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" Goal:  Efficiently provide highly desirable beef for the 

consumer. 
" Major traits influencing production efficiency 

" Reproductive performance 
" Maternal ability 
" Growth Rate 
" Feed Efficiency 
" Body measurements 
" Longevity 
" Carcass merit 
" Structural soundness

Beef Cattle Selection



!
"Visual appraisal 
"Performance testing (within herd and centralized) 
"Expected Progeny Differences (EPDs) 
" Selection Index 
"Genomic Enhanced EPDs 
"What’s next?

Beef Cattle Selection Tools



It is an indicator of the genetic value of an individual animal 
as a parent compared to another individual of the same 
breed.  

“Using EPD’s”  Darrah Bullock, University of Kentucky

What are EPD’s?

EPDs

ProgenyIndividual Pedigree



 Production Maternal Carcass

Acc CED BW WW YW
RAD

G YH SC Doc HP CEM Milk MW MH CW Marb RE Fat

.05 7.8 2.49 11.0 16.2 .082 .41 .70 14.7 6.0 9.3 9.2 38 .62 18 .28 .31 .041

.10 7.2 2.36 10.4 15.3 .078 .39 .66 13.9 5.7 8.8 8.7 36 .58 17 .26 .29 .039

.15 6.7 2.23 9.9 14.5 .074 .37 .62 13.2 5.4 8.3 8.2 34 .55 16 .25 .27 .037

.20 6.2 2.10 9.3 13.6 .069 .35 .59 12.4 5.0 7.8 7.8 32 .52 15 .24 .26 .035

.25 5.8 1.97 8.7 12.8 .065 .32 .55 11.7 4.7 7.3 7.3 30 .49 14 .22 .24 .033

.30 5.4 1.84 8.1 11.9 .061 .30 .51 10.9 4.4 6.8 6.8 28 .45 13 .21 .23 .030

.35 5.1 1.71 7.5 11.1 .056 .28 .48 10.2 4.1 6.3 6.3 26 .42 12 .19 .21 .028

.40 4.7 1.58 7.0 10.2 .052 .26 .44 9.4 3.7 5.8 5.8 24 .39 12 .18 .19 .026

.45 4.3 1.44 6.4 9.4 .048 .24 .40 8.6 3.4 5.4 5.3 22 .36 11 .16 .18 .024

.50 3.9 1.31 5.8 8.5 .043 .22 .37 7.9 3.1 4.9 4.9 20 .32 10 .15 .16 .022

.55 3.5 1.18 5.2 7.7 .039 .19 .33 7.1 2.8 4.4 4.4 18 .29 9 .13 .15 .020

.60 3.2 1.05 4.6 6.8 .035 .17 .29 6.4 2.5 3.9 3.9 16 .26 8 .12 .13 .017

.65 2.7 .92 4.1 6.0 .030 .15 .26 5.6 2.2 3.4 3.4 14 .23 7 .10 .11 .015

.70 2.4 .79 3.5 5.1 .026 .13 .22 4.8 1.9 2.9 2.9 12 .19 6 .09 .10 .013

.75 2.0 .66 2.9 4.3 .022 .11 .18 4.1 1.6 2.4 2.4 10 .16 5 .07 .08 .011

.80 1.6 .53 2.3 3.4 .017 .09 .15 3.3 1.3 2.0 1.9 8 .13 4 .06 .06 .009

.85 1.2 .39 1.7 2.6 .013 .06 .11 2.6 1.0 1.5 1.5 6 .10 3 .04 .05 .007

.90 .8 .26 1.2 1.7 .009 .04 .07 1.8 .7 1.0 1.0 4 .06 2 .03 .03 .004

.95 .4 .13 .6 .9 .004 .02 .04 1.1 .4 .5 .5 2 .03 1 .01 .02 .002

Accuracy and Associated Possible Change



Percentile Rank Breakdown 
Current Sires

Production Maternal Carcass

Top 
Pct CED BW WW YW RAD

G YH SC Doc HP CEM Milk MW MH $EN CW Marb RE Fat

1% +16 -2.9 +73 +125 +.31 +1.3 +2.11 +32 +15.6 +15 +38 +100 +1.
3

+36.65 +57 +1.20 +1.09 -.054

2% +14 -2.2 +70 +120 +.29 +1.2 +1.93 +29 +14.7 +14 +36 +91 +1.
1 +29.47 +54 +1.08 +.99 -.046

