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Abstract:

Oxalic acid (OA) is a promising tool for controlling varroa mites (Varroa destructor Anderson and
Trueman), a devastating pest of the European honey bee (Apis mellifera L.). Applying OA as a
vapor inside honey bee colonies has been gaining popularity among beekeepers. We conducted
a 2-year field study to evaluate the effectiveness of OA in controlling Varroa and assess the
potential negative impacts of OA on honey bee larval development. Different doses of OA (1, 2,
and 4 gin 2021; 3 and 4 gin 2022) were applied once a week over 3 wks in August at Oregon
State University's apiary in Corvallis, OR. Each experimental group included 8 honey bee
colonies, with control groups receiving no OA. The Varroa levels in colonies treated with 1 g OA
(the current label dose in the US) and 2 g OA were not significantly different from each other
and the control group. In both years, 4 g OA effectively suppressed the Varroa population
growth but also appeared detrimental to the honey bee larval development. Our findings
suggest that while the legally permissible dose of 1 g OA per brood chamber in the United
States is insufficient for effective Varroa control, higher doses (3 and 4 g) can significantly
suppress Varroa population growth but may also increase larval mortality, highlighting a trade-
off between Varroa control and colony health.

Plain language summary: In this study, honey bees colonies were treated with Oxalic Acid (OA)
vaporization to measure the trade off between effectiveness at killing varroa mites and honey
bee mortality.
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Abstract:

Varroa destructor is an ectoparasite of western honey bees (Apis mellifera), substantially
damaging managed colonies worldwide. Various chemical "varroacides" have been developed
to help beekeepers combat infestations of these mites. Nevertheless, treatments may induce
non-target toxicity in bees and humans, and their application can be laborious and hazardous.
Moreover, widespread varroacide usage has seen the emergence of resistant mite populations,
necessitating the need for new treatment options. The dialkoxybenzene, 1-allyloxy-4-
propoxybenzene (codenamed 3¢{3,6}), has previously been shown to induce paralysis and death
of varroa in laboratory experiments, and capable of reducing varroa infestations in full-sized bee
colonies. Our study sought to comprehensively investigate 3c{3,6} as a varroacide by optimizing
dosages, treatment schedules and application methods across two sets of parallel experiments
in Western Canada. Colonies treated with 3c{3,6} were compared to untreated negative controls
and positive control colonies treated with the thymol-based commercial product, Thymovar.
Across all experiments, 3c{3,6} had mite-killing efficacy comparable to Thymovar, being
consistently greater than the untreated colonies, though efficacy varied between years.
Treatment with 3c{3,6} did not impact food stores or bee populations. As treatment efficacy
varied with dosage and application method, additional studies will be required to optimize
3c{3,6} treatment regimens for potential commercial use.

Plain language summary: This study tested a new compound, called 3¢{3,6}, and found that it
killed mites as effectively as Thymovar without harming the bees or their food stores. However,
its success depended on the dose and how it was applied, so more research is needed to
determine the best way to use it in real-world beekeeping.
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Abstract:

In the natural environment, bees are often exposed to low concentrations of pesticide mixtures
while foraging. These substances can be carried back to the hive, threatening the health and life
of the entire colony. For seven consecutive days, honey bee workers were fed daily with 0.5 L of
sugar syrup containing a commercial formulation of acetamiprid, glyphosate, and tebuconazole,
administered either individually or in two- or three-component mixtures The feed was both
actively consumed by the bee colonies and stored in the combs. As a result, their exposure to
the pesticides was chronic and lasted until the stored feed was fully consumed before the onset
of winter. Pesticide concentrations in the syrup reflected environmental residue levels: 250 ppb
for acetamiprid, 7200 ppb for glyphosate, and 147 ppb for tebuconazole. The study aims to
assess the impact of these pesticides on colony health, focusing on colony size, brood, and food
reserves. No statistically significant differences were found between the groups. Despite the
results showing no negative effects of acetamiprid, glyphosate, and tebuconazole on the
parameters studied, pesticides still pose a major risk to bees, which may contribute to a decline
in their population and consequently in environmental biodiversity. Future research should
focus on using acetamiprid, glyphosate, and tebuconazole, but in combination with other
commonly used pesticides. The potential risks of unresearched mixtures should be investigated.

