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            Abstract
Pollinators are declining worldwide1 and this has raised concerns for a parallel decline in the essential pollination service they provide to both crops and wild plants2,3. Anthropogenic drivers linked to this decline include habitat changes, intensive agriculture, pesticides, invasive alien species, spread of pathogens and climate change1. Recently, the rapid global increase in artificial light at night4 has been proposed to be a new threat to terrestrial ecosystems; the consequences of this increase for ecosystem function are mostly unknown5,6. Here we show that artificial light at night disrupts nocturnal pollination networks and has negative consequences for plant reproductive success. In artificially illuminated plant–pollinator communities, nocturnal visits to plants were reduced by 62% compared to dark areas. Notably, this resulted in an overall 13% reduction in fruit set of a focal plant even though the plant also received numerous visits by diurnal pollinators. Furthermore, by merging diurnal and nocturnal pollination sub-networks, we show that the structure of these combined networks tends to facilitate the spread of the negative consequences of disrupted nocturnal pollination to daytime pollinator communities. Our findings demonstrate that artificial light at night is a threat to pollination and that the negative effects of artificial light at night on nocturnal pollination are predicted to propagate to the diurnal community, thereby aggravating the decline of the diurnal community. We provide perspectives on the functioning of plant–pollinator communities, showing that nocturnal pollinators are not redundant to diurnal communities and increasing our understanding of the human-induced decline in pollinators and their ecosystem service.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 / 30 days
cancel any time

Learn more



Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Interaction web showing the pathway by which artificial light at night affects plant reproduction and diurnal pollinator communities.


Figure 2: Effects of artificial lighting on parameters of nocturnal plant-flower visitor networks.


Figure 3: Merged overall quantified diurnal and nocturnal plant-flower visitor network.


Figure 4: Effects of artificial lighting on fruit set.
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        Editorial Summary
Night lights put off pollinators
Pollinator numbers are declining worldwide. Alongside factors such as land use change and agricultural intensification, artificial light at night has been proposed to contribute to this loss. Eva Knop and colleagues put this theory to the test in a field experiment in Switzerland. They exposed ruderal meadows to artificial light at night and monitored nocturnal pollinator behaviour. Pollinator visits to plants fell by 62% in the illuminated plots, and fruit production by a focal plant fell by 13%. The findings suggest that artificial light at night, which is spreading at an estimated rate of 6% per year, poses yet another threat to global pollinator health.
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