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Abstract: 

Commercial beekeepers in the US reported severe colony losses early in 2025, as colonies were 

being staged for their critical role in the almond pollination season in California. Average 

reported losses since the preceding spring exceeded 60%, with substantial variation among 

operations. Many colonies were still actively collapsing in January 2025, at which time pooled 

and individual samples were collected and then screened for levels of 13 known honey bee 

pathogens and parasites. Acute bee paralysis virus and other known viral pathogens were found 

at high levels in pooled bee samples from all collapsing apiaries. Nevertheless, viral loads did 

not differ between healthy colonies and colonies in active collapse. However, individual bees 

exhibiting shaking behaviors and morbidity showed distinctly higher loads of two strains of 

deformed wing virus. Differences between these two analyses suggest that direct collections of 

morbid bees provide a complementary diagnostic for causal viruses, a suggestion supported by 

inoculation experiments that successfully replicated observed pathologies. Since these viruses 

are known to be vectored by the parasitic mite Varroa destructor, mites from collapsed colonies 

were in turn screened for resistance to amitraz, a critical miticide used widely by beekeepers, 

including all beekeepers surveyed in this study. A genetic trait linked with miticide resistance 

was found in all collected mites, underscoring the urgent need for new control strategies for this 

parasite. While viruses are a likely end-stage cause of colony death, other stressors such as 

nutritional stress and agrochemicals may have also played significant roles. 

Author Summary: 

Honey bee populations face episodic major loss events, putting critical agricultural services at 

risk. One such event occurred from the middle of 2024 to January 2025. We surveyed six of the 

largest US commercial beekeeping operations as they converged on the January almond 

pollination season and screened bees for known pathogens and parasites using broadly 

sensitive primers. Viral pathogens linked with a mite vector were higher than in prior surveys 

and were exceptionally high in symptomatic individual bees collected from collapsing colonies. 

Viral inocula derived from symptomatic bees showed variable levels of pathogenicity in 

bioassays, including one inoculum that was lethal at a 1/10,000-fold dilution. Mites collected 

on-site carried a resistance allele towards a ubiquitous chemical mite control, belying the fact 

that mite vectors are increasingly hard to control. While a viral outbreak seems most 

parsimonious, additional hypotheses for this and other loss events are discussed. 
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Abstract:  

Bees are susceptible to viral infections that can compromise individual and colony health. As 

viruses depend on host cellular resources for replication, we investigated the influence of a key 

insect regulator, Juvenile hormone (JH), which enhance reproduction and metabolic rate on viral 

activity. We hypothesized that elevated JH levels would promote viral replication in a tissue-

specific manner. To test this hypothesis, we used the bumble bee, Bombus terrestris, and the 

Israeli acute paralysis virus (IAPV). In our first experiment, we compared IAPV replication in pre- 

and post-diapause queens, which naturally have low and high JH levels, respectively. Post-

diapause queens showed significantly increased viral loads in the fat body and ovaries, but not 

the brain, supporting our initial hypothesis. To establish causality, we treated pre-diapause 

queens with JH before infection. Queens that received JH exhibited substantially higher viral 

transcript levels in the fat body and ovaries compared to controls, confirming that JH enhances 

IAPV replication in these tissues. A third experiment examined whether supplemental JH could 

further boost viral replication in post-diapause queens already possessing high endogenous JH 

levels. No additional increase in viral titers was observed, indicating a "ceiling effect." Our 

findings demonstrate that IAPV replication is enhanced by JH, particularly in metabolically active 

tissues such as the fat body and ovaries. To investigate the involvement of the immune system 

in the effect we measured the expression level of three major immune genes in pre and post 

diapause queens. No changes in the immune gene expression were found suggesting that the 

JH effect is not led by changes in the immune system but rather other effects like increase in the 

metabolic rate. The research uncovers a critical link between host hormones and viral 

pathogenesis, offering new insights into disease progression in bees. 

