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Influence of pullet and laying diets on egg

Increased Egg production for the last 50 years

.07

Calculated for Isa Brown eggs, 2012 Training eating capacity -an urgent basis for optimal laying performance post peak dip, too low feed intake => lack of nutrients !!

• Adult pullet weight must be attained before onset of lay • Focus -optimise the growth curve, control body composition and limit fat deposition • Ratio of energy: protein and particle size are important • Selection for increased adult pullet body weight and delaying onset of lay are important strategies for promoting longer laying cycles Heterogeneity of egg production within a flock of aged hens (80 wks)

• Hens can regulate energy content so low producing hens should decrease their feed intake • Mean egg weight is also related to quantity of AA and protein consumed-latter depends on energy level and feed form

• The best strategy is to maintain the AA requirement of the high producing hens but this strategy could have cost implications .030

Influence of laying diets

Vitamins traceelements

Yolk carotenoids

Fatty acid composition

Prop.

Yolk/ Albumen

Shell and bone strength

Egg mass 4 to 4.5 g day (Leghorn) (Kezhavarz, 1998;Scott, 1999;Liu et al., 2007) No evidence of any improvement at high calcium level (5%), or when using high Ca step-up phase feeding system (3.5-4.5-5.5% Ca) (Keshavarz, 1986;Valkonen et al., 2010) 33 33 33 33 33

.033

Improve SYNCHRONIZATION between dietary Ca supply and shell deposition Deposition rate of various carotenoids in the egg yolk Bauernfeind et al., 1981, Hammershoj et al., 2010, Sirri et al. 2007, Fru et al., 2006, Fru et al., 2007 Min Max Yellow 

o

  Control of egg quality o Adjust diets for insuring hen genetic potential is to improve persistency in lay and to extend the laying cycle of existing flocks (+ 40daysbetween 2000 and 2011; financial and environmental interest



  Medullary bone is a special type of woven bone, mostly appearing in the marrow of long bones (12% of total bone, especially the femur (21%)and tibia (12%)) at hen sexual maturity. Its mineral composition is similar to cortical a labile reservoir for the supply of eggshell calcium. MB can be metabolized at a rate 10-15 times faster than cortical bone Osteoclastic resorption of MB can supply as much as 40% of the calcium for eggshell formation

Feed

  <35 and >35 wks of age, respectively P^0.75 mean metabolic weight, kg E mean egg mass, g/d GP daily body weight gain, g/d (calculated for ISA Brown (F Galea, P Joly, 2009) Changes in egg energy requirement with hen age • Energy requirement tend to slightly decrease with age due to decrease in egg production but compensated by increased egg weight and hen maintenance. • Demand in energy for growth in young hen (<30 weeks) • Egg production, requirement of 1,8kcal/g • Requirements change with temperature, feathering, fattening of hens • Dietary energetic concentration affected little the egg number • Hens globally able to adjust feed consumption to energy concentration in the diet 16 Nys Y., Lescoat P., 2011, Improving the safety and quality of eggs and egg products, Vol1, Chap12, Hen nutrition for sustained egg quality.Woodhead Publishing Nys Impacto de la nutrition de las ponedoras soble la production y caledad de huevo Amino acid requirements for optimizing egg production

Feed presentation and egg weight 25

 25 Laying hens select their food intake according to:-relative size of particles in relation to the beak -ability to recognize particular components of diets diet in relation to initial concentrationDisappearance of particlesPortella et al., 1988Preference for larger particles is reduced with a homogeneous meal [2,36 -0,6mm]  Best nutritional balance: the nutrient composition varies with particle size  Use of oil allows particles to stick together



  Higher stability of microbial phytase  High activity for a large range of pH  Microbial phytase twice more active than plant phytase COMPARAISON PLANT AND MICROBIAL PHYTASE Plant phytase Microbial phytase (3 commercial products) Negative effect of high temperature: How to improve feed intake and shell quality. -Ventilation combined with evaporative cooling -Increase in energy concentration alleviate lost in egg production until 25°C, until 29°in white hens -Increase protein and specific AA level positive only when moderate increased temperature -Separate calcium feeding improve feed consumption and shell strength -Short burst of light during the night -Vitamins A, C in drinking water -linoleic acid can improve egg weight -Vitamin E (60UI) improve egg production, Vitelline Membrane Strength, yolk and albumen solids (Kirunda et al., 2001) -Increase concentration minor elements to correct decreased feed consumption (carotenoids, vitamins, trace elements) on ingested carotenoids (quantity, colouring capacity, efficiency, stability) Numerous natural and manufactured pigments: variable efficiency depending on their digestibility, metabolism and colour hue Effort to produce more stable, efficient, concentrated sources 40 40 40 40 Nys Yves / Impact of Laying hen nutrition on egg quality 14/ 03/ 2014.040



