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Breeding Objectives
• Goals for your operation that are 

influenced by genetics
• Must take into account market, 

management and environment
• Use selection tools and breeding 

program to meet objectives

Factors Affecting Bull 
Selection: Fitting your 

Bull to Market, 
Management and 

Environment

Define Your End Product

• Market
–When?
–How?

• Replacements
–Retain?
–Purchase?
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What factors will affect 
your product?

• Weight
• Milking Ability
• Color
• Frame
• Conformation
• Carcass

Evaluate the Cow Herd
• Available data

– reproduction
– performance
– carcass

• Size
– frame
– weight

Assessing 
Management

• What resources are available?
– Labor
– Nutrition

Nutrition
• Forage Base
• Stored Feeds
• Purchased Feeds
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EPD Basics and Definitions

h ttp ://a rt ic le s .ex ten s io n .o rg /p age s/73314 /epd -b a s ic s -and -d e fin it io n s#

• An animal’s own performance is combined and properly 
weighted, along with the performance of relatives (progeny, 
parents, grandparents, full and half-siblings, etc.), and all 
genetic relationships to generate an EPD

• EPDs are the best estimate we have of how a bull or cow’s 
future progeny will perform, on average compared to 
another bull/cow (or the breed average) for a given trait.

• Many producers mistakenly place emphasis on raw 
measurements or adjusted phenotypes

• It has been shown that selection based upon EPDs is 5-9 
times more accurate than selection based upon index 
performance & ratios.

Own performance is included in EPDs

• Animals are related through pedigree and 
genomic relatedness
• Phenotypes collected on an animal can 

benefit the prediction of EPD on related 
animals.

• Think parent/offspring
• Think sex-limited traits
• As the relationship decreases between 

animals, so does the amount of 
information that is shared.

“Sharing” of information--relatedness
Understand relationships 
among animals

12
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• Traits are genetically correlated with each 

other

• Early growth traits (BWT, WWT) are 

correlated to YWT

• Genetic predictions of YWT are possible 

by just having early growth measures

• Think growth and feed intake

• As the genetic correlation decreases 

between traits, so does the amount of 

information that is shared.

“Sharing” of information--correlations
Accuracy and Associated Possible Change

Possible Change Example

• 68% Confidence Intervals
• EPD ±1*PC
• WW EPD = 40, Acc = 0.60, PC = 6.3
• 68% CI = 40 ±6.3 = (33.7, 46.3)

• 95% Confidence Intervals 
• EPD ±1.96*PC
• 95% CI = 40 ±1.96*6.3 = (27.65, 52.35)

2018 15

• Accuracy gives a measure of how closely 
related the EPD and TPD are to each other. 

• Mendelian sampling gives rise to progeny 
variation.

• Variation is not a bad thing, particularly if 
you are a seedstock producer

Accuracy is not precision 
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• “Milk” EPD is actually maternal weaning 
weight.

• Several traits have maternal components
• Birth weight, calving ease

• Reported in pounds of weaning weight of 
calf.

• It is the portion of weaning weight variability 
that we can attribute to a female’s maternal 
genetics.
• Maternal genetics is largely her lactation 

potential. 

We don’t milk beef cows (by design)

Economic Efficiency
van Oijenet al. (1993)

Low Med. High
Income
Weaning 496.40 493.60 501.10
Slaughter 810.1 808.40 789.40
Expense
Weaning 549.80 553.40 568.80
Slaughter 814.20 837.50 828.30
Econ. Eff.
Weaning 90.3 89.2 88.1
Slaughter 99.5 96.5 95.3

What is the 
most important 

trait?

20
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Economic Selection Indexes

• EPDs are expressed in Pounds, 
Percentages, Centimeters, etc.

• Economic Selection Indexes are 
expressed in Dollars

• Combination of EPDs in which 
each trait is weighted by its 
economic importance

22

What is a selection index?