Plain Language Summary:  

Researchers found that when bumble bees (Bombus terrestris) had higher levels of Juvenile 

Hormone (JH) the virus grew more in body parts linked to energy use and reproduction. Giving 

extra hormone to bees with low levels also made the virus replicate more. However, adding 

more hormone to bees that already had high levels did not increase the virus further. The 

hormone did not seem to weaken the bees’ immune system, so the virus likely grew more 

because the bees’ bodies were more active. 
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Abstract: Mites cause significant agricultural losses by feeding directly on crops and indirectly 

by reducing pollination services due to the negative impacts of honey bee parasites on apiary 

health. Further, mites are notorious for developing resistance to chemical control methods, 

creating an urgent need for new mode of action acaricides to be used in integrated pest 

management programs. Over the past decade, significant efforts to develop RNAi-based 

acaricides for agriculturally important herbivorous and parasitic mites have led to translation of 

basic research, representing potentially new solutions for growers and beekeepers. The 

availability of high-quality genome data has enabled the identification of mite gene target 

sequences sensitive to RNAi that limit impacts on beneficial organisms. Detailed studies of RNAi 

processes in mites have informed the development of practical methods for controlling mites in 

the field. Recent development of low-cost, large-scale dsRNA production, once a significant 

barrier to sprayable RNA products, has provided a springboard to advance RNAi miticides into 

commercial development. Here we review progress made to date in developing RNAi-based 

acaricides as new mode of action tools for controlling agriculturally important spider mites and 

the bee parasite Varroa destructor. 

Plain language summary:  

This article reviews technology called RNA interference (RNAi) targeting specific genes that 

mites need to survive. In the past decade, researchers have made good progress in developing 

RNAi-based products to control plant-feeding mites and bee parasites. New genetic information 

about mites has helped scientists choose gene targets that are effective and safe for beneficial 

species. Researchers have also improved how RNAi treatments are delivered in real-world 

farming conditions. Another major breakthrough is that producing the RNA material needed for 

these treatments has become much cheaper and easier.  
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Abstract: Melissococcus plutonius, a gram-positive bacterium, causes European Foulbrood (EFB) 

disease in honeybee larvae, leading to reduced yields in various countries. This study developed 

a rapid detection method for M. plutonius using colorimetric loop-mediated isothermal 

amplification with a lateral flow dipstick (cLAMP-LFD), based on the sequences of gyrase 

subunit B (gyrB) and superoxide dismutase (sodA) genes, giving three primer sets (gyrB1, gyrB2, 

and sodA). The cLAMP-LFD using gyrB1 was capable of detecting M. plutonius specifically and 

sensitively under the optimal condition of 63°C for 50 min with no cross-reactivity with other 

bacteria, and the limit of detection (LOD) was 2 × 104 copies per reaction and 50 CFU of 

bacterial cells per reaction. In spiked samples, the assay successfully detected M. plutonius in 

honeybee larvae and adult honeybees, with minimum detectable levels of 11.4 and 80 CFU per 

reaction, respectively. Our results demonstrate that the gyrB based 1cLAMP-LFD assay is 

suitable for detecting M. plutonius in apiary settings and in commercial honeybee samples, 

including those that tested negative by conventional methods. Overall, this cLAMP-LFD assay 

represents a rapid, sensitive, and specific tool for M. plutonius detection and may facilitate field 

surveillance, disease control, and management of EFB outbreaks worldwide, thereby supporting 

improved honey production efficiency. 

Plain language summary:  

In this study, researchers from Thailand developed a new, faster way to detect European 

Foulbrood (EFB) in honey bee larvae. The test uses a method that works at a constant 

temperature and produces a color change that can be seen easily, along with a simple dipstick-

style strip to confirm the result. The test targets specific genes from the EFB-causing bacterium 

without confusing it with other bacteria. The test worked on real-world samples, including some 

that had tested negative using traditional testing methods. 
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