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Pig Breeding

• Growth

• Feed Conversion Ratio

• % Lean

• Killing out percentage

• Meat Quality

Paternal Lines (Terminal Sire)

Selection of pure lines



Pig Breeding

• Growth

• Feed Conversion Ratio

• % Lean

• Killing out percentage

• Meat Quality

• Maternal Traits (litter Size, piglet survival, longevity…)

Maternal Lines

Selection of pure lines



https://gb.pic.com/resources/never-stop-improving-genetic-improvement-in-the-pig-industry/



Pig Breeding

Response to Selection (R)

𝑅 =
𝑖 × 𝑟 𝑢, ො𝑢 × 𝜎𝑢

𝐿

𝑖 : Intensity of Selection

𝑟 𝑢, ො𝑢 : Accuracy

𝜎𝑢: Genetic Standard Deviation

𝐿: Generation Interval
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Pig Breeding

Response to Selection (R)
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Pig Breeding

Response to Selection (R)

𝑅 =
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Phenotypic Information
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Phenotypic Information

Relatives Phenotypic Information
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Pig Breeding

Response to Selection (R)

𝑅 =
𝑖 × 𝑟 𝑢, ො𝑢 × 𝜎𝑢

𝐿

𝑖 : Intensity of Selection

𝒓 𝒖, ෝ𝒖 : Accuracy

𝜎𝑢: Genetic Standard Deviation

𝐿: Generation Interval

- Heritability (Generally Low)

- Phenotypic information (ancestors, colaterals)

- Genomic information
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Genomic BLUP
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G vs A
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G vs A
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Pig Breeding

Response to Selection (R)

𝑅 =
𝑖 × 𝑟 𝑢, ො𝑢 × 𝜎𝑢

𝐿

𝑖 : Intensity of Selection

𝒓 𝒖, ෝ𝒖 : Accuracy

𝜎𝑢: Genetic Standard Deviation

𝐿: Generation Interval

- Heritability (Generally Low)

- Phenotypic information (ancestors, colaterals)

- Genomic information 
- Increase accuracy
- Discriminate between full sibs



Some Results



Genetic Trends

Knap et al. 2023. Genetic and 
phenotypic time trends of litter size, 
piglet mortality, and birth weight in 
pigs. Front. Anim. 
Sci. https://doi.org/10.3389/fanim.20
23.1218175

https://doi.org/10.3389/fanim.2023.1218175
https://doi.org/10.3389/fanim.2023.1218175


Undesirable Results



Piglet Mortality

Varona, L y Sorensen, D. A. 2014. Joint Analysis of Binomial and Continuous Traits with 
a Recursive Model: A Case Study Using Mortality and Litter Size of Pigs. Genetics 
196:643-651.



Piglet Survival



Piglet Survival



Piglet Survival (New Traits)

• Piglet Weight

• Uniformity

• Gestation Length

• Farrowing Duration

• Martenal Behaviour

• Congenital Defects

New Traits



Piglet Weight

Knap et al. 2023. Genetic and 
phenotypic time trends of litter 
size, piglet mortality, and birth 
weight in pigs. Front. Anim. Sci. 
https://doi.org/10.3389/fanim.2
023.1218175

https://doi.org/10.3389/fanim.2023.1218175
https://doi.org/10.3389/fanim.2023.1218175


Uniformity

Knol et al., 2022. Genetic aspects of piglet survival and related traits: a review. J. Anim. Sci. 
100:skac190



Gestation Length

Rydhmer et al., 2008. Genetic correlations between gestation length, piglet 
survival and early growth. Lives. Sci. 115:287-293.



Farrowing Duration

Van den Bosch et al. 2022. Disentangling Litter Size and Farrowing 
Duration Effects on Piglet Stillbirth, Acid–Base Blood Parameters and 
Pre-Weaning Mortality. Front. Vet. Sci. 
https://doi.org/10.3389/fvets.2022.836202

Low Heritability (0.08-0.10) (Canario et al., 2006; Merour et al. 2010).



Maternal Behaviour



Teats and Udder Morphology



Precision Livestock Farming



Selection Indexes

Carcass Quality

Meat Quality

Feed Efficienty

Growth

Litter Size

Piglet Weight

Mothering ability

Longevity

Number of Teats

Piglet Vitality

Piglet Uniformity



Results

Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet 
mortality, and birth weight in pigs. Front. Anim. 
Sci. https://doi.org/10.3389/fanim.2023.1218175

https://doi.org/10.3389/fanim.2023.1218175


However?

https://bdporc.irta.es/



Crossbreeding Genomic 
Selection



Purebred Crossbred Genetic Correlation



Genotype Enviroment Correlation

- Genes involved in piglet survival may differ between enviroments.

- Individuals with the best genotype in one enviroment can not be the best in 
other enviroment. 



Reciprocal Recurrent Selection

LINE A
LINE B

LINE A LINE B

AB

AB

- Selection is based on crossbred individuals performance

- It maximized long term response in the crossbred population

- It is slow, because it requires the phenotypes of crossbred individuals

- It is specific for a particular cross and enviroment



Genomic Reciprocal Recurrent Selection

- If the correlation between purebreds and crossbreds is less than 0.8, the cause is 
genotype-by-environment interaction.

- The benefit of phenotyping crossbred individuals increases as the correlation 
decreases and with larger populations.

- The benefit of phenotyping crossbred individuals requires knowledge of their 
pedigree and/or genomic information.



Genomic Reciprocal Recurrent Selection

Samorè, A. B., & Fontanesi, L. (2016). Genomic selection in pigs: state of the art and perspectives. Italian Journal 
of Animal Science, 15(2), 211–232. https://doi.org/10.1080/1828051X.2016.1172034
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