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Abstract: 

Recent high annual losses of honey bee (Apis mellifera) colonies, averaging 40% in the United 

States from 2008 to 2025, are concerning for beekeepers, growers, policy makers, and scientists. 

Viruses, the most abundant group of honey bee pathogens, impact honey bee fitness and 

contribute to colony losses. Several studies have utilized next-generation sequencing (NGS) 

technologies to discover new honey beeinfecting viruses and expand our understanding of the 

honey bee virome. Herein, we examined the viromes of honey bees obtained from 

longitudinally monitored, commercially managed colonies that experienced population decline 

(average ~44%) during the 2022-2023 beekeeping season. We hypothesized new viruses or virus 

genome variants may be associated with these declines. To test this hypothesis, we sequenced 

RNA obtained from virus-augmented honey bee samples from representative colonies managed 

by four beekeeping operations in California. We discovered three undescribed partitivirus-like 

sequences that were prevalent and abundant in all beekeeping operations, a new Lake Sinai 

virus, and a sequence variant of acute bee paralysis virus. In addition, we re-sequenced the 

genomes of 16 previously characterized bee and/or Varroa destructor mite infecting viruses and 

two previously described, but not well-characterized, partitivirus-like sequences (i.e., Apis 

mellifera associated partiti-like virus 1 and Hubeipartiti-like virus 34). Virus abundance was 

greater in libraries representing colonies that died during the monitoring period. 

Plain Language Summary: 

In this study, researchers looked at the “virome” — the full collection of viruses present — in 

bees from commercial colonies in California that were tracked over time and later showed 

major population decline. Using advanced genetic testing, they found several previously 

undescribed virus-like sequences, including three common partitivirus-like viruses, a new Lake 

Sinai virus, and a new genetic variant of acute bee paralysis virus. They also re-examined many 

viruses already known to infect bees and/or Varroa mites. Overall, colonies that died during the 

study tended to have higher virus levels, suggesting that heavy virus loads may be linked with 

colony decline and death. 
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Abstract: 

Honey bees are vital pollinators essential for ecosystems and global agriculture, but their 

populations are declining due to pressures caused by pests. This study reports the presence 

of Escherichia coli, Klebsiella pneumoniae, Proteus terrae, and Pseudomonas spp. in four 

different honey bee species in Pakistan for the first time, uncovering a previously neglected 

aspect of honey bee microbiology. From January 2023 to June 2024; 1190 honey bees were 

collected from four districts in Khyber Pakhtunkhwa and they were identified. Molecular 

screening based on PCR targeting the microbial 16 S rDNA resulted in the detection of potential 

bacterial pathogens across different districts. In Buner, K. pneumoniae and E. coli were detected 

in Apis mellifera and Apis cerana individuals while Apis florea was positive only for K. 

pneumoniae. In Swat, Pseudomonas spp. was identified in A. mellifera, Apis dorsata and A. 

florea, while in A. cerana no pathogen was detected. In Lower Dir, A. mellifera and A. 

florea were positive for Pseudomonas spp., and A. cerana for K. pneumoniae, with A. 

dorsata being pathogen-free. In Malakand, K. pneumoniae and E. coli was found in A. 

mellifera and A. cerana, while A. florea harbored only Pseudomonas spp., and A. dorsata had no 

pathogens. Finally, P. terrae was detected exclusively in A. mellifera from Buner and Swat. 

Morphological analysis revealed significant interspecies variation, with A. dorsata exhibiting the 

largest values in tongue length (4.27 ± 0.21 mm), forewing size (12.8 ± 0.19 mm), and the 

highest cubital index (2.71 ± 0.04 mm). A. mellifera was classified in second place, followed by A 

cerana and A. florea, which characterized by the lowest measurement values. In the present 

study significant bacterial pathogens were identified representing emerging threat to honey 

bees in Pakistan while data regarding their phenotypic characterization and phylogenetic 

position were provided for the first time in the region. 

Plain Language Summary: 

This study found that some honey bees in Pakistan carry bacteria that may be harmful, and 

these bacteria were found more often in some bee species. That does not automatically prove 

these bacteria are causing disease or colony losses, but it shows they may be an important 

health risk worth monitoring. 
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Abstract: 

In beekeeping, hexagonal comb foundation sheets made of beeswax are provided to bees 

beforehand to encourage them to build regular honeycomb cells. The practice leverages the bee 

instinct to construct cells of a specific size-a regular hexagon roughly the size of a bee head-

when building their nests. However, it remains unclear how honeybees behave when presented 

with foundation sheets that deviate from their instinctively preferred shapes and sizes . In this 

study, we investigated the ability of bees to adapt to severe structural disturbances in cell 

geometry. To this end, foundation sheets composed of square indentations were provided to 

honeybees and their subsequent nest-building activities were observed periodically. Notably, 

honeybees keenly perceived the size and arrangement of the squares carved into the comb 

foundation and constructed different types of combs depending on the differences. The findings 

enhance our understanding of the mechanisms via which highly ordered hexagon honeycombs 

are constructed. 

Plain Language Summary: 

If you have never wondered what will happen if you give the bees square comb foundation, you 

would be in the company of most beekeeprs. Honey bees are usually given wax foundation 

sheets with hexagon-shaped patterns to help guide them when building their comb. This study 

looked at what happens when bees are given something very different from normal: foundation 

sheets with square-shaped patterns instead of hexagons. The researchers wanted to see 

whether bees would follow the unusual pattern or adjust it into something closer to their 

natural comb design. The results are interesting – including very detailed photos show what 

happened with different sized squares. Depending on how the squares were laid out, the bees 

built different kinds of comb structures. 
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Abstract: 

Pathogen detection plays a key role in enabling hosts to avoid infection. Many insects, including 

honeybees (Apis mellifera, L.), can detect pathogens indirectly, but it is unclear whether they 

can directly detect viruses outside of a host. We conducted cage and field choice assays using 

unadulterated and virus-spiked sucrose solutions to assess detection and behavioural responses 

of honeybees to virus-contaminated foods. In cage trials, nurse-aged bees generally preferred 

unadulterated sucrose solution in the summer, but showed a significant preference for virus-

spiked solutions containing deformed wing virus (DWV), black queen cell virus or chronic bee 

paralysis virus in the fall. In field trials, forager bees exhibited significantly higher visitation to, 

and consumption of, sucrose solutions with high concentrations of DWV compared to low DWV 

or virus-free controls in both the spring and fall. These findings demonstrate that honeybees 

can directly detect the presence of viruses in contaminated food sources, which has important 

implications for pathogen transmission within pollinator communities and disease management 

strategies aimed at improving honeybee health. However, the mechanisms underlying these 

phenomena remain unknown. Further research is needed to determine how virus presence 

alters honeybee behaviour and impacts social immune function, foraging behaviours and colony 

health. 

Plain Language Summary:  

In this study, researchers gave bees a choice between clean sugar water and sugar water 

containing bee viruses. The results were surprising. In lab cage tests during the summer, 

younger “nurse” bees usually preferred the clean sugar water. But in the fall, they often 

preferred the virus-contaminated food, including food containing deformed wing virus (DWV), 

black queen cell virus, or chronic bee paralysis virus. In outdoor field tests, foraging bees were 

also more likely to visit and drink sugar water with high levels of DWV than clean or low-virus 

food. The study raises an important concern: if bees are sometimes attracted to virus-

contaminated food instead of avoiding it, this could actually increase disease spread. 

Researchers still do not know how bees detect the viruses or why their behavior changes by 

season or bee role, so more research is needed to understand what this means for colony 

health and disease control. 
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