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Glinski DA, Purucker ST, Minucci JM, Richardson RT, Lin CH, Johnson RM, Henderson WM. 

Analysis of contaminant residues in honey bee hive matrices. Sci Total Environ. 2024 Dec 

1;954:176329. doi: 10.1016/j.scitotenv.2024.176329. Epub 2024 Sep 19. PMID: 39304159; 

PMCID: PMC11815508. 

Abstract: Pollinators provide ecological services essential to maintaining our food supply and 

propagating natural habitats. Populations are in decline due to environmental stressors 

including pesticides, pathogens, and habitat loss. To better understand the impacts of pesticide 

exposures on colony health, a field survey in Ohio, USA was conducted to monitor the potential 

contamination of honey bee colonies by pesticides. Apiaries (n = 10) were situated across an 

agricultural gradient and samples were collected over a 4-week period encompassing corn 

planting. Dead bees from entrance traps (DBT), pollen, and in-hive (IH) matrices including bee 

bread, honey, larvae, and nurse bees were analyzed for a whole suite of pesticides. Out of 210 

pesticides targeted, 68 residues were quantified across 306 samples. Neonicotinoids, miticides, 

and fungicides were the dominant pesticide classes identified throughout all the matrix types. 

Neonicotinoids were detected at higher concentrations and at higher frequencies compared to 

fungicides, specifically in field pollen samples. DBT also contained high concentrations of these 

two contaminant classes, although detection frequencies for neonicotinoids were typically 

lower. Overall, herbicides and non‑neonicotinoid insecticides were found with low frequency 

and at low concentrations. For most pesticide classes, trends for the mean concentrations were 

DBT > IH nurse bees > field pollen > IH larvae > IH honey. Pesticides were detected in 100 % of 

samples with concentrations ranging from 0.01 ppb (diphenylamine) to 2790 ppb (clothianidin). 

All samples were contaminated with at least two pesticide residues, while 19 samples presented 

over ten detects and maximum detections of 20 in DBT. Pesticide residues were positively 

correlated with agricultural gradients across sites and sampling periods. These findings reveal 

that foraging leads to the exposure of the entire colony to a wide range of pesticides. Moreover, 

residues determined in DBT serve as an effective proxy for monitoring hive matrices with 

significantly less disturbance to active hives. 

Plain Language Summary: Survey of dead bees, pollen, bee bread, honey for pesticides was 

done in Ohio state, to determine pesticide levels. Every sample analyzed contained two or more 

pesticides, with dead bees having highest concentrations, and honey having lowest 

concentration of pesticides. 
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ST, Gaboe S, Agbodzavu MK, Mafwila P, Tasse Taboue GC, Emily K, Henri TZE, Niassy S, Fonkou 

SN, Pirk CWW, Gray A, Brodschneider R, Soroker V, Subramanian S. Honey bee colony losses 

and causes during the active beekeeping season 2022/2023 in nine Sub-Saharan African 

countries. PLoS One. 2025 May 19;20(5):e0322489. doi: 10.1371/journal.pone.0322489.  

Abstract: This study reports for the first-time a multi-country survey of managed honey bee 

colony loss rates and associated risk factors during the active beekeeping season 2022/2023 in 

nine Sub-Saharan African countries, namely Kenya, Ethiopia, Rwanda, Uganda, Benin, Liberia, 

Nigeria, Cameroon and Democratic Republic of the Congo. It also evaluates the sustainability of 

bee swarm catches as a primary source for expanding apiary size by African beekeepers. In this 

survey, the 1,786 interviewed beekeepers across these countries collectively managing 41,761 

colonies registered an overall loss rate of 21.3%, which varied significantly among countries 

(from 9.7 to 45.3%) and hive types (from 10.6% in hives with movable frames to 17.9% in 

frameless hives). The perceived causes of losses in order of significance were issues beyond the 

beekeeper's control (mostly theft, drought, and bushfire), absconding and pests (mostly wax 

moth, small and large hive beetles, ants and Varroa destructor mite), but this pattern varied 

greatly across countries. Among the management practices and characteristics, migratory 

beekeepers and professional beekeepers experienced lower losses than beekeepers practicing 

stationary beekeeping and semi-professionals and hobby beekeepers, respectively. Insights into 

the number of bee swarms caught revealed a significant decrease in swarm availability over the 

past three years in Kenya, while some regions in Ethiopia showed the opposite trend, requiring 

further investigation. Overall, this comprehensive survey highlights the complexities and 

challenges faced by beekeepers in Sub-Saharan Africa, underscoring the need for targeted 

interventions and sustained research to support the resilience and growth of the apicultural 

sector. 

