on
on

chweizerisc he Eidgenossensc haft Federal Department of Economic Affairs,
fédération suisse Education and Research EAER
federazione Svizzera
) ‘ Agroscope
federaziun svizra

Genetic parameters for genetic
variance uniformity in Swiss pigs’ birth
weight

Claudia Kasper, Alfredo Lepori, Juan-Pablo Gutiérrez, Nora Formoso-Rafferty,
Ewa Sell-Kubiak, Isabel Cervantes

EAAP Lyon, August 28

ala o o POZNAN
www.agroscope.ch | good food, healthy environment SUISAG? fg » g Egﬂi%%igfv UNIVERSITY
P OF LIFE SCIENCES



U Heterogeneity in birth weight in pigs

Selection for increased litter size — higher within-litter heterogeneity of
birth weights

= Higher perinatal mortality

» Higher variation in weaning
weight and age at slaughter

= Management challenges:
= cross-fostering

= match piglets according to
weight — immunity concern
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Milligan et al., 2002, Quesnel et al., 2008, Moreira et al., 2019



U Heterogeneity in birth weight in pigs

Factors influencing birth weight

| |
Litter size

Sow age/parity
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Figure created with Flaticon (macrovector) and BioRender.com



U Heterogeneity in birth weight in pigs

Breeding

“Genetic control of environmental/residual variance” Formoso-Rafferty et al., 2015: de Souza lung
et al., 2019)

Homogeneity ~ robustness Rrennegard etal., 2010; Fathallah et al., 2016)

Mouse as model
What can be expected when selecting for increased homogeneity?

(Formoso-Rafferty et al., 2015)
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Figure created with BioRender.com
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U Heterogeneity in birth weight in mice
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Formoso-Rafferty et al., 2015



U Data set

» 2 commercial farms

* Free farrowing

» Suisag

* Individual birth weights (< 24 hrs of
birth)

» 24,720 piglets, 1,744 litters, 813
SOWS

» Pedigree: 27,285 individuals
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U Homoscedastic vs. heteroscedastic model

“Genetic control of

. . . . residual variance”
= Assumption: residual variance is not homogeneous

» different for each level of random and systematic effect
» Homoscedastic —» heteroscedastic model (GSEVM software)

1 h*1 7.q* .
Vi = Xib + zia+w;ic+e —> V; = xib + z;a+w;c+e /Z(xlb +tzija +wic )gi
S~ -
* environmental variability
correlation p

b: systematic (fixed) effects:

- Sex (male or female)

- Survival at weighing (alive/dead)

- Age of the sow (from 300 to 1956 days)
- Farm * Month * Year (75 levels)

- Litter Size (17 levels: 2-5, 6, 7... 20, >20)
- Breed (4 levels)

random effects
a: sow genetic effects
c: litter effects
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Ibafiez-Escriche et al., 2010



U Genetic parameters

In pigs and mice
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U Genetic parameters
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U Effect of sex and litter size...
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U Effect of breed and age of sow...

Expected birth weight: 1,536 g
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U Correlations

Survival at
birth
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Breeding values

Mean(BW)
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U Conclusions

Potential for breeding
Similarity to mice, where breeding was successful
Positive genetic correlation of variability with mean

unfavourable, but survival not affected (or even increased)

«optimal birth weight» — «intermediate piglet»?
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Breeding for uniformity in piglet birth weight to improve survival
Claudia Kasper!, Alfredo Lepori?, Juan Pablo Gutiérrez?, Nora Formoso-Rafferty?, Ewa Sell-Kubiak® and

Isabel Cervantes?

ETSIAAB, Universidad Politécnica de Madrid, Spain, °Department of Genetics and Animal Breeding, Poznan
University of Life Sciences, Poland
Contact: claudia.kasper@agroscope.admin.ch

Background

Selection for uniformity in birth weight could lead to a more
ethical and efficient livestock production because it resulis in
more robust animals, which are easier fo manage, more
feed-efficient and are more likely to survive to weaning.

Objective
Estimate the genetic component of residual variance for birth
weight and its relationship with piglet survival in a Swiss
experimental farm.
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Material and Methods
Data set: 43,135 records of BW from 3,163 litters of 986 sows
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@ Thank you!

SU|SAG ? Data collection and sharing

MINISTERIO
DE CIENCIA
E INNOVACION

&

E Grant Number: PGC2018-096198-A-100
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Thank you for your attention

Claudia Kasper
claudia.kasper@agroscope.admin.ch
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