
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° 0.5 uL ( 1) TB
L.3 Green Premix Ex Taq IT ( Tli RNaseH Plus) 5 uL
3 uL RNase free water H,0 c¢DNA
° o PCR : 95C
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Table 1 Primer sets used for quantitative detection of ABPV. BQCV. CBPV. DWV. IAPV and SBV
Primers Target virus Sequence (5° -3)
qABPV-F GAAACGGCTACCACATCTAAGGA Sachman-Ruiz et al. 2015
qABPVR Acute bee paralysis virus TGACATAGGGAGGTAGTGACAAGAAA
qBQCVF GGAGTCGCAGAGTTCCAAAT
qBOCVR  Black queen cell virus GTGGGAGGTGAAGTGGCTAT
qCBPV-F GGCACCTCAAGATCGTCCAAGTTAC
qCBPVR Chronic bee paralysts virus ACGGAGATGGTGACCTGGTATGG
qDWVF CGTGGTGTAGTAAGCGTCGT
gDWV-R Deformed wing virus TCATCCGTAGAAAGCCGAGT
qlAPV-F TCGCTGAAGGCATGTATTTC
qlAPVR Israeli acute paralysts virus ATTACCACTGCTCCGACACA
qSBV-F AACGTCCACTACACCGAAATGTC 2014

qSBVR

Sacbrood virus

ACACTGCGCGTCTAACATTCC
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()
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