  Large variation coefficient for vitamins and minerals -High transfer for vit A until 8000UI -Vit D and 25 OH D3 : until 10 fold -Vit E from 150 to 500 µg/ g yolk (0 to 400 mg/kg diet) -Riboflavin: curvilinear with plateau at 10 mg  Possibility of enrichment of egg in vitamins -for I (x60) -Se (x5-10), F, Mn -Zn and Cu (lower magnitude because of binding proteins)  Possibility of enrichment of egg in minerals To conclude No new egg quality criteria : productivity, egg weight, shell strength, appearance but need to adapt to genetic (increased duration laying period) and environmental changes (nutrition more crucial at high temperature) to avoid metabolic disorders (liver) And need to better take into account: pullet stage, feeding behaviour New techniques to meet challenges of sustainability Increased duration of laying period Using local feedstuffs Sequential feeding improves efficiency  reduces cost and environmental impacts Possibilities to enrich microcomponents of eggs for human health

*control 0.8-1.1 % Ca  early sexual maturity (less 4 weeks in 10 years) Calcium EFFECT OF HIGH DIETARY CALCIUM OR PHOSPHORUS LEVEL BEFORE THE ONSET OF EGG PRODUCTION ON LAYING HEN PERFORMANCE 13 NPP 18-24 wks, g/kg 1.8 2.3 2.8 3.2 4.8 Egg prod at 24W 85c

  

	% Ca*	Age (wks)	Egg prod. %	Shell quality	Bone mineral Authors
	3*	15-2 1 +	+	+	B r o o k s et al., 1985
	3,5*	19-2 3 +	+	=	L e e s o ne t al., 1986
	3,5*	18-2 0 =	=	=	K e s h a v a r z , 1987
	3,75*	16-2 1		+	+	H u d s o n and Britton 1989
	3.9/2,2 15-19	= (15-65)	=	n d	B a r et al., 1998
						88b	89ab	93ab	94a
		Feed intake		85b	86b	88ab	92a	92a
		Egg weight		49b	49b	49.4ab 50.1a 50.3a
		Bone breaking strength * kg	12b	14ab	16ab	18a	19a
		Bone density g/cm2	0.26b	0.3ab 0.36ab	0.4b	0.4b
						Rao

et al 1992 PS 71 691 Phosphorus

  

	 pre-laying diet (2,2% Ca, 0.35 NPP) or layer diet should be introduced before the
	first eggs (5 %)
	 Favour the formation of medullary bone and avoid any cortical bone resorption
	induced by Ca deficiency in early mature hens
	 If any delay in pullet transfer, however better to start immediately with a layer
	type feed !

EFFECT OF HIGH DIETARY CALCIUM OR PHOSPHORUS LEVEL BEFORE THE ONSET OF EGG PRODUCTION ON LAYING HEN PERFORMANCE

Cumulated Exportation of egg mass, phosphorus and calcium through a laying period 32 Weeks of age Egg Mass* Phosphorus (g) Calcium (g) Kg X body weigth egg urine shell 60 15,7 X 8 32 136 750**

  

	80	22,6	X 12	45	205	1130**
	weeks of age	15	25	50	70
	Medullary bone (%)	0	11.1b	12.1b 16.8a
	Tibia BBS (N)	26.5a	28.2a	18.2b	

*Calculated for Brown eggs, 2012 ** Corresponding to 1,89 and 2,82 kg eggshell

19.5b Change in egg bone quality with hen age Effect of age on bone and shell quality Risk of osteoporosis and bone fractures Normal bone Osteoporotic bone Decrease in eggshell quality with age Effect Of Dietary Calcium Levels On Eggshell And Bone Quality

  

		Dietary calcium (%)	
	<2.5	3.5	>4

Shell thickness (µm) 1 1 : Hãrtel, 1990; 2 : Cheng and Coon, 1989 Bone ash (mg/ml) 2 348 a 374 b 378 b 316 a 369 b 403 c

