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ABSTRACT: Beef tenderness remains a concern for the 
beef industry in North America.  Genomic predictions 
provide an avenue for selection and a means to sort cattle 
for different markets.  Genomic predictions for tenderness 
have been available to the industry for some time.  A 
Canadian multi-breed population with 2891 animals with 
Axiom Genome-Wide BOS 1 Array genotypes and 
phenotypes for longissimus dorsi 7-day post-mortem 
(LM7D) shearforce was used to develop genomic breeding 
value estimates (GEBV) with GBLUP.  The correlation 
between GEBV and adjusted LM7D was estimated in 4 
validation groups, with estimates ranging from 0.10 to 0.50 
with the estimate increasing with increasing relationship 
between validation and training groups and the prediction 
shown to reduce tough steaks when used to remove cattle 
from production. Low prediction accuracy in unrelated 
crossbreds will limit practical application of the developed 
prediction to value chains with a captive cattle supply. 
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Introduction 
Beef steak is a cut of meat that comes at a 

premium in North America and in many regions of the 
world when compared to competing meats such as pork and 
chicken.   To command such a premium it would seem 
logical that the customer is expecting a superior eating 
experience.  When comparing meat quality attributes, taste 
and tenderness are two of the primary factors.  It is quite 
common that when dining in North America, that someone 
will ask “how is your steak?”   If the answer was always 
excellent, would people still be asking?  Beef quality, in 
particular tenderness, has been an attribute that the beef 
industry has been working to address for some time with a 
recent study in Canada comparing changes in tenderness at 
retail between 2001 and 2010 (Juarez et al. (2013)).   

Like many production traits that have an economic 
value to the beef industry, beef tenderness can be improved 
through changes in both management and genetics.  
However, unlike traits that can be readily measured on the 
animal pre-breeding such as live weight, meat quality traits 
like beef tenderness are inherently harder to improve 
through traditional breeding methods.  The cost of 
measuring tenderness due to the need to use a cooked beef 
sample, along with the fact that a measure on a live 
breeding candidate is not possible, makes the trait difficult 
to improve through traditional means.  Beef tenderness is an 
excellent example of where genomic based predictions of 
genetic merit can make a significant contribution to genetic 
gain by providing a prediction with some accuracy on a 
young breeding animal. 

Genomic predictions of beef tenderness are not 
new to the beef industry and there are two primary 
applications.  The first application is improvement of 

genetic merit over time through selective breeding, the 
second being the targeting of animals to specific markets 
based on genetic profile, a form of marker assisted 
management.  Although genomic predictions for tenderness 
have been available for some time, the industry uptake is 
not obvious.  Like most technologies, genomic predictions 
continue to improve and offer more value and beef 
tenderness has been a trait of particular emphasis of 
genomics research in Canada. 

The objectives of this paper are to: 1. Outline the 
importance of beef tenderness as a trait for selection and 
why a genomic prediction is particularly useful.  2. Provide 
an overview of where genomic predictions are available for 
beef tenderness and their current applications.  3.  
Determine the accuracy of a genomic prediction for beef 
tenderness developed with high density SNP data in a 
multi-breed population of Canadian beef cattle. 

 
Importance of beef tenderness 

Recent evidence suggests there have been 
improvements in beef tenderness in the past decade.  
Although a recent survey of beef quality in the USA point 
to no significant change (Guelker et al. (2013)) in the past 
decade, a recent beef quality audit of Canadian retail beef 
suggests that striploin steak that would fall into the tough 
category has fallen from a frequency of 89% in 2001 to 1% 
in 2010.   This was based on a spot sample of retail beef 
from four cities across the country.  Although differences in 
breed, age, implant strategy and post-mortem aging time are 
not known, the results are encouraging for the industry.  
The US survey found results in general agreement with the 
Canadian survey.   However, the Canadian audit identified 
that the steaks had significantly more fat thickness and a 
reduced muscle depth in the striploin in 2011 compared to 
2001.  This parallels trends in carcass weights and grades 
from Canada where over a similar period from 2003-
2011(Agriculture and Agri-Food Canada (2014)) carcass 
weight increased in steers slaughtered in federally inspected 
plants from 379 kg in 2003 to 398 kg in 2012, carcasses 
grading AAA marbling (Choice) or higher rose from 49% 
to 53% and percent yield grade one carcasses, the leanest of 
the Canada Red brand, went from 62% to 53% an 
indication of increasing carcass fat thickness (Canadian 
Beef Grading Agency (2014)).  It is apparent that not only 
is the percentage of tender carcasses improving, but the 
cattle being processed are also changing with a trend to 
fatter carcasses. 

