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Genetic Advancement on the Genetic Advancement on the 
Importance of the First 7 DaysImportance of the First 7 Days



Ross 308 Growth Curve 2006Ross 308 Growth Curve 2006
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Growth of Small IntestineGrowth of Small Intestine
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Weight of Body & Visceral Organs Weight of Body & Visceral Organs 
(g/100g body weight)(g/100g body weight)

0.30.40.61.1Pancreas

3.24.64.44.1Liver

0.010.030.078.1Yolk sac

2.63.64.75.6Gizzard

3.75.07.24.1Small intestine

70939915349.5Live weight (g)

Day 21Day14Day 7Day 1 

I j i, P. 1998



Early Feeding Improves Gut Early Feeding Improves Gut 
Development and Performance Development and Performance 

Dibner , J. 1998



Intestinal Intestinal villivilli of Fasted (left) and Fed of Fasted (left) and Fed 
(right) chicks 24 hours after hatch (right) chicks 24 hours after hatch 



Effect of Delayed Access to Feed Effect of Delayed Access to Feed 
and Water on Liver Glycogen in Chicksand Water on Liver Glycogen in Chicks

From: Warr iss et al., 1991. Vet. Rec. 130:49.
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Pancreatic Enzyme Activity in Small Pancreatic Enzyme Activity in Small 
Intestine (0Intestine (0--7 days)7 days)

0

1

2

0 2 4 6 8

0

5

10

15

0 1 2 3 4 5 6 7 8
0

2

4

6

8

10

0 1 2 3 4 5 6 7 8

Lipase Amylase Trypsin

Noy, Y. 2005

U
ni

ts
, 1

0-
3 /

 s
m

al
l i

nt
es

tin
e Fed

Held



Point to NotePoint to Note

• Enzyme production in the GI tract is substrate 
dependent 

• It is therefore important to get feed to the birds 
as soon as possible to stimulate production of 
enzymes
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Development of Mucosal ImmunityDevelopment of Mucosal Immunity

Adapted from Dibner , J.  1998
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Ingredient SelectionIngredient Selection

• Non starch polysaccharides increase viscosity 
near to enterocytes, impairing substrate and 
enzymes diffusion

• NSP’s enhance microorganism multiplication 
in the small intestine with decrease the rate of 
transit

Schutte, 1997



The Physiological Importance The Physiological Importance 
of the Gutof the Gut



The Physiological Importance of the The Physiological Importance of the 
GutGut

• The intestine is a multi-cellular  organ
– Absorptive enterocystes
– Goblet cells – mucin production
– Immune Cells
– Intrinsic neural system

• The intestine is the “ first line of defense against”
– Dietary toxins
– Enteric pathogen invasion



There is a Metabolic Price for these There is a Metabolic Price for these 
Physiological BenefitsPhysiological Benefits

The intestinal tissues contribute 
disproportionately to:
– Whole body energy expenditure (10-20% of total)
– Protein turnover  (35-50% of total)
– Essential amino acid requirements:

(Possibly 40% of maintenance)

P. Reeds 2001



Relative intestinal utilization of 
different amino acids
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Clear ly the pattern of amino acids directly 
available to  the body is NOT the same as 

that removed from the lumen

0% of the cysteineand glutamine
< 10% of the glutamate and aspartate
< 60% of the threonine

but
> 85% of the arginine, prolineand tyrosine
> 200% of the alanine

appear in the portal vein

There is therefore simultaneous utilization 
and synthesis of amino acids



Consumption of Amino Acids for Consumption of Amino Acids for 
““ nonnon--growthgrowth”” ProcessesProcesses

HighPhe, Try, TyrAcute Phase

HighThr , CysMucins

???CysTaur ine

???Gly, Asp, GlnNucleotides

LowArgNOx

???Gly, Cys, GluGSHProtective function

HighGly, Arg, MetCreatineMuscle Function

QuantityPrecursorsEnd ProductProcess

P. Reeds 2001



Body Protein and the Amino Acid Body Protein and the Amino Acid 
Requirements for  GrowthRequirements for  Growth
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Pr incipal Contr ibutors to 
Intestinal Energy Supply