Plain language summary: In this study, honey bees were fed sugar syrup containing three
common pesticides (acetamiprid, glyphosate, and tebuconazole) for seven days, but the results
showed no significant negative effects on colony size, brood, or food reserves. Despite this, the
study highlights that pesticides still pose a risk to bee populations, and future research should
explore the effects of pesticide mixtures more thoroughly.
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Abstract: Honey bees collect water primarily for thermoregulation and larval food production.
For these purposes, honey bees can collect water from a wide range of sources, raising concerns
among beekeepers about the risks this may pose to colony health if these waters are polluted or
contaminated. However, honey bee preferences for different water sources are poorly
understood, except that bees prefer to collect mineral-rich water to achieve colony nutritional
homeostasis. Therefore, we investigated honey bee water preferences and how ambient
temperatures, which influence thermoregulation, affect these preferences. To this end, we
tested, under semi-field conditions and multiple-choice conditions, waters sampled from
different environmental sources (rainwater, swimming pool water, pond water and farm puddle
water) likely to be collected by bees, and slurry waters (mixture of livestock feces and urine), a
reported but controversial source of water and nutrients, diluted at different rates.
Unexpectedly, our results showed that honey bees expressed a strong preference for distilled
water and the least mineralized waters (i.e., rainwater and 0.1% dilution of slurry water). Visits
to the waterers decreased with increasing mineralization of environmental waters or with
increasing concentration of slurry waters. Finally, we found that, as expected, the number of
bees foraging at the waterers increased with temperature, but the bees’ water preferences
remained unchanged. Our study provides a better understanding of honey bee water collection
as a function of temperature and sheds light on the influence of water quality on bee’s water
preferences.

Plain language summary: Honey bees primarily collect water for thermoregulation and larval
nutrition, and their preferences for water sources are influenced by temperature and mineral
content. The study found that bees preferred less mineralized water, such as rainwater and
diluted slurry, with their water choices remaining consistent despite temperature changes.
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Abstract: In insects, eye pigmentation is vital for various adaptive functions, including foraging,
mating and predator avoidance. Due to its visible and often heritable variation, altered eye
pigmentation in mutants provides an excellent model for studying biosynthetic pathways and
identifying new genes involved in pigmentation. Eye mutants can also be valuable in science
communication as they offer simplified examples to help the public understand complex genetic
concepts. In this study, we used a community science-based approach to identify the
inheritance pattern and mutation(s) responsible for white-eye pigmentation in honey bees.
With the help of the beekeeping community, we identified a honey bee queen that produced a
fraction of haploid sons (called drones) with white-eyes. As the queen was wild-type, we
predicted that the mutation is most likely recessive to wild-type. Using genome-wide
association and differentiation scans of wild-type and white-eyed drone brothers, we identified
a single elevated region (52 kb) of chromosome 11. This region contains four non-coding RNA
(ncRNA) and one protein-coding gene. We identified an eight-base pair region with two SNPs
and a four-nucleotide deletion that are likely responsible for the phenotype. The mutation likely
affects the expression and/or downstream effects of an uncharacterized ncRNA
(LOC100578475). Our efforts highlight the value of community-based science in novel gene
discovery. We hope this serves, not only as a new example for the burgeoning field of honey
bee functional genomics, but also as a teaching tool for both researchers and educators.

Plain language summary:

A beekeeper found a queen that produced some male offspring (called drones) with white eyes,
even though the queen looked normal. This suggested that the white-eye trait is caused by a
recessive mutation—a genetic change that only shows its effect when no normal copy of the
gene is present. In this project, scientists and beekeepers worked together to study honey bees
with white eyes. The researchers compared the DNA of normal-eyed and white-eyed drones
from the same queen. They found one small region on chromosome 11 that differed between
them. This region includes four non-coding RNA genes and one protein-coding gene. Within that
region, they discovered a short stretch of DNA with two single-letter changes and a four-letter
deletion that are likely causing the white-eye trait. The mutation probably affects how one of
the non-coding RNA genes (called LOC100578475) works. This work shows how community
science—everyday people helping with research—can lead to the discovery of new genes.
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