
Since 2015, AICA has provided genomically enhanced 
expected progeny di� erences (GE-EPD) for Charolais 
cattle. Using a multi-step approach, based on calibration 

research from Iowa State University, genomic test results have 
been combined with pedigree information and performance data, 
resulting in greater accuracy, especially for young animals.  Now 
AICA will soon transition to a Single Step genomic evaluation. 
� e move is the result of years of research and development to 
equip Charolais breeders with the most sophisticated, accurate and 
reliable genetic selection tools available.
What is Single Step? 

� e key di� erence between Single Step genomic evaluation and 
multi-step evaluation is how genetic relationships between animals 
are determined. With the previous multi-step approach, the 
relationships between animals are determined by pedigree alone. 
Pedigree data would dictate all full sibs, for example, would have 
a genetic relationship to one another of 50%, and the relationship 
between grandparent and grand-progeny is 25%.  � ese are the 
correct values on average. However, we know variation exists in 
these relationships among relatives.

� e genomic information identi� es di� erences that the 
pedigree alone cannot detect. In Single Step evaluation of other 
breeds, genomic relationships among full-sibs range from as low as 
35%, to 65% or higher. Some pairs of � ush-mates share over two-
thirds of their genetic material, while others share as little as one-
third.  � rough Single Step, genomic relationships among animals 
are used to improve the accuracy of EPDs for both genotyped and 
non-genotyped animals.

� e methodology works to more fully understand the ancestral 
source of the DNA of a particular animal. A greater proportion 
of DNA than expected, 30% or more, may be passed down 
from the maternal grand-sire (MGS) to an individual grandson 
or granddaughter, rather than the expected 25%. If the MGS 
has outstanding growth 
genetics, then the DNA 
relationships will drive the 
associated WW and YW 
EPDs of the grand-progeny 
higher. However, if an 
animal is more genetically 
related to an individual 
with low growth genetics, 
in return, the WW and YW 
EPDs on that individual 
will decline. Single Step 
also recognizes relationships 
among animals that would 
appear practically unrelated 
based on pedigree alone, 
compared to the average 
of the animals’ parents.  
Within the breed, many 
animals share signi� cant 

amounts of genetic material passed down from many generations 
prior. Single Step recognizes these relationships based on DNA 
markers, and more e� ectively connects data among animals. Using 
these genomic relationships, the Single Step methodology results 
in more accurate genomic values than ever before. 
Genomics Updated in Real Time

It is well documented that genomic predictions need to be 
recalculated regularly as additional data and genotypes are added to 
the database. Single Step does just that, by updating the genomic 
information each time the evaluation is run.  With Single Step all 
sources of information – pedigree, performance, progeny data and 
genomic results – are updated in real time. � is is a positive for 
breeders as the GE-EPDs are not based on outdated information, 
and when young sires generate their � rst progeny data, that 
information is immediately used in the genomic evaluation.
Proven Improvement in Other Breeds 

While Single Step will be new to AICA members, a number 
of other species and beef breeds have successfully used this 
technology.  Most dairy cattle, swine and poultry genetic 
evaluations use this approach, in many cases using the same 
University of Georgia software used at AGI.  Other US beef 
breeds such as Beefmaster, Brangus and Santa Gertrudis have used 
Single Step since the beginning of their genomic evaluations. � e 
American Angus Association successfully transitioned to Single 
Step in July 2017, followed by the Canadian Angus Association 
in September 2017.  Several beef breeds in Australia and New 
Zealand have or will soon also use this technology.

It’s important to note genomic test results from previously 
tested animals will be incorporated into the Single Step evaluation, 
using the same DNA markers used in the multi-step evaluation.  
Proven sires would be expected to have minimal changes in EPDs 
after the transition to Single Step, as their EPDs are mostly the 
result of progeny data.  Genomics contribute more heavily to 

young animals’ EPDs, so 
those animals would be 
expected to show more 
change in EPD values. More 
variation in EPDs of siblings 
should be expected, as the 
evaluation more accurately 
tracks di� erences in 
relatives due to inheritance. 
As additional data and 
genotypes are added to 
the Charolais database, 
increased accuracy of EPDs 
on genomically tested 
animals will result, providing 
Charolais breeders and their 
customers the most accurate 
genetic evaluation possible.
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Figure 1.  Information contributing to the GE-EPD. 

