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						Abstract
 Dark-cutting in beef carcasses is a quality and economic problem for the grass-fed beef industry in Australia, with ~10% of carcasses graded as dark-cutting. Dark-cutting results from low muscle glycogen levels at the time of slaughter. An experiment was designed to examine the relationship between season and muscle glycogen levels for cattle at pasture. Sixty steers were allocated to 2 stocking rate treatments, low and high (1.5 and 2.5 steers/ha, respectively) with 3 replicates for each treatment and grazed in 6 separate paddocks. Monthly samples of the M. semimembranosus (SM) and M. semitendinosus (ST) were taken by biopsy from all cattle and analysed for glycogen and lactate content.
Significant differences in muscle glycogen were found between seasons. Average muscle glycogen levels for autumn, winter, spring and summer were 1.24, 1.00, 1.15 and 0.82 mg/g SM and 0.85, 0.91, 1.05 and 0.76 mg/g ST, respectively. The seasonal effects on muscle glycogen were not influenced by stocking rate, but it is postulated that they were influenced by nutrition, with the peak in muscle glycogen level generally coinciding with the peak in pasture quantity and quality in spring.

					

				
				
					

				

		 
				

				
					
						
							Acknowledgments

								 
						

						Funding was provided by the Department of Primary Industries (formerly the Department of Natural Resources and Environment, Victoria) and Meat and Livestock Australia. Biometric support from Kim Butler and Gavin Kearney is gratefully acknowledged. We also thank the referees for comments that have greatly improved the manuscript.

 
			References

		


		
[bookmark: R1]
		Braind M,
		Talmant A,
		Braind Y,
		Monin G, Durand R 
		(1981) Metabolic types of muscle in sheep. 1. Myosin ATOase, glycolytic and mitochondrial enzyme activities. European Journal of Applied Physiology 46, 347–358. 
			

		| Crossref |
					  
			
[image: open url image1]
		
		

		
		
		
[bookmark: R2]
		Bird PR,
		Watson MJ, Cayley JWD 
		(1989) Effect of stocking rate, season and pasture characteristics on liveweight gain of beef steers grazing perennial pastures. Australian Journal of Agricultural Research 40, 1277–1291. 
			

		| Crossref |
					  
			
[image: open url image1]
		
		

		
		
		
[bookmark: R3]
		Cayley JWD, Hannah MC 
		(1995) Response to phosphorous fertilizer compared under grazing and mowing. Australian Journal of Agricultural Research 46, 1601–1616. 
			

		| Crossref |
					  
			
[image: open url image1]
		
		

		
		
		[bookmark: R4]
 Fabiansson SU, Shorthose WR, Warner RD 
		(1989) ‘Dark-cutting in cattle and sheep.’ AMLRDC Report No. 2, AMLRDC, Sydney. 

		
		
		
[bookmark: R5]
		Ferguson DM,
		Bruce HL,
		Thompson JM,
		Egan AF,
		Perry D, Shorthose WR 
		(2001) Factors affecting beef palatability — farmgate to chilled carcass. Australian Journal of Experimental Agriculture 41, 879–891. 
			

		| Crossref | GoogleScholarGoogle Scholar | 
			[image: open url image1]
		
		

		
		
		[bookmark: R6]
 Ferguson DM, Thompson JM, Polkinghorne R 
		
		
		(1999) Meat Standards Australia: a ‘PACCP’ based grading scheme for consumers. 3. PACCP requirements which apply to carcass processing. ‘Proceedings of the 45th international congress of meat science and technology’. (Japanese Society of Meat Science and Technology: Yokohama, Japan) 



 
		[bookmark: R7]
 GenStat Committee (2000).  ‘GenStat for Windows. Release 4.2, 5th edn.’ (VSN International Ltd: Oxford)
 

		
		
		[bookmark: R8]
 McIntyre BL 
		(1988) The incidence of meat with high ultimate pH from yearling Kimberley Shorthorn cattle. ‘Dark-cutting in cattle and sheep’. (Eds SU Fabiansson, WR Shorthose, RD Warner)
		 pp. 8–18. (AMLRDC: Sydney) 

		
		
		
[bookmark: R9]
		Pethick DW,
		Cummins L,
		Gardner GE,
		Knee BW,
		McDowell M,
		McIntyre BL,
		Tudor G,
		Walker PJ, Warner R 
		(1999) The regulation by nutrition of glycogen in the muscle of ruminants. Recent Advances in Animal Nutrition in Australia 12, 145–151. 
			[image: open url image1]
		
		

		
		
		
[bookmark: R10]
		Pethick DW, Rowe JB 
		(1996) The effect of nutrition and exercise on carcass parameters and the level of glycogen in skeletal muscle of Merino sheep. Australian Journal of Agricultural Research 47, 525–537. 
			

		| Crossref |
					  
			
[image: open url image1]
		
		

		
		
		
[bookmark: R11]
		Pethick DW,
		Rowe JB, McIntyre BL 
		(1994) Effect of diet and exercise on glycogen levels in the muscle of cattle. Proceedings of the Australian Society of Animal Production 20, 403. 
			[image: open url image1]
		
		

		
		
		[bookmark: R12]
 Pethick DW, Rowe JB, Tudor G 
		(1995) Glycogen metabolism and meat quality. ‘Recent advances in animal nutrition in Australia’. (Eds JB Rowe, JV Nolan, RD Warner)
		 pp. 97–103. (University of New England: Armidale, NSW) 

		
		
		
[bookmark: R13]
		Reed KFM 
		(1978) The effect of season of growth on the feeding value of pasture. Journal of British Grassland Society 33, 227–234. 
			[image: open url image1]
		
