DeMoras BX, Sanchez AB, O'Neil E, Underwood RM, Lépez-Uribe MM, McArt SH. Pesticide
contamination in honey from organically managed colonies in the continental USA is
comparable to certified organic imports. Sci Total Environ. 2026 Jul 29:182049.

Abstract

Beekeepers in the continental United States cannot obtain USDA organic certification because
interim recommendations require more organic-certified land for foraging than is available
surrounding most apiaries. To test whether organic farms in the Northeast USA provide
sufficient forage for organic honey production, we established 72 colonies using organic
management practices on six large organic farms (mean: 1 km2, 249 ac.) in 2023, where natural
and seminatural habitats comprised 56-93% of land within a 3 km radius. In 2024, we screened
the resulting honey for 96 pesticide residues, compared contamination to 20 brands of store-
bought organic and conventional honey, and tested whether landscape composition predicted
contamination. Pesticide contamination in honey from Northeast USA organically managed
colonies was low, comparable to store-bought certified organic honeys, and lower than
conventional honey. Landscape composition did not predict contamination, but may reflect a
limited number of sites and narrow range of landscape conditions. Only one sample from
Northeast USA organically managed colonies exceeded maximum residue limits (MRLs) for
organic honey. These results suggest that organic colony management on farms where natural
and seminatural habitats dominate the surrounding landscape (>56%) can produce honey with
pesticide contamination comparable to certified organic products. Despite being certified
organic, 30% of Hawaiian honeys contained amitraz metabolite residues above MRLs,
potentially via in-hive contamination. While the required 6.4 km forage and surveillance zone
surrounding apiaries has excluded continental USA beekeepers from organic certification,
preventing in-hive chemical contamination may be as important as maintaining organic foraging
zones to produce certified organic honey.
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Stressed Queen Bees Pass Pesticides to Their Eggs

Encerrado-Manriguez AM, Fine JD, Litsey E, Baliu-Rodriguez D, Leonard SP, Buchholz BA,

Nicklisch SCT. Queen bees offload pesticide burden to eggs when social buffering is
overwhelmed. Curr Biol. 2026 Jul 2:50960-9822(26)00733-5.

Abstract

Honey bee colonies pollinate about one-third of the world’s food crops, and their rapid decline
directly threatens agricultural productivity and ecosystem stability. Understanding how colony-
level social defenses influence pesticide fate and the circumstances under which they fail is
therefore a crucial question in pollinator biology. We used biological accelerator mass
spectrometry (BioAMS), a sensitive radiotracer technique, to track the movement of a model
pesticide through a small honey bee colony under laboratory conditions. We tested the
hypothesis that social buffering protects honey bees from toxic accumulation and that this
protection can be overcome, leading to maternal offloading of the pesticide to developing eggs.
Consistent with this hypothesis, our results identified three key mechanisms governing chemical
movement within a social insect colony: (1) worker bees initially decrease dietary pesticide
levels by 95% through diet filtering and deposition in honeycombs, though this declines to 86%
by day 10; (2) queen bees maintain markedly lower pesticide levels than workers but, over time,
they accumulate the pesticide in their ovaries and transfer it into developing eggs, revealing a
previously undocumented protective mechanism in reproductive individuals; and (3) the
presence of a queen bee shifts colony-wide chemical distribution by concentrating worker
exposure and increasing pesticide deposition in wax. Our findings show that honey bee colonies
function as integrated detoxification networks, in which chemical fate depends on complex
social behaviors and caste-specific physiology. When social buffering is overwhelmed,
reproductive queens may survive by transferring their chemical burden to their offspring.

Plain Language Summary

Researchers studied what happens with the workers, queen and eggs in honey bee colonies
exposed to increasing levels of a pesticide, methyl parathion. They found that queen bees start
to accumulate the pesticide and transfer pesticide into eggs. This could result in problems in the
developing larvae, showing that the harmful effect of pesticides could overwhelm the colony
despite the workers protecting queens from it (known as social buffering).

This is an Open Access article.
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Using DNA Testing to Diagnose Hive Diseases

Maver J (2026) Application of next-generation sequencing (NGS) for disease diagnhosis in the
beehive. Front. Bee Sci. 4:1862765. doi: 10.3389/frbee.2026.1862765

Abstract

Honey bee (Apis mellifera) populations face increasing threats from pathogens, parasites, and
synergistic interactions among pathogens and stressors that contribute to colony losses.
Traditional hive health monitoring relies on visual inspections, mite counts, and targeted
diagnostics, which are labor-intensive, expertise-dependent, and often detect infections only at
advanced stages. Next-generation sequencing (NGS), specifically 16S rRNA gene and ITS
amplicon sequencing, offers a powerful culture-independent approach for simultaneous
detection of bacterial and fungal microbes in beehive samples (larvae, honey, bee tissue). This
technology is particularly relevant for exotic pet medicine, where veterinarians may be
consulted by beekeepers to investigate brood diseases in managed honey bee colonies. This
paper reviews the application of 16S rRNA gene amplicon sequencing in apiculture and presents
clinical case studies demonstrating its diagnostic utility. Longitudinal monitoring of brood nest
samples revealed dynamic changes in Melissococcus plutonius abundance. In other cases, 16S
rRNA gene amplicon sequencing excluded suspected European foulbrood (EFB) and
documented co-infections involving agents such as Enterococcus faecalis and Paenibacillus
dendritiformis (the latter representing the first reported detection in honey bee colonies in the
U.S.). These findings highlight the ability of 16S rRNA gene amplicon sequencing to detect
bacterial pathogens, reveal microbial community shifts, and differentiate primary from
secondary microbes when combined with clinical context. 16S rRNA gene amplicon sequencing
can support early intervention and avoidance of unnecessary antibiotics amid rising resistance
concerns. By equipping exotic pet veterinarians with these tools, this approach enhances
diagnostic accuracy for bee-related consultations, supports antimicrobial stewardship, and
contributes to the welfare of pollinators as part of broader exotic animal practice. Despite
challenges including cost, bioinformatics requirements, sample processing, and interpretation of
complex datasets, 16S rRNA gene amplicon sequencing integration into routine apicultural
practice shows promise for improved colony resilience and reduced losses.

