





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Approach direction prior to landing explains patterns of colour learning
  
      Keri V. Langridge, Claudia Wilke, Olena Riabinina, Misha Vorobyev,  View ORCID ProfileNatalie Hempel de Ibarra

  
      doi: https://doi.org/10.1101/381210 

  
  
  

Keri V. Langridge 
1Centre for Research in Animal Behaviour, Department of Psychology, University of Exeter, EX4 4QG, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Claudia Wilke 
1Centre for Research in Animal Behaviour, Department of Psychology, University of Exeter, EX4 4QG, UK.
2Department of Psychology, University of York, YO10 5DD, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Olena Riabinina 
3Division of Neuroscience & Experimental Psychology, School of Biological Sciences, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Misha Vorobyev 
4Department of Optometry and Vision Science, University of Auckland, Auckland 1142, New Zealand.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Natalie Hempel de Ibarra 
1Centre for Research in Animal Behaviour, Department of Psychology, University of Exeter, EX4 4QG, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Natalie Hempel de Ibarra
	For correspondence: 
N.Hempel@exeter.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
Gaze direction is closely coupled with body movement in insects and other animals. If movement patterns interfere with the acquisition of visual information, insects can actively adjust them to seek relevant cues. Alternatively, where multiple visual cues are available, an insect’s movements may influence how it perceives a scene. We show that the way a foraging bumblebee approaches a floral pattern could determine what it learns about the pattern. When trained to vertical bicoloured patterns, bumblebees consistently approached from below centre in order to land in the centre of the target where the reward was located. In subsequent tests, the bees preferred the colour of the lower half of the pattern that they predominantly faced during the approach and landing sequence. A predicted change of learning outcomes occurred when the contrast line was moved up or down off-centre: learned preferences again reflected relative frontal exposure to each colour during the approach, independent of the overall ratio of colours. This mechanism may underpin learning strategies in both simple and complex visual discriminations, highlighting that morphology and action patterns determines how animals solve sensory learning tasks. The deterministic effect of movement on visual learning may have substantially influenced the evolution of floral signals, particularly where plants depend on fine-scaled movements of pollinators on flowers.
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