Beef tenderness can be improved through post-
mortem aging.  It is quite possible that aging times of the 
beef sampled in 2010 was greater than that for the steaks 
from 2001 in the Canadian beef quality audit study.  The 
average post-fabrication post-mortem aging time at retail 
was 20.5 days in the US study (Guelker et al. (2013)).  



Results from Canadian commercial cattle processed prior to 
2002 as published by Schenkel et al. (2006) indicates that 
the percentage of tough longissimus steaks based on the 
threshold of 5.7 kg shear force (Wheeler et al. (1997)) was 
over 20% for all genotypes of 7 d aged product.  Tough 
steaks decreased to 13% and 4% for 14 and 21 day aged 
product, respectively at the most desirable Calpastatin 
genotype.   

Although tenderness can be improved with aging, 
this comes at a cost.  Ideally tenderness could be satisfied 
without additional aging to increase the cost 
competitiveness of beef.  Although the relationship between 
tenderness and marbling is low (Dikeman et al. (2005)), 
there are links between carcass fatness and tenderness that 
are discernable at low levels of fat cover (Jeremiah (1996)).  
Increasing fatness and aging of product to obtain beef of 
sufficient tenderness incurs costs that are best avoided and 
opens an avenue for cattle to be bred and managed to have 
adequate tenderness without the additional fatness and 
aging.   The range in tenderness EPD as shown by Dikeman 
et al. (2005) supports within breed genetic evaluation and 
selection for tenderness.  

In 2012 574 longissimus steaks were sourced from 
an integrated beef program in Ontario, where cattle are 
owned and managed from breeding through the feeding, 
processing and retails sectors.  This value chain is 
specifically interested in beef tenderness as a point of 
differentiation in the market place.  The percentage of tough 
steaks at 7 days of aging was 3%.  This small company 
provides an example of a value chain that continues to 
target tenderness as an attribute that needs to be pursued to 
gain and maintain market share.  A survey of US retailers 
and restaurateurs in 2005 (Smith et al. (2006)) indicated 
that inconsistency around tenderness, was among their top 5 
concerns with beef, supporting the argument for the 
continued pursuit of increased tenderness in beef. 

Although a push for fatter beef can have a positive 
impact on beef tenderness, an interesting example of where 
leaner beef is more tender is in the breeds carrying an 
inactive form of the myostatin gene such as Belgium Blue 
and Piedmontese.  Wheeler et al. (2001) demonstrated how 
one inactive copy of the myostatin gene would improve 
tenderness in the longissimus, gluteus medius, 
semimembranosus and biceps femoris muscles.  Such a 
dramatic effect produces gluteus medius from cattle 
carrying the inactive copy of the gene with the same base 
tenderness as longissimus from cattle, not carrying the 
mutation.  This suggests through genetics, beef tenderness 
can be changed dramatically enough to have beef of 
different cuts jump tenderness categories.  This potentially 
has a tremendous impact on the value of a beef carcass as 
Wheeler et al. (2001) suggest that one inactive copy of the 
myostatin gene will result in a 50 dollar increase in carcass 
value due to the increased tenderness in the gluteus medius 
alone.  The Canadian beef quality audit of 2010 also looked 
at the tenderness of the gluteus medius (top sirloin) and 
found that 13% of steaks were tough, down from 30% in 
2001.  Although the problem with beef tenderness 
identified in earlier beef quality audits, seems to be 
improving it would appear that when all cuts are 
considered, further improvement of tenderness is warranted.  

Genetic control of beef tenderness 
Breed differences for tenderness exist and have 

been fairly well studied.  Using the multi-breed data from 
the University of Guelph, Ontario, Canada, Zwambag et al. 
(2013) identified that the percent of tough steaks may 
average 7% from one breed and 14% from another. These 
breed differences would be considered of significant 
interest to the industry. There was tremendous overlap in 
genetic merit of sires of different breeds, supporting the 
results of Dikeman et al. (2005).  This range in genetic 
merit within breed supports a strategy of selection within 
breed to improve the trait.  In North America and 
elsewhere, beef production is primarily an extensive 
system.  The choice of breed type is intended to match 
genetics to production environment, making it unlikely for 
a producer to change breed for better tenderness if the 
management of the cattle would require change to meet the 
animals functional needs.  For example, consider a situation 
where a breed was identified as more tender, but the mother 
cows from that breed will require additional feeding and 
care to maintain a profitable pregnancy rate.  Such a change 
in management is unlikely to be made to produce more 
tender beef.  The genetic variation within a breed and the 
overlap in genetic merit between breeds supports within-
breed selection to improve the trait. 

