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Review DLys requirements

< 5 years old
23%

5-10 years old
18%

> 10 years old
59%





Experiment Design

• Commercial barn (110,000 Brown hens)

• 8 treatments (9 replicate)

• 2 AMEn (2,680 vs 2,780 kcal/kg)

(1,216 vs 1,261 kcal/lb)

• 4 DLys (from 0.68 to 0.80%)

• Feed corn-soybean meal 

• Feed valued used FEDNA guideline

• AA according to ideal protein concept by FEDNA

• Hens performance and egg quality 

Source: Dr. Scappaticcio

Source: Dr. Scappaticcio



Hen Production (19-59 wk of age) 

Energy concentration of the diet
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Hen Production (19-59 wk of age) 

Energy concentration of the diet
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Hen Production (19-59 wk of age) 

744 mg DLys/d 

to optimize 

egg rate
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Hen Production (19-59 wk of age) 

≥ 843 mg DLys/d 

to optimize 

egg mass

DLys content of the diet
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Egg Quality (19-59 wk of age) 

DLys content of the diet
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The Experiment: Design and Set Up

• Commercial barn (110,000 Brown hens)

• 10 treatments (10 replicate)

• 2 AMEn (2,750 vs 2,800 kcal/kg)

(1,248 vs 1,270 kcal/lb)

• 5 DLys:AMEn (from 0.24 to 0.28 mg DLys/kcal AMEn)

(from 0,665 to 0.785% DLys)
• Feed corn-soybean meal 

• Feed valued used FEDNA guideline

• AA according to ideal protein concept by FEDNA

• Hens performance and egg quality 

• Pre-peak phase (18-21 wk of age)

• Peak production phase (22-41 wk of age)

• Whole experiment (18-41 wk of age) Source: Dr. Scappaticcio



Hen Production: Pre-peak Phase
Energy concentration of the diet
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Hen production: Peak Production Phase
Energy concentration of the diet
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Hen production: Peak Production Phase
Energy concentration of the diet
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Hen production: The Whole Experiment
Energy concentration of the diet
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Hen production: Pre-peak Phase
DLys content of the diet
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Hen production: Pre-peak phase
DLys content of the diet

❑ Requirements for maintenance: 

100 mg DLys/kg BW0,75 and day
(Fisher, 1998; Edwards et al., 1999; Rostagno et al.,2005; 2017)

❑ Requirements for BW gain: 

20 mg DLys/g BW gain and day
(Emmert y Baker, 1997; Leeson y Summers, 2001; Rostagno et al., 

2005; 2017)

❑ Requirements for egg production: 

12.4 mg DLys/g EM and day
(Fisher, 1998; Joly, 2012; Rostagno et al., 2005; 2017)
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Hen production: Peak Production Phase
DLys content of the diet
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Hen production: Peak Production Phase
DLys content of the diet
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Hen production: The Whole Experiment
DLys content of the diet
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Egg quality (18-41 wk of age) 
DLys content of the diet
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Conclusions

Energy concentration of the diet

1. Didn’t affect egg production

2. Increase in egg weight and egg mass (effect of additional 

fat supplementation)

3. Decrease in feed intake. However, energy intake could 

increase and improve feed and energy conversion ratios



Conclusions

Energy concentration of the diet

❑The energy concentration of the diet should be 

adjusted according to feed cost and egg price.

❑When the main objective is to maximize egg 

production rather than egg weight, brown laying 

hens could be fed low-energy diets with beneficial 

effects on flock profitability.



Conclusions
DLys content of the diet

1. Digestible lysine requirements depend on age, production phase, and the 

response criteria studied.

2. During the pre-peak phase, 571 mg DLys/d to maximize hen production 

and body weight gain but if the objective is to anticipate egg production a 

minimum of 685 mg DLys/d might be needed.

4. To maximize egg production during the whole egg cycle, 744 mg DLys per 

day could be sufficient. 

5. During the peak production phase, a minimum intake of 839 mg DLys/d is 

required to optimize egg production, egg weight, and to improve FCR.



