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Selection Decisions




Phenotypic Select
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EPDs Defined

* Expected
* Prediction of the Future
* Average or Mean

*Progeny
e Calves
e Difference

« Compare two animals
« Compare animal to breed average

@ University of Missouri



Relatedness is KEY

@ University of Missouri




Black Bull Gold Bull

Lo b

Weaning Weight EPD = 2 Weaning Weight EPD = 22

350 400 450 500 550 600 650
Weaning Weight (Ibs)

E P Ds in PraCtice @ University of Missouri




Do EPDs Work?

@ University of Missouri



Thompson Research Center

« /81 calves from 231 cows with GeneMax Advantage Scores

Thompson

Research Center

University of Missouri

@ University of Missouri




B6) ‘JUbBIapn ssease Jjen

GeneMax

-
- N ep)
B O
d o
Q.
- <
O ESIA
o N O
L] Ne)
9

LN
335
i < o
._9.0
LL]

CW GMX

0 10 20 30 40 50 60 70 80 90100

Dam CW GMX Score

g
)
Q

&

G
@
P~
i

B
3

2
=

-




1 1 1 1 1 1 1 1 I

Dam WW GMX Score

I

0 10 20 30 40 50 60 70 80 90100

1

350 1

Std.
Error

Q
o)
(ge]
=
-
(7))
Ll

GeneMax

0.080 3.0e-05

0.336

MM
GMX

g
)
Q

&

G
@
P~
i

B
3

2
=

-




Black Bull Gold Bull

Lo b

Weaning Weight EPD = 2 Weaning Weight EPD = 22

350 400 450 500 550 600 650
Weaning Weight (Ibs)

E P Ds in PraCtice @ University of Missouri




640
|

620
|

580
|
°

Sire Weaning Weight Average
600
|
®
®
P

560
|

30 40 50 60 70
Sire Weaning Weight EPD

ca If Pe rfo rmance @ University of Missouri




O OO0 COMCHIKEBIRIBKHCDRIOMK XK XX O

00 OO CODEESCEIOERIEOT DRERBOXOO VK XXX

O O G & CENIEBCOSERIBIEBGDI GO O X X

QO @ O O ERREERSO0RSEBOSEBORBORSX0O X O

X O COCHUNERBONIENCOORNGEHOCEOORO XX XX

(o) QOGN0 GOGERNDGIINSERIICENECC KD X X X X X

@ O COUOREBIRCITIINESGRIOEE >OOBERNIOX X X O

O 00 CRDCREEDREEDCHIRERIRCINIOCHEED XD OXX X X
QD COGIDEECINOEEEDDBIODGIIOXKKO X X O X
O 00 O QGBI EEDOERENEDTEREIRNCNRRORK MOCKO KX

O O O O EIHGTOEIERIOIEEIID GHE KOO0 XK X X OX

QU OB ST KERREDRO BIOX K OX

O OIS EERBOEINDOOIIK X XX fe) le)

O OO O COOIDEENEREDNNOGHERENOROCKENX X O X

O OREBBXOTDORT R ERRICONOS X O X

O O DTN OEBREEGGERI OB X XX O

o) © OORD(ERDERMECHRIBOSROMK XSO OO XKOX

le) OO0 O OGHR) (RN ENEEDCNECBRIBENOR X X

Thompson
Research Center

I [ _ _
004 009 00S ooy 00¢

Jubrapn Buluesp) paisnipy

1.5

pounds per year

Weaning Weight is
increasing

University of Missouri

2005 2010

Year

2000

g
)
Q

&

G
@
P~
i

B
3

2
=

-




(@) O QOOXOXOOCRORIRORRIRRNMOROOOOR XX 000 O

O O 0O COCOORDURRORKIRRRINO  OOROOGKR OX &

O O O 000 CODOOKOCROKRKRKKO QOOOXRORRAROO 000 X

00 0O COROKOCRDOCKIRIRRRIRRORZD X0 O X

000 CROIMIMWAMIKMAK X X O X

Q00 O BOCOOCRUOROKIRARIRUIR

[} O O RO COOOORKOKKRRIX

O O O  OCOCOOOOOCRDCRISRIRRKROHKIROICNRIRY OO O X0 X
O OROOOOROOROCOOKKIRIIRNO X XX X X
(@) O O 00000 COOOOOOURIRRIRRIRIROIRZ WO XXX OX
O QO O O OXKORAROOKKOIROKIKARIKOIRORIROROOK X O o
O 00 QOO0 COOGRDODOKIKIKKHMKROKKOIRIRORIIOY A XO