An effective selection program is dependent on the 
heritability of the trait as this dictates the genetic value of 
the measurements that can be collected.  In the case of beef 
tenderness it has been shown to be a trait of moderate 
heritability.  Using data from the University of Guelph,  
Zwambag et al. (2013) estimated the heritability of shear 
force LM7D of 0.19 at 7 days of aging with this dropping to 
0.05 at 21 days of aging.  As beef ages it becomes more 
tender and the genetic variability appears to diminish.  
Therefore, genetic improvement of tenderness at reduced 
aging times will be more effective, which is advantageous 
when the goal would be to maintain beef tenderness without 
the expense of extensive aging.  Examples of even higher 
heritabilities (0.53) for tenderness have been estimated 
(Shackelford et al. (1994)).   

With a moderately heritable trait, genetic 
improvement programs can be quite effective when the trait 
can be readily measured on a young breeding candidate.  
Genetic improvement of beef tenderness is impeded as a 
cooked meat sample is required for a reliable measure.  To 
partially overcome this problem Barkhouse et al. (1996) 
investigated the possibility of collecting and freezing semen 
on a group of young bulls and then measuring tenderness 
after they were slaughtered.  This would allow the semen 
from the most tender bulls to then be used.  However, the 
results from Barkhouse et al. (1996) suggest that this tactic 
would not be effective with the genetic parameters as 
estimated in their study as the heritability was as low as 
0.02 for shearforce in the market animals, although the 
correlation between shearforce measured in bulls and 
market animals was high.  It was postulated by Barkhouse 
et al. (1996) that if the heritability of shearforce was higher 
in the market animals that the program would show more 
promise. 

The idea of collecting tenderness measures after 
collecting semen on bulls was tested through the University 



of Guelph’s beef research herd.  During the period 2003 to 
2013 a group of bulls (mean 60 per year) were tested for 
feed efficiency post-weaning and semen collected by 
electro-ejaculation on a select group of bulls to be used 
within the herd.   Since the herd of 300 calving cows 
produces the market progeny that are used in ongoing 
feedlot research and meat quality work, the market progeny 
from the collected bulls had tenderness measures.  The bulls 
when completing the post-weaning test were slaughtered 
ensuring a minimum of 1 week rest between semen 
collection and slaughter.  The process to collect shearforce 
data from the bulls and steers was similar and is best 
described in Zwambag et al. (2013).   

To determine the value of selecting bulls based on 
their own tenderness measures, a breeding value on each 
bull was estimated based on their market (steers and 
heifers) progeny and other relative data (primarily half-sibs) 
only.  The bulls’ own measures for tenderness were not 
included.  There were 1170 market animals included in the 
analyses, representing progeny from 109 bulls with an 
average of 5 progeny per sire with a range of 1 to 20.  As 
AI sires from industry were also included in the breeding 
program, the bulls were also ½ sibs with market animals, 
which built additional genetic links between the bulls and 
the market progeny.  The heritability of tenderness in the 
market animals was estimated to be 0.23 for LM7D using 
methods, models and overlapping data to Zwambag et al. 
(2013).  The bulls’ phenotypes for LM7D averaged 4.6 kg 
and ranged from 2.0 to 9.1.  The bulls adjusted phenotype 
was determined with an adjustment for bull test group 
(contemporary group).  Bulls with a reliability > 0.40 for 
their ABC (Across breed EBV) were used in the correlation 
analyses.  These 20 bulls averaged 10 progeny with a range 
of 5 to 20.  

The spearman correlation between these bulls own 
adjusted phenotype and their EBV was 0.12.  This low 
correlation indicates that tenderness measures on the bulls 
themselves are not a practical method of improving 
tenderness in market progeny.  Given the inherent problem 
and cost of genetic improvement programs for beef 
tenderness using breeding values based solely on 
phenotypic records and pedigree, genomic tools provide a 
very appealing option.  