Plain Language Summary.

Researchers used DNA sequencing method, NGS, to detect Melisococcus plutonius levels in the
diseased honey bee larvae.

This is an Open Access article.
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Mirabi Moghaddam R, Sahebzadeh N, Rakhshani E, Tajabadi N, Bahreini R. Protecting honey
bees (Apis mellifera) from thermal stress: Probiotics and prebiotics buffer the survival and
antioxidant enzyme activity. PLoS One. 2026 Jul 15:21(7):e0352149.

Abstract.

Environmental temperature profoundly influences honey bee (Apis mellifera) physiology,
behavior, and survival. In recent years, nutritional interventions have gained attention as
potential strategies to mitigate stress-induced physiological disruptions in honey bees. This
study evaluated the efficacy of dietary supplementations enriched with combined prebiotics
and probiotics in alleviating temperature-related stress. Newly-emerged worker bees were first
maintained under optimal conditions (35 °C) and received dietary supplements for 21 days,
after which they were exposed to four temperature regimes (4, 15, 35, and 40 °C) to evaluate
their stress resilience. Bee survival and the activity of key antioxidant enzymes (i.e., superoxide
dismutase, ascorbate peroxidase, catalase, and peroxidase) were assessed. Bees received a
commercial probiotic (Progen®) and the prebiotic Inulin in equal proportions at concentrations
of 2.5, 5, 7.5, and 10 g L-1. The results demonstrated that bees exposed to thermal stress and
supplemented with the highest combined dose of probiotic and prebiotic (10 g L-1 of each
supplement) exhibited significantly higher survival compared with bees receiving lower doses
(2.5 g L-1), or an unsupplemented diet. In unsupplemented control groups, temperature stress
induced marked increases in antioxidant enzyme activities, indicating significant oxidative stress.
In contrast, supplementation resulted in a dose-dependent reduction in enzyme activities across
all temperatures, strongly suggesting a protective, and stress-buffering effect. These
physiological benefits were accompanied by an increase in gut microbial abundance and
enhanced indicators of energy metabolism in the supplemented bees. Overall, our findings
demonstrated that combined probiotic and prebiotic supplementation can effectively buffer
honey bees against temperature-induced physiological stress, highlighting a practical nutritional
strategy to enhance colony resilience under the fluctuating environmental conditions associated
with seasonal variation and ongoing global climate change.

Plain Language Summary.

This study found that worker bees fed a combination of probiotics and prebiotics survived
temperature stress better than bees on a regular diet. Supplemented bees also showed lower
signs of stress, healthier gut bacteria, and improved energy metabolism. The work was
performed on newly emerged worker bees under controlled laboratory conditions, not full
colonies in the field. The results suggest that nutritional approach could improve resilience
under changing environmental conditions.

This is an Open Access article.
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Stentiford R, Harrap MJM, Titov VV, Lochner S, Straw AD. Precise, individualized foraging flights
in honeybees revealed by multicopter drone-based tracking. Curr Biol. 2026 Mar 9:36(5):1320-
1328.e3. doi: 10.1016/j.cub.2026.01.045. Epub 2026 Feb 16. PMID: 41702396.

Abstract

Honeybees routinely fly hundreds or thousands of meters between their hive and established
foraging locations.'?3 To navigate these long distances, they are known to combine both
landmark use*>®’ and path integration®%191 and have been hypothesized to build a cognitive
map.1?>1314 Due to technical challenges inherent in tracking these small insects, obtaining three-
dimensional, high-resolution measurements of individual navigational precision, and thus a
detailed understanding of their strategies, has been difficult. Here, we utilize a novel
multicopter drone-based tracking system®® to measure the individual flight paths of honeybees
in a structured agricultural landscape at unprecedented spatial and temporal resolution.
Although bees could choose from multiple routes, we discovered that individual bees follow
idiosyncratic paths with striking and repeatable precision. Flight path variability was highest
over visually sparse regions and lowest near prominent proximal landmarks. Furthermore,
individual strategies differed: some bees flew directly toward the hive before maneuvering
around a specific tree, while others flew directly to a gap between a hedgerow and the tree.
Thus, each animal varies in how it uses visual information and selects between behavioral
strategies. The level of precision exhibited by their flight paths exceeds that reported in the
waggle dance, implying that dance variability does not reflect a limit in the bee's underlying
spatial representation. Our results demonstrate the remarkable precision of individual bee
navigation and illustrate the potential of this new drone-based tracking method to illuminate
fine-scale behavioral mechanisms across a spectrum of honeybee ecology and cognition.

Plain Language Summary.

Do honey bees follow the same flight path every trip? Using drones to track individual bees,
researchers found that each bee follows its own preferred route with remarkable accuracy.
Some bees consistently fly around specific trees or through the same gaps in hedgerows,
showing they memorize landmarks and repeat the same path. The study highlights just how
precise honey bee navigation really is.

This is an Open Access article.


https://doi.org/10.1016/j.cub.2026.01.045
https://doi.org/10.1016/j.cub.2026.01.045
https://doi.org/10.1016/j.cub.2026.01.045

