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Honeybees (Apis mellifera) are crucial in sustaining global biodiversity and food security by facilitating plant pollination,
with over 100 million colonies worldwide contributing to ecosystem stability. Additionally, beekeeping yields high-
value products such as honey, bee pollen, bee bread, and propolis. Nevertheless, honeybee populations are increasingly
threatened by environmental stressors, including pathogens, pesticide exposure, and industrial pollution. Among these,
climate change is a significant factor negatively impacting honeybee health, colony development, and longevity. Extreme
weather events such as heatwaves, wildfires, prolonged droughts, and heavy rainfall disrupt natural ecosystems,
leading to malnutrition, increased susceptibility to diseases and pests of honeybees, and fluctuations in the quantity
and quality of beekeeping products. Pesticide exposure further exacerbates these challenges, as honeybees encounter
agrochemicals both through nectar and pollen collection, and miticides such as fluvalinate, flumethrin and amitraz
used to control Varroa destructor infestations. In response to environmental stressors, honeybees exhibit physiological
and biochemical adaptations, including alterations in lifespan, body size, protein composition, hormone levels, and fat
reserves. Moreover, stressors can modify the chemical composition of beekeeping products, potentially affecting their
nutritional and commercial value. Monitoring honeybee populations and their products by addressing the stress factors
that threaten them is a critical priority for conserving sustainability. This study aims to enhance the resilience of honeybee
colonies against climate change and pesticide exposure while improving production quality and yield. To achieve this,
honeybee and bee bread samples were collected from apiaries across different climatic conditions, and the fatty tissues
and pesticide content of honeybees, together with the nutritional value and pesticide contents of bee bread samples
were evaluated to assess these stressors on beekeeping activities. The findings will provide insights into the impact of
environmental stressors on honeybee health and beekeeping productivity, contributing to the development of sustainable
management strategies.
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