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Abstract: Effective control of the parasitic mite Varroa destructor in honey bee (Apis mellifera)
colonies relies on integrated pest management (IPM) strategies to prevent mite populations
from reaching economic injury levels. Formulations of oxalic acid combined with glycerin may
provide a viable summer treatment option in continental Northern climates. This study
evaluated the efficacy of oxalic acid and glycerin strips compared to oxalic acid dribble and 65%
formic acid when applied in mid-August. Mite levels and colony health parameters were
assessed, and honey samples from oxalic acid-treated colonies were analyzed for residue levels.
Results showed that the oxalic acid and glycerin strips had a moderate acaricidal efficacy (55.8 +
3.2%), which was significantly higher than those of 65% formic acid (42.6 £ 3.2%) and oxalic acid
dribble (39.5 + 4.3%), which did not differ between them, suggesting potential for summer mite
control. No significant adverse effects on cluster size, worker mortality, queen status, or colony
survival were observed. Oxalic acid and glycerin increased the proportion of spotty brood
patterns at early timepoints after treatment, but recovery was noted after 45 days of starting
the treatment. Similar effects on brood were observed with 65% formic acid 14 days after
starting the treatment, with recovery by 28 and 45 days after starting the treatment. No
significant differences in oxalic acid residues in honey from the control and treatment colonies
were found. Oxalic acid and glycerin strips might help control varroa mite populations, delaying
their exponential growth and helping reduce economic losses for beekeepers, but this
treatment should be considered as part of an IPM strategy and not a stand-alone method for V.
destructor control.

Plain language summary: This study looked at whether a treatment using oxalic acid mixed with
glycerin could be a good option for managing mites during the summer in Ontario, Canada.
Researchers compared three treatments: oxalic acid with glycerin strips, oxalic acid dribbled
onto bees, and a formic acid solution. The oxalic acid and glycerin strips were the most
effective, reducing mite levels by about 56%, while the other two treatments were less effective
(about 40-43%). Importantly, the treatments didn’t harm the bees, queens, or overall colony
survival. Some temporary effects on brood were seen, such as uneven brood patterns. Overall,
oxalic acid and glycerin strips show promise as a summer mite treatment, but they should be
used alongside other methods as part of an integrated pest management (IPM) approach.
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Abstract: To improve health and vitality of honey bees (Apis mellifera) beekeepers can
propagate stocks that demonstrate resistance to both parasites and pathogens. Most breeding
programs focus on resistance to Varroa destructor mites and/or brood pathogens. Colonies bred
specifically for the trait Varroa Sensitive Hygiene (VSH), exhibit a high level of resistance to the
parasitic mites. Still, they have never been explicitly tested for resistance to brood diseases. The
goal of this study was to test if colonies bred for VSH are both mite and disease resistant. Over
two years (2023 and 2024) and in two locations (University of Minnesota and the USDA-ARS lab
in Baton Rouge, Louisiana), we compared colonies from the Pol-line bred specifically for VSH to
colonies from a commercial source. The Commercial colonies in this study were not selected
specifically for Varroa resistance but were selected for "general" hygienic behavior using the
freeze-killed brood (FKB) assay. We challenged colonies within each line with Ascosphara apis, a
fungus that causes chalkbrood, and quantified mites, disease and hygienic behavior. Our study
demonstrated that bees from the Pol-line bred for VSH are just as resistant to chalkbrood as
bees from a commercial line bred for hygienic behavior. Results confirmed that the Pol-line was
more mite resistant than the Commercial, as it had significantly lower mites in two of three
trials. Both the Pol-line and Commercial colonies had high levels of hygienic behavior. These
results indicate that VSH-selected honey bees respond to both mite-infested and disease-
infected brood. Further comparative studies are needed to clarify any differences in genetic
mechanisms and olfactory sensitivity mediating the VSH-trait and general hygienic behavior. On
a practical level, using honey bees selected for VSH in beekeeping operations could help curb
losses, improve honey bee health, and reduce financial burdens caused by Varroa and diseases.

Plain language summary: This study tested whether colonies bred for Varroa Sensitive Hygiene
(VSH) were resistant to chalkbrood disease. The researchers compared mite levels and response
to chalkbrood spore challenge in colonies from the Pol-line bred specifically for VSH to
Commercial colonies selected for hygienic behavior. Pol-line and Commercial colonies similarly
show hygienic behavior and removed some chalkbrood infected brood, with no significant
difference between them in mite levels or in chalkbrood disease signs over two years of study.
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