O ORO OCOURUSKMRKISRKRIKISIKRKIKIRIKOKRR RX XX X XX

O O COOOKORIRIRIRR IRIRIRIKIRIRIRIRIO0

O O GO0 GO OotROORD O IR IRIRHXK O XX X

[eXeXe] CROOKOTRIKOOTRE

0cl

Thompson
Research Center

001 08
1ybiapA yuig

27

pounds per year

Birth Weight is
decreasing 0

University of Missouri

2010

I
2005

Year

2000

1Ssouri

tM

1versity o

5
2)




o OO0000000000000000000 GO0 000 000 000 —

2014
1SSOouri

(o]@] (@) 0000 00000 O00OOLOO0OO0O0000000 00 —

tM

N
[e]e] OO0 O 00000000 O0OOOOPOOOOO O 00 O (e} Im .L.“.._
N s
— —
% L
> 2
-
(o] (o] OO0 00000000000 0000000OJOOOOO 0000000 O Im
N

5
2)

o
o O 00 0000000000000000000 PO OO0 0000 O 00 -5
«
(o]
o 00 00000000000 |000 OO000000000000000000
«
_ I I _ I I
08 0. oy 0¢

09 0¢S
a100g Buljgie

0.47

units per year

ing is
increasing

Marbl

University of Missouri

Thompson
Research Center




¥

Thompson
Research Center

University of Missouri

1000

x> @ O ©

900
POEBIDCIIGE @RENONONCNID0 O O
COEBOCENDY @D ()]

Carcass Weight is
increasing 4.3
pounds per year

Carcass Weight (lbs.)
800

700

6?0

[ [ I I I I
2009 2010 2011 2012 2013 2014

Year

@ University of Missouri



Work!




Traditional EPDs

Own Progeny
Performance Performance

Pedigree

@ University of Missouri




Two-Step Genomic-Enhanced EPDs

Own Progeny
Performance Performance

Genomic Test

Pedi
edigree Result

@ University of Missouri




Single-Step Genomic-Enhanced EPDs

Own Progeny
Performance Performance

Pedigree
+

Genomic

@ University of Missouri




Paternal Paternal Maternal Maternal
Grandsire Granddam Grandsire Granddam

Wik

Sire: JED Chosen Bull Dam: JED Favorite Cow

High Ranking Low Ranking
Flush Mate Flush Mate
35% Shared 32% Shared
with Paternal W|th Materna
Grandsire Granddam

The Dance Steps of Genomics Part I: Understanding Genomic Prediction @ Universitv of Missouri
The Dance Steps of Genomics Part II: Using Genomics in Your Herd Y




Paternal Paternal Maternal Maternal

Grandsire Granddam Grandsire Granddam e Do Animal
Patern.al 1 5 4 5 : : o
Grandsire
Paternal
Granddam % 1 0 0 0 0 0.25
Materrfal 0 ; ; 5 . . o
Grandsire
Maternal
Granddam g 0 0 1 0 0 0.25
Sire 0 0 0 0 1 0 0.5
Dam 0 0 0 0 0 1 0.5
Animal 0.25 0.25 0.25 0.25 0.5 0.5 1

Pedigree Relationship Matrix ([ University of Missouri




Paternal Paternal Maternal Maternal

Grandsire Granddam Grandsire Granddam e s A
aternal 1 0 0.17 0 0 0 0.20
Grandsire
Paternal
e 0 1 0 0 0 0 0.30
Materal 0.17 0 1 0 0 0 0.33
Grandsire
Maternal
P 0 0 0 1 0 0 0.17
Sire 0 0 0 0 1 0.11 0.5
Dam 0 0 0 0 0.11 1 0.5
Animal 0.20 0.30 0.33 0.17 0.5 0.5 1.07

Genomic Relationship Matrix (I Univessity of Missour




Use Genomic Predictions

BUuYy BuLLS WITH GE-EPDs
 Increases EPD precision/reliability

+ Identify genetic differences between flush mates .-

« Equivalent to 10 to 20 progeny neA

» Reduces risk BRANGLS
GE-EPDs

@ University of Missouri



Heifer Genomic Predictions

« Have to use the information to see return on
Investment!

 Test many more heifers than you plan to
keep

 (Genomics provides additional information for ranking

* Increased precision of genomics re-ranks heifers

@ University of Missouri



Pick the right test!

* If testing a registered animal, use the breed association’s
genomic prediction to produce GE-EPDs!

* |If testing commercial straightbred cattle, if a breed specific
test is available, USE IT!

* Breed-specific test is going to outperform multiple-breed
test

@ University of Missouri



Under appreciated traits

» Stayability/Sustained Cow Fertility

* Heifer Pregnancy

 Mature Cow Weight

* Milk (push towards average or lower)

@ University of Missouri



Multiple Trait Selection

* Which trait is most important?

