







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	perspectives

	
                                    article


    
        
        
            
            
                
                    	Perspective
	Published: 21 November 2018



                    LEDs for photons, physiology and food

                    	P. M. Pattison1, 
	J. Y. Tsao2, 
	G. C. Brainard3 & 
	â€¦
	B. Bugbee4Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 563,Â pages 493â€“500 (2018)Cite this article
                    

                    
        
            	
                        14k Accesses

                    
	
                        235 Citations

                    
	
                            70 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Agriculture
	Energy efficiency
	Inorganic LEDs
	Neurology
	Technology


    


                
    
    

    
    

                
            


        
            Abstract
Lighting based on light-emitting diodesÂ (LEDs) not only isÂ more energy efficient than traditional lighting, but also enables improved performance and control. The colour, intensity and distribution of light can now be controlled with unprecedented precision, enabling light to be used both as a signal for specific physiological responses in humans and plants, and as an efficient fuel forÂ fresh food production. Here we show how a broad and improved understanding of the physiological responses to light will facilitate greater energy savings and provide health and productivity benefits that have not previously been associated with lighting.
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                    Fig. 1: The history of lighting technology.[image: ]


Fig. 2: LED emission, human response and plant response spectra.[image: ]


Fig. 3: The two photoreceptor pathways between the human eye and the brain.[image: ]


Fig. 4: Light has both direct and indirect effects on plants.[image: ]
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