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Effects of Tropilaelaps mercedesae on the survival and food
consumption of honey bees (Apis mellifera)
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Abstract [Objectives] Tropilaelaps mercedesae is one of the most devastating pests of the Western honey bee (4pis
mellifera) in Asia and causes significant economic losses to the beekeeping industry in China. We evaluated the survival, viral
infection status, and sugar syrup and pollen consumption, of honey bees infested by 7. mercedesae. [Methods] Newly
emerged infected and uninfected workers were collected from brood combs and reared in incubator for 15 d. Worker bee
survival was measured using the Kaplan-Meier method. A surplus of syrup and pollen were fed ad libitum each day, and sugar
syrup and pollen consumption was calculated daily and over the duration of the experiment. Viruses (BQCV, DWV, VDV-1,
ABPYV, CBPYV, IAPV, SBV, CSBV) were detected in day 7 larvae, in newly emerged bees, and in adults that had been reared for
15 d. [Results] 7 mercedesae significantly decreased the survival, and increased the sugar syrup and pollen consumption, of
honey bees. We found DWV in day 7 larvae, and DWV and IAPV in newly emerged bees in both experimental groups. DWV
was not found in parasitized individuals reared for 15 d, however, BQCV, DWV, IAPV and VDV-1 viruses were found in
adults that had been parasitized by 7. mercedesae. [Conclusion] The number of virus species in honey bees parasitized by T.

mercedesae increased over time compared to the control group. Even if 7. mercedesae does not cause morphologic change in
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some honey bees, it may lead to an increase in the number of viruses. The replication of viruses and the resultant increased immune

response of honey bees may increase the energy consumption of the latter, thereby reducing their survival.
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Table 1 The sequences of the eight primer pairs for honeybee virus
5'-3 bp
Primer name Primer sequences Product length (bp) Reference
IAPVF AGACACCAATCACGGACCTCAC 414 Vieira et al. 2015
IAPV R AGATTTGTCTGTCTCCCAGTGCAC
SBVF CGTAATTGCGGAGTGGAAAGATT 342 Sguazza et al. 2013
SBV R AGATTCCTTCGAGGGTACCTCATC
ABPV F GGTGCCCTATTTAGGGTGAGGA 460 Sguazza et al. 2013
ABPV R ACTACAGAAGGCAATGTCCAAGA
DWVF CTTACTCTGCCGTCGCCCA 190 2017
DWVR CCGTTAGGAACTCATTATCGCG
CSBV F CCTGGGAAGTTTGCTAGTATTTACG 161 Maetal. 2013
CSBV R CCTATCACATCCATCTGGGTCAG
BQCVF CTTTATCGAGGAGGAGTTCGAGT 536 Sguazza et al. 2013
BQCV R GCAATAGATAAAGTGAGCCCTCC
CBPVF TCAGACACCGAATCTGATTATTG 570 2017
CBPV R ACTACTAGAAACTCGTCGCTTCG
VDV-1F TGGCTAATCGACGTAAAGCA 200 2017
VDV-1 R ACTAATCTCGAGCCAACACDT
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Table 2 Viruses in honey bees parasitized with and
without Tropilaelaps mercedesae at three periods
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Bec 15d 7 15d
virus
T e 2 T e 15
larvae workers larvae workers
IAPV - + + - + -
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DWV  + + + + + +
CSBV  — - - - - -
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Fig. 6 Viruses in honey bees parasitized with and without Tropilaelaps mercedesae at three periods
A7 B.7 C. D.
E. 15d F. 15d

A. Honey bees 7 d larvae infested with the Tropilaelaps mercedesae; B. Honey bees 7 d larvae without mite infested;
C. Newly emerged bees infested with the Tropilaelaps mercedesae; D. Newly emerged bees without mite infested; E. Adults
reared for 15 d infested with the Tropilaelaps mercedesae; F. Adults reared for 15 d without mite infested.

M 100 bp Ladder Maker 1 ABPV 460 bp 2: BQCV 536 bp 3:
CBPV 570 bp 4 CSBV 161 bp 5 DWV 190 bp
6 IAPV 414bp 7 SBV 342bp 8 VDV 200 bp

Lane 1: ABPV 460 bp bee virus; Lane 2: BQCV 536 bp bee virus; Lane 3: CBPV 570 bp bee virus;
Lane 4: CSBV: 161 bp bee virus; Lane 5: DWV 190 bp bee virus; Lane 6: IAPV 414 bp bee virus;
Lane 7: SBV 342 bp bee virus; Lane 8: VDV 200 bp bee virus.
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