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CONTEXT OBJECTIVES

RESULTS

Strategic selection of WGS SNP and use of novel 

methods can improve prediction accuracy in admixed 

populations

Genomic 
Selection

• GBLUP or 
BAYES

Inclusion 
of WGS 

SNP

• SGRM  or 
MGRM

Pre-
select 
WGS 
SNP

• Pre-select 
using COJO 

Discover 
SNP in 
CRC

Phenotypes

AP –Age at first corpus luteum (days) ultrasound measurement(2)

CLScore –Score trait (0-5 score) ~600day ultrasound – proxy for 

AP(3)

Data

Beef CRC(2)

• Brahman and Tropical Composite

• AP measurements

• n=1828 

Queensland Smart Futures research herd (SMF)(3)

• Brahman, Droughtmaster, Santa Gertrudis

• CLScore measurements

• n=3695 

Statistical analyses

AP⁄CLScore=1nμ+age+herd_yr_season+animal +e

Genotypes

6K (Bovine LD Array)

800K (Bovine HD array) - imputed 

Further imputed to 23 million SNP (WGS) for pre-selection

Improve accuracy of genomic predictions for onset of puberty 

in admixed populations of tropically adapted heifers

METHODS

The Northern Australian beef industry consists of large mixed 

breed populations - accurate genomic predictions difficult(1)

Bayesian analyses = highest 

prediction accuracy

MGRM GBLUP analyses can 

improve prediction accuracy 

6K panel + WGS + MGRM  = 

800K control accuracy 
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Prediction accuracy for CLScore in SMF heifers

SGRM MGRM BAYES

• Across breed 
WGS SNP

Pre-selection of WGS SNP

Conditional or joint (COJO) analysis in GCTA(4)

• COJO 100 – 100 most significant WGS SNP

• COJO 250 – 250 most significant WGS SNP

• COJO CHR – most significant SNP within chromosome

Genomic Selection

GBLUP analyses – GCTA(5)

• Single GRM (SGRM)

 Marker panel SNP plus WGS SNP in single GRM

• Multiple GRM (MGRM) 

 Marker panel SNP and WGS SNP in separate GRM

Bayesian analyses – BAYESR(6)

• Single GRM only
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