
Utilization of EPDs and genomics 

in the selection of herd traits

Lundbreck
8th September 2016

John J. Crowley
Director of Science, Canadian Beef Breeds Council

Research Geneticist, University of Alberta



Canadian Beef Breeds Council

• Founded in 1994

• 16 beef Breed Associations and 12 associate 
members (Export Companies)

• Responsible for

 Government and industry relations

 International market development

 Domestic issues (animal health,         
research, promotion of reg’d cattle)

 Coordinating genetic improvement programs

 Scientific advancement



Livestock Gentec and UofA

• Livestock Gentec; Alberta 
Innovates Bio Solutions center

• Carry out and capitalize on 
world-class genomics research 

• Commercial benefits to the 
Canadian livestock industry

• Created out of the Agriculture Food and Nutritional 
Science faculty at UofA



Genetics and Genomics

• Genetics - the study of inheritance

• Animal breeding - using knowledge of 
genetics to improve animals

• Genomics – branch of molecular biology 
concerned with the structure, function, 
evolution, and mapping of genomes



Genetics creates potential, 

management delivers



What are Your Goals

• How do you choose your 
cows and bulls?

• Increase my bottom line 
without a lot of extra time 
and labour

• Create Efficiencies
• Benefit the Environment
• Animal Welfare
• Low Maintenance Cattle
• World leader in cattle 

production



1957 Genetics -ACRBC Males

Day 43 Day 57 Day 71 Day 85

(Havenstein et al., 2003a)

“Today”

2001 Genetics-Ross Males – 2001 Feed





• Expected Progeny Difference (EPD)

• Phenotype and pedigree

• GxE=P

• Multi-trait selection indices

• Economics and/or desired gains

• Overcomes unfavourable 
correlations

Improving Genetic Merit

58%23%

10%

9%

INDEX

Fertility Production Health Carcass



Phenotypes + Pedigree



Understanding EPDs

Where do I start?



Understanding EPDs

Accuracies; quickly tells you the status of a bull



Possible EPD changes

Accuracy % Birth Wt Wean Wt Milk

10 ±2.4 ±10.4 ±8.7

30 ±1.8 ±8.1 ±6.8

50 ±1.3 ±5.8 ±4.9

75 ±0.8 ±2.9 ±2.4

90 ±0.3 ±1.2 ±1.0



Understanding EPDs

So what are all the figures based against?



Understanding EPDs

• Joe is the bull that all bulls are compared to

• He is just a very average bull

• All of Joe’s trait figures are zero

• Joe is what is called the base bull and doesn’t actually exist

JOE

BWT CE WWT YWT MLK CWT FAT REA

EPD 0 0 0 0 0 0 0 0



Understanding EPDs

• His progeny will be 40lb heavier at weaning 
than my progeny

• In the top 70% of his breed



Understanding EPDs

• His daughters will have more milk than mine
• Their calves are 17.9 lbs heavier at weaning
• A lot better than him in his breed though



Understanding EPDs

• He’s easier calving than I am
• Incidence of calving difficulty will be 2% 

less than on my calves Epd

Acc

% rank



Rankings



Rankings



Finding that bull



Other thoughts

• Be prepared before going to a sale

• Print out the extra breed information

• Averages, percentiles, definitions

• What’s the base year

• Don’t be afraid to contact breed societies

• Genomics doesn’t mean better, just more 
accurate



“Prediction is very difficult, 
especially about the future”

Niels Bohr, Physicist



• Everyone has a DNA code

• Depending on that code, it will dictate what you 
will look like, good at sports, musical, etc.

• The code is made up of 4 letters, A, G, C and 
T and come in pairs

What is Genomics?



• “As easy as ACGT”- the 4 letters of the genetic 
code

animal 1 A C G T A C G T
animal 2 A C G C A C G T

this difference is a  Single Nucleotide 
Polymorphism or “SNP Marker”

Genomics, DNA, and Markers



Genomics, DNA, and Markers

• Generate or increase accuracies of preditions

• Densities….400 (ca.), 6K, 50K, 770K (genome 
~3bn)



ADG DMI WT

RFI

• Generate or increase accuracies of predictions

• Densities….400 (ca.), 6K, 50K, 770K (genome ~3bn)

Genomics, DNA, and Markers



Where;

ΔG is genetic gain

i is selection intensity

r is selection accuracy

L is generation interval 

σa is genetic SD

Genomics’ Influence



Genomics’ Influence

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8

Dairy

Beef

First batch 
of calves

First batch 
of calves

Data 
collection

Data 
collection

First 
lactation 

of progeny
Data 

collection

Data 
collection



Also

• Difficult to measure traits

• Sex limited traits

• Expensive to measure traits

• Terminal traits

Genomics’ Influence



Use Seedstock Commercial Feedlot Packer

DNA Assisted Selection  

Parentage  

Recessive Allele Testing  

Control of Inbreeding  

Mate Selection  

DNA-based Management   

DNA-based Purchasing  

Product Differentiation 

Traceability 

Source: Van Eenennaam, 2012

Potential uses of Genomics



Phenotypes…they’re important!

Geneticists

Genotype

Phenotype

“In the age of the genotype, phenotype is king”
Mike Coffey, SRUC



Phenotypes…they’re important!

- Canadian Agriculture Adaptation Project

- Genotyping

- 50% matched

- Breed Improvement

- BioBank

- Collating and cataloguing samples 

- Strategizing their future storage
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