SI = a1*EPD1 + a2*EPD2 + a1*EPD1 … + ai*EPDi

ai = Economic Weighting for Trait i ($/unit)
EPDi = Expected Progeny Difference for Trait i

Example
SI = 2*CED + 1.5*WW + .25*Milk

Bull A
CED = 7
WW = 44
Milk = 12
SI = $83

Bull B
CED = 10
WW = 35
Milk = 14
SI = $76
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Why Selection Indices?
•Profit Motivated
•Breeding Objectives 
Compatible

•Multi-trait Selection
•Simple

Truncation selection

26

Economic index selection

27

What is Available
•Terminal Index
•Weaning/Replacement Index
•All-Purpose Index
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Terminal Index
• Income based on carcass 

merit
•No replacements retained

Terminal Index
• Income based on carcass merit
•No replacements retained
• Caution – most place little to no emphasis 

on calving ease
• Intake is component of many, but not all

Weaning/Replacement Index

• Targeted for commercial 
cow/calf cattlemen
• Calves marketed at 

weaning
• Replacement heifers are 

retained

Weaning/Replacement Index

• Targeted for com m ercial cow /calf cattlem en

• Ca lves m a rketed  a t w ea n ing
• Replacem ent heifers are retained

• Ca lv ing  ea se  is  co nsid ered , b u t m a y  no t b e  
a d eq ua te  if la rge  num b ers o f he ifers a re  to  

b e  b red
• Lim ited influence of reproductive perform ance

• Lim ited  in fluence  o f co w  m a in tena nce

• Little em phasis on calving ease m aternal
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All-Purpose Index

• Income primarily based on carcass merit
• Replacement heifers are retained

All-Purpose Index

• Income primarily based on carcass merit
• Replacement heifers are retained
• Calving ease emphasis varies
• Limited information on feed 

efficiency/intake
• Limited information on cow maintenance
• Varying levels of information on 

reproductive performance

Keys to Successful Implementation
• Develop breeding objectives
•Management
•Marketing
• Environment

• Identify selection index that most closely 
matches your breeding objectives
• Be cautious of traits, included in the 

index, that do not have an economic 
(income/cost) value to your production 
system
• Do not panic if market values change; 

selection indices are robust

Keys to Successful Implementation

• Identify traits of economic importance to 
your production system that are not in the 
index and select for those traits in tandem 
with the SI

• Realize some traits in an index have 
thresholds or optimum is not maximum
• Calving Ease

• Milking Ability
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Take Home Messages!
• Selection indices are simple to use, 

facilitate genetic improvement in 
profitability, available for major 
production/marketing systems

• Know what’s under the hood – What 
traits are included? Is calving ease 
acceptable for my intended use? Do I 
need to select for or monitor additional 
traits?

• Selection indices are robust even in 
changing markets and varying 
production/marketing systems 

Selection and Mating Decisions 

• Commercial cattlemen SHOULD care about 
BOTH additive and non-additive effects.
• Selection index/EPDs
• Hybrid vigor or heterosis

• Seedstock producers SHOULD focus on 
additive genetic merit, and putting it in a 
package that helps clientele exploit non-
additive effects. 

2018 38

Advantages of Separating 
Breeding Decisions-
Maternal v. Terminal

• Focus objectives
• Increase sale weight of calves
• Decrease calving assistance
• Requires a clear breeding objective
• Requires use of multiple breeds 

2018 39

Three breed terminal

2018 40
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A d a p te d  fro m  C u n d iff a n d  G re g o ry , 1 9 9 9

Advantages of the crossbred calf

 

Trait 
Observed 

Improvement % Heterosis 

Calving rate 3.2 4.4 

Survival to 
weaning 1.4 1.9 

Birth weight 1.7 2.4 

Weaning weight 16.3 3.9 

ADG 0.08 2.6 

Yearling weight 29.1 3.8 
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A d a p t e d  f r o m  C u n d i f f  a n d  G r e g o r y ,  1 9 9 9 .

Advantages of the crossbred cow

 

Trait  
Observed 

Improvement % Heterosis 

Longevity 1.36 16.2 

Cow Lifetime 
Production:   

No. Calves 0.97 17.0 

Cumulative 
Wean. Wt., lb. 600 25.3 
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Retained Heterosis

• 1/2 Simmental 1/2 Angus bull mated to 1/2 Simmental 1/2 
Angus cows
• 1-[(1/2*1/2)+(1/2*1/2)]=.5 or 50%

• 1/2 Limousin 1/2 Angus bull mated to Angus cows
• 1-[(1/2*0)+(1/2*1)]=.5 or 50%

2018 43

  Advantage 

WW/cow exp. 

Retained 
heterosis 

A*B*C rotation 

T*(A*B) 

20 86 

24 100 

 

 F1 Bulls 

A*BxA*B 

A*BxA*C 

A*BxC*D 

 

 

12 

16 

19 

 

 

50 

67 

83 
 A d a p te d  f r o m  R i tc h ie  e t  a l . ,  1 9 9 9  ;  G r e g o r y  a n d  C u n d i f f 1 9 8 0 .

Crossing Systems Compared
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