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Heterogeneity in birth weight in pigs

Milligan et al., 2002, Quesnel et al., 2008, Moreira et al., 2019

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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Heterogeneity in birth weight in pigs

Factors influencing birth weight

Litter size

Figure created with Flaticon (macrovector) and BioRender.com

Sow age/parity

Breed

𝑒
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Heterogeneity in birth weight in pigs

“Genetic control of environmental/residual variance” (Formoso-Rafferty et al., 2015; de Souza Iung

et al., 2019)

Homogeneity ∼ robustness (Rönnegard et al., 2010; Fathallah et al., 2016) 

Figure created with BioRender.com

(Formoso-Rafferty et al., 2015) 

Mouse as model

What can be expected when selecting for increased homogeneity?

Breeding

𝑒
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Heterogeneity in birth weight in mice

Formoso-Rafferty et al., 2015  

• Higher survival

• Larger litter size

• Higher reproductive

longevity
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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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Homoscedastic vs. heteroscedastic model

▪Assumption: residual variance is not homogeneous

➢ different for each level of random and systematic effect

▪Homoscedastic → heteroscedastic model (GSEVM software)

𝑦𝑖 = 𝑥𝑖𝑏 + 𝑧𝑖𝑎 + 𝑤𝑖𝑐 + 𝑒𝑖

* environmental variability

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

→ 𝑦𝑖 = 𝑥𝑖𝑏 + 𝑧𝑖𝑎 + 𝑤𝑖𝑐 + 𝑒 ൗ1 2(𝑥𝑖𝑏
∗+ 𝑧𝑖𝑎

∗+𝑤𝑖𝑐
∗)𝜀𝑖

correlation 𝝆

“Genetic control of 

residual variance”

Ibañez-Escriche et al., 2010

𝑒
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Genetic parameters

in pigs and mice

Figure created with BioRender.com

22933

(18766, 27360)

0.005

(0.004, 0.006)
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𝟐
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Genetic parameters

𝝈𝒂∗
𝟐 𝝆 GCV

Pigs
95% CrI

0.036

(0.018, 0.057)

0.398

(0.166, 0.622)

0.187

(0.135, 0.240)

Mice
95% CrI

0.040

(0.028, 0.052)

0.364

(0.144, 0.576)

0.199

(0.167, 0.229)
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Effect of sex and litter size…
…on birth weight

…on its heritability

Expected global 

heritability: 0.21

0.20 0.21

1,556 g1,512 g

Sex

male

female

Expected birth weight: 

1,534 g

Litter size
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Effect of breed and age of sow…

Expected birth weight: 

1,534 g

Expected global 

heritability: 0.21
0.19

0.19

1,491 g

1,477 g

1,536 g 1,631 g

0.22

0.22

1,470 g

0.11

1,776 g

0.24

Breed

Breed 2

Breed 1

Breed unknown

Breed 3

Young sow (< 1 year)
Older sow (> 5 years)
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Correlations
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Litter size
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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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Conclusions
Session 08

29 Aug 14:00-15:00
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Thank you!

Data collection and sharing

Grant Number: PGC2018-096198-A-I00
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Thank you for your attention

Claudia Kasper
claudia.kasper@agroscope.admin.ch

Agroscope good food, healthy environment
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