
    
    
        




    


    




    




            
                
            

            Skip to Main Content

    








    
        

    
    
        
    
        
            
        

            Advertisement

            


 
    


    


    
        



        
            [image: Oxford Academic]
        


                
            
            
                Journals
            

            
                Books
            


    

 
    

            	
                    
                        Search Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    
	
                    
                        Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    



            
                

            

        

    



    
    
        



    
            
                Navbar Search Filter
            
            Journal of Animal Science
This issue
ASAS Journals
Biological Sciences
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    High-Impact Collection
                
            
        
	

                
                    Infographics
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Why Publish with Us?
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Journal of Animal Science
                
            
        
	

                
                    About the American Society of Animal Science
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising & Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        



        
	
            Journals on Oxford Academic
        
	
            Books on Oxford Academic
        


    





    
        
                
                    ASAS Journals
                

                            
                    [image: Journal of Animal Science]
                

            
                    
                            
                                [image: American Society of Animal Science]
                            
                                            
            
 
        

    


    
        


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    High-Impact Collection
                
            
        
	

                
                    Infographics
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Why Publish with Us?
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Journal of Animal Science
                
            
        
	

                
                    About the American Society of Animal Science
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising & Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        



        


        
            
                Close



    
            
                Navbar Search Filter
            
            Journal of Animal Science
This issue
ASAS Journals
Biological Sciences
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





    
    
    
    
    
    
    
    
    
 
    



        
        

 
    



    
            
                
                    

                    




    
        Article Navigation
    

    
        
            Close mobile search navigation
        
        Article Navigation

        
    
        


    
    
        
                [image: Issue Cover]
        

        
            

                        Volume 84

                        Issue 1




            

            
January 2006            

            
        

    

 
    


            

            

    
        	
            < Previous
        
	
            Next >
        

 
    


        

    







    
    
        
            Article Navigation
        
    




    
        
            Article Navigation
        
    




    
    
        

    

    
        
            Journal Article
                    



    
                
                    
                        Relationships of feedlot feed efficiency, performance, and feeding behavior with metabolic rate, methane production, and energy partitioning in beef cattle
                    



    Get access
    [image: Arrow]
                

                
                    
                                




                                    J. D. Nkrumah, 

                                    

    
        
    J. D. Nkrumah



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    E. K. Okine, 

                                    

    
        
    E. K. Okine



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    G. W. Mathison, 

                                    

    
        
    G. W. Mathison



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    K. Schmid, 

                                    

    
        
    K. Schmid



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    C. Li, 

                                    

    
        
    C. Li



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    J. A. Basarab, 

                                    

    
        
    J. A. Basarab



    


    
        †Alberta Agriculture, Food and Rural Development, Lacombe Research Centre, Lacombe, AB, T4L 1W1 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    M. A. Price, 

                                    

    
        
    M. A. Price



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Z. Wang, 

                                    

    
        
    Z. Wang



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    S. S. Moore

                                    

    
        
    S. S. Moore
            



    


    
        *Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, AB, T6G 2P5 Canada

    


    
        2Corresponding author: stephen.moore@ualberta.ca

    

    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                

                    

                



        
            Journal of Animal Science, Volume 84, Issue 1, January 2006, Pages 145–153, https://doi.org/10.2527/2006.841145x

        

        
            
                Published:

                01 January 2006

            

                
                    Article history
                
                    

            
                
                    Received:

                    09 February 2005

                

                
                    Accepted:

                    18 August 2005

                

                
                    Published:

                    01 January 2006

                

        

        

    






 
    

    
         
    



        
            
                
                    	
                            
                                
                                
                                    Views

                                    
                                

                            
                            


                                
	
                                    Article contents
                                
	
                                    Figures & tables
                                
	
                                    Video
                                
	
                                    Audio
                                
	
                                    Supplementary Data
                                


                        


                        	
    
        
    
    Cite



    Cite

        
            J. D. Nkrumah, E. K. Okine, G. W. Mathison, K. Schmid, C. Li, J. A. Basarab, M. A. Price, Z. Wang, S. S. Moore,  Relationships of feedlot feed efficiency, performance, and feeding behavior with metabolic rate, methane production, and energy partitioning in beef cattle, Journal of Animal Science, Volume 84, Issue 1, January 2006, Pages 145–153, https://doi.org/10.2527/2006.841145x

        


    
        
            
            
            Select Format
            Select format
.ris (Mendeley, Papers, Zotero)
.enw (EndNote)
.bibtex (BibTex)
.txt (Medlars, RefWorks)


            Download citation
        

    


    Close


 
    


                        
	
    
            
        
            
                Permissions Icon
            
            Permissions
        
    

 
    


                        
	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    


                    
    
        





    
    
        



    
            
                Navbar Search Filter
            
            Journal of Animal Science
This issue
ASAS Journals
Biological Sciences
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    

    







    
        

        
            
                Close



    
            
                Navbar Search Filter
            
            Journal of Animal Science
This issue
ASAS Journals
Biological Sciences
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





 
    


                    

                

            

            
    
        
    





                    ABSTRACT

Residual feed intake (RFI) is the difference between the actual and expected feed intake of an animal based on its BW and growth rate over a specified period. The biological mechanisms underlying the variation in feed efficiency in animals with similar BW and growth rate are not well understood. This study determined the relationship of feedlot feed efficiency, performance, and feeding behavior with digestion and energy partitioning of 27 steers. The steers were selected from a total of 306 animals based on their RFI following feedlot tests at the University of Alberta Kinsella Research Station. Selected steers were ranked into high RFI (RFI >0.5 SD above the mean, n = 11), medium RFI (RFI ± 0.5 SD above and below the mean, n = 8), and low RFI (RFI <−0.5 SD below the mean, n = 8). The respective BW ± SD for the RFI groups were 495.6 ± 12.7, 529.1 ± 18.6, and 501.2 ± 15.5 kg. Digestibility and calorimetry trials were performed on a corn-or barley-based concentrate diet in yr 1 and 2, respectively, at 2.5 × maintenance requirements. Mean DMI (g/kg of BW0.75) during the measurements for high-, medium-, and low-RFI groups, respectively, were 82.7 ± 2.0, 78.8 ± 2.6, and 81.8 ± 2.5 and did not differ (P > 0.10). Residual feed intake was correlated with daily methane production and energy lost as methane (r = 0.44; P < 0.05). Methane production was 28 and 24% less in low-RFI animals compared with high- and medium-RFI animals, respectively. Residual feed intake tended to be associated (P < 0.10) with apparent digestibilities of DM (r = −0.33) and CP (r = −0.34). The RFI of steers was correlated with DE (r = −0.41; P < 0.05), ME (r = −0.44; P < 0.05), heat production (HP; r = 0.68; P < 0.001), and retained energy (RE; r = −0.67; P < 0.001; energy values are expressed in kcal/kg of BW0.75). Feedlot partial efficiency of growth was correlated (P < 0.01) with methane production (r = −0.55), DE (r = 0.46), ME (r = 0.49), HP (r = −0.50), and RE (r = 0.62). With the exception of HP (r = 0.37; P < 0.05), feed conversion ratio was unrelated to the traits considered in the study. Feeding duration was correlated (P < 0.01) with apparent digestibility of DM (r = −0.55), CP (r = −0.47), methane production (r = 0.51), DE (r = −0.52), ME (r = −0.55), and RE (r = −0.60). These results have practical implications for the selection of animals that eat less at a similar BW and growth rate and for the environmental sustainability of beef production.
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