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Abstract

Allometric considerations have suggested that small herbivores are inefficient at or incapable of extracting energy from the microbial fermentation of structural carbohydrates. This notion is at odds with accumulating empirical evidence that demonstrates well-developed fiber digestion abilities for a number of small rodent genera. To examine the apparent inconsistency, we have constructed a model of plant fiber utilization tailored specifically for hindgut fermenters. Computer simulations provide estimates of fiber and overall dry-matter digestibilities as a function of body size, energy demand, and diet. Our calculations indicate that small mammals can obtain significant benefit from fiber fermentation, especially at moderate fiber levels. Comparisons with literature data are in general agreement, although fiber digestion abilities are still underestimated for the smallest animals. In an empirical test of the model, Neotoma obtained over 21 % of their digestible energy solely from the microbial fermentation of plant fiber. We also observed an interesting pattern of allometric sorting predicted by the model. Smaller wood rats significantly reduced the fiber content of their diet, a behavior presumably reflecting energy limitations.






Publisher

The University of Chicago Press






ISSN

0003-0147






Volume

139






First Page

398






Last Page

416






Language (ISO)

English






Keywords

dietary fiber, Neotoma, fermentation






Recommended Citation

The American Naturalist, Vol 139, No 2, 398-416







    

    





































	
	
	
    
    
    
	
		
		
		
	
	
	
	
	
	




	
       
    	
        Download
      





	




     













     DOWNLOADS

    Since July 06, 2016


    
        
    





























	




	





	
		Included in

	
		
				
					Biology Commons
				
				
			
		
	

	









Share

	
	
    	
    	
		
		
    	
    	
	











	

COinS







 









	 

	 





	
	

	


Search



	

	
		Enter search terms:
	
		
			
				
			 
			
		

	
		Select context to search:
	 
		
			
				in this series
in this repository
across all repositories


			
		





	
	
		
			Advanced Search
		
	






		
			
				Notify me via email or RSS
			
		
















Browse

	Collections
	Disciplines
	Authors



Author Corner







		
			
				Author FAQ
			
		
	
				
						Policies
				
			
	
				
						Submission Guidelines
				
			
	
				
					Submit Research
				
			





Links

		
			
				
						UNM Biology Department
				
			
			
			
		







Tweets by UNMLibraries 



	






	
		
	


	















	 

	






	

	

	


	Elsevier - Digital Commons





	
	[image: UNM University Libraries]

	
		
				Home
		 | 
		
				About
		 | 
		
				FAQ
		 | 
		
				My Account
		 | 
		
				Accessibility Statement
		
	

	
			
                                    Privacy
			
			
                                    Copyright
				
	

	
	














