MRS

T==" SCIENCE & IMPACT s s

Assessment of Single Step benefits
for on-farm French National Beef genetic evaluations
of birth and weaning traits
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French National Beef Cattle genetic evaluations
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French National Beef Cattle genetic evaluations
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French National Beef Cattle genetic evaluations

Genotyped

Pedigree Performance el

Bazadaise — Gasconne — Parthenaise — Rouge des Prés
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Beef cattle polygenic evaluation

Birth traits (birth weight and calving ease)

* polygenic genetic evaluations ‘
* since 1993

Weaning traits (adjusted weaning weight at 7
months, Muscular and Skeletal developments)

Temperament

* 9 breeds Post weaning traits (adjusted weaning weight at
2 years, Muscular and Skeletal developments)

Carcass traits

Fertility and cow productive life
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Beef cattle polygenic evaluation

e polygenic genetic evaluations ‘
* since 1993

Temperament

* 9 breeds Post weaning traits (adjusted weaning weight at
2 years, Muscular and Skeletal developments)

Carcass traits

N multiple traits Animal model Fertility and cow productive life

with maternal genetic effects and permanent maternal environment effect

» direct and maternal polygenic EBVs
.
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Current French genomic evaluation in Beef cattle

 genomic evaluations since 2015

* for the 3 main breeds: Charolais, Limousine & Blonde d’Aquitaine
* for birth, weaning and carcass traits

« 2-steps method following VanRaden et al. (2009)

for any genotyped animali: «a; X EBV; + f; X DGV; + y; X EBV_RP; = GEBV;

_— / N

National polygenic EBV Direct Genomic Value Polygenic EBV

(on complete population) (on genomic reference population) (on genomic reference population)

(SNP effects estimated by Bayes(C)
a;, Bi,Vi:depend on EBV;, DGV; and EBV_RP; reliabilities
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Single step use for French Beef cattle?

Single Step Genomic BLUP evaluation?

Today French Genomic evaluations

* GEBVs only for genotyped animals ssGEBV
e Only for birth, weaning a.nd carcass traits considering the pedigrees and phenotypes
* Only for the 3 main breeds of the complete population & genotypes

* Use of Single Step GBLUP methodology (BLUPf90 software (Misztal et al., 2009))
* Assessment of SS GBLUP benefits on CHA, LIM & BLA breeds

Comparison between polygenic, 2-steps and Single Step GBLUP results
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Training / Validation sets

Summer 2017 national evaluation

(performances & pedigree) TRAINING
SET
| POlygeniC | m— EBV
— | Q-steps | T GEBV
Genotvp ’,o/ —
N SS GBLUP |~ ssGEBV
WW PREDICTION

o A =

INCLUSION
WITHOUT
PERFORMANCE

VALIDATION SET

Animals with performance born
the 2 last birth campaigns
(only last one for Charolaise)
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Proxy of the true breeding value:
OWN PERFORMANCE
corrected for all fixed effects
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Size of Training and Validation sets

Traits recorded at birth

Traits recorded at weaning

Genotyped Genotyped
Breed Set Yes No Yes No
Blonde Training 6184 2578 288 3522 790 184
d’Aquitaine Validation 280 032 36 406
Training 4 649 955 2707147
Limousine
Validation 513 949 150 748
Training 8 386 555 4 460 059
Charolaise
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Validation

330 840
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Comparison of 3 breeding value prediction methods

* Only on direct additive genetic effects

e Comparison of:

1) Correlations between Corrected Perf / EBV, GEBV & ssGEBV
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Correlation comparison

Comparison of correlations between corrected performance and
EBV, GEBV and ssGEBV for genotyped animals
CHAROLAISE breed

M EBY N GEBV N ssGEBV

3091 3090 1150 1190

Correlation
_El
[#5)

Number of animals: B,

1190

K yes yes yes yes yes
Genotyped animals ? — . . . . .
Birth Weight Calving Ease Adjusted Weaning Muscular Squeletal
weight at ¥ months Development Development
Charolaise
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Correlation comparison

Comparison of correlations between corrected performance and
pEBV, GEBV and ssGEBV for genotyped animals
LIMOUSINE breed

0,6
B POLY N GEBV N ssGEBV
0,5
c0
§ 4
©
o 9.3
-
(=]
20,2
0,1
Number of animals: _
,\ 1535 1535 1373 1333 1383
; yes yes yes yes yes
Genotyped animals ? — . . . .
Birth Weight Calving Ease Adjusted Weaning Muscular Squeletal
weight at 7 months Development Development
Limousine
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Correlation comparison

Comparison of correlations between corrected performance and
EBV, GEBV and ssGEBV for genotyped animals
BLONDE D'AQUITAINE breed

B EBYV N GEBV WNssGEBV

Correlation
,-ﬂ
w

0,2
0,1
Number of animals: Do,
1525 1523 1024 1249 1249
- yes yes yes yes yes
Genotyped animals ? — . . . . .
Birth Weight Calving Ease Adjusted Weaning Muscular Squeletal
weight at 7 months Development Development

Blonde d'Aquitaine

I N?A Interbull meeting — Auckland
=" CENCE & IMPACT 11th February 2018




Comparison of 3 breeding value prediction methods

* Only on direct genetic values

e Comparison of:
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Comparison of 3 breeding value prediction methods

* Only on direct genetic values

e Comparison of:

2) Bias improvement

slope=1 K—\\\\\
slope
ssGEBV

slope EBV

<=> “is the slope closer to 1?”

Performance corrected
for fixed effects

EBV / GEBV / ssGEBV
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Bias improvement

Slope average

EBV GEBV ssGEBV
Blonde d'Aquitaine 0.78 0.81 0.83
No general tendency observed Limousine 0.86 0.79 0.88
=> trait and breed differences CETE T 0.83 0.75 0.84

Slopes < 1 for the 3 methods (some cases > 1)

in average for the 5 traits:

- GEBV are more biased than polygenic EBVs (except for Blonde d’Aquitaine)

- sSGEBV are less biased than EBV and GEBV
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Conclusion

o Practical test of SS methodology on all French National beef cattle breeds

o SS-GBLUP: additional improvements in comparison to current 2-steps
genomic evaluation in terms of accuracy and bias, in general.

o Some cases : current 2-step method better that SS-GBLUP (accuracy)
=> use of Single Step approach allowing the inclusion of QTL.

=> Other investigations needed before general implementation
on all beef breeds and all traits.
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