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INTRODUCTION

Expected progeny differences (EPD's) are vauable tools for use in replacement bull and femae
selection. EPD's can and should be used by purebred and commercia cattlemen alike since research
has shown that they represent the most effective means to make progress through selection.

DEFINITION AND EXPLANATION

An EPD is an estimate of what a bull or cow will transmit to their offspring. EPD's are caculated by
breed associations for any anima that has sufficient performance data. Pedigree information, the
animd's own performance, and eventualy progeny data are used in EPD calculation. Currently 16
breeds cdculate EPD's and publish a sre summary (includes only bulls) or a cattle evauation manua
(may include data on some females).

EPD's are calculated for severa traits including birth weight (BW), weaning weight (WW), yearling
weight (YW), milking ability (MA), tota maternd, direct caving ease, materna or daughter's first calf
caving ease, hip height, scrotal circumference, ribeye area, fat thickness and marbling. Every breed
association that calculates EPD's reports them for BW, WW, YW and MA, EPD's the other traits are
reported only by some of the breeds.

For growth traits, EPD's are expressed in pounds of live weight, relative to breed average. A few
EPD's, such as calving ease, are expressed asratios. Others are expressed in other units such as inches
(hip height EPD) or centimeters (scrotd circumference EPD). Since EPD's are expressed relative to
breed average, the average EPD of al cattle in a breed for a given trait is 0.0 Ib, inches, etc. (or 100 if



expressed as aratio), approximately one-half of the cattle will have EPD's above 0.0, one-hdf will have
EPD's below 0.0. For example, an Angus bull may have a YW EPD of +40 Ib. This means that his
calves would be expected to weigh approximately 40 Ib more a a year of age than those sred by a
breed average bull (YW EPD of 0.0), if both bulls were mated to identical cows. A negative EPD does
not mean that an animd is terrible, just below breed average for a given trait. Thusif a Smmental bull
has aWW EPD of -2.5, his caves would be expected to weigh 2.5 |b less at weaning than those of an
average Simmenta bull. Thus they would require an extra day in the feedlot or bring about $2 per
head less a weaning. If the bull has other outstanding traits (calving ease, materna potential, muscling,
etc.) he could till be agood choice in some Stuations.

Thecurrent sSreslist. Stating that the average EPD for a given trait is 0.0 is an oversmplification of
thefacts. EPD's are cdculated using the relationship between al cattle

in the breed that have ever been part of a contemporary group and had performance records. In breeds
that have along history of performance records, such as the British breeds, this includes cattle born 20
or 30 years ago. The average of any EPD, conddering al historic recordsis 0.0, but the average EPD
of those cattle that are available for selection today could be very different from 0.0. This difference
reflects that selection that has gone on in the breeds. For instance, on average today's Angus ceattle are
larger, grow faster and have higher birth weights than Angus cattle of 20 years ago. Thus, the average
of the "current (or active) sres list", which includes al bulls who have sred recorded progeny in the
past two years, is much different from 0.0. Below are the current Sires list averages for some breeds
(1990 sre summaries, except Angus values which are from fal 1989):

Breed BWEPD WWEPD YWEPD MA EPD

Angus +13 + 49 + 106 +14
Limousin +05 + 20 + 39 +03
Polled Hereford +27 + 165 + 249 +0.8
Simmental +0.1 + 19 + 6.3 +09

It is also important to congder the range in EPD's within abreed. Following are the average and range
in YW EPD'sfrom four breeds.

Range of YW EPD's
Breed Average YW EPD Range
Angus +10.6 - 415to + 1017
Limousin + 39 - 248 to+ 510
Polled Hereford +24.9 - 240to + 801
Simmental + 6.3 - 82to+ 982




Milking ability and maternal EPD's. The MA EPD is expressed in |b of weaning weight due to
factors other than genetics for growth. This primarily represents milk production, but may aso
represent some other, unaccounted for, aspects of materna environment. A totd maternad EPD is
often reported. To caculate atota materna EPD, add the MA EPD to 1/2 of the WW EPD. This
reflects that a bulls daughters will contribute al the milk, and 1/2 of the genetics for preweaning
growth to any calvesthey raise. For example:

Bull WW EPD MA EPD Total maternal EPD
A + 10.0 0.0 + 50
B 0.0 +10.0 +10.0
C + 5.0 - 12 + 13
D + 226 + 6.0 + 173
E - 88 + 105 + 6.1
F - 46 - 13 - 36

Note that a bull can have a negative MA EPD and ill have a postive total materna EPD (bull C
above).