 
Genomic Prediction of Beef Tenderness. 
Some of the first genomic predictions applied in 

beef cattle included beef tenderness.  Early discovery of 
SNP in the Calpain and Calpastatin pathway provided 
markers with moderate effect (Page et al. (2002); White et 
al. (2005); Casas et al. (2006)).  These SNP were shown to 
be quite robust and informative across a range of 
populations (Van Eenennaam et al. (2007)).  There are two 
primary competing companies providing genomic tests to 
the beef industry in North America, Igenity (Igenity (2014)) 
and Zoetis (Zoetis (2014)), both of which have a prediction 
of beef tenderness among a suite of other economically 
important traits.  These predictions have most likely 
evolved overtime as more SNP are discovered and 
validated.  The first widespread breeding application of 
these more limited numbers of SNP was done by the 
Australian Brahman through Breedplan (Breedplan (2014)) 

and may represent one of the first applications of the 
incorporation of genomics into an EPD in beef cattle 
(Johnston et al (2009)).  The success of this application was 
in part due to the sizable effect some mutations in CAPN 
have on shearforce in Bos Indicus cattle.  In Canada Bos 
Indicus content is practically non-existent. 

Since the widespread launch of the Illumina 
SNP50 beadchip in 2007 (Matukumalli et al. (2009), the 
major thrust in the application of genomics in beef cattle 
has been through genomic selection following the 
tremendous success in dairy cattle as predicted by Schaeffer 
(2006).  Genomic selection is being developed and made 
available back to breeders in all the major beef breeds in 
North America (Saatchi and Garrick (2013)).  For some 
breeds, tenderness data has been available and as a result 
genomic predictions are being developed.  In the case of 
American Simmental reported reliabilities for tenderness 
are similar to those reported for the routinely measured 
traits like yearling weight where the value of a genotype on 
a bull is equivalent to 6 market progeny for tenderness 
(Simmental (2014)).  American Angus is also moving 
towards the routine release of a tenderness EPD, 
incorporating the genomic information (Angus (2014)).  
These results for Simmental and Angus indicate that 
developments of genomic predictions for tenderness are 
running in parallel to other traits, where a phenotypic 
resource for tenderness exists. 
 

Development of a Canadian Multi-breed  
genomic prediction for beef tenderness 
Animals. The Canadian resources for beef 

tenderness matched to DNA for genomics studies is largely 
a multi-breed crossbred resource and is not structured as a 
progeny test for any single breed.  Resources exist across 
both Ontario and Alberta and the merger of these data sets 
for feed efficiency is described for the Canadian Cattle 
Genome Project (www.canadacow.ca) in Crowley et al. 
(2014) in these proceedings.  Many of these same animals 
also have tenderness measured.  The following multi-breed 
genomic prediction involves animals from a number of 
sources but the primary source of data originates from cattle 
from the University of Guelph breeding herd, which 
includes 300 calving cows each year across the Elora and 
New Liskeard herds.  Breeding was exclusively through 
artificial insemination and the same sires were used across 
herds.  As described above for the evaluation of yearling 
bulls, there are a group of young bulls from the herd that 
have semen collected and used.  This further strengthens 
genetic connections across herds and across generations.  A 
third cooperating herd from Agriculture and Agri-Food 
Canada at Kapuskasing also supplied calves until 2005.  In 
addition to calves from the cooperating herds in the 
breeding program, calves were also purchased from 
commercial herds, where breed composition was similar for 
the most part to that in the breeding herd.  The number of 
cattle with genotypes from the three cooperating herds in 
the breeding program and commercially purchased calves 
was 1,012, 883, 109 and 887, respectively.   

Cattle were fed through the University of Guelph, 
Elora Beef Research Centre feedlot and slaughtered at 
either the University of Guelph meat science laboratory or 



Cargill meat solutions, Guelph.   All meat quality work was 
performed at the University of Guelph meat science 
laboratory.  The animals and their measurement and 
management overlap with those described in Zwambag et 
al. (2013).   Animals were predominantly crossbred with 
the dominant breeds being Angus, Simmental, 
Piedmontese, Gelbvieh, Limousin  and Charolais.   

Training - The population with phenotypes and 
genotypes used for training and validation included 2,891 
animals in total.  Specific training sets had the validation 
animals removed, resulting in training sets ranging in size 
between n=2,540 and 2,818. Animals were genotyped on 
the Axiom Genome-Wide BOS 1 Array (BOS1, 648,855 
markers; Affymetrix Inc., Santa Clara, CA, USA) at either 
Geneseek, Nebraska, USA or Delta Genomics, Edmonton, 
Canada. 

