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Introduction

• Some markers will be more frequent in some families 
than others, and therefore may act as markers for 
family effects

• By including a polygenic effect in the BayesB model 
(Meuwissen et al, 2001), the expectation is that the 
marker effect will be more reliably estimated and 
more persistent over time

• Main objective to investigate the effect of including a 
polygenic effect and study their persistence over 
time
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Population structure and genome size

 Population with Ne = 100 simulated over 1000 
generations (Solberg et al., 2008)

 Descending generations (t = 1002 to t = 1006) 
produced by random sampling with replacement 
among the parents from the previous generation 
(1000 animals in each generation)

 Genome consisted of 10 chromosomes of 100 cM
each, and Mendelian inheritance and the Haldane 
mapping function assumed for all loci (Solberg et al., 
2008)
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Estimation model including polygenic effect
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Prediction of genome-wide breeding values
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Accuracy of selection

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0

t=1002 t=1003 t=1004 t=1005 t=1006

Generation

A
c
c
u

ra
c
y
 o

f 
s
e
le

c
ti

o
n

1Ne/M GWEBV 1Ne/M GWpEBV

8Ne/M GWEBV 8Ne/M GWpEBV



7

D
epartm

ent of A
nim

al and Aquacultural Sciences

www.umb.no

Regression coefficient
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Conclusions

• Including a polygenic effect did not increase the 
accuracy of selection significantly

• However, reduced bias significantly!

 Result dependent on the genetic architecture and 
parameters used in the study, but including a polygenic 
effect were especially beneficial when estimated marker 
effects were used to predict GWEBV over multiple 
generations

• A marker density of 8Ne/M seemed sufficient for the 
estimated marker effects to persist over 5 generations 
of selection with small bias and a minimal reduction in 
accuracy
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Conclusions

 Phenotypic records may be expensive to record for all 
generations, may reduce animal welfare, or sometimes not 
be possible for live selection candidates

 Significantly reduced costs may be achieved if the 
estimated marker effects could be used over multiple 
generations


