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Abstract 

Honey  bees  (Apis  mellifera)  are  important  component  of  global  food  production.  Parasitic  mite  Varroa
destructor (Varroa) poses serious threat to health of honey bee colonies worldwide. In past years there have
been increased need for natural products that suppress the mite in honey bee population without negative
impacts on honey bees and their products in order to substitute more toxic conventionally used acaricides.
Hops beta acids (HBA) were suggested to have potential in suppression of Varroa. 

We tested HBA toxicity on honey bees in different concentrations and whether they have any influence on
the grooming behavior of worker bees. For the purpose of the study toxicological tests were made on caged
bees. HBA of different concentrations were tested per os (0.05%, 0.25% HBA) and topically (0.1%, 0.25%,
1% and 2% HBA, application of 0.5 µl of each directly on the thorax of a bee). Additionally every hour three
bees from each tested group were sacrificed for histological examination of intestines. Two observation hives
to monitor the effect of HBA on behavior of worker bees were set-up. The allogrooming dances were video-
documented before, in-between, and after the insertion of cellulose carrier containing 16% HBA, and mite fall
during the experiments was counted in parallel. To evaluate behavior, selected comb was divided into six
equal fields, on 2 x 3 grid. Grooming dances were counted in top-left field in the selected time interval and
computed to dances per hour. 

In experiments with caged bees the HBA proved to be toxic for bees regardless the mode of application and
the concentration of HBA tested, which was highly unexpected. The number of allogrooming dances after
insertion of cellulose carrier with HBA almost doubled on the first day and dropped sharply the next day. A
peak in mite fall and a quick drop afterwards was also observed. No such change was observed neither in
number of fallen mites nor in number of grooming dances in the control hive. 

Our results suggest that the mechanism of HBA action may not be through the haemolimph ingested by a
mite but may be either contact-toxic to Varroa or may stimulate bees into performing allogrooming which is
one of the successful mechanisms of  Varroa mite resistance in bee colonies. This preliminary study is a
stepping stone for further research on toxicity, suitable concentrations and applications of HBA as natural
alternatives of suppression of Varroa in the future.
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