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Life of a layer chicken is longitudinal
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Selection for egg production

• Single measurement

• Changes over time
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Methods to analyze longitudinal data

Single trait model for cumulative data
Repeatability model
Fixed regression model
Multitrait model

Random regression model
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On a flock level chicken data looks like dairy cows
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On the individual level
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No egg
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Solution

Express egg production as         
weekly, bi-weekly or monthly records
Assume normally distributed
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Study 1
Variance components for egg 
production
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Data

Small white-egg (SWE) line 
26,719 birds 307,462 bi-weekly records
Large white-egg (LWE) line 
31,531 birds 379,786 bi-weekly records
Brown-egg (BE) layer 
31,059 birds 372,288 bi-weekly records
Daily records from first egg to 47 wk of lay
6 generations
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Pedigree based analysis in 3 layer lines
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Methods
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Variance components
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Heritability and repeatability
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Conclusions

Linear polynomial for genetic 
component gave a good description of 
the data in all 3 lines 
Similar shape of variance components 
to higher order polynomials 
Interpretable parameters
We can keep it simple!
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Study 2
Dynamics of genetic correlations
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Data

Egg number and egg defects
13,475 animals
6 generations
137,998 biweekly records
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Bivariate model

Genetic correlation between egg number and 
number of deffects is 0.061
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Data – trait means

period of lay (2 wk)
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Model
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Results – RRM egg production

Way too highAnimal and pe linear

Animal linear, pe quadratic

Sum of variance components was 
overall phenotypic variance

Based on these pictures we went 
for animal linear and quadratic pe
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Bivariate RRM - Genetic parameters
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Conclusions

Life is more complicated than linear
Genetic correlations change over time
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Study 3
Adding genomics to the picture
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Objectives

Estimate variance components using 
genomic relationship information
Evaluate predictive ability of random 
regression reduced animal model with 
genomic relationships 
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Material

Brown egg-layer line, 5 generations
24,430 segregating SNPs
Data

daily egg production up to 46 weeks in lay 
accumulated into 85,462 biweekly records
17,570 records on genotyped hens 
other records on their non-genotyped progeny 

Validation on 288 genotyped and 
phenotyped individuals from generation 6 
with 5,787 biweekly records 
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Methods
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Variance components with linear regression for 
additive and permanent environmental effects
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Heritability with linear regression for additive 
and permanent environmental effects
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Variance components with quadratic regression 
for additive and permanent environmental effects
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Heritability with quadratic regression for additive 
and permanent environmental effects
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Accuracy with quadratic regression for additive 
and permanent environmental effects
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Conclusions

Prediction of total egg number was more 
accurate with genomic than with pedigree 
relationships (0.26 vs. 0.16)
Random Regression Models can be used 
for evaluation of egg production
No one model fits all traits
Variance components change over time
Genetic correlations are dynamic 
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Conclusions

RRM can be utilized in breeding 
programs using genomic information  
Practical implementation will depend 
upon reducing computing and 
genotyping costs; both of which are 
reducing at a breathtaking rate



Genetic Excellence®

Acknowledgements

EW group 

American Society of Animal Science traveling grant

Agriculture and Food Research Initiative competitive grants 2009-
35205-05100 and 2010-65205-20341 from USDA National Institute of 
Food and Agriculture Animal Genome Program 


