
I don’t think EPDs work, I don’t 
think they are fair, I don’t know 
what all that stuff means, My 
cattle are better, Nobody looks at 
that stuff



The economically relevant traits a producer desires to 
selectively breed for cannot be entirely attributed to the 

animal’s phenotype (appearance).

Phenotype is a variable influenced by many factors in 
the animal’s environment and development. While a 
desirable phenotype (appearance) is a priority for 
most cattlemen that criteria may not be an economic 
indicator of herd production efficiency or 
profitability. 



Breed Association Genetic Evaluation – Information system for beef cattle improvement that 
allows breeders to determine the consequences of alternative selection and mating options.   

Expected Progeny Difference(s) serve as the 
foundation for all BREED ASSOCIATION genetic 
evaluations



 EPDs have been the industry’s  
standard genetic measurement tool  

for 30+ years 

• EPDs are the most reliable predictors of an 
animal’s TRUE GENETIC MERIT. 

• Expected progeny differences provide estimates 
of the genetic value of an animal as a PARENT.  
EPDs predict comparative differences, not level 
of performance. 

• Differences in EPDs between two individuals of 
the SAME BREED predict DIFFERENCES in 
performance between their future offspring when 
mated to animals of the same genetic merit.  



Computer technology allows breed associations to compare progeny 
performance from THOUSANDS AND THOUSANDS of contemporary groups of 
cattle within a breed. 
➢ Calculated using complex statistical equations and models  

➢ Calculations includes performance data (i.e., weight records) on the animal   

➢ Calculations also include information from its ancestors (sire and dam, grandsire, 

great grandsire, maternal grandsire, brothers, sisters etc.) 

➢ Progeny information (including progeny that are parents themselves) 

➢  Virtually all performance data that relate to the animal of interest are used in 

calculation  

➢ To be fairly compared, performance records are adjusted for age and sex of the 

animal and age of the dam prior to inclusion in EPD databases 

➢ Genetic merit of mates is accounted in evaluating progeny information, progeny 

records are not influenced by superior or inferior mates.  

➢ The statistical analysis used for EPD calculation also accounts for the effects of 

environment (nutrition, climate, geographical location, etc.) that exist between 

herds. These environmental effects can be estimated due to the widespread use of 

artificial insemination. 



BIF Guidelines  9th Edition – www.beefimprovement.org – standardizes programs 
and methodologies – To work for establishment of accurate and uniform 
procedures for measuring, recording, and assessing data concerning the 
performance of beef cattle.  

BIF Guidelines are designed to assist member organizations in the development 
and operation of performance programs for their members.  There are situations 
where individual organizations can develop procedures that are more suitable for 
their members.  Genetic Evaluation Configuration for Santa Gertrudis Breeders 
International – Data Culling, Contemporary Groups, Age of Dam and Age of Calf 
Adjustments 

http://www.beefimprovement.org/


Pedigree Phenotypes 
(records-weights, scan 
data, measurements)

EPDs 
Prediction of 
Genetic Merit

BLUP

Breed Associations
BLUP – BEST LINEAR UNBIASED PREDICTION – statistical model used in 

linear mixed models for the estimation of random effects… 
EPDs are SCIENCE, not POLITICS

The pedigree helps us 
understand how animals are 
related (share genes in 
common with each other)

Phenotype measures 
performance on a subset of 
these related animals



Genomic EPDs via Single Step (GBLUP)

Relationship
s

GE EPDs

Phenotypes

Genotypes

Pedigree
The dairy, pork, and poultry industries, as well as several of the 
nation’s largest cow-calf operations utilize a single-step process to 
incorporate DNA into their genetic evaluations. In 2013 SGBI began 
the move toward DNA verified EPDs utilizing the single-step 
method. In March 2013 SGBI’s  single step methodology was 
presented to USDA MARC scientists  verifying the process was  a 
sound and an acceptable approach for the inclusion of DNA into the  
genetic evaluation.  SGBI released GE-EPDs in April of 2013 
becoming the first and at that time the only American Breed to 
offer this cutting edge technology to members and cattle buying 
customers. SGBI was the first beef breed to implement the single 
step model. As of 2015 all beef breed associations began 
transitioning to the single step model. DNA information is used to 
calculate and improve the dependability of the EPD value, with 
an increase in the accuracy value. For young virgin bulls, adding 
genetic information translates to having performance data on 
seven to twenty progeny  
 

Santa Gertrudis Breeders International utilizes 
the GeneSeek GGP LD-30K for the breed’s DNA 
profiling. The GGP LD-30 is customized for Santa 
Gertrudis. 



