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Abstract:

Honey bees (Apis mellifera) are important ecological and agricultural pollinators. In the United
States, beekeepers experience substantial annual colony losses, largely driven by parasites such
as the mite Varroa destructor. We studied a Californian hybrid honey bee population in
Southern California, a genetic mix of Western European, Eastern European, Middle Eastern, and
African lineages. We predicted that these bees would show lower mite infestation levels
because they survive and persist without human intervention. To test this, we monitored 236
colonies over a four-year period. We found that Californian hybrid honey bee colonies
consistently had lower mite infestation rates compared to colonies headed by queens from a
commercial stock. Consequently, they exceeded standard treatment thresholds (> 3 mites per
100 worker bees) less frequently and therefore received fewer miticide treatments. We then
conducted laboratory-based-choice assays to test whether colony-level differences were
reflected at the brood level. Mites were significantly less attracted to seven-day-old larvae of
the Californian hybrid genotype compared to commercial larvae, indicating reduced brood
attractiveness. Together, our findings indicate that this Californian hybrid population
experiences lower Varroa burdens under field conditions and exhibits reduced brood
attractiveness to mites under controlled laboratory conditions. This population represents a
valuable resource for investigating ecological, genetic, and behavioral mechanisms underlying
host resistance.

Plain Language Summary:

Researchers identified unmanaged hybrid bees that naturally suppress Varroa populations,
making this one of the year's most talked-about bee health studies. A four-year study found that
unmanaged Californian hybrid honey bees maintained lower Varroa mite levels than
commercial stocks, likely due in part to brood that is less attractive to mites, suggesting this
population may be a valuable source of natural Varroa resistance for future breeding programs.
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Abstract:

Like many agricultural animal systems, common apiculture (honey bees) practice has led to a
reliance on chemical treatments to mitigate parasites and diseases. These agrichemicals
typically take the form of acaracides (e.g., amitraz) and antibiotics (e.g., oxytetracycline; OTC),
both of which can persist in various hive matrices and have unforeseen effects on colony health,
such as the evolution of resistance by disease agents or decreased reproductive fertility of the
bees themselves. The honey bee microbiome is a critical component of the food-processing and
pathogen response of honey bees and has been shown to be impacted by agrichemicals,
although the bulk of the research has been on honey bee workers, rather than the queen, which
is commonly the sole reproductive of the colony, possesses her own distinct microbiome, and is
strongly buffered from the external environment by alloparental care from the workers. Over
the course of three experiments, we exposed queens to amitraz, OTC, or control in an industry-
standard apiary. Queens were assessed for morphological, reproductive, and microbiome traits,
and male and female brood were assessed for survival to pupation. We found that amitraz
negatively impacts the viability of stored sperm in queens (from 87.3 £ 8.9% to 65.4 + 7.5%) but
not egg laying or brood survival. OTC disrupts the microbiome community in queens, altering
community composition, but not alpha diversity. In these studies, microbial and reproductive
phenotypes appear to be unrelated, suggesting a more nuanced relationship between the
honey bee queen microbiome and overall colony social organization.

Plain Language Summary:

Amitraz and Oxytetracycline, two common hive treatments, can affect queen bees in different
ways. This study found that amitraz reduced queen sperm viability while oxytetracycline altered
the queen microbiome, highlighting potential long-term effects of common hive treatments.
However, neither treatment reduced egg laying or brood survival during the study period.
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Abstract:

Honey bees (Apis mellifera) contribute to crop production and floral biodiversity via pollination,
but their health is increasingly challenged by stressors including pathogens, parasites and
agricultural practices. Although the honey bee gut microbiome is relatively simple, its phages
are not well studied. Here, we conducted a metagenomic study, providing a comprehensive
catalogue of honey bee gut phages from 450 virus-enriched samples from 63 hives, across eight
European countries, three seasons and three gut sections. We describe a diverse phageome
including many phages that appear to belong to novel taxa, as well as a core set of 97 highly
prevalent phages. In addition, we identify potential auxiliary metabolic genes, such as a sulfur
metabolism gene carried by phages that are predominantly temperate and likely infect
mutualistic honey bee core bacteria. This gene is associated with land use around the sampled
hives, indicating complex ecological interactions in the tripartite system of the honey bee, its
microbiota and the phages therein.

Plain Language Summary:

Researchers created the most comprehensive catalog to date of phages (viruses that infect
bacteria) within the honey bee gut. This study finds that some of these phages were not
characterized before. Phages (viruses that infect bacteria) are less known than other viruses,
and this study opens new avenues for understanding bee health, nutrition, and disease
resistance.
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