Plain Language Summary: Beekeepers in nine African countries participated in colony loss 

survey similar to Bee Informed Partnership survey. Overall Losses varied from 9.7 to 45.3%, 

information collected on different management practices. 

This is Open Access Article. 
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Villalobos EM, Medina Medina L, Zhang Z, Nikaido S, Miranda E, Wong J, Santamaria J, Buteler 

M. A Little Peek May Be Enough: How Small Hive Beetle Estimates Can Help Address 

Immediate Colony Management Needs. Insects. 2025 May 13;16(5):517. doi: 

10.3390/insects16050517.  

Abstract: Due to the ongoing global spread of the small hive beetle (SHB), Aethina tumida, 

there is a significant need for detection and practical management strategies against this pest. 

The standard inspection strategies for SHBs involve (1) detailed visual examination of the colony, 

which is challenging in areas with defensive bees, or (2) sampling beetles via traps, which 

requires repeated visits to the apiary and can be difficult for beekeepers with apiaries in rural 

areas. In this study, we modified the inspection sequence to examine the in-hive distribution of 

the beetle and assess whether a limited, yet targeted, inspection could provide valuable 

information on beetle infestation. We conducted our modified sampling in three different 

countries: Hawai'i (USA), Mexico, and Costa Rica. We found that targeted screening of the top 

areas of the hive (cover and top-side frames) provided reliable information about the relative 

prevalence of SHBs in a colony. The results also suggested that SHBs do not naturally congregate 

on a bare bottom board but migrate downward during inspection. Trap placement on the 

bottom floor of the hive may underestimate beetle presence in low to medium pest levels. The 

proposed inspection protocol is not influenced by the genetic origin of the bees (Africanized or 

European) and could be a practical alternative for assessing SHB infestation levels in honeybee 

colonies. 

Plain Language Summary: Scientists report that checking top cover is the best method to detect 

SHB presence and estimate SHB levels. 

This is Open Access Article. 
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Colwell MJ, Pernal SF, Currie RW. Mechanical transfer of honey bee (Hymenoptera: Apidae) 

virus sequences to wax by worker traffic and aerosolization. J Insect Sci. 2025 May 9;25(3):9. 

doi: 10.1093/jisesa/ieaf037.  

Abstract: Honey bees (Apis mellifera L.) are of undeniable value to agriculture. However, 

increased mortality of honey bees, mostly due to winter losses associated with parasites and 

pathogens, have put strain on the apiculture industry. Advancing our knowledge of honey bee 

viruses and their interactions within the colony environment is vital in mitigating their effect on 

honey bee health. Our study examined virus sequences detected on beeswax sampled from 

empty colonies which died during the previous winter. Based on a cage study using virus-

containing bees, we confirmed that the introduction of BQCV sequences to wax foundation was 

possible through workers walking on, and contacting, comb surfaces (worker traffic). 

Furthermore, we found that BQCV may aerosolize within an incubator to contaminate wax at 

detectable levels among independent cages. A second cage study explored the potential effects 

of virus aerosolization on transmission between groups of adult worker bees within cages, 

having no direct contact. This experiment did not support aerosol transmission between groups 

of bees in confined spaces. Further work on waxborne virus transmission within colony 

environments, and potential effects of aerosolization under a wider array of conditions, is 

crucial to broadening our knowledge of honey bee virus transmission. Our work also highlights 

potential dangers for beekeepers re-using equipment from dead colonies. 

Plain Language Summary: When honey bee workers walk on beeswax, the beeswax picks up 

viruses, specifically Black Queen Cell Virus (BQCV) and Deformed Wing Virus. Evidence support 

BQCV being transmitted by wax and re-using equipment from dead colonies. 

This is Open Access Article. 
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Sebastian Jose M, Bezerra da Silva MC, Obshta O, Masood F, Thebeau JM, Biganski S, Raza MF, 

Camill MP, Prieto EET, Edirithilake T, Kozii I, Moshynskyy I, Simko E, Wood SC. Antimicrobial 

control and temporal dynamics of M. plutonius colonization in adult worker honey bees (Apis 

mellifera). PLoS One. 2025 May 12;20(5):e0322770. doi: 10.1371/journal.pone.0322770.  

