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INTRODUCTION
Honey bee colony health is essential for pollination services, agricultural sustainability, and the overall resilience of the beekeeping sector. Globally, honey bee
malnutrition and starvation represent major challenges, as shortages of pollen and nectar dramatically impact bee health and productivity, often requiring repeated and
prolonged emergency feeding interventions. While poor nutrition negatively affects honey bee development and colony performance, there is limited understanding of
the role and impact of feeding practices and beekeepers’ perceptions. In Turkey, high colony loss rates continue to raise concerns.
To address these issues, the 2023 and 2024 COLOSS Honey Bee Colony Loss Surveys aimed to assess losses and identify contributing factors, providing critical insights to
improve colony management strategies. Continuous monitoring through standardized surveys is crucial to understanding loss trends and their underlying factors, while
the global COLOSS Bee Nutrition Task Force survey complements this by offering an overview of current feeding practices and nutritional challenges faced by honey bee
colonies.
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RESULTS
In 2023, the overall colony loss rate was 34.1%, comprising 25.1% dead or empty colonies, 7.4% queen problems, and 1.6% natural disasters. In 2024, the overall loss rate
slightly increased to 35.8%, with 19.8% dead or empty colonies, 7.8% queen problems, and 8.1% natural disasters.
Dead or empty colonies remained the most common cause of losses, while natural disaster-related losses showed a considerable increase in 2024. Queen problems
consistently contributed a moderate proportion of losses. These findings highlight the importance of monitoring colony health and implementing effective management
practices.

DISCUSSION
The high overall loss rates observed in 2023 and 2024 emphasize the need for improved colony
management strategies in Turkey. Dead or empty colonies remain the primary cause of losses,
indicating potential issues with colony health or wintering conditions. The moderate but consistent
contribution of queen problems suggests that systematic queen management, including regular
replacement, could help reduce losses.
Natural disasters had a substantial impact on Turkish beekeeping during this period. Wildfires,
especially in the Mediterranean and Aegean regions, destroyed forage sources and damaged hives.
The February 2023 Kahramanmaraş earthquake disrupted beekeeping infrastructure, displacing
many hives and affecting honey production. Flood events in 2024 further damaged apiaries and
reduced harvests.
Governmental and local interventions, including financial support, temporary hive relocation, and
direct aid to affected beekeepers, partially mitigated these impacts. These events underline the
vulnerability of apiculture to environmental hazards and highlight the need for climate-resilient
management strategies.
Adaptive management practices, including enhanced queen care, monitoring of colony health,
diversified forage sources, and mitigation of predictable environmental stresses, are essential for
promoting sustainable beekeeping in Turkey. While some natural disasters, such as earthquakes or
floods, cannot be prevented, certain risks—such as extreme heat, drought, or wildfire—can be
anticipated and addressed through preventive measures, hive relocation, or supplementary feeding.
Increased participation in surveys will improve data accuracy, aid loss prevention, and support the
long-term resilience of honey bee colonies.

Figure 1. Turkish version of Coloss Monitoring Questionnaire

MATERIALS AND METHODS
The surveys were conducted online using Google Forms, based on the COLOSS standardized questionnaire.
Beekeepers were invited to participate voluntarily through official newsletters, social media, phone communication
with local beekeeping centers, and in-person contacts. The 2023 survey included 50 beekeepers managing 4,371
colonies, while the 2024 survey expanded to 131 beekeepers with 11,505 colonies.
Survey data recorded colony losses due to dead or empty colonies, unresolvable queen problems, and natural
disasters (e.g., wildfires, floods, earthquakes). For each beekeeper, the loss rate was calculated as the sum of lost
colonies (due to queen problems, natural disasters, and worker bee deaths) divided by the colonies present before
winter. This approach aligns with the COLOSS methodology used internationally to enable standardized
comparisons and provide robust insights into colony health and management practices.

Figure 2. Overview of Honey Bee Colony Losses and Contributing Factors in Turkey
(2023–2024)
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Honey bee colony health is essential for pollination services and agricultural sustainability. In Turkey, high colony loss 
rates continue to raise concerns. The 2023 and 2024 COLOSS Honey Bee Colony Loss Surveys aimed to assess these 
losses and identify contributing factors to improve colony management strategies. Despite previous research, limited 
data exist on the causes of colony losses in Turkey, hindering effective interventions. Continuous monitoring through 
standardized surveys is crucial to understanding loss trends and their underlying factors. The 2023 survey included 50 
beekeepers with 4,371 colonies before winter, while the 2024 survey expanded to 131 beekeepers with 11,505 colonies. 
Both surveys used the COLOSS standardized questionnaire to record losses due to dead/empty colonies, colonies alive 
after winter but with unresolvable queen issues, and natural disasters. In 2023, the overall loss rate was 34.1 percent, with 
25.1 percent attributed to dead/empty colonies, 7.4 percent to queen problems, and 1.6 percent to natural disasters. In 
2024, the overall loss rate increased slightly to 35.8 percent, with 19.8 percent due to dead/empty colonies, 7.8 percent to 
queen problems, and 8.1 percent to natural disasters. While overall losses remained high, natural disaster-related losses 
increased, whereas dead/empty colony losses declined. These findings highlight the need for better queen management, 
colony health strategies, and climate resilience. Greater beekeeper participation in surveys will improve data accuracy, 
aiding effective loss prevention. Adaptive management is crucial for sustainable beekeeping in Turkey.
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BACKGROUND: The decline of managed and wild bee populations is a global concern due to their critical pollination 
services. Among the causes, insecticides play a major role, with both lethal and sublethal effects. Sublethal impacts are 
particularly critical because of the subtle impairment of individuals, later translated into the deterioration and collapse of 
entire colonies.

Problem: Addressing the effects on insect pollinators, multiple countries have banned and restricted major neuroactive 
insecticides. However, legislation alone is insufficient, it is slow, temporary and local. Worse, it may drive the insecticide 
market and encourage the use of alternative products prone to evolution of resistance by pests. Hence, ensuring food 
security amid pollinator decline and potential pest outbreaks requires urgent, multilevel strategies. This presentation 
summarizes key findings on how targeted nutrition can protect managed bees from pesticide exposure.

METHODOLOGY: Nutrition is a key factor in bee health, and specific nutrients have been studied for their potential to 
enhance resilience against insecticides and environmental stressors. Over the past eight years, we have tested plant-
based metabolite compositions designed to protect cognitive, motor, and immune functions in managed bees. These 
formulations have been evaluated against insecticides with different mechanisms of action, targeting a broad spectrum 
of protection.

Results and CONCLUSIONS: Our research demonstrates impairments in learning, memory, motor control, temperature 
regulation, sensory sensitivity, and immune function caused the neonicotinoid imidacloprid, the pyrethroid deltamethrin, 
and the phenylpyrazole fipronil. Our compositions provided protection ranging from 40% to 100%, leading to the 
development of a specific formulation that offers prophylactic protection when administered via pollen patties or syrup. 
These findings support the idea that managed bees can be shielded from realistic pesticide exposure through targeted 
plant-based nutrition. This research opens avenues for precision nutrition approaches to improve pollinator health.

Practical implications for beekeepers and stakeholders: Our compositions: 1. Are easily administered to managed bees 
via pollen patties or sucrose syrups, 2. Contain specific doses of plant-derived molecules, eliminating contamination 
concerns. 3. Are protected by intellectual property rights (patents and PCT), 4. Are available for entrepreneurial beekeepers 
and stakeholders interested in technology transfer and product development.