3% +14 -1.9 +68 +117 +.28 +1.1 +1.82 +28 +14.2 +14 +35 +86 +1.
0

+25.12 +51 +1.01 +.93 -.041

4% +13 -1.6 +66 +114 +.27 +1.1 +1.73 +27 +13.8 +13 +34 +82 +1.
0 +22.33 +49 +.95 +.89 -.037

5% +13 -1.4 +65 +112 +.26 +1.0 +1.66 +26 +13.5 +13 +34 +77 +.9 +20.05 +48 +.91 +.86 -.033

10% +11 -.6 +61 +106 +.23 +.9 +1.44 +22 +12.3 +12 +31 +65 +.8 +13.18 +42 +.78 +.74 -.024

15% +10 -.1 +58 +102 +.22 +.8 +1.30 +20 +11.5 +11 +30 +58 +.7 +9.45 +39 +.70 +.67 -.017

20% +10 +.2 +56 +99 +.21 +.8 +1.19 +18 +10.9 +11 +29 +52 +.6 +6.72 +36 +.64 +.61 -.012

25% +9 +.6 +55 +96 +.20 +.7 +1.09 +17 +10.4 +10 +28 +48 +.6 +4.35 +34 +.59 +.56 -.008

30% +8 +.8 +53 +94 +.19 +.7 +1.00 +15 +9.9 +10 +27 +43 +.5 +2.51 +32 +.55 +.51 -.004

35% +8 +1.1 +52 +91 +.18 +.6 +.93 +14 +9.5 +10 +26 +39 +.5 +.81 +30 +.51 +.47 +0

40% +7 +1.3 +50 +89 +.17 +.6 +.86 +13 +9.1 +9 +25 +36 +.4 -.81 +29 +.48 +.43 +.003

45% +6 +1.5 +49 +87 +.16 +.6 +.79 +12 +8.8 +9 +25 +33 +.4 -2.33 +27 +.44 +.39 +.006

50% +6 +1.8 +48 +85 +.16 +.5 +.72 +11 +8.5 +8 +24 +30 +.3 -3.76 +26 +.41 +.35 +.010

55% +5 +2.0 +46 +83 +.15 +.5 +.65 +10 +8.2 +8 +23 +26 +.3 -5.30 +24 +.38 +.32 +.013

60% +5 +2.2 +45 +81 +.14 +.4 +.58 +9 +7.9 +7 +22 +23 +.2 -6.78 +23 +.34 +.28 +.016

65% +4 +2.5 +44 +78 +.13 +.4 +.51 +7 +7.6 +7 +22 +19 +.2 -8.41 +21 +.31 +.25 +.020

70% +3 +2.7 +42 +76 +.13 +.3 +.43 +6 +7.3 +6 +21 +15 +.1 -9.92 +19 +.28 +.20 +.024

75% +3 +3.0 +40 +73 +.12 +.3 +.35 +5 +6.8 +6 +20 +10 +.1 -11.64 +17 +.25 +.16 +.027

80% +2 +3.2 +39 +70 +.11 +.2 +.26 +3 +6.4 +5 +18 +6 +0 -13.55 +15 +.21 +.11 +.032

85% +1 +3.6 +36 +66 +.10 +.2 +.16 +1 +5.8 +5 +17 +0 +0 -15.80 +13 +.17 +.06 +.037

90% -1 +4.0 +33 +61 +.08 +0 +.03 -2 +5.0 +3 +15 -7 -.1 -18.47 +10 +.11 -.01 +.044

95% -3 +4.7 +27 +51 +.06 -.2 -.17 -6 +3.8 +2 +12 -21 -.3 -22.79 +4 +.04 -.11 +.055



!
" First genetic tests for cattle were released in early 2000 

" Why include genomic information in genetic evaluation? 
! Increase accuracy of predicting genetic merit of breeding animals. 

" Initially results were presented independently from breed genetic 
evaluations 
! EPDs vs Genomic Test?  

" Later DNA test results were incorporated into the National Cattle Evaluation 
(NCE)

The Evolution of Genetic Testing
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" Seedstock producers need genomic data combined with 

traditional sources of information in traditional genetic 
evaluations. 