Abstract: European foulbrood (EFB) is a stress-associated brood disease affecting honey bee 

larvae, caused by infection with Melissococcus plutonius. Adult bees are suggested to be a 

reservoir for this bacterium; however, the duration of M. plutonius colonization of adult bees 

and its impact on adult bee survival remain inadequately understood. In North America, the 

only approved antimicrobial for treatment of EFB is oxytetracycline; yet the antimicrobials 

tylosin and lincomycin are also widely used in beekeeping. The effect of these antimicrobials on 

M. plutonius colonization of adult bees is unclear. To investigate these unknowns, we infected 

summer and winter adult worker bees with M. plutonius in the laboratory and treated the 

infected workers with one of three used antibiotics in beekeeping, in either the laboratory, or 

within field colonies. We found that worker bees remained persistently infected with M. 

plutonius for at least 22-38 days in the laboratory and at least 24 days in field colonies. 

Moreover, M. plutonius ingestion was associated with a significant, dose-dependent decrease in 

adult worker survival. Antibiotic treatment significantly decreased the M. plutonius load of 

colonized adult workers but failed to eliminate M. plutonius; still antibiotic treatment improved 

the survival of bees in the laboratory cages. Taken together, these findings indicate the 

importance of adult bees as a reservoir of M. plutonius, even in colonies treated with 

antimicrobials. 

Plain Language Summary: European foulbrood is caused by infection with bacteria 

Melisococcus plutonius. While its main symptom is larvae and brood pathology, it could also 

infect adult bees. Melisococcus pluntonius shortens adult bee lifespan. Its presence in adult 

bees does not completely go away after antibiotic treatment, explaining how the infection can 

return even after antibiotics without re-introduction. 

This is Open Access Article. 
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Martin Ewert A, McMenamin A, Adjaye D, Rainey V, Ricigliano V. Microalgae functional feed 

additives strengthen immunity and increase longevity in honey bees. J Invertebr Pathol. 2025 

Jul;211:108352. doi: 10.1016/j.jip.2025.108352.  

Abstract: Honey bees (Apis mellifera) are faced with a myriad of immunological threats, often 

worsened by poor nutrition. The use of functional feed additives offers a promising strategy to 

address colony nutritional deficiencies while helping strengthen bee immune responses and 

mitigate stress. Microalgae have gained recognition as beneficial diet ingredients for livestock 

due to their abundance of essential nutrients and immunomodulatory properties. Here, we 

tested the effects of microalgae-containing feed on honey bee immunity, lifespan, and nutrient 

assimilation. Caged bees were fed a commercial artificial diet or the same diet with added 

pollen, spirulina (Arthrospira platensis) or Chlorella (Chlorella vulgaris). Immune-related gene 

expression, longevity, and body weight were measured following six days of ad libitum feeding. 

All diets resulted in similar body weights, indicating adequate nutrient assimilation. While bees 

fed the pollen-containing diet lived the longest (median lifespan = 51 days), bees fed spirulina- 

and Chlorella-containing diets lived significantly longer (median lifespan = 48 and 46 days, 

respectively) than those fed the base diet (median lifespan = 40 days). Spirulina-fed bees 

exhibited significantly higher expression of several antimicrobial peptide (AMP) genes relative to 

the base diet and had superior bacterial clearing ability after injection with live E. coli cells. We 

propose that this increased immunocompetence is at least partially due to elevated AMP levels. 

Our findings suggest that the tested microalgae can improve honey bee longevity and immune 

functions with negligible health costs relative to a commonly used artificial diet. Determining 

the effects of microalgae feed additives in field-relevant contexts and in the face of diverse 

pathogen challenges should be the focus of future research efforts. 

Plain Language Summary: Poor nutrition weakens honey bee innate protective mechanisms. 

Microalgae can be a good source of protein and fat in honey bee diet. Study compared lifespan 

of bees fed pollen (median lifespan = 51 days), microalgae (median lifespan = 46-48 days), and 

commercial pollen substitute UltraBee (median lifespan = 40 days). 

This is Open Access Article. 

 


