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Introduction
After selection: Gen 1 > Gen 2 Response to selection:
{ EBVs = 30 AG = h2S
GEBVs = 20 Changes in genetic
parameters
Multi-trait selection:
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Introduction

Fitness and production traits are often in
antagonistic relationship (Rose, 1985):

Linkage disequilibrium Pleiotropy

¢ & / \ Genetics?

(growth traits)

Foot structure
(fithess traits) worsen
Complementary Pleiotropic-based

(Giess et al., 2021)
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Objective

FOOT SCORE GUIDELINES

Foot Angle (5 is ideal)

Evaluate the impact of genomic ! ! ’ ’ ‘
selection for growth traits ) 1’1’4)
on foot structure traits in Angus cattle : , | : ‘ ,

Claw Set (5 is ideal)

Changes over time in genetic parameters G%mam@m@@m
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Data and analyses

ANGUS St Joseph, Variance Components Estimation
- MO, USA

THE BUSINESS BREED « Five-trait model, ssGBLUP

« Bayesian Approach

Data from 2011 to 2022 « GIBBSF90+ program (Misztal et al., 2014)

Growth Traits (GT): 270,256

- Birth YVeight.(BW)
- Weaning Weight (WW) ---
. Post-Weaning Weight (PWG) ---

Foot structure Traits (FT): ~80,000 ---
« Claw Set (CS) ---

. Foot Angle (FA)
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Variance
Foot structure Growth
Trait — CS — FA Trait — BWI0 — PWG — WW
0.4 | | | | | 4000 -
3 = -
9 0.3 3000 - |
3
*5 ~—~—__ . ﬁ ‘ -
~ 021 | B 2000{ | | | L
<
= s
4=
§ 0.1- | | 1000 -
0.0 - | - | | | 0- | | |
11-15 13-17  15-19  17-21 19-22 11-15  13-17  15-19  17-21  19-22

UNIVERSITY OF GEORGIA zuleica.trujano@uga.edu




@

Genetic parameters GT f ' FT:5-9  r<0
Foot Angle - Growth Claw Set - Growth
Trait — FA-BW — FA-PWG — FA-WW Trait — CS-BW — CS-PWG — CS-WW
0.5- 0.5- —

034 ~ ~ - 0.3
tendingtor> 0| o

Genetic Correlation
o)

-0.1 - -0.1 1

-0.3 - -0.3 1

-05 I I | I I -0.5 I I | I I
11-15 13-17 15-19 17-21 19-22 11-15 13-17 15-19 17-21 19-22

UNIVERSITY OF GEORGIA zuleica.trujano@uga.edu




@

Bonus Time slices
=) 2021 2022
VCE limitations “: W 2000 .. 2018 2019 2020

« Large data sets
« Time demanding 2000 ... 2018

¥

Predictivity based formulas Reference and validation (gen+phen) animals up to year
c = corr(y; — Xb;, G;)

c? +./c* + 4c2(Me/N) N 3c

/\2_
h{ =

2 ~W/n
corr(y; — Xbj, U;) 1
oMy = h;acc + hjacc;y/n
o SR 2019 2020 2021 2022
(Misztal, 2023) m Reference ®Validation
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=BW =PWG~-WW

04 Time for Genetic correlations and h?
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Conclusions

Acceptable (CS-GT), desirable (FASWW) and negative (FEBBM@) outcomes
Early FT genetic selection implementation

Need of multi-trait genetic selection approach to mitigate genetic antagonism

Adopting predictivity-based formulas reduces the time for
genetic parameter estimation

Allows the use of complete data
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