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Together with nectar, pollen is one of the most important food sources for pollinators and contributes to the soil-plant-
pollinator pathway of nutrient cycling. Access to balanced food resources is essential for the development, health, and 
fitness of bees and other pollinators. However, changes in the landscape and the associated loss of potential pollinator 
habitat result in the inaccessibility of key plant species that allow pollinators to thrive.
Our aim was to develop models and tools to assess the daily production of pollen, nectar and sugar and their changes 
throughout the year in flower-rich habitat types and flowering crops important for bees and other pollinators across 
Europe.

Our framework integrates data on the amount of pollen, nectar and sugars produced by a single flower unit (flower or 
inflorescence) of a given plant species with information on floral unit abundance (i.e. density of floral units per unit area), 
flowering phenology, plant composition of the habitat and mapping of habitats within the landscape. By combining this 
information with data on plant-pollinator interactions, it is possible to predict the spatio-temporal availability of floral 
resources to different types of pollinators within different habitat types and across different landscapes.

We applied our framework to 51 landscapes of 3x3 km in Denmark to predict the availability of floral resources for 
honeybees. We compared the model predictions with the results of honey pollen analysis from hives located at the 
central points of the analyzed landscapes. Honey samples were taken once per season, in late summer 2024, allowing 
the distribution and abundance of honeybee foraging resources to be determined from the beginning of the season to the 
time of sampling.

Mapping the spatio-temporal variability of floral resources in foraging landscapes of pollinators could help identify ‘hungry 
gaps’ where food supply is insufficient. It could help to better understand how landscapes, in particular farmland, can be 
improved for pollinators, benefiting the many crops and wildflowers that depend on them.

PP-574 [Pollination and Bee Flora] 
Better steering bees for better crop pollination

Hanna Eriksdotter Thosteman, Paul G. Becher, Paul A. Egan
Department of Plant Protection Biology, Swedish University of Agricultural Sciences, Lomma, Sweden

As the climate changes, biodiversity loss accelerates, leading to increasingly unreliable pollination. This threatens global 
food security, forcing crop producers to rely more heavily on commercial pollinators, such as honeybees (Apis spp.), to 
meet the growing demand for flowering-crop-based products. Although effective pollinators of many crops, honeybees 
are generalist foragers and are known to have low or even absent affinity for target crops such as strawberries and 
pear. To mitigate this effect and avoid pollination deficit, farmers typically increase stocking density of honeybee hives, 
an approach that is not only economically unsustainable but may also have ecological drawbacks as competition with 
wild pollinators intensifies. Thus, there is a pressing need to enhance honeybee pollination efficiency for target crops, 
ensuring a more sustainable solution both economically and ecologically for farmers. To achieve this, the first step is to 
increase the attractiveness of the target crop to the honeybee forager. Here we present a recently commenced project 
aimed at evaluating a two-step method to enhance pollinator attraction to strawberry flowers, a crop known to have low 
attractiveness to honeybees. Using olfactory bioassays and free-foraging preference tests in semi-field environments, we 
investigate how (1) nectivorous flower-volatile-emitting yeasts and other olfactory attractants and (2) dietary conditioning 
enhance floral constancy and better steer pollinators toward target crops. Better steering honeybees to crops can help 
reduce stocking rates, minimizing the ecological impact of beekeeping while enabling beekeepers to provide more precise 
crop pollination for farmers. If successful, this two-step approach could contribute to more sustainable crop-pollination 
and beekeeping practices with honeybees.


