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Hobbyist beekeeping in the United States has seen a significant rise in popularity and is driven by increased awareness 
of the essential role bees play in pollination, environmental sustainability, and local food production. However, hobbyist 
beekeepers face a range of challenges that can hinder the health and success of their colonies.

One major challenge is the lack of proper education. Many new beekeepers enter the practice with limited knowledge and 
often treat beekeeping as a “play” or casual hobby, not fully understanding the time and commitment required. This lack of 
education can lead to poor management practices such as irregular hive inspections, inadequate seasonal management, 
and insufficient attention to pest control, which ultimately affects colony health.

A particularly pressing issue is the management of Parasitic Mite Syndrome (PMS). While there are effective treatment 
schemes, many hobbyist beekeepers struggle to implement them consistently. This can be due to a lack of understanding 
of integrated pest management or failure to adhere to regular treatment schedules. Varroa infestations can lead to colony 
collapse if not managed properly.

In addition to pest management, pesticide exposure is a growing concern. Many backyard beekeepers face challenges 
with pesticide drift from nearby agricultural areas, which can contaminate hives and harm bee populations. Pesticides, 
particularly neonicotinoids, have been linked to bee mortality, and even trace amounts can impact colony health. Hobbyists 
often lack the knowledge or resources to prevent or mitigate pesticide exposure, putting their colonies at risk.

Another significant issue faced by hobbyist beekeepers is swarm management. Swarming is a natural part of a bee 
colony’s reproductive cycle, but it can be disruptive for beekeepers, especially those managing small-scale apiaries. 
Without proper management practices, swarming can lead to lost colonies and a decrease in honey production. Many 
hobbyists are unprepared for swarm prevention and may lack the expertise to handle it effectively.

Finally, time management remains a crucial factor. Beekeeping requires consistent attention, particularly during peak 
seasons. Many hobbyists fail to dedicate enough time for routine inspections, pest management, and swarm prevention, 
leading to poor colony management and diminished success rates.
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Honey is one of the most frauded animal-derived food products. Fraudulent practices often involve dilution with cheap 
syrups and mislabelling of the botanical, entomological and geographical origins. Turkey is a major player in the global 
honey market, ranking as the second-largest producer worldwide with an annual production exceeding 100,000 metric 
tons. Determining and monitoring the geographic origin of Turkish honey is a crucial to ensure its authenticity. To address 
this issue, we developed multiple metabarcoding assays using a next generation sequencing (NGS) approach to analyse 
48 Turkish honey samples. This method provided botanical and entomological information to establish their geographic 
fingerprinting. The honey samples were collected from various regions of Turkey, each accompanied by detailed 
geographical and ecological information. Additionally, each sample came with a botanical declaration specifying whether 
it was monofloral or polyfloral, as well as indications of honeydew presence. The botanical composition was assessed 
through DNA metabarcoding of informative regions of chloroplast DNA, along with a bioinformatic pipeline that queried 
a database with over 150,000 plant species. This approach identified the predominant plant taxa in each honey sample, 
totalling over 1000 different plant groups or species, providing insights into their botanical and geographical origins. 
The entomological metabarcoding was based on two hemipteran mitochondrial DNA targets that captured information 
on plant-sucking insects present in the agricultural and forest landscapes where the honey samples were produced. 
Honeydew-associated insects exhibit host-plant specializations that correlate with different ecosystems. By integrating 
these metabarcoding assays, we developed a comprehensive system that combines botanical and entomological 
signatures to verify the geographical origin of Turkish honey. This approach offers valuable information for honey 
authentication.


