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Factors Affecting Bull
Selection: Fitting your
Bull to Market,
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Environment

BIF 2018, Producer Applications, Loveland, Colo.

June 22, 2018

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

Define Your End Product

» Market
—\When?
— How?
» Replacements
— Retain?
— Purchase?
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What factors will affect Evaluate the Cow Herd

» Available data
— reproduction

- Milking Ability —performance f ﬂ"’ ﬁ "
— carcass Q” ,l

> Size " f ‘ -

» Frame —frame

. -
Conformation Welg

» Color

Carcass

Assessin -
g Nutrition
Management
» Forage Base

* \What resources are available? » Stored Feeds

—Labor

. Purchased Feeds

—Nutrition
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EPD Basics and Definitions

calving dats. otc ) or uizing iferent nutitonal pograms, he importance of core

averages
inat ft he desired breeding objecive

53 oo o g
http://articles.extension.org/pages/73314/epd-basics-and-definitions#

Own @rformanoe is included in EPDs

* Ananimal’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.

“Sharim” of information—relatedness

* 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.

Understand relationships
among animals

O
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Accuracy and Associated Possible Change

“Sharim” of information—correlations

» Traits are genetically correlated with each

other
» Early growth traits (BWT, WWT) are
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Possible Change Example Accuracy is not predision
« Accuracy gives a measure of how closely

related the EPD and TPD are to each other.
* Mendelian sampling gives rise to progeny

* 68% Confidence Intervals
* EPD £ 1*PC
* WWEPD =40, Acc=0.60, PC=6.3

* 68%Cl=40+6.3=(33.7,46.3) variation.

« Variation is not a bad thing, particularly if
* 95% Confidence Intervals you are a seedstock producer

* EPD+1.96*PC
* 95%Cl =40 +1.96%6.3 = (27.65, 52.35)

2018 15
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Low accuracy
Low precision

High accuracy
Low precision

Low accuracy
High precision

High accuracy
High precision

We don’t milk beef cows sbx designz

* “Milk” EPD is actually maternal weaning

weight.
« Several traits have maternal components

* Birth weight, calving ease

* Reported in pounds of weaning weight of
calf.

« Itis the portion of weaning weight variability

that we can attribute to a female’s maternal
genetics.

* Maternal genetics is largely her lactation
potential.

van Ojenet al. (1993)

Economic Efficiency

Low Med. Hig]
Income
Weaning 4940 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 83.1
Slaughter  199.5 9%.5 %B.3
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What is the
most important
trait?

e@
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What is a selection index?

S| = a*EPD: + a,*EPD: + a*EPD: ... + ai*EPDi

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

Sl dillsvonce Is enposied dolior
vaive diference por ol
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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

Example

Bull A

CED =7
WW =44

Milk = 12
Sl - $83

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

CED =10
WW =35

Milk = 14
Sl = $76

Bull A has §¥ecll asvecsed valive
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Why Selection Indices»

* Profit Motivated

. Breedin%Obiectives
Compatible

* Multi-trait Selection
*Simple

June 22, 2018

Truncation selection

5

0s 0 5

Martling EPD

00
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Carcass Weight EPD
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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

extension

) IO /€ gfﬂgmen ol

* Calves marketed at
weani
* Replacement heifers are

e®
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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 dll

lextension

Weaning/Replacement Index

Targeted for commercial cow/calf cattlemen

Calves marketed at weaning

Replacement heifers are retained

Calving ease is considered. but may not be
adequate if large numbers of heifers are to

be bred
Limited influence of reproductive performance

Limited influence of cow maintenance

Little emphasis on calving ease maternal

e@
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All-Purpose Index

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

June 22,2018

All-Purpose Index

* 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

BIF 2018, Producer Applications, Loveland, Colo.

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

* Redlize 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,
faulltate genetlc Erovement in

ﬂi‘dblll le for major
pro uchon/mcl etlng systems

* Know wha t’fulén%er the hood - What

tralts are inc Is calving ease
acceptable for my intended use? Do |
need to select for or monitor additional
traits?