" Genomic information improves the accuracy of EPDs on young 
animals that have little other information. 

" Highly proven animals show little benefit from genomic testing

The Evolution of Genetic Testing
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"An innovative technology using single nucleotide 

polymorphisms (SNPs) were developed and used to 
arrive at molecular breeding values (MBVs) for 
various traits 

" SNPs are not genes, but base differences that occur on 
chromosome pairs 

"Many thousand SNPs can be evaluated 
simultaneously (50K SNP Illumina chip = 50,000)

Beef Cattle Genomics



DNA Structure

http://rosalind.info/problems/dna/https://ghr.nlm.nih.gov/primer/basics/dna
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"Use a 50K (lower or higher density tests are available) 
"MBV are determined for each trait 
"A training population of many high accuracy animals is 

used to determine the relationship of the MBVs with the 
phenotypic data (correlation) 

"The higher the correlation the more valuable the MBV is 
in enhancing the EPD and increasing the accuracy for that 
trait

Making EPDs Better
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Genomic Enhanced EPDs

Source: American Angus Association
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Adding a Genomic Test to EPDs

"Enhances predictability of current selection tools 
" Increases EPD accuracy on young animals 
"Characterizes genetics for traits where it’s difficult to 

measure the animal’s own performance 
" Carcass traits in breeding stock 
" Maternal traits on bulls
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Results with GE EPDs

Red Angus Association of America
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What’s it Worth?
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Trait Correlation PE Trait Correlation PE

Calving Ease Direct      0.67 24 Heifer Pregnancy      0.62 22
Birth Weight      0.69 13 Milk      0.37 14

Weaning Weight      0.56 19 Mature Weight      0.74 16

Yearling Weight      0.68 24 Mature Height      0.71  7

Dry Matter Intake      0.73 17 Carcass Weight      0.60  7

Yearling Height      0.75 12 Carcass Marbling      0.65  8

Scrotal Circumference      0.80 16 Carcass Ribeye      0.68 11

Docility      0.68 11 Carcass Fat      0.65 12

Genetic Correlation Between Genomic and 
Phenotypic Data and Progeny Equivalents (PE) 

Source: American Angus Association
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Genomic Test Calibrations

"Breed associations have developed a large phenotyped and 
genotyped “training” populations to enable the 
development of genomic prediction equations. 

"Trait and Genetic marker relationships are established. 
"New animals can be tested and the genetic merit estimated. 
"Larger training populations lead to more accurate tests. 
"Genetic tests will need periodic calibrations to remain 

effective.





GE-EPD 
Products

www.eBEEF.org
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"Breed associations have partnered with Zoetis and 

Neogen/GeneSeek to provide genotyping services 
"High Density Chips (Panels) 50,000 – 150,000 SNPs 

markers on a single assay 
"Chips over 50K show minimal improvement 

" Holsteins 800,000 SNP Chips 0.4% more reliable 

"Lower density chips (30K) are less expensive  
" Imputation can be used to achieve similar density to 

HD chips.

What Genomic Tests are Available?
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" Imputation? 

H_re’s an ex_mp_e of a s_nt_nce l_ke th_t. 

" Imputation uses a large number of HD genotypes to 
train programs to read markers missing in LD tests 

"Phenotypic data remains vital for accurate cattle 
selection even in the “Genomics Era”

What Genomic Tests are Available?
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Don’t Forget the Importance of 
Phenotypic Data

" Collect good data 
" Define contemporary groups 

" Sex, age, management, etc. 
" Submit data to your breed association 
" Use GE EPDs as a tool in selection 

decisions



!
"Proven Sires? 
"New herd bulls? 
" Sale bulls? 
"Proven cows? 
"Donor cows? 
"Replacement heifers?

Which Animals Should I Test?
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" Use all the tools in beef cattle selection. 
" Genomic Enhanced EPDs are the best estimate of an 

animals genetic value as a parent. 
" Genomics provide higher accuracies for young animals 

and characterizes genetic value for traits that are difficult 
to measure the phenotype. 

" Genomic tests do not completely show all the genetic 
variation and therefore it is critical to collect weights and 
measures for accurate EPD calculations. 

" Phenotypic data is needed for future refinement of 
genomic panels.

Summary



Questions? 
Thank you 

jrroger3@ncsu.edu