EPD'sarefor within breed use only. EPD's are caculated within breeds only and cannot be used to
compare cattle across breeds. Do not make the mistake of thinking that a bull with a+40 Ib YW EPD
in one breed will sre faster growing calves than a bull with a +20 Ib YW EPD in another breed. He
may or may not, depending on how the breeds compare for growth. For instance, a Charolais bull with
aYW EPD of 0.0 would be expected to sre faster growing calves than an Angus bull witha YW EPD
of 0.0. Although both bulls are average within their breeds, Charolais as a breed are faster growing
than Angus, so an average Charolais bull should dre faster growth than an average Angus bull.
Similarly, a Smmenta bull with a MA EPD of +8.0 should sSire heavier milking daughters than a
Limousin bull witha+8.0 MA EPD, because of the breed differences. A Hereford bull witha BW
EPD of -1.2will Sre smdler caves at birth than a Gelbvieh bull withaBW EPD of -1.2.

Remember that EPD's can be used for comparison, but not for prediction. EPD's will not predict how
much your calves will weigh on any given day, but they will tell you which bull in a group will sre the
heaviest caves. A breeder who has a cowherd with an average WW EPD of +20 b should not expect
his calves to weigh exactly the same amount as another breeder who has cows with smilar EPD's. The
reason for this is that EPD's reflect genetic capability but the environment will dictate the extent to
which a given animd expressesiits genetics.



PUTTING EPD'sTO WORK
When using EPD's to select breeding stock, the following questions should be answered:

1. How arethe sdected cattle to be used (purpose)?

2. Under what conditions are the cattle expected to perform (Stuation)?

3. Based onthe purpose and the stuation, collectively termed the
production scenario, which traits are most important (priorities)?

Following are some example production scenarios which illustrate selection of bullsto match priorities.
Example#1

Scenario:  Yearling Smmenta bulls are selected for use in a three-breed rotationa crossbreeding
system. Bulls will be mated to 1100 Ib Angus x Hereford cows and heifers. The cowsin the herd need
more milk, feed is plentiful, labor islimited at calving time and al calves will be sold at weaning.

Priorities Calving ease would be assigned high priority status in this example because bulls of alarge
breed will be bred to first-caf heifers of moderate size. This becomes even more important since labor
is limited. Milk production would be the next priority snce calves are sold a weaning and the cows
are low in milk. Although growth is important in any beef herd, it would be a lower priority than
calving ease and milk in this Stuation.

EPD'sfor Y earling Smmenta Bulls

Bull BWEPD WWEPD YWEPD MAEPD

A + 02 + 33 + 136 + 6.2
B + 44 + 7.4 + 24.3 - 42
C - 26 + 14 + 21 +13.1
D - 29 + 47 + 12.7 +10.8
Breed

average + 0.1 + 19 + 6.3 + 09

Bull D would appear to be the best choice for the scenario listed above since his EPD's are below
average for BW and above average for MA and growth (WW and YW). Bull C would be dmogt as
good a choice because of hislow BW EPD and high MA EPD, but heislower in growth than D. This
isacase, however, where both bulls are well suited to the scenario and traits other than EPD's could be
used to choose between them. Bull A would be a third choice and bull B is unacceptable for this
scenario because of his high BW EPD and low MA EPD. Bull B would however be a good choice
with a different scenario that emphasized growth as the highest priority. 1f the bulls were to be used in



aterminal sre program (no daughters kept as replacements), bred to large cows and not to heifers and
all calvesfed to daughter by the breeder, B would be the best choice and C the poorest.

Example #2

Scenario: Yearling Angus bulls are selected for use in a three-breed rotationa crossbreeding system.
They will be mated to 1200 Ib Polled Hereford x Limousin cows, but not to heifers. Pasture conditions
are adequate to support dightly more milk than the cows are producing but not as plentiful as in the
firs example. Family labor is plentiful. All steers, and al heifers not kept as replacements, are fed to
daughter by the breeder.

Priorities. Growth would receive the highest priority, moderate milk would be more appropriate than
either very high or very low, and calving ease would not be a high priority.

EPD'sfor Y earling Angus Bulls

Bull BW EPD WW EPD YW EPD MA EPD

A +72 + 254 + 457 + 3.6

B +62 + 294 + 487 + 152

C +52 + 302 + 547 + 6.0

D +41 + 152 + 281 + 0.7

Breed

average +1.3 + 49 + 10.6 + 14

Bull C would be the best choice for this scenario, A would be next, followed by B. Although the bulls
are relatively smilar in growth (due to low accuracy vaues for yearling bulls), C presents the most
growth. A would be the second choice over B because of his more moderate MA EPD. The heavy
milking daughters that B would be expected to sire could have trouble breeding back with the pasture
conditions as described. Bull D would be a poor choice in this scenario.