0%

100%

Lysine 2%

Phe. Alanine 5%

Aspartate 9%

Gluatamine 11%

Leucine 12%

Glutamate 30%

Glucose 32%

Van der Schoor 2001



Pr incipal Contr ibutors to Intestinal Pr incipal Contr ibutors to Intestinal 
Energy SupplyEnergy Supply

It appears then that under It appears then that under 
““ normalnormal”” conditions the gut conditions the gut 
derives more than 60% of its derives more than 60% of its 
energy from amino acid oxidationenergy from amino acid oxidation



Intestinal Nutrients SummaryIntestinal Nutrients Summary

• Clearly the gut can not only modify the amino 
acid pattern available to the rest of the body 
but apparently satisfies its needs in 
“competition” with other tissues
– Threonine (mucin secretion), 
– Glutamate (energy, arginine and GSH synthesis)

– and possibly Cysteine (GSH and mucin synthesis)
– play critical roles in gut health



CoccidiosisCoccidiosis –– ClostridiaClostridia
Challenge StudyChallenge Study

• Dose response study with increasing 
levels of L-Threonine

• No cocciodial control and 14 day 
C.perfringens challenge 
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ElectrolytesElectrolytes



Sodium Level on Water & Feed IntakeSodium Level on Water & Feed Intake

1.241191473220.46

1.281161483030.34

1.341041392820.22

1.85671242130.10

FCR 
(g/g)

Weight gain 
(g)

Feed Intake 
(g)

Water  Intake 
(ml)

Sodium 
%

Maiorka et al., 2003



Sodium Level on Litter Moisture Sodium Level on Litter Moisture 
(7days)(7days)

71.00.46

70.90.34

69.70.22

68.30.10

Litter  Moisture
(%)

Sodium 
%

Maiorka et al., 2003



Effect of Potassium Levels on Effect of Potassium Levels on 
Performance 8Performance 8--21 days21 days

1.4576048791.00

1.4486349170.86

1.4356509320.72

1.4456469330.58

1.4516399260.44

1.4326168830.30

Feed conversion 
ratio

Body weight 
gain (g)

Feed Intake 
(g)

K level (%)

Oliveira Oliveira et al.et al. 20052005



Nutrient UtilizationNutrient Utilization



Percentage Retention of NutrientsPercentage Retention of Nutrients

9.619.24.6Phosphorus

6.127.018.6Calcium

71.664.453.8Linoleic acid

57.950.437.4Fat

73.067.664.8Alanine

71.165.860.1Threonine

74.169.347.8Tryptophan

89.189.972.9Lysine

76.974.271.1Methionine

78.676.876.9Dry Matter

15-21 days8-14 days0-7 daysComponent

I j i, P. 1998



Dig. Amino Acid Ratios by AgeDig. Amino Acid Ratios by Age
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How Do we Use this Information How Do we Use this Information 
in Practicein Practice



Digestible Lysine LevelDigestible Lysine Level
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Energy LevelsEnergy Levels
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Practical Feed Formulation Using Practical Feed Formulation Using 
Digestible Amino Acid RatiosDigestible Amino Acid Ratios

% of LysineAmino Acid

15Tryp

105Arginine

78Valine

68Isoleucine

>68Threonine

36Methionine

76Methionine + Cys



Importance of Pellet QualityImportance of Pellet Quality



Importance of Pellet QualityImportance of Pellet Quality

• Pay particular attention to Crumbles or Mini-
pellets



The Effect of Feed Form on Feeding Behaviour 

Feed Intake (g/bird/day) 
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The Effect of Feed Form on Feeding Behaviour 
Meal duration (seconds)
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The Effect of Feed Form on Feeding Behaviour 
% Occupancy of Feed Places
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Practical Early NutritionPractical Early Nutrition

• Make sure there are SUFFICIENT Feeders and 
Dr inkers – Especially when part house Brooding



Feed & Environmental ManagementFeed & Environmental Management



Feed & Environmental ManagementFeed & Environmental Management
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