@ University of Missouri



Multiple Trait Selection

* Which trait is most important?

PROFIT!

» Select for It using an economic selection index

@ University of Missouri



What is an economic index?

 Combination of EPDs weighted according to
their economic importance

*Expressed as a dollar value
 Breeds have different indexes

* Different indexes for different marketing

endpoints



Field-Testing $BEEF

* Used embryos from flushes to produce:

« 25 Low $B calves
* (average $47.40 $B)

« 18 High $B calves
* (average $141.12 3B)

@ University of Missouri



Field-Testing $BEEF

Head GMX Feader Advanfage Scorss: High va. Low $Beef Catlle

* Low $B had GeneMax Feeder
Advantage index average of 2/

Hiigh §B==f In Purpie
15 head)

Lizaw S8t I Coark gray
(25 head)

« High $B had GeneMax Feeder 2
Advantage index average of 94 |

HildlDDEFEODOODOESERNOTINAODDNEEDD QR N

Cvle Fisnciinr Fabmriigyn Socrm — Highad i frons lnesdatis

@ University of Missouri



Field-Testing $BEEF

* Breeding values (twice the progeny difference) predicted
profit differences of $187.38 between average of the two
groups




Field-Testing $BEEF

* Breeding values (twice the progeny difference) predicted

profit differences of $187.38 between average of the two
groups

e Actual difference was $215.47
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Reaping the
Value of
Genomics

@ University of Missouri



Premiums for heifers with various
classifications Showr Me-Plus

Predicted premiums for heifers with various classifications, based on mixed model analysis of 2008
to 2017 sale reports.

Standard
Variable Effect Deviation p-value
Show-Me-Plus $153.13 29.59 2.75e-07
Tier Il $66.27 11.07 2.36e-09
Artificial inseminated pregnancy $106.23 7.12 <2.2e-16
Number of heifers per lot $17.29 2.35 2.27e-13
Sale Weight S0.79/pound 0.03 <2.2e-16

ROI ranges from 255%-545% for Show-Me-Plus heifers

Genomic ROI: Early Returns Suggest Premium for Show-Me-Plus Heifers

http://blog.steakgenomics.org/2016/02/genomic-roi-early-returns-suggest.html @ University Of MiSSOUI‘i
See http://agebb.missouri.edu/select/prgmreq.htm for more information.



Get Paid For What They Are Worth

Averageof @ Average of
heifer crop = steer crop

@ University of Missouri




Value Added Genetic Based
Marketing Programs
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Feeder Profit
CALCULATOR™

@ University of Missouri



Research Highlights

@ University of Missouri



Reproductive Tract Scores

Applied Reproductive Strategies in Beef Cattle
Ruidoso, NM 2018
http://www.appliedreprostrategies.com/2018/newsroom.htmi

Pregnancy Rates by Reproductive Tract Score

Subspecies RTS 2 RTS 3 RTS 4 RTS 5
Bos indicus 35% 39% 52% 55%
influenced

Bos taurus 32% 46% 50% 52%

@ University of Missouri




G

National Center for Applied

Reproduction & Genomics

University ot Missouri

Training In reproductive and genetic technologies for veterinarians,
veterinary students, producers and other industry professionals

@ University of Missouri



Genomics of Puberty and Fertility

* ~6,000 Angus samples

* Proposal under review for ~2,500 Hereford and
~2,500 Red Angus

* 1.500 Bos indicus influenced females available
» Seeking funding

@ University of Missouri



Identifying Local Adaptation and Creating Region-Specific
Genomic Predictions in Beef Cattle

http: //blog steakgenomlcs org/2016/05/IocaI -genetic-adaptation-grant.html
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United States Department of Agriculture . @ UniverS]_ty Of Mlssouri

National Institute of Food and Agriculture



Hair Shedding

* 1 to 5 subjective score

* “Hair shedding scores: A tool to select heat tolerant cattle”

http://articles.extension.org/pages/74069/hair-shedding-scores:-a-tool-to-select-heat-tolerant-cattle




Breed
AN: 2,935
e ANR: 708
e CHA: 285
,  CROS: 439
e GEL: 282
e HFD: 1,273
e SH: 276
SIM: 1,831

Sa m p I es @ University of Missouri



Hair Shedding and Weaning Weight

T4+

2 3
Hair score

+ farm + calving
(=]

season adjusted weaning weight

205d + sex

-200

 Comparing adjusting calf weaning weight with adjusting hair shedding score of the dam,

e Decreasing hair score by 1 unit results in an increased weaning weight of 12.6 pounds (p =
0.056).

@ University of Missouri






EPDs Work!

deckerje@missouri.edu
573-882-2504
Twitter: @pop_gen JED
Blog: A Steak in Genomics™
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