Pollinator movement in the intensive agricultural landscape using fluorescent dye particles: Primula vulgaris as a model species
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Primula vulgaris is a self-incompatible, insect-pollinated perennial herb that is rare and declining in Flanders, northern Belgium. It is restricted to a network of fragmented populations connected through linear landscape elements (such as ditches) in areas of intensive agriculture around the city of Bruges. Modern intensive agriculture has led to a decline in biodiversity in Western Europe, with habitat loss and fragmentation being a key issue for many plant species. The resulting small and isolated populations are susceptible to genetic, environmental and demographic stochasticity and are likely to express inbreeding depression, high levels of genetic erosion, low reproductive success and disruption of gene flow patterns. Pollen flow between populations can counteract the negative effects of habitat fragmentation. However, insect-dependent flowering plants are more sensitive to habitat fragmentation since there is a widespread decline in pollinators and there seems to be a limited capacity of pollinators to move between isolated plant populations in fragmented habitats. 
The movement of pollinators of P. vulgaris in the intensive agricultural landscape was studied using fluorescent dye particles as pollen analogues in five dye source populations and 15 recipient populations. We investigated (1) whether there was transfer of dye particles within source populations and between source and recipient populations; (2) whether pollinators use the linear landscape elements between populations for foraging; (3) what the effect is of the length of the linear landscape elements connecting source and recipient populations.
Our experiment showed a large activity of pollinators within dye source populations, with 81.8% to 96.7% of the individuals showing fluorescent dye deposition on stigmas. Also between source- and recipient populations dye transfer could be detected: 0 to 80% of the individuals in recipient populations showed dye deposition on stigmas. The distribution of dye dispersal was leptokurtic, with the majority being deposited within close proximity of the source and long-distance transfers being rare. The maximum average distance over which dye was transported varies from 96.3m to 1087.4 m. Dye particles were found on stigmas of non-Primula vulgaris individuals occurring in the linear landscape elements separating populations. On population level, the distance to the dye source was significantly correlated to dye transfer.
