
The next generation of genetic technologies



Australian Genomics Highlights
Genomic breeding 
values for lamb 
eating quality traits



Australian Genomics Highlights

Brahman single step 
for days to calving

AGBU, BREEDPLAN



• More accurate -> faster gains

• Works in any breed/crossbred/composite

• For traits that have been hard to breed for 
(fertility/feed efficiency)

• Genomics -> management

Where to next?



Learnings from Dairy

 Ginfo project – genotype 30,000 cows in commercial 
dairy herds (main emphasis good fertility records)
 Accuracies genomic breeding values for young 

genomic bulls now quite high
 Every young bull genotyped, >50% use of “young 

genomic sires”
Trait Accuracy
BPI 79
Production 87
Survival 69
Fertility 69
Feed efficiency 54



It works

 Double rate of genetic gain

García-Ruiz et al. Proc Natl Acad Sci U S A. 2016 113(28):E3995-4004



• More accurate

• Works in any breed/crossbred/composite

• For traits that have been hard to breed for 
(fertility/feed efficiency)

• Genomics -> management

Where to next?



• Structured populations

• Commercial data 

Multi-breed genomic evaluations



Repronomics

 David Johnston (AGBU)
 Industry sires 

‒ Brahman, Droughtmaster, Santa

 Heifers evaluated for fertility 3 sites
‒ Brian Pastures, Spyglass, Douglas 

Daly

 All genotyped
 Great data coming in



Northern Genomics Project 
 33 Herds with 

‒ large management groups
‒ Multiple breeds/crosses/composites in 

same group
‒ Range of environments

 Record 
‒ cycled or not at 15/18 months (heifers), 

wet rebreed (pregnant or not for lactating 
cows)

‒ Temperament scores, udder and teat 
scores

 30,000 cows in herds across the North
 Environment: Pasture monitoring, 

faecal NIR



• Structured populations

• Commercial data 

• Will it work?

Multi-breed genomic evaluations



• Smart Futures Project (Brian Burns)

• 7 Collaborating herds with 979 Brahman, 1803 
Santa Gertrudis, 914 Droughtmasters

• Scanned for presence/absence corpus luteum at 
600 days -> age at puberty

• Genotyped for 24K SNP

Multi-breed genomic evaluations



• Does information from other breeds help accuracy 
of genomic breeding values for target breed?

Multi-breed genomic evaluations



Multi-breed genomic evaluations



• More accurate

• Works in any breed/crossbred/composite

• For traits that have been hard to breed for 
(fertility/feed efficiency)

• Genomics -> management

Where to next?



Crush side genotyping





 Can now profile rumen of cattle with 
sequencing -> which organisms, 
abundance

 Can we use this to predict 
performance of cattle for feed 
efficiency?

The future - Feedlot pre-screening



 28 heifers measured for feed 
efficiency, rumen microbiome 
profiled

 Accuracy of predicting feed 
efficiency from rumen microbiome 
sample?

 Accuracy of predicting feed 
efficiency from rumen microbiome 
+ genomic prediction

The future - Feedlot pre-screening



The future - Feedlot pre-screening



 More accurate genomic breeding values for traits like fertility 
as reference sets grow -> balanced breeding

 Multi-breed genomic breeding values from combination of 
structured and commercial data -> genomics that works in 
any breed/cross/composite 

 Potential for crush side genotyping, feed lot performance 
predictions from microbiome + genotype in near future

Conclusion
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