







    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



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 January 2011



                    Primitive agriculture in a social amoeba

                    	Debra A. Brock1, 
	Tracy E. Douglas1, 
	David C. Queller1 & 
	â€¦
	Joan E. Strassmann1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 469,Â pages 393â€“396 (2011)Cite this article
                    

                    
        
            	
                        7988 Accesses

                    
	
                        201 Citations

                    
	
                            177 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Evolution
	Symbiosis


    


                
    
    

    
    

                
            


        
            Abstract
Agriculture has been a large part of the ecological success of humans1. A handful of animals, notably the fungus-growing ants, termites and ambrosia beetles2,3,4, have advanced agriculture that involves dispersal and seeding of food propagules, cultivation of the crop and sustainable harvesting5. More primitive examples, which could be called husbandry because they involve fewer adaptations, include marine snails farming intertidal fungi6 and damselfish farming algae7. Recent work has shown that microorganisms are surprisingly like animals in having sophisticated behaviours such as cooperation, communication8,9 and recognition10,11, as well as many kinds of symbiosis12,13,14,15. Here we show that the social amoeba Dictyostelium discoideum has a primitive farming symbiosis that includes dispersal and prudent harvesting of the crop. About one-third of wild-collected clones engage in husbandry of bacteria. Instead of consuming all bacteria in their patch, they stop feeding early and incorporate bacteria into their fruiting bodies. They then carry bacteria during spore dispersal and can seed a new food crop, which is a major advantage if edible bacteria are lacking at the new site. However, if they arrive at sites already containing appropriate bacteria, the costs of early feeding cessation are not compensated for, which may account for the dichotomous nature of this farming symbiosis. The striking convergent evolution between bacterial husbandry in social amoebas and fungus farming in social insects makes sense because multigenerational benefits of farming go to already established kin groups.
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                    Figure 1: 
                        Fruiting body structure and sorus contents from farmer and non-farmer 
                        D.discoideum
                         clones.
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Figure 2: 
                        Farmers readily reassociate with bacteria, suggesting a persistent interaction.
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Figure 3: 
                        The advantage of carrying food is context dependent.
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Figure 4: 
                        Life-history traits differ between farmers and non-farmers.
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The success of our species has been in part because of our use of agriculture, but it is not a uniquely human occupation. Some social insects â€” such as fungus-growing ants and ambrosia beetles â€” have developed quite sophisticated cultivation and harvesting routines. A more modest form of fungal husbandry has been adopted by marine snails, but it comes as something as a surprise to discover a primitive form of agriculture in the soil-dwelling social amoeba Dictyostelium discoideum, familiarly known as slime mould. About one-third of D. discoideum clones isolated from the wild refrain from consuming all the available bacteria at a site, instead incorporating them into their reproductive assemblages. This 'harvest' is carried by the spores during dispersal and serves to seed a new bacterial crop at their next location. The connection between farming and sociality â€” in humans, insects and these symbiotic microbes â€” may be more than a coincidence since the multigenerational benefits generated are enjoyed by already established kin groups.
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