SUGGESTIONS

Choose a breed first. Each breed has relative strengths and weaknesses.  The production scenario,
along with the merits of each breed, determine which breed is best suited. After sdlecting the breed
that is most appropriate, EPD's can be used to salect the best bull of that breed for the scenario.

Moreisnot alwaysbetter. Since EPD's alow more rapid progress than any other selection tool, they
alow breeders to attain too much of any trait most rapidly. That is why andlyzing the scenario
properly and choosing the proper production goals is important. Not al environments can support
increased growth or milk production. Not al labor stuations can tolerate calving difficulty. Following



is a characterization of the effect of the MA EPD of an Angus sSire on his daughter's production
average:



Effect on Daughter's Production Average

SiresMA EPD Prior to Any Selection or Culling
+15 and above Rarely needed
commercialy - use only in herds very low in milk.
+10to +14 Calves wean in excellent condition in relation to genetic capability
for growth.

A few daughters may have difficulty breeding back unless
their nutrient requirements are met, particularly at younger age.

+5t0 +9 Suitable to many range conditions and allows the more growthy
is sustained.
-5to+4 Adeguate under most range conditions to wean a hedlthy,
good-doing calf.
-10to -6 Calves frame growth may be expressed but generaly not
carrying the condition/weight that more milk usualy provides.
-15t0-11 Under lessthan idedl conditions, calves show some signs of
milk shortage and some reduction in frame and growth potential.
-20t0-16 Calves show sgns of nutritional shortages, rough hair coats and
-21 and below Unthrifty calves with poor weaning weights - some stunting

appears depending on environment; additional feeding may be
required to obtain potentia growth.

Stack pedigrees. The short-term strategy for use of EPD's in either a commercid or purebred herd is
to match strengths to weaknesses. The long-term strategy should be to stack pedigrees.  After the
production goals have been set, use of bulls with EPD's that fit those goals for severa generations is
the best means to build a uniform cowherd that matches the environment and has predictable
performance.

Keep current. Breed associations recaculate EPD's annudly for al cattle, some breeds may begin to
update EPD's twice annually. These updates result in increased accuracy as more information becomes
avalable. This has two important ramifications. First, the EPD's on al cattle will change each time
they are updated. The changes can be minima or large, depending on the accuracy value (see next
section). Thus, when selecting or merchandising cattle, only their most current EPD's should be used,
gnce they are the most accurate. Secondly, the current Sires list average will change each time the
EPD's are updated. A further possible consderation is that some breeds may choose to set the current
greslist average back to 0.0 occasondly or change the base year used in the calculations. Inthat case,
the highest yearling weight bull in a given breed could see his YW EPD drop from +90 to +40, as an
example. The bull would not be any better or worse than he had been previoudy, he would smply be
compared againgt a different standard than previoudly.

Consder accuracy. Each EPD is published with an accompanying accuracy value. Accuracy will
range from .00 for an anima that has only pedigree information (these may be reported as P or P+
instead of .00) to the highest possible value, .99, for EPD's of bulls that have sired hundreds of progeny



in a number of different herds. The potentid change in any EPD becomes less as the accuracy
increases. The following table describes the relationship between accuracy and potentia range of WW
and MA EPD vauesfor Angus bulls.

Accuracy WW EPD Potential range MA EPD Potential range
10 +30.0 +18.1to +41.9 +5.0 -56to +156
.30 +30.0 +19.3to +40.7 +5.0 -45t0 +145
50 +30.0 +20.6t0 +39.4 +5.0 -34to +134
.70 +30.0 +22.3t0 +37.7 +5.0 -20to +120
.90 +30.0 +24.7t0 +35.3 +5.0 +01to +99
CARCASSEPD's

A few breeds cadculate and publish EPD's for various carcass traits. While just as accurate and
effective as other EPD's, they are not utilized much. The reason for thisis that, for the most part, only
older bulls have carcass EPD's due to the length of time required to amass enough useful carcass
information. Hopefully, future developments in ultrasound or other technology will make calculations
of carcass EPD's on young bulls aredlity.

SUMMARY

In the past severd years, EPD's have gone from a new concept that many people had heard of but
maintained a wait-and-see attitude about, to a tool that some purebred and commercia cattlemen
would be reluctant to do without. Confusion remains about proper use and interpretation of EPD's but
breed associations, breeders and extension personnel are providing information to those who seek it.
Use of EPD's presents the only means of attaining predictable, consstent performance in economicaly
important traits, across an entire herd. It is the opinion of the author that those who utilize EPD's
properly will enjoy the greatest successin coming generations of cattle breeding.