Genotype data was coded as 0, 1, 2 and screened 
for genotyping errors using PLINK (Purcell et al. (2007)). 
After quality control checks, removing SNP out of Hardy 
Weinberg equilibrium (P < 0.01), calling rate < 95%, and 
minor allele frequency (MAF) < 5%, 365,147 SNP were 
used for GEBV prediction. 

For each LM7D record lm7dij an animal model 
was fitted to estimate breeding values (EBV) as lm7dij = µ 
+ fj  + uij + eij , where µ was the overall mean, fj the vector 
of fixed effects including covariate of age at time of 
slaughter, breed as regressions on proportions of major 
breeds represented (Angus, Simmental, Gelbvieh, 
Limousin, Charolais and Piedmontese), contemporary 
group and year and season of slaughter,   uij the EBV of 
individual i, eij the residual. Animal effect was random.  A 
linear mixed model algorithm in ASREML  (Gilmour et al. 
(2009)) was used to estimate EBV including the inverse 
animal relationship matrix. The estimate of heritability was 
0.23.  

Breeding value de-regression was done according 
to Schaeffer (1996). The following mixed model equations 
were used for de-regressing EBV: 

, 

where  is a diagonal  with the inverse of the number of 
effective progeny on the diagonal,  is the numerator 
relationship matrix between animals, , 

 is heritability, u is a vector of LM7D EBV and y is a 
vector containing de-regressed LM7D EBV.  For this study 
number of effective progeny (n) was approximated utilizing 
A-1 and EBV standard error from ASREML output. 

Genomic predictions (GEBV) were developed 
using GBLUP, VanRaden's method (VanRaden et al. 
(2009)), in software GEBV (Sargolzaei et al. (2009)). 
Relationships between animals were accounted for by 
fitting a weighted genomic relationship matrix with an 80% 
weighting given to the genotype information, and 20% to 
the pedigree.  

Validation.  The developed GEBV were validated 
in four different groups of cattle, through a correlation 
between GEBV and adjusted phenotype for LM7D.   The 
adjusted phenotypes for LM7D were determined from the 
residual of a model fitting the fixed effects from the genetic 

evaluation model to determine the EBV above.  The 
validation considered both commercially purchased calves 
as well as the final birth year of calves from the University 
herd. The validation group VAL11 included both 
University of Guelph (140) and commercial (211) calves.  
The group COM100 included the 100 most recently 
purchased commercial cattle subsequent to the VAL11 
cattle.  The UOG1 group included those 156 calves born in 
the University of Guelph herd in 2012 and the UOG2 group 
includes those 73 cattle in UOG1 born at the NewLiskeard 
Agriculture Station.  The average of the highest genomic 
relationship between an individual in the validation and 
individuals in the training population was 0.25, 0.24, 0.34, 
0.36, for the four validation groups, respectively.  This 
illustrates that the commercial animals are more unrelated 
to the training set.   

To evaluate the usefulness of the predictions to 
sort cattle for a scenario where tough carcasses were to be 
avoided was also investigated.   The average shearforce in 
recent groups of cattle was 4.7kg and cattle with an 
adjusted phenotype of >+1.0 kg were determined to fall into 
the category of tough beef (Wheeler et al. (1997)).  The 
percentage of tough steaks with 0, 10, 25 and 50 % of the 
cattle removed from the group based on high LM7D GEBV 
was determined.   
 

Results and Discussion 
The correlation between GEBV and adjusted 

phenotype for the different validation groups is presented in 
Table 1.  The accuracy of the validation was low when 
commercial cattle were included in validation group with 
correlations of 0.15 and 0.10 for VAL11 and COM100, 
respectively.  With only cattle from the University herd in 
the validation groups, the correlation was more moderate, 
with correlations of 0.37 and 0.50 in groups UOG1 and 
UOG2, respectively.  These accuracies are less than that 
observed for tenderness in American Simmental 
(Simmental (2014)).  Results suggest that a genomic 
prediction across all breeds and crosses is not possible with 
the resource used.  The accuracy within the University herd 
was more informative and demonstrates how genomic 
selection can be applied in composite populations when the 
animals have sufficient connection to the reference 
population.   