Conclusions

Egg quality

AMEn and DLys have limited effects on egg quality,

except for shell quality, which in turn might improve

with increases in the level of DLys
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AMEn effects

Energy increase effects

Egg production

Experiment Age
Egg rate

Day to 30% egg 

production 

Feed 

intake

Energy 

Intake

Egg 

weight
Egg mass FCR ECR BW BW gain

(%) (d) (g/d) (kcal/d) (g) (g/d) (kg/kg) (kcal/g egg) (g) (g/d)

1 19-59 ↔ ↔ ↑ ↔ ↓ ↔
2 18-21 ↔ ↔ ↓ ↔ ↔ ↔ ↔ ↔ ↔

22-41 ↔ ↔ ↗ ↑ ↔ ↘ ↔ ↔

18-41 ↔ ↔ ↔ ↑ ↔ ↔ ↔ ↔

Egg quality Egg components (% of the eggs)

Experiment Age

Haugh units Shell strength Dirty eggs Broken eggs Shell-less eggs

Albumen Yolk Shell

(g/cm2) (%) (%) (%)

1 19-59 ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔

2
18-41 ↔ ↔ ↔ ↔ ↔



DLys effects
Lysine increase effects

Egg production

Experiment Age

Egg rate
Day to 30% egg 

production 

Feed 

intake

Energy 

Intake
Egg weight Egg mass FCR ECR BW BW gain

(%) (d) (g/d) (kcal/d) (g) (g/d) (kg/kg) (kcal/g egg) (g) (g/d)

1 19-59 ↔ ↔ ↑ ↑ ↔ ↔

2 18-21 ↔ ↘ ↗ ↗ ↔ ↔ ↘ ↘ ↔

22-41 ↑ ↔ ↔ ↑ ↑ ↓ ↓ ↗

18-41 ↔ ↔ ↔ ↑ ↗ ↔ ↔ ↔

Egg quality
Egg components (% of the eggs)

Experiment Age

Haugh units Shell strength Dirty eggs Broken eggs Shell-less eggs

Albumen Yolk Shell

(g/cm2) (%) (%) (%)

1 19-59 ↔ ↔ ↔ ↔ ↓ ↔ ↔ ↔

2 18-41 ↔ ↑ ↔ ↔ ↔

28



29

Egg 

weight (g)

Lys

(mg)

DLys

(mg)1

% about 

recommendation 

(744 and 839 mg/d)

55 455 410 55% or 49%

60 546 492 66% or 59%

65 592 532 72% or 63%

1digestibility estimated 90%
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Deficiencia de Lys afecta desarrollo tracto reproductivo (Kwakkel et al., 1991)

31

Pre-peak (18-21 wk of age) 

DLys content of the diet

Desde 16-22 gran parte AA dieta se destinan a desarrollo tracto reproductivo (Kwakkel and van Esch, 1995; Silva et al., 2000)

Altos niveles de AA en la dieta facilitan el inicio puesta (Bunchasak and Silaparson, 2005)

Aportar los adecuados nutrientes en la fase de pre pico es fundamental para maximizar IP (Leeson and Summers, 2001)
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Egg quality-organic matrix and ovocleidin 17

Freeman et al., 2011
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Egg quality-main factors affecting UH



Egg quality-main factors affecting UH

a. Diseases

b. Age

c. Environment and housing (heat stress)

d. Time since deposition (>24h falls rapidly)

e. Storage

f. Nutrition  factors (William, 1992)

i. Feed acidifying additives improve UH

ii. High levels of Mg improve HU

iii.DDGS improve UH



Statistical analysis-1 

❑ Factorial design: 2 AMEn x 4 DLys

❑ Proc. MIXED (SAS Inst., 2018) 

❑ Tukey test to separate average means

❑ Proc. REG (SAS Inst., 2018) lineal and quadric effects of the DLys level

❑ Experimental unit: enriched cage with 9 hens

❑ No interactions between AMEn and DLys content of the diet were detected 

for any of the traits studied and therefore, only main effects are presented. 
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Statistical analysis-2

❑ Factorial design 2 AMEn x 5 DLys:AMEn ratio 

❑ Proc. MIXED (SAS Inst., 2018) 

❑ Tukey test to separate average means

❑ Proc. REG (SAS Inst., 2018) lineal and quadric effects of the DLys level

❑ Experimental unit: enriched cage with 10 hens

❑ No interactions between AMEn and DLys:AMEn ratio of the diet were detected 

for any of the traits studied and therefore, only main effects are presented. 
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Ideal protein concept

Liebig barrel



Ideal protein concept-N2

values Ideal protein

H&N COST. COSTUMER H&N FEDNA
COSTUMER 

CORRECTION

Digestible Lys poultry (%) 0.709 0.8505 100 100 100 120

Digestible Met poultry (%) 0.502 0.5243 71 45 45 59

Digestible M+C poultry (%) 0.757 0.8183 107 80 80 89

Digestible Thr poultry (%) 0.538 0.6038 76 70 68 63

Digestible Trp poultry (%) 0.176 0.201 25 21 20 21

Digestible Arg poultry (%) 1.02 1.084 143 105 105 119

Digestible Val  poultry (%) 0.739 0.7877 104 78 76 87

Digestible Ileu poultry (%) 0.616 0.6647 87 76 70 72