The Spring 2018 National Cattle Evaluation released in late 
December incorporated the use of single-step genomic 
evaluation methodology provided by the AICA genetic 

evaluation service provider, Angus Genetics Inc (AGI). � is was 
the initial release of EPDs that were generated using proven 
technology allowing the most accurate and complete combination 
of the pedigree, performance and genotype SNP data generated by 
breeders and housed by the AICA.
Favorable Comparisons between Single-Step and 
Previous Evaluation

A comparison of the released Spring 2018 single-step results 
to the Fall 2017 North American Charolais Genetic Evaluation 
yielded impressive results. While some breeds’ transitions to the 
single-step methodology have created re-ranking of animal EPDs 
in certain traits, the Charolais animal EPD rankings between the 
two evaluation methodologies were very similar.  � is result was 
typical to previously published evaluation comparisons when new 
animals and performance records were added to past updates. 
� e conservative weighting of the previously used molecular 
breeding values in the correlated trait model helped to moderate 
the EPD changes as the improved, single-step methodology was 
implemented.

In general, the rank correlations for the growth trait, scrotal, 
maternal milk, and calving ease EPDs were .99 between the Fall 
2017 and the Spring 2018 evaluations. An unchanged rank of 
animals would have a correlation of 1.00.  � e correlations for the 
carcass trait suite were in the .98 to .99 range. Also, keep in mind 
that genomic results were previously � t as a correlated trait and the 
molecular breeding values were only incorporated into the CED, 
BW, WW, YW, Milk, REA, Marbling, and SC EPDs. � e single-
step methodology now also includes genotypes for the CEM, CW 
and Fat EPDs.  

Again, the molecular breeding values previously used as a 
correlated trait were removed from the single-step approach, 
in which the genotypes were � t directly into the national cattle 
evaluation.  With single-step, no calibration or updates of training 
populations are necessary.

Like any evaluation update involving a methodology change, 
some of the actual EPDs may shift in magnitude within the 
population, and there will be some individual animals with EPD 
changes. It is always important to consider the EPD percentile 
ranks on an animal from one evaluation to the next. � e percentile 
rank tables are updated with each AICA national cattle evaluation 
release, and consideration of these tables is especially important as 
the new single-step methodology is implemented. Of course, like 
any evaluation update, the inclusion of new data from progeny or 
ancestors can also cause individual animal EPDs to change.
Interim EPD Procedural Changes

With the shift to the single-step genetic evaluation, there will no 
longer be interim EPDs calculated using the genomic data in the 
time in-between the three, national cattle evaluation runs per year. 
Newly tested animals will have the genomic results incorporated 
into their EPDs only when processed through one of these national 
cattle evaluation runs.  � at said, pedigree estimates, as well as 

interims based on phenotypic records (e.g., weights, scans) in 
proper contemporary groups submitted by AICA members, will 
continue to generate interim EPDs prior an upcoming national 
cattle evaluation.

Moving forward, breeders will need to plan ahead for their 
potential DNA testing to ensure that the genotyping results are 
completed at the lab and received 
by the AICA o�  ce prior to the 
national cattle evaluation data cuto�  
in order to be included as part of the 
evaluation results.   Again, animals 
with performance data submitted 
in proper contemporary groups and 
passing edits will continue to receive 
interim EPDs as they have in the 
past.
New Technology at a Lower 
Price 

Charolais breeders will be able 
to access a new genomic test option 
at a lower price that allows wider 
use of genomic testing across the 
herd. � rough the cooperation 
of the AICA genomic service 
provider, Neogen/GeneSeek, the 
GGP BOV50K option will be 
available for purchase, with the 
results incorporated into the genetic 
evaluation. � e cost on the new test 
to be advertised by the AICA o�  ce 
includes parent veri� cation.
Modernizing the AICA 
Genetic Evaluation System

� e single-step methodology 
for genetic evaluations is a modern, 
proven technology used not only 
in the beef industry, but widely 
accepted in other species such 
as dairy, swine and poultry.  In 
addition, at Method Genetics, we 
have worked with single-step genetic 
evaluations in commercial cattle 
populations since 2014.  We have 
found this methodology to provide accurate, robust use of both 
the DNA results, pedigree, and existing performance data to create 
dependable genetic selection tools. 

� e improvements in the AICA genetic evaluation system 
by moving to single-step methodology will allow breeders to 
aggressively select for traits of economic relevance with more 
con� dence. � is is an exciting step in ensuring that Charolais 
breeders and their commercial customers have improved genetic 
selection tools that will reliably characterize Charolais genetics 
moving forward.
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Single-step genetic 
evaluation is an 
exciting milestone 
in ensuring 
that Charolais 
breeders and 
their commercial 
customers have 
improved genetic 
selection tools 
that will reliably 
characterize 
Charolais genetics 
moving forward.

C H A R O L A I S   J O U R N A L  J A N U A R Y    2 0 1 8   27


