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Muscle chickens' changes in the last 70 years

take into account many aspects (behaviors, welfare, physiology, health status, performance, quality)

Outdoor adaptability criteria

Extensive Rearing System (ERS) must optimize a production system that promotes biodiversity, environmental sustainability and food safety (National Organic Standards Board, 1995) Broiler Percentages for each genotype are represented in pie charts. The splines depict tibia shape configuration corresponding to opposite patterns of behavior. Only foraging was significantly correlated to range visits in all periods, even before range access!! 

  th -27 th October 2023, Assisi, Italy (B) Shape variation along PC1 and PC2 was represented by splines relative to positive and negative extremes of the axes. For shape variation along PC1, tibiae of two extreme individuals were reported.(A) Principal component analysis plot of chicken classified on the basis of walking activity.• walking (W)• not-walking (NW) • walking naked neck (W-NN) behavior described as a percentage of time spent in two main activities (Walking W and Not Walking-NW).

*

  Schematic representation of the exploitation of the outdoor run by the different genotypes on the basis of behavioral observations or GPS movement detection in different as percentage, normal and density curves of Activity index in three commercial lines. Commercial lines: L1 = active commercial line; L2 = sedentary commercial line; L3 = Fast Growing Ross 308. The blu lines indicate normal distribution; The red lines indicate kernel density estimation. Failla et al., 2021 -Poultry Science KINETIC ACTIVITY Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi, Italy

  Cartoni Mancinelli et al., 2022 -Scientific report Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi, Italy Mattioli et al., -phD dissertation Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi,

  feather condition, TI) Performances ROC curve, indicated that the DWG was a moderately accurate predictor of adaptability and that, when DWG was ≥ 38.6 g/d, it predicted a low adaptability with a sensitivity of 87% and a specificity of 73%. Moreover, for each 1 g/d increase in DWG, the odds of having a low adaptability increased by 42%. grass per day as the two other strainsThe S757N chicken outdoor excretions of N and P per day of outdoor access were about 200% and 30% greater than those of dual-purpose and JA757 chickens, respectively Environment and range use ? Claire Bonnefous et al., Autumn School 25 th -27 th October 2023, Assisi, Italy Claire Bonnefous et al., Autumn School 25 th -27 th October 2023, Assisi, Italy Is range use a personality trait ? al., Autumn School 25 th -27 th October 2023, Assisi, Italy Range use relationship with indicators at slaughter Indicators of later range use : behavioural indicators. Ferreira et al, 2021

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Health status Antioxidants intake n-3 ALA HUFA acetyl-CoA ALA HUFA diet anabolica Catabolica anabolica (D6) Energy expenditure

  

	TREINED Walking: EXERCISE IN FAST vs SLOW-GROWING What means
	In vivo Oxidation ↑lipid/protein oxidation of meat ↓Shelf-life of meat ↓technological quality activity Kinetic	Kinetic activity FG 1 , pre E IN VIVO Foraging		Antioxidants PUFA n-3 ↑ animal welfare ↑ meat antioxidants ↓ meat oxidation ↓ technological quality .1 .2 .3 .4 (desease) FG 1 , post E Trained and not trained animals?
	Antioxidants	SG 2 , pre E ROMs	Energy expenditure	SG 2 , post E LC-PUFA energy compensation consumption for Antioxidants	.1 .2 ROMs .3 .4
	0	10	20	30	0	10	20	30
		TBARS 4 Activity index day		↓ lipid % in meat ↓ healthy PUFA ROMS 5 ↓ fat deposit
								Failla et al., 2021 -Poultry Science Mattioli et al., 2014 -Poultry Science
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Meat Cuts morphology

Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi,

Italy Fiber Slow-growing Fast-growing Pectoralis major

  

	Muscle fiber				
	and genetic		R (1) w (2)	4 96	0 100
	strain	Biceps femoris	R w	56 44	37 63
					Broiler Leghorn
	FG			Fibers	VSG
				(n/microscopic	49.99 a 140.15 b
				field)	
				Capillaries	
				(n/microscopic	24.56 b	22.35
				field)	

Branciari et al., 2009 -Journal of Animal Science Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi, Italy Muscle anomalies in broilers Ross; PM. Inflammatory infiltrates composed mainly by lymphocytes, plasma cells and macrophages. Ross; PM. with muscle fibers necrosis (black arrows) and giant fiber (red arrow) Sforna et al., 2017 -Italian Journal of Animal Science a Simona Mattioli Autumn School 25 th -27 th October 2023, Assisi, Italy
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	State behaviour recorded during focal sampling	
	Standing	0.01	-0.01	-0.02	-0.15
	Resting	-0.17	0.06	-0.08	0.00
	Sleeping	-0.24	0.06	0.02	0.11
	Locomotion	0.26	0.09	-0.01	0.06
	Foraging	0.29	-0.02	0.17	0.04
	Drinking & Eating	-0.17	-0.12	-0.02	0.06
		Variables of the social motivation test	
	Latency to exit	-0.09	-0.04	-0.08	-0.02
	Latency to arrive to the zone close to conspecifics	-0.13	0.05	-0.10	0.09
	Number of pecks	0.03	-0.14	-0.06	-0.09
		Variables of the multivariate test		
	Latency to make a first step	-0.09	0.05	0.07	0.00
	Foraging	0.17	0.04	0.00	0.22
	Number of times the				
	chicken walked behind a	0.05	-0.03	-0.04	-0.05
	wooden panel				
	Time in the outer circle	0.02	0.20	0.00	-0.01

Bonnefous et al., Autumn School 25 th -27 th October 2023, Assisi, Italy

Indicators of later range use : behavioural indicators
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Pulcini et al., 2022 -Animals