Spatial epidemiology of foulbrood diseases in honey bees
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Abstract: Foulbrood diseases remain a threat to the European honey bee (Apismellifera) due to a
poor understanding of disease epidemiology. We present an analysis of the spatial ecology of
European foulbrood disease, demonstrating that it is significantly clustered in space independent of
the inhomogeneous arrangement of bee colonies in the UK apicultural network. We describe an
individual-based model of foulbrood disease based on the spatial analysis of the apiary network,
which accounts for local movement (via drifting and robbing) as well as global movement (via
beekeeper behaviour). According to our model, factors influencing beekeeper behaviour can
account for a large proportion of new infections of European Foulbrood disease, both in discovery of
infection and in moving of disease to disparate parts of the apiary network. Consequently, improving
links between beekeepers and regulatory agencies can potentially decrease disease incidence in the
UK.