Due to the thousands of data points submitted by breeders (past, present, 
future) combined with the statistical analysis of the data and the pedigree 
relationship, Practically EVERY ANIMAL recorded in breed association’s 
herdbook has EPDs, whether individual data has been submitted or not. EPDs 
are predictions, and while an animal’s true genetic merit will never change, 
it is safe to assume their EPDs will change as more information is evaluated. 



EPDs Are Reported In Units (+ or -) Consistent With 
The Trait Measured 

➢ Birth Weight EPD (BW) predicts the expected differences, in 
POUNDS, for birth weight  

➢ Weaning Weight EPD (WW) predicts the expected 
differences, in POUNDS, for weaning weight (adjusted to age 
of dam and a standard 205 days of age). 

➢ Yearling Weight EPD (YW) predicts the expected 
differences, in POUNDS, for yearling weight (adjusted to a 
standard 365 days of age). 

➢ Maternal (MAT) EPD predicts the milking ability of an 
animal’s daughters and is expressed as additional POUNDS of 
calf weaned.  

➢ Total Maternal (TMAT) EPD predicts the total difference in 
weight of calves raised by an animal’s daughters at weaning. 
It is expressed in POUNDS.  A portion comes from milking 
ability and a portion comes from the genes for growth that 
are passed. TMAT is equal to the MAT EPD + ½ the WW EPD.  



➢Hot Carcass Weight EPD (HCW) predicts the differences in 
hot carcass weight and is expressed in POUNDS.   

➢  Rib Eye Area EPD  (REA) predicts the differences of carcass 
rib eye area between the 12th and 13th rib and is expressed in 
SQUARE INCHES.  

➢Fat Thickness EPD (BF) predicts the differences in carcass fat 
thickness between the 12th and 13th rib. The unit of measure is 
INCHES.  

➢ Marbling EPD is expressed as a numerical marbling score. A one 
unit change in the numerical marbling score is equal to a full 
quality grade.  

➢Tenderness EPD (WBS) predicts the difference in the POUNDS 
OF FORCE required to cut through a 1-inch thick piece of 
meat.  

➢ New on the October EPD download SCROTAL CIRCUMERENCE 
EPD that is an indicator trait for fertility in bulls and age of 
puberty in heifers. The unit of measure is CENTIMETERS .



Accuracy – A Measure of Confidence 
Accuracy values provide an indication of how close 
estimates are to true genetic value.  Accuracy values are 
useful in determining the reliability of an EPD.  As the 
accuracy value approaches 1.0,  the reported EPD is more 
likely to represent the true genetic merit of the animal and 
is less likely to change as more progeny records are 
calculated into the animal’s EPD.  Low accuracy values 
(closer to zero) indicate that the reported EPD is less 
reliable.  Accuracy is primarily a result of the amount of 
information available to calculate an EPD for any given 
trait. Accuracy values of <.40 are likely to change with 
more information. Accuracy values of >.80 have very 
little chance for change. As record volume and quality 
used in EPD calculation increases, so does the 
estimated accuracy. Although low accuracy EPDs are less 
reliable, research demonstrates EPDs to be the most 
reliable indicator of an animal’s true genetic merit.  



Weaning Weight EPD 

    Sire A   Sire B 
EPD in pounds      + 3      +17 

The expected DIFFERENCE in the progeny of Sire A and 
Sire B for weaning weight is 14 pounds. Sire A has an 
EPD of +3 and Sire B has an EPD of +17. On average, it 
would be expected that the offspring of Sire B would be 
14 pounds heavier at weaning than the calves of Sire A, 
assuming that all calves are managed uniformly and are 
from cows of similar genetic merit and age, 17 lbs. – 3 
lbs. = 14 lbs.      



