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Introduction

⚫ Small cattle populations -

genomic selection not fully 

integrated

⚫ How intensive can we go?

⚫ Sustainable strategy?
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1) Genetic gain with truncation selection

2) Loss of genetic variation with truncation 
selection

3) Comparison of truncation and optimum 
contribution selection
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Stochastic simulation

⚫ Mimicked a realistic cattle population ~30,000 active animals

⚫ 20 years burn-in + 20 years evaluation

⚫ Python wrapper around 

⚫ AlphaSim (Faux et al., 2012), 

⚫ blupf90 (Misztal et al., 2002)

⚫ AlphaMate (Gorjanc and Hickey, 2018) 
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Truncation selection
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Scenarios 1. variable 2. variable

PT sires
5 sires / 5 years

5 sires / 1 year

1 sire / 5 years

GT-PT sires

GT-BD sires for Bull Dams

GT sires

Truncation selection
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sires

GT-PT

Preselection on 

gEBV

GT

Genomically tested 

sires

Genetic gain

Genetic 
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N
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Conversion 
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PT
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PT
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5 bulls / 5 years 5 bulls / 1 year 1 bull / 5 years

PT 2.5 2.8 3.0

GT-PT 3.4 4.0 3.8

GT-BD 4.2 4.6 4.5

GT 4.8 6.0 5.6

Genetic gain [sd] with truncation selection



Gent, EAAP 2019

5 bulls / 5 years 5 bulls / 1 year 1 bull / 5 year

PT 172 184 96

GS-PS 159 146 99

GS-BD 119 113 93

GS 90 72 38

Effective population size of truncation selection
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Conversion efficiency

84
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61 - 87

Conversion efficiency of truncation selection
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Truncation vs optimum contribution selection

⚫ Optimized selection and use of sires

⚫ Active bulls (PT, GT) + young candidates

⚫ Target degrees:

⚫ 45

⚫ 50

⚫ 55

⚫ 60

⚫ 75
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Truncation vs OCS



Gent, EAAP 2019

⚫ Highest genetic gain?
GT, faster turn-over of animals

⚫ Highest N
e

and conversion efficiency?
Hybrid scenarios (PT, GT) and faster turnover

⚫ To optimize, or not to optimize? 

Increases conversion efficiency of all scenarios

More gain, same loss 

Same gain, less loss

Conclusions