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

June 22,2018

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 itin 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
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Three breed terminal

Breed C

C:AAB —> Market

offspring
AB cross /

|
reg

(AB) are purchased

2018 40
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Advantages of the crossbred calf

Observed
Trait Improvement % Heterosis
Calving rate 32 4.4
\Sﬂt‘:;fgl o 14 19
Birth weight 1.7 2.4
Weaning weight 16.3 39
ADG 0.08 2.6
Yearling weight 29.1 3.8

Adapted from Cundiff and Gregory, 1999

2018

Advantages of the crossbred cow

Trait Im(:)l:f;]::::nt % Heterosis
Longevity 1.36 162
Cow Lifetime

Production:

No. Calves 0.97 17.0
%ler::.l?;:?lb. 600 253

Adapted from Cundiff and Gregory, 1999

2018

a2

Retained Heterosis

* 1/2 Simmental 1/2 Angus bull mated to 1/2 Simmental 1/2
Angus cows
-[(1/21/2)+(1/21/2)]=5 or 50%

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

2018

Crossing Systems Compared

Advantage Retained
WWi/cow exp. heterosis
A*B*C rotation 20 86
T*(A*B) 24 100
F1 Bulls
A*BxA*B 12 50
A*BxA*C 16 67
A*BxC*D 19 83

Adapted from Ritchie etal., 1999 ; Gregory and Cundiff 1980.

2018
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S AV PBrilliance

PVF Insight 12

PVF Missie

Triple C Majic Man

NB Sugar & Spice

REA API
1.2 131

2018 Purebred Simmental Percentile Tllle

% API TI CE BW WW ADG YW MCE MLK MWW STY DOC CWT YG MRB BF  REA SF

e 1 163.73 86.19 18.4 0.30 32.7 68.5 19.3/15.2 53.8 -0.49 0.49 -0.100
2 15011 84.28/17.4 0.29 314 66.8 18.514.7 50.9 |-0.46 0.45 -0.094
Fullblood - B . 7901
3 156.19 83.07 16.8 0.28 30.5 656 |17.9/14.4 49.0 |-0.45 0.42 -0.091
Simbrak 4 153.99 82.16 16.3 0.27 20.9 64.8 |17.5/14.2 47.6 |-0.44 0.40 -0.088
{mbran 5 15220 81.42 159 0.27 20.4 641 |17.2/14.0 46.5 -0.43 0.39 -0.086
Hybrid 10 146.07|78.87 14.5 0.25 27.6 617 |16.0|13.3 42.5 -0.40 033
ybri 15 141.93 136 0.24 26.4 601 |15.2/12.9 39.9 |-0.33
0 138.63 129 0.23 25.4 37.8 |-0.3
e (77 & 25 13581 12.3 0.22 24.6 36.0 |-0.3
Possible Change 30 13326 1.7 0.22 23.9 34.4 -0.34 0.22
35 130.92 1.2 0.21 232 32.9 -0.33 0.20
40 12868 107 0.20 225 31.4 -0.32 0.18
45 12653 103 0.20 219 30.1 |-0.31 0.16
50 124.40 9.8 0.19 213 28.7 -0.30 0.14
55 12227 9.3 0.18 207 27.3-0.29 0.12
60 120.12 8.9 0.18 20.1 26.0 |-0.28 0.10
65 117.88 8.4 017 19.4 24.5 -0.27 0.08
70 11554 7.9 0.16 18.7 23.0 |-0.26 0.06
75 11299 7.3 0.16 18.0 21.4 -0.25 0.04
80 11017 6.7 0.15 17.2 19.6 |-0.230.01
85 106.87 62.64 6.0 0.14 16.2 17.5 -0.22 -0.02
90 10273 60.93 /5.1 0.13 .0 14.9-0.20 -0.05 2
95 06.60 58.39 3.7 0.11 .2 10.9 [-0.17-0.11 -0.020 0.45-0.19
Avg 124.40 69.90 9.8 0.19 213 28.7 |-0.30 0.14 -0.053 0.75 -0.32
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