GENETIC TREND WW 
1986-2015

PO
U

N
D

S

-3.5

-1.75

0

1.75

3.5

5.25

7

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Between 1986 and 2015, Santa Gertrudis WW improved 8.07 pounds, from a negative 
1.80 pounds to a positive 6.27 pounds. 

Do EPDs Work? 
YES! 



GENETIC TREND MARBLING 
1986-2015 
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Compared to growth traits, minimal selection pressure has been 
placed on marbling

Do EPDs Work? 
YES!



SGBI $ Growth Index: 
The growth index puts together weaning weight and yearling weight. Since WW is 
contained in YW, post wean gain is used in the index to prevent double counting WW. As 
an example of the index, if an animal has a +30 growth index, their offspring will be on 
average worth $30 more as an yearling than the breed average, based strictly on 
weight. 

SGBI Carcass Rank Index: 
The carcass rank index contains marbling score, hot carcass weight, ribeye area, 
backfat, and tenderness. The index is weighted by the economics of carcass values. It 
is expressed as a numerical ranking within the breed from 1 -10 with 10 being the 
highest. Seedstock producers focused on improved carcass quality are encouraged to 
utilize SGBI’s MARB EPD in the decision making process.  Breeding cattle with higher 
marbling EPDs should produce slaughter progeny with a higher degree of IMF and 
therefore higher quality grades. 

EPDs Are The Best Tools For Seedstock Producer Use 

Indexes Provide Insight For Commercial Cattlemen 
Indexes are multi-trait selection tools, usually expressed in dollars per head, to assist 
commercial beef producers by adding simplicity to genetic selection decisions. Indexes 
are an estimate of how future progeny of each sire are expected to perform, on 
average, compared to progeny of other sires in the database if the sires were randomly 
mated to cows and if calves were exposed to the same environment 



Percentile Birth 
Weight

Weaning 
Weight Milk Yearling 

Weight
Carcass 
Weight REA Marb Fat Tend SC

Best -8.41 40.30 24.02 58.56 38.61 0.658 0.462 -0.138 -0.772 1.87

Top 1% -2.49 16.86 8.74 23.70 16.91 0.214 0.074 -0.011 -0.076 0.30

Top 2% -2.07 14.33 7.38 19.94 14.29 0.174 0.057 -0.009 -0.057 0.21

Top 3% -1.79 12.80 6.55 17.65 12.72 0.152 0.047 -0.007 -0.047 0.17

Top 4% -1.61 11.67 5.93 16.00 11.56 0.135 0.044 -0.007 -0.039 0.14

Top 5% -1.47 10.76 5.46 14.71 10.66 0.122 0.041 -0.006 -0.034 0.12

Top 10% -1.14 7.76 4.01 10.35 7.60 0.081 0.026 -0.004 -0.019 0.09

Top 20% -0.81 4.26 2.69 5.61 4.09 0.043 0.017 -0.002 -0.007 0.05

Top 30% -0.64 1.84 1.68 2.40 1.70 0.026 0.015 -0.001 -0.003 0.05

Top 40% -0.55 -0.12 0.82 -0.04 -0.20 0.011 0.011 0.000 0.000 0.03

Top 50% -0.33 -1.82 0.64 -2.01 -1.65 0.008 0.006 0.000 0.000 0.02

Top 60% -0.09 -3.11 -0.13 -2.74 -2.59 -0.006 0.000 0.001 0.002 0.00

Top 70% 0.19 -3.35 -1.00 -3.81 -3.01 -0.021 -0.007 0.002 0.007 -0.03

Top 80% 0.55 -4.58 -2.11 -6.09 -4.65 -0.042 -0.017 0.002 0.013 -0.06

Top 90% 1.07 -7.25 -3.92 -9.15 -6.84 -0.076 -0.034 0.004 0.028 -0.12



Breeding 
Objectives

Customer 
Needs and 

Goals