		

		
		
		[bookmark: R14]
 Tarrant PV 
		(1981) The occurrence, causes and economic consequences of dark-cutting in beef — a survey of current information. ‘The problem of dark-cutting in beef’. (Eds DE Hood, PV Tarrant, RD Warner)
		 pp. 25–62. (Martinus Nijhoff Publishers: The Netherlands) 

		
		
		[bookmark: R15]
 Tarrant PV 
		(1989) Animal behaviour and environment in the dark-cutting condition. ‘Dark-cutting in cattle and sheep’. (Eds SU Fabiansson, WR Shorthose, RD Warner)
		 pp. 8–18. (AMLRDC: Sydney) 

		
		
		[bookmark: R16]
 Walker PJ, Warner RD, Pethick DW, Gardner GE, Cummins L, Knee B 
		
		
		(1999) Reducing dark-cutting in beef. ‘Proceedings of the Australian Association of Cattle Veterinarians’.  



 
		
[bookmark: R17]
		Walsh GL, Birrell HA 
		(1987) Seasonal variations in the chemical composition and nutritive value of five pasture species in south-western Victoria. Australian Journal of Experimental Agriculture 27, 807–816. 
			

		| Crossref |
					  
			
[image: open url image1]
		
		

		
		
		
[bookmark: R18]
		Warner RD,
		Eldridge GA,
		Barnett JL,
		Halpin CG, Cahill DJ 
		(1986) The effects of fasting and cold stress on dark-cutting and bruising in cattle. Proceedings of the Australian Society of Animal Production 16, 383. 
			[image: open url image1]
		
		

		
		
		[bookmark: R19]
 Warner RD, Pethick DW 
		(2000) ‘Reducing the incidence of dark-cutting beef carcasses in southern Australia.’ MLA Research Report, TR.001, Sydney. 

		
		
		[bookmark: R20]
 Warner RD, Truscott TG, Eldridge G, Franz PR 
		
		
		(1988) A survey of the incidence of high pH beef meat in Victorian abattoirs. ‘Proceedings of the 34th international congress of meat science and technology’. (Ed.  CS Chandler ,
				RF Thornton ,
				RD Warner )
			 pp. 150–151. (AMLRDC: Sydney) 



 
		
[bookmark: R21]
		Watson MJ,
		Bird PR,
		Cayley JWD,
		Chin JF, Flinn PC 
		(1980) Effect of season and stocking rate on the diet selectivity of steers grazing perennial pastures. Proceedings of the Australian Society of Animal Production 13, 463. 
			[image: open url image1]
		
		

		
		



 


 





 
				

		
			
		

				
					
						
	
		[image: Committee on Publication Ethics]

	

	
		
			
						
							
					

							
							
							
							
							
						

						

					
								
									Rent Article (via Deepdyve)
								
							
			Export Citation
			
				Cited By (30)
			
				Get Permission
		
		

		
		
		
			View Dimensions

			

		

	
			
				
					Subscriber Login

					
					
					
					Username:
					

					Password:
					 
				 

			

		
					

				
	
		   
		

	 
		    
	            Journal Navigation

    	        
						

						
							Left Panel NavigationJournal Home
						

							About the Journal
	Editorial Structure
	Publishing Policies
	Contacts


					
					
	

						
							Left Panel NavigationContent
						

							
												Left Panel NavigationLatest
											
	
														Left Panel NavigationJust Accepted
													
	
														  Left Panel NavigationMost Read
													
	
													Left Panel NavigationCollections
											  	
	All Content
	Special Issues
	Research Fronts
	Virtual Issues
	Reviews
	Perspectives on Animal Biosciences Series
	Animal Science Reflections


					
					
	

						
							Left Panel NavigationFor Authors
						

							General Information
	Scope
	
										
				     						
										Submit Article
										
										
	Author Instructions
	Licence to Publish
	Open Access
	Read and Publish
	Publishing Charges
	Awards and Prizes


					
					
	

						
							Left Panel NavigationFor Reviewers
						

							Reviewer Guidelines
	
										
				     						
										Review Article 
										
	Reviewer Recognition
	Annual Reviewer Index


					
					
	

						
							Left Panel NavigationFor Subscribers
						

							Subscription Prices
	Customer Service
	Library Recommendation


					
					
	

						
							Left Panel NavigationFor Advertisers
						

						

					
					


				
				

			
	 [image: email icon]
	 	e-Alerts

	 	
		Subscribe to our Email Alert or [image: RSS] feeds for the latest journal papers.

	 

	 



			    
		


	

    
		
         
          Links

            
              Links first column

              	About Us
	Contact Us
	Help
	Workshops
	Building Technology Resources 


            
        

        
          Browse by subject

          
            
              Browse by subject first column

              	Animals
	Built Environment
	Food & Agriculture
	Gardening & Horticulture
	Children


            
          

          
            
              Browse by subject second column

              	Marine & Freshwater
	Natural Environment
	Physical Sciences
	Plants & Fungi
	Science in Society


            
          

        

        
          Connect with us

            [image: Like us on Facebook]
            [image: Follow us on Twitter]
            [image: Connect with us on Instagram]
            [image: Connect with us on LinkedIn]
        
 

	
		We acknowledge the Traditional Owners of the land, sea and waters, of the areas that we live and work on across Australia. We acknowledge their continuing connection to their culture, their contribution to our shared knowledge, and pay our respects to their Elders past and present.

		
			Copyright Legal Notice and Disclaimer Privacy

		

		[image: CSIRO]
		
			[image: Australian Academy Of Science]
		
	
	





     
     [image: Clicky]



		

    
	