Utility of the genomic predictions as a tool to sort 
calves for targeting commercial programs where tough 
steaks are to be avoided is presented in Table 1.  The 
reduction in tough steaks with removal of animals with high 
LM7D GEBV was limited in VAL11 and COM100 as 
expected with the low correlation between GEBV and 
adjusted phenotype. For the University cattle, the prediction 
was more useful.  In the second best scenario (UOG1), the 
percent of tough steaks decreased from 16 to 12, 10 and 5 
with 10, 25 and 50 percent of the worst GEBV cattle 
removed, respectively.  This suggests that although the 
correlation between the GEBV and phenotype was only 
0.37, that removal of 25% of calves based on GEBV would 
result in a 36 percent reduction in tough steaks.    
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Table 1. Correlation between genomic breeding values 
for shearforce*and adjusted phenotype§, proportion of 
tough steaks¥ remaining after removing cattle from 
production based on genomic breeding value. 

Validation 
Group (n) 

Correlation 
Coefficient 

0‡ 10‡ 25‡ 50‡ 

VAL11(351) 0.15 19 18 17 13 
COMM1 (100) 0.10 42 43 43 36 
UOG1(156) 0.37 16 12 10 5 
UOG2 (73) 0.50 14 11 4 0 
* shearforce of 7d aged longissimus dorsi. 
§phenotype adjusted for fixed factors in genetic evaluation model. 
‡proportion of cattle removed based on high shearforce GEBV. 

 
The across breed prediction could have application 

in commercial cattle for marker assisted management, 
although the genotyping platform would need to change to 
reduce costs for commercial sorting of cattle.  Genotyping 
of seedstock cattle with a low density SNP panel and 
imputation of high density SNP for genomic selection 
predictions and parentage verification will become normal 
operating procedure in the near future.  However, such an 
approach is cost prohibitive for sorting of commercial cattle.  
Genotyping by sequencing provides the opportunity to 
produce low cost genotyping for a target panel of SNP 
when a large number of animals need to be genotyped, as 
will be the case with commercial sorting applications 
(Thallman (2013)).  Work is underway to combine the 
results from the high density genotyping platform with 
some work on candidate SNP to create a reduced set of 
SNP with predictive ability for tenderness across breeds.   
Such a prediction would be most useful when combined 
with predictions for a combination of traits of economic 
importance such as carcass, growth and efficiency traits. 
 

Conclusion 
Beef tenderness remains a priority for the beef 

industry.  Recent evidence from the Canadian Beef Quality 
Audit suggests tenderness problems in steaks from the loin 
are becoming less of an issue, although tenderness is still 
somewhat problematic in steaks from the sirloin.  Genetic 
change has the opportunity to reduce the incidence of tough 
steaks and steaks of the same tenderness could be provided 
to consumers with less aging, providing cost savings.  
Perhaps the largest economic gain would be when steaks of 
one historical tenderness category could be marketed at the 
price premium obtained from a more tender category.  For 
example, if genetic improvement of tenderness in the sirloin 
reached a point that sirloin from the selected cattle was as 
tender as loin from non-selected cattle, the additional 
carcass value would be significant.   

Genomic predictions for meaningful differences in 
beef tenderness have been available to the industry for over 
a decade.  The application of genomic selection in beef 
cattle in North America are providing EPD for tenderness 
including genomic information at a young age with similar 
prediction accuracy to more common traits such as growth.  
Prediction accuracy from a multi-breed genomic prediction 
based on high density genotypes was low.  The correlation 
approached 0.5 when applied in cattle related to the training 
set, suggesting a value chain could develop a prediction for 

crossbred cattle if sourcing repeatedly from the same herds.  
Correlations of ~0.40 between GEBV and phenotype 
enabled the proportion of tough steaks to be reduced 
considerably when the cattle with the highest shear GEBV 
were removed from production. Although genomic tools are 
becoming well established to assist the industry in breeding 
cattle for improved tenderness, uptake does not appear to be 
mainstream.  For example, although the American 
Simmental Association has an economic index to combine 
their different EPD into a prediction of profit potential,  and 
an EPD for tenderness is computed, the tenderness EPD is 
not included in their economic selection indexes. 

 It is likely that as long as there remains no clear 
market signal to commercial producers around differences 
in beef tenderness, that genetic selection for tenderness will 
be limited.  With regard to selection for beef tenderness 
seedstock breeders have stated “Why would we select for it, 
if we do not get paid for it?”.  The immediate application of 
breeding tools for tenderness will likely be applied in more 
targeted value chains that are working to distinguish their 
beef product as more valuable at retail.   
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