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Protein efficiency

Protein efficiency ≠ feed efficiency
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Absorption and excretