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						Abstract
 A 2 by 2 factorial arrangement of treatments was used to evaluate the effect of pellet diameter (3 and 4.76 mm) and pellet length (3 and 6 mm) on pellet quality and performance, apparent metabolisable energy and ileal digestibility of nitrogen and starch in broilers. From 0 to 9 days of age, all birds were offered a common starter diet. Broiler grower (Days 10–21) and finisher (Days 22–42) diets, based on maize, were formulated and then allocated to the four different treatments. All diets were steam-conditioned at 60°C before pelleting. In grower diets, increasing pellet diameter and pellet length reduced (P < 0.001) the gelatinised starch content of the diets. In finisher diets, gelatinised starch content of pellets was not influenced (P > 0.05) by main effects or the interaction. In grower and finisher diets, increments in pellet durability index and pellet hardness with increasing pellet length were greater in pellets with a 3-mm diameter than those with a 4.76-mm diameter. During the grower period (Days 10–21), birds fed the 3-mm-diameter pellets had lower (P < 0.01) feed per gain than those fed pellets with a 4.76-mm diameter. During the finisher (Days 22–42) and whole trial (Days 10–42) periods, neither main effects nor the interaction were significant (P > 0.05) for weight gain, feed intake and feed per gain. Increasing pellet diameter from 3 to 4.76 mm decreased (P < 0.001) apparent metabolisable energy values. Neither main effects nor the interaction were significant (P > 0.05) for the coefficient of ileal apparent digestibility of nitrogen. Increasing pellet length from 3 to 6 mm decreased (P < 0.05) relative weight of gizzard in 3-mm-diameter pellets but not in the 4.76-mm-diameter pellets (P > 0.05). Overall, when low conditioning temperatures are used to optimise nutrient availability, small diameter die holes and longer pellet lengths can favour creating high physical quality pellets. The present study also showed that feeding lower diameter pellets to broilers during the grower period (Days 10–21) only improved feed per gain, a response which disappeared as the birds grew older.

					

				
				
					

				

		 
				

				
					
						References

					
									

								Abdollahi MR, Ravindran V, Wester TJ, Ravindran G, Thomas DV 










(2010a) Influence of conditioning temperature on performance, apparent metabolisable energy, ileal digestibility of starch and nitrogen and the quality of pellets, in broiler starters fed maize- and sorghum-based diets. Animal Feed Science and Technology 162, 106–115. 
| Influence of conditioning temperature on performance, apparent metabolisable energy, ileal digestibility of starch and nitrogen and the quality of pellets, in broiler starters fed maize- and sorghum-based diets.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Abdollahi MR, Ravindran V, Wester TJ, Ravindran G, Thomas DV 










(2010b) Influence of conditioning temperature on the performance, nutrient utilisation and digestive tract development of broilers fed on maize- and wheat-based diets. British Poultry Science 51, 648–657.
| Influence of conditioning temperature on the performance, nutrient utilisation and digestive tract development of broilers fed on maize- and wheat-based diets.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BC3cXhtlyrtbzE&md5=1fdbf842bb54d36df8d17e034ad860caCAS | 
 
						

 				 
									

								Abdollahi MR, Ravindran V, Wester TJ, Ravindran G, Thomas DV 










(2011) Influence of feed form and conditioning temperature on performance, apparent metabolisable energy and ileal digestibility of starch and nitrogen in broiler starters fed wheat-based diet. Animal Feed Science and Technology 168, 88–99.
| Influence of feed form and conditioning temperature on performance, apparent metabolisable energy and ileal digestibility of starch and nitrogen in broiler starters fed wheat-based diet.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BC3MXpslWqsbc%3D&md5=096c226f0511b8de92145937235e9303CAS | 
 
						

 				 
									

								Abdollahi MR, Ravindran V, Wester TJ, Ravindran G, Thomas DV 










(2012) Effect of improved pellet quality from the addition of a pellet binder and/or moisture to a wheat-based diet conditioned at two different temperatures on performance, apparent metabolisable energy and ileal digestibility of starch and nitrogen in broilers. Animal Feed Science and Technology 175, 150–157.
| Effect of improved pellet quality from the addition of a pellet binder and/or moisture to a wheat-based diet conditioned at two different temperatures on performance, apparent metabolisable energy and ileal digestibility of starch and nitrogen in broilers.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BC38XnvVSjsL0%3D&md5=fca88e2f4d9690e157547c3dc6e495d2CAS | 
 
						

 				 
									

								Amerah AM, Ravindran V 










(2009) Influence of maize particle size and microbial phytase supplementation on the performance, nutrient utilisation and digestive tract parameters of broiler starters. Animal Production Science 49, 704–710.
| Influence of maize particle size and microbial phytase supplementation on the performance, nutrient utilisation and digestive tract parameters of broiler starters.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1MXovFOqs7c%3D&md5=e6f82b9d55b616421d84c1d4b883b414CAS | 
 
						

 				 
									

								Amerah AM, Ravindran V, Lentle RG, Thomas DG 










(2007) Influence of feed particle size and feed form on the performance, energy utilisation, digestive tract development, and digesta parameters of broiler starters. Poultry Science 86, 2615–2623.
| Influence of feed particle size and feed form on the performance, energy utilisation, digestive tract development, and digesta parameters of broiler starters.Crossref | GoogleScholarGoogle Scholar | 1:STN:280:DC%2BD2snptlWjsg%3D%3D&md5=4faf5ec63e3be803cab49c97c7ba40c5CAS | 
 
						

 				 
									

								Angulo E, Brufau J, Esteve-Garcia E 










(1996) Effect of a sepiolite product on pellet durability in pig diets differing in particle size and in broiler starter and finisher diets. Animal Feed Science and Technology 63, 25–34.
| Effect of a sepiolite product on pellet durability in pig diets differing in particle size and in broiler starter and finisher diets.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DyaK28XntlKksL8%3D&md5=9bf49b36490edb848c958c9850582c86CAS | 
 
						

 				 
									

								AOAC (2005) ‘Official methods of analysis.’ 18th edn. (Association of Official Analytical Chemists: Washington, DC) 
 
						

 				 
									

								Briggs JL, Maier DE, Watkins BA, Behnke KC 









(1999) Effect of ingredients and processing parameters on pellet quality. Poultry Science 78, 1464–1471. 
 
						

 				 
									

								Cerrate S, Wang Z, Coto C, Yan F, Waldroup PW 










(2008) Effect of pellet diameter in broiler prestarter diets on subsequent performance. International Journal of Poultry Science 7, 1138–1146.
| Effect of pellet diameter in broiler prestarter diets on subsequent performance.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1MXhsVagt7jE&md5=5d31ad0026476659db167a704306cb9fCAS | 
 
						

 				 
									

								Cerrate S, Wang Z, Coto C, Yan F, Waldroup PW 










(2009) Effect of pellet diameter in broiler starter diets on subsequent performance. Journal of Applied Poultry Research 18, 590–597.
| Effect of pellet diameter in broiler starter diets on subsequent performance.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1MXhtFGru7nF&md5=faa6b1dcf7324cbc166db6c680220f10CAS | 
 
						

 				 
									

								Corzo A, Mejia L, Loar RE 










(2011) Effect of pellet quality on various broiler production parameters. Journal of Applied Poultry Research 20, 68–74.
| Effect of pellet quality on various broiler production parameters.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BC3MXht12rt7jN&md5=3b64d01dd9312cf47ad12f986e56af92CAS | 
 
						

 				 
									

								Cutlip SE, Hott JM, Buchanan NP, Rack AL, Latshaw JD, Moritz JS 










(2008) The effect of steam-conditioning practices on pellet quality and growing broiler nutritional value. Journal of Applied Poultry Research 17, 249–261.
| The effect of steam-conditioning practices on pellet quality and growing broiler nutritional value.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1cXos1akt7Y%3D&md5=798ca6e26efd281b16b7a2e2f38d9b9eCAS | 
 
						

 				 
									

								Heffner LE, Pfost HB 









(1973) Gelatinisation during pelleting. Feedstuffs 45, 32–33. 
 
						

 				 
									

								Hott JM, Buchanan NP, Cutlip SE, Moritz JS 










(2008) The effect of moisture addition with a mold inhibitor on pellet quality, feed manufacture, and broiler performance. Journal of Applied Poultry Research 17, 262–271.
| The effect of moisture addition with a mold inhibitor on pellet quality, feed manufacture, and broiler performance.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1cXos1akt7c%3D&md5=fd9cfec33bb1833c755f4a3ba46accdcCAS | 
 
						

 				 
									

								Löwe R 









(2005) Judging pellet stability as part of pellet quality. Feed Technology 9, 15–19. 
 
						

 				 
									

								McCleary BV, Gibson TS, Mugford DC 









(1997) Measurement of total starch in cereal products by amyloglucosidase, α-amylase method: collaborative study. Journal of AOAC International 80, 571–579. 
 
