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Introduction

The Colorado State University Center for Genetic Evaluation of Livestock recently calculated
updated expected progeny differences (EPD) based on the animal pedigree and performance
database of the American Tarentaise Association. The resulting EPD provide an important
selection tool for breeders and also allow breeders to evaluate the historical genetic improvement
of the breed through evaluation of the genetic trends. Genetic trends represent the overall or
average genetic change resulting from the combined efforts of breeders to improve animal
performance over many generations. These trends may also identify traits needing further
selection pressure. For instance, many breeds have focused on increasing growth rate over the
last 30 years, if those breeds neglect changes in birth weight associated with changes in early
growth this would be apparent from the genetic trends in the breed.

Latest Analysis

The most recent EPD analysis was completed in June, 2009. The next previous analysis was
performed in the spring of 2005. Comparing the analyses, an additional 4,681 animals were
added to the dataset. The increase in total number of animals and useable performance
observations by trait are shown below in Table 1. The largest increase in performance records
was for birth and weaning weight, with relatively few new observations reported for yearling
weight. There was a dramatic increase in the number of calving ease scores reported 2,193
compared to only 196 between 2001 and 2005.

Table 1. Summary of changes in the number of animals and performance records from previous
analyses (2001 & 2005) to the latest, 2009 analysis

Analysis  Number  Birth Weight Weaning weight Yearling weight Calving ease
Year of animals observations observations observations scores
2001 105,238 68,024 60,000 8,895 11,980
2005 110,944 73,253 63,646 8,929 12,176
2009 115,625 81,829 69,813 9,297 14,369




Given the increase in number of birth, weaning and calving ease observations, changes in an individual
animal’s EPD are expected, as is an increase in accuracy of those EPDs. For instance, in 2005 analysis of a
bull may have had only 5 progeny (let’s assume that all of the performance data was submitted on these
progeny) and as a result he received a low accuracy EPD. In the most recent analysis, that same bull may
now have 30 or more progeny with performance data. The additional information results in more
knowledge about the genetic ability of that bull. As a result, the new EPD for that bull will likely have
changed (potentially in either direction) and the corresponding accuracy values for these new EPD will
have increased.

The EPD for each animal are used to calculate genetic trends for all traits. Remember that the process of
EPD calculation results in updated EPD for every animal in the database irregardless of the animal’s birth
date. So in the case of the American Tarentaise Association, EPD are constantly updated for animals
born back to the 1960’s. These updated and more accurate EPD (more accurate because there is more
information in the database) are then used to calculate the genetic trends for each trait. Genetic trends
are based on the average ED of all animals born from a given year. The genetic trends for animals
registered with the American Tarentaise Association from 1960 onwards are shown in Figures 1 and 2.

The Growth Trait Tends

Since 1984 there has been considerable genetic change in growth traits with the greatest change in
yearling weight. Over the last 49 years, the annual change in yearling weight has averaged .5 Ibs.
Whereas weaning weight has increased an average of .2 Ibs./year over the same time frame. However,
in the last 20 years, the increase has averaged .71bs increase per year. There has been little change in
milk over the last 49 years as shown below.

Figure 1. Genetic trends for growth traits in the American Tarentaise
Association.
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The Calving Ease Trait Tends

In the American Tarentaise analysis, calving ease scores and birth weight observation are used to
calculate calving ease direct and calving ease total maternal EPD. The calving ease direct EPD represents
differences in probability of an unassisted calving of a 2-year-old heifer with higher EPD meaning a
greater portion of calves are born unassisted. Calving ease direct EPD represents only the genes a parent
passes on to its offspring which in turn determines whether that offspring is born unassisted. For
instance, assume sire A has a calving ease direct EPD of -1 and sire B has a calving ease direct EPD of +9.
Given these EPD, sire B’s progeny on average, should have 10% fewer assisted calvings than offspring of
sire A in first calf heifers. The genetic trend for calving ease direct has been downward, an unfavorable
change.

The second calving ease EPD, calving ease total maternal, represents differences in the calving ease of
an individual’s 2-year-old daughters. So if sire A has a calving ease total maternal EPD of -5% and sire B
has an EPD of 4% on average we would expect the daughters of sire B to have 9% fewer difficult births
than daughters produced by sire A. Again, a larger calving ease total maternal EPD is better. There are
two factors that contribute to the calving ease of a sire’s daughters: (i) The genes the sire passes on to
his grandprogeny through his daughters that determine how easy that calf is born (These genes
contribute to biological factors such as calf shape and weight), and (ii) The direct physical characteristics
of the heifer herself, which influence whether a 2 year old heifer calves unassisted, such as pelvic area
and “desire” to give birth. This discounts those heifers that “give up” during calving. The sire passes
genes on to his daughters that control these characteristics. Over the last 20 years, the trend in calving
ease total maternal has been upward at a rate of .02% per year—a favorable trend.

Figure 2. Genetic trends for Calving ease EPD in the American Tarentaise
Association.
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Perspective on Genetic Tend

The two figures show the overall average genetic trend for American Tarentaise since 1960 based on all
animals produced and registered during this time span. Not all breeders will have the same amount
and/or direction of change. Some may have produced more through increased intensive selection, some
less. The important concept to remember is that each breeder needs to produce animals that are
appropriate to their production environment. The change in milk production alluded to earlier is a good
example to illustrate this difference. Breeders in environments where feed is plentiful and of good
quality, can likely increase milk production; whereas producers in more nutritionally restrictive
environments may not want to increase milk EPD for their herd. In a nutritionally restrictive
environment, increases in milk may increase calf weight but more cows may fall out of the herd due to
reduced reproductive ability. Fallout due to reproductive efficiency would result in a need to retain
more weaned heifers as potential replacements and reduce the overall number of calves marketed.

2009 Average EPDs for Active Tarentaise Sires

BW: 1.8 CE Direct: -0.6
WW: 13.7 CE Maternal: 1.0
Milk: 1.8
YW: 261

Percentile and Possible Change Tables

Percentile and possible change tables are presented in Tables 3 and 4. Table 3 provides breeders with a
means to compare the genetic level of their animals (EPD) to others in the breed. For instance, an
animal with an EPD of -3.5 for birth weight would be in the top 1% of the breed for that trait. Similarly,
an animal with an EPD of 15 for weaning weight (WW) would be in the top 25% of the breed. These
tables are designed so that breeders can easily make sure determinations.

The possible change table is provided to give breeders a means of determining how much confidence to
put in an EPD as a representation of an animal’s true progeny difference. Consider a particular bull that
has an EPD of 25 with a .4 accuracy. Breeders can use this and the possible change table to determine a
confidence interval for that EPD.  Using this bull as an example, we expect that this animal’s true
progeny difference to be between 15.1 and 29.1 pounds—a fairly wide range. We are 67% confident
that this bull’s true value is within this range. Notice that as accuracy increases, possible change values
decrease. With more information at higher accuracies, there is more faith in the EPD and an
expectation that with more data those EPDs will change little.



