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Large populations of free-ranging domestic animals occur in many parts of the developing world, and there
is an increasing concern that such populations may serve as sources and reservoirs of multi-host
pathogens transmitted to wildlife. This study was undertaken to assess the conservation threats posed by
multi-host pathogens of free-ranging dogs around a protected area in central India.  Six villages around the
Great Indian Bustard Wildlife Sanctuary were included in this study. As virtually all the dogs in such settings
are free-ranging and not habituated to restraint of any sort, a non-invasive method using photographic mark-
recapture approach was optimized. Serologic surveys were undertaken to assess dog population exposure
rates to three viral pathogens of conservation concern, canine parvovirus (CPV), canine distemper virus
(CDV) and canine adenovirus (CAV). Results indicated that the pathogens are enzootic in the region, and
actively circulate in the dog populations. Dogs had consistently high exposure rates to these pathogens,
indicating survival following early natural exposure. Indian foxes, the most common wild carnivores in the
region, were also tested for exposure to the three pathogens. Results indicated that foxes were susceptible
to these dog pathogens. Further, a high CDV-related mortality was also documented in the foxes. The
demographic and serologic findings support the hypothesis that large populations of free-ranging dogs pose
a significant threat to susceptible wild carnivore species occurring in the region. However, the results of my
village-level vaccination experiment indicated that vaccine-based management of enzootic pathogens in
large, free-ranging dog populations would be ineffective and unnecessary, as much of the effort is put into
vaccinating dogs that are already antibody positive (thus protected). An important outcome of this work was
the realization that effective management of diseases in free-ranging populations requires a better
understanding of the conditions favoring transmission and persistence of the pathogens in the system
under study. An agent-based model was formulated in NetLogo to explore and contrast potential disease
control strategies in free-ranging dog and fox populations. This work highlights the use of an approach
combining data from ecological and epidemiological studies of free-ranging populations with model
explorations to understand conservation threats posed by multi-host pathogens, identify areas where
further research could be directed, and contrast potential disease management interventions.