						

 				 
									

								Moritz JS, Beyer RS, Wilson KJ, Cramer KR 









(2001) Effect of moisture addition at the mixer to a corn-soybean-based diet on broiler performance. Journal of Applied Poultry Research 10, 347–353. 
 
						

 				 
									

								Moritz JS, Cramer KR, Wilson KJ, Beyer RS 









(2003) Feed manufacture and feeding of rations with graded levels of added moisture formulated to different energy densities. Journal of Applied Poultry Research 12, 371–381. 
 
						

 				 
									

								NRC (1994) ‘Nutrient requirements of poultry.’ 9th revised edn. (National Academic Press: Washington, DC) 
 
						

 				 
									

								Ravindran V, Hew LI, Ravindran G, Bryden WL 










(2005) Apparent ileal digestibility of amino acids in feed ingredients for broiler chickens. Animal Science 81, 85–97.
| Apparent ileal digestibility of amino acids in feed ingredients for broiler chickens.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD2MXhtVWqt7vK&md5=287fb74c3eb983c203a0313650b6e994CAS | 
 
						

 				 
									

								Reece FN, Lott BD, Deaton JW 










(1986) The effects of hammer mill screen size on ground corn particle size, pellet durability, and broiler performance. Poultry Science 65, 1257–1261.
| The effects of hammer mill screen size on ground corn particle size, pellet durability, and broiler performance.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Ross (2007) ‘Ross 308 Broiler: Nutrition Specification, June 2007.’ (Ross Breeders Ltd: Newbridge, Midlothian, Scotland) 
 
						

 				 
									

								SAS Institute (2004) ‘SAS System for Windows. Version 9.1.2.’ (SAS Institute Inc.: Cary, NC) 
 
						

 				 
									

								Short FJP, Gorton J, Wiseman J, Boorman KN 










(1996) Determination of titanium oxide added as an inert marker in chicken digestibility studies. Animal Feed Science and Technology 59, 215–221.
| Determination of titanium oxide added as an inert marker in chicken digestibility studies.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DyaK28XksFSnu7o%3D&md5=d5b83e40f109a2b377dab745aefbad07CAS | 
 
						

 				 
									

								Skoch ER, Behnke KC, Deyoe CW, Binder SF 










(1981) The effect of steam-conditioning rate on the pelleting process. Animal Feed Science and Technology 6, 83–90.
| The effect of steam-conditioning rate on the pelleting process.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Stevens CA (1987) Starch gelatinisation and the influence of particle size, steam pressure and die speed on the pelleting process. PhD thesis, Kansas State University, Manhattan, KS. 
 
						

 				 
									

								Svihus B, Kløvstad KH, Perez V, Zimonja O, Sahlstrom S, Schuller RB, Jeksrud WK, Prestløkken E 










(2004) Physical and nutritional effects of pelleting of broiler chicken diets made from wheat ground to different coarsenesses by the use of roller mill and hammer mill. Animal Feed Science and Technology 117, 281–293.
| Physical and nutritional effects of pelleting of broiler chicken diets made from wheat ground to different coarsenesses by the use of roller mill and hammer mill.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Thomas M, Van Vliet T, Van der Poel AFB 










(1998) Physical quality of pelleted animal feed: 3. Contribution of feedstuff components. Animal Feed Science and Technology 70, 59–78.
| Physical quality of pelleted animal feed: 3. Contribution of feedstuff components.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DyaK2sXotVymsb8%3D&md5=ba05dae2c7c9aaf9c25cf1813c5812a2CAS | 
 
						

 				 
									

								Wood JF 










(1987) The functional properties of feed raw materials and their effect on the production and quality of feed pellets. Animal Feed Science and Technology 18, 1–17.
| The functional properties of feed raw materials and their effect on the production and quality of feed pellets.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Zimonja O, Hetland H, Lazarevic N, Edvardsen DH, Svihus B 










(2008) Effects of fibre content in pelleted wheat and oat diets on technical pellet quality and nutritional value for broiler chickens. Canadian Journal of Animal Science 88, 613–622.
| Effects of fibre content in pelleted wheat and oat diets on technical pellet quality and nutritional value for broiler chickens.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD1MXjtVyht7s%3D&md5=a7b5f0ffcf6c8170bc08856e2914c6cdCAS | 
 
						

 				 
 
				

		
			
		

				
					
						
	
		[image: Committee on Publication Ethics]

	

	
		
			
						
							
					

							
							
							
							
							
						

						

					
								
									Rent Article (via Deepdyve)
								
							
			Export Citation
			
				Cited By (14)
			
				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]



		

    
	














