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Advances in Selection

• Selection is a verb “the action or fact of carefully 
choosing someone or something as being the best or 
most suitable” Wikipedia



Who does selection?

?



Who does selection?

?
Owns no Cattle
Makes no decisions

Owns all the Cattle
Makes all the decisions



Tool or User?

Who is responsible for the home run?

The Batter or the Bat?  



Home Run History

762
Barry Bonds

2007

755
Hank Aaron

1976

714
Babe Ruth

1935



Changes in Technology



Canada’s early EPD

Knowing that the genetic material which 
will ensure the domestic and international 
competitiveness of Canada’s livestock 
industries … we are pleased to provide the 
facts on 2,862 proven bulls and 3,165 
young bulls of 13 different breeds.



Composites were the promise 
of the 1990’s



Composites were the promise 
of the 1990’s



Cross-breeding research was hot in 
Canada as well



The Breeds they are a changin

•Do we 
provide good 
tools to help 
with this 
selection?
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There is no clearer signal 
than at POS

• Insert Wagyu pic here. Producers may not know what 
their true costs are, but they all 
know what they sell their calves 
for.

This influences selection



Everything old is new again



Everything old is new again

Beef Breed Dairy Breed

Time to consider the other 
½ of the genome?



Everything old is new again

Where is the rest of the profit 
equation?

Such as Carcass ie. Marbling



Everything old is new again

Beef Breed Dairy BreedDual Purpose Breed



Twice as good and twice as many

Beef Breed Dual Purpose Breed

Halve your Mothers 
methane debt



A Career like Gump



Does paying for measurements work?

Subsidies

NO Subsidies

Example of paying ON beef farmers to record weaning weights in the late 80s 
and early 90s

Data Source



Paying for measurements post-weaning 
doesn’t work either.

• Subsidies for Performance testing 
bulls did not have a lasting impact

• Ontario Bull Evaluation was world 
leading
• Ultrasound
• Feed Intake
• Economic IndexesData Source



Now a company that is more 
than just genetic improvement



The USA offers a 
significant market 
for Canadian 
breeders

Breeders wanted 
numbers 
comparable with 
the US market



Leachman Cattle of Colorado



Informative SNP identified across Canada



The chip that changed the game

• 2005 – Can we make 
genomic selection work in 
livestock?

• 2009 – Can beef experience 
the genomic selection 
success seen in Dairy?

• 2023 - The above is history

image provided by Illumina

Disruptive Innovation



Predicted a Doubling in Rate of Genetic Change

Dr. Larry Schaeffer - CGIL





Over 500,000 genotypes in BREEDPLAN analyses



Average selection accuracy - all breeds & EBVs

single-step increasing EBV accuracies all breeds 

Angus                

Wagyu               

Hereford            

Brahman            

Santa Gertrudis

D. Johnston et al.  AAABG 2023



Size of training population (log10)

Size of genomic reference – all breed & EBVs
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Genomic 
selection 
accuracy 
continues to 
increase with 
more data

More is More



Universal Truth in Beef cattle selection

Data = Accuracy = Progress

More 
Data

More 
Traits

More 
Accuracy

More 
Progress

Wheel of 
Selection



Universal Truth in Beef cattle selection

“Without data, we can do nothing.”



A BLUPers view on the Monarchy

Phenotype Genotype



Average age of parents declining is a symptom of earlier selection with 
genomics
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dramatic in sires.
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We can make them bigger

• No matter 
what the 
technology 
Angus EPD 
increase by 
about 3lb/year

• 2050 YW AVE 
EPD = 200

R² = 0.9986
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Cows are increasing in merit with greater differential identified

Tools are identifying 
Elite females to target 
for advanced 
breeding technologies 
such as ET

Miller 2022 Reprod. Fertil. Dev. 35(2) 98-105 



Marbling Trend is kicking up
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Source: Datagene, Angus Australia and Sheep Genetics (2023)

Miller AAABG 2023

Increasing Trends post Genomics

• ~50% increase in 
Merino

• ~20% increase in 
Angus



Source: Datagene, Angus Australia and Sheep Genetics (2023)

Miller AAABG 2023
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Increasing Trends post Genomics

• ~50% increase in 
Merino

• ~20% increase in 
Angus

• 4 fold increase in 
Friesiens



Final Thoughts

• The ‘big change’ has happened and it is genomic selection

• The black box reigns is powerful

• Limiting factor is data – it is a scramble for data to get ahead

• The recipe is clear – more data, more accuracy, more progress – just 
about any trait