  

 Coarse Ca particles Nys, 1999 FACTORS Percentage of positive responses on eggshell quality (eggshell thickness or breaking strength) * *>300 trials

  

	EFFECT OF CALCIUM PARTICLE SIZE ON LAYING HEN'S BONE
			Particle size	Source origin
	Bone quality	ground	coarse	marine	limestone
	Bone breaking strength (N)	97b		114a	103	108
	Stiffness (N/cm)	930b		1099a	995	1058
	Ash content (%)	50.1b		53.4	51.6	52.5
						Guinotte and Nys, 1993
		calcium 15wks	25ws	50wks	70wks
	Medullary bone (%)	powder	0	11.1b	12.1b	16.8a
	Medullary bone	particle	0	11.5	14.8	21.4
	Tibia BBS (N)	Powder 26.5a	28.2a	18.2b	19.5b
	Tibia BBS (N)	particle 26.1ab	28.2a	22.5b.	23.6b
				Fleming et al. 1998 BPS 39, 434-440
	Particle size	>1.2 mm				0.1-1 mm
		77%				42%
	Ca dietary level	<3.5				>3.5%
		48%				39%
	Laying hen age	>70 wk				<39 wk
		62%				22%
	Temperature	>25°C				20°C
		77%				42%
							.034
							34 34 34 34 34

Différence ME, % Walker et al., 1991 Van Krimpen et al., 2009 Van Krimpen et al., 2008 Valkonen et al., 2008 Valkonen et al., 2008 Valkonen et al., 2008 Peguri et Coon, 1991 Leeson et al., 2001 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997 Jalal et al., 2007 Jalal et al., 2006 Harms et al., 2000 Grobas et al., 1999a -30 -20 -10 -30 -20 -10 0 10 20 30 Différence ME, % Walker et al., 1991 Van Krimpen et al., 2009 Van Krimpen et al., 2008 Valkonen et al., 2008 Valkonen et al., 2008 Valkonen et al., 2008 Peguri et Coon, 1991 Leeson et al., 2001 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997 Jalal et al., 2007 Jalal et al., 2006 Harms et al., 2000 Grobas et al., 1999a R²=0,87 Difference in consumption, % 16 14/ 03/ 2014

Van Krimpen et al., 2008Valkonen et al., 2008Valkonen et al., 2008Valkonen et al., 2008Peguri et Coon, 1991Leeson et al., 2001 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997 Joly et Bougon, 1997Jalal et al., 2007Jalal et al., 2006Harms et al., 2000Grobas et al., 1999a Egg weight, g 260 280 300 320 340 360 Energy consumption, Kcal/d Walker et al., 1991Van Krimpen et al., 2008Valkonen et al., 2008Valkonen et al., 2008Valkonen et al., 2008Peguri et Coon, 1991Leeson et al., 2001Joly et Bougon, 1997Joly et Bougon, 1997Joly et Bougon, 1997Joly et Bougon, 1997Jalal et al., 2007Jalal et al., 2006Harms et al., 2000Grobas et al., 1999a Relationship between energy consumption and egg weight 

Effect of raw materials on egg weight

Use of leguminous seeds can reduce egg size

Peas included at 10 to 30 % slightly reduced egg weight (-3% ) (Lacassagne, 1988) Faba beans at levels higher than 7% reduced egg weight due to the presence of vicine-convicine (anti nutritional factors) (Lessire et al., 2005) Varieties without vicine-convicine no negative effect until 30 % inclusion (Dänner, 2003) Rapeseed reduced egg weight (up to 8-9 %) in proportion to its dietary level (related to presence of glucosinate) (Lacassagne, 1988) Can induce a fishy taste in brown eggs (due to trimethyl amine), tends to disappear through genetic selection.

Wheat included at 50 % does not influence egg weight, yolk/albumen (Safaa et al., 2009) 23 23

.023

14/ 03/ 2014

Dehulled Lupin (18%) can replace soybean without affecting performance and egg weight egg but slight increased FCR (p=0,09) (Laudadio, Tufarelli, 2011) Sunflower meal (+lysine) can replace soja without affecting egg mass but slightly increases feed conversion (increased feed consumption due to fibers) 

Nutrition and egg weight