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            Abstract
Emerging infectious diseases (EIDs) pose a risk to human welfare, both directly1 and indirectly, by affecting managed livestock and wildlife that provide valuable resources and ecosystem services, such as the pollination of crops2. Honeybees (Apis mellifera), the prevailing managed insect crop pollinator, suffer from a range of emerging and exotic high-impact pathogens3,4, and population maintenance requires active management by beekeepers to control them. Wild pollinators such as bumblebees (Bombus spp.) are in global decline5,6, one cause of which may be pathogen spillover from managed pollinators like honeybees7,8 or commercial colonies of bumblebees9. Here we use a combination of infection experiments and landscape-scale field data to show that honeybee EIDs are indeed widespread infectious agents within the pollinator assemblage. The prevalence of deformed wing virus (DWV) and the exotic parasite Nosema ceranae in honeybees and bumblebees is linked; as honeybees have higher DWV prevalence, and sympatric bumblebees and honeybees are infected by the same DWV strains, Apis is the likely source of at least one major EID in wild pollinators. Lessons learned from vertebrates10,11 highlight the need for increased pathogen control in managed bee species to maintain wild pollinators, as declines in native pollinators may be caused by interspecies pathogen transmission originating from managed pollinators.
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                    Figure 1: DWV and N. ceranae infectivity in bumblebees.[image: ]


Figure 2: Geographical distribution of DWV and N. ceranae across their pollinator hosts.[image: ]


Figure 3: Sympatric Apis and Bombus share viral strains.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Host bee species and sampling-site distributions.
Distribution of sampling sites across Great Britain and the Isle of Man. The most common Bombus species on a given site is represented by coloured letters and the second most common Bombus species is represented by the colours of the dots. Total sample sizes for each site are given in the table.


Extended Data Figure 2 Prevalence of DWV and N. ceranae per site and host bee species.
a–d, Pathogen prevalence in Bombus spp. in per cent per site for DWV (a) and for N. ceranae (b), and per species for DWV (c) and for N. ceranae (d). Bars indicate 95% confidence intervals. Note different scales.


Extended Data Figure 3 Raw data for prevalence of DVW and N. ceranae.
The linear models shown only illustrate the relationships but do not drive the conclusions in the main text. a, DWV presence in Apis and Bombus (adjusted R2 = 0.34, P < 0.001). b, DWV replicating in Bombus and DWV presence in Bombus (adjusted R2 = 0.46, P < 0.001). c, N. ceranae presence in Apis and Bombus (adjusted R2 = −0.04, P > 0.728). The line shows the best fit and the dark grey region shows 95% confidence interval of fit.


Extended Data Table 1 Pathogen prevalence per speciesFull size table


Extended Data Table 2 Alternative models for the diversification of DWV and VDV viruses in UK pollinatorsFull size table
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Noah Baker asks researcher Mark Brown about the diseases which are infecting bumblebees.
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Efficient pollination is vital for both crop production and ecosystem sustainability, and there is evidence to suggest that emerging infectious diseases are contributing to a decline in populations of some important insect pollinators. This study combines laboratory infection experiments and field studies to demonstrate infectivity of two serious honeybee (Apis mellifera) pathogens in a wild pollinator, the bumblebee (Bombus terrestris). Data from across the United Kingdom show that there is co-localization of deformed wing virus (DWV) and the microsporidian parasite Nosema ceranae in the two types of pollinator, and that the honeybee disease can be infectious in bumblebees. This work indicates that wild pollinator populations may be at risk, and unlike managed populations of Apis, they are not protected by intervention from beekeepers. Such a loss of wild pollinators would significantly decrease crop pollination efficiency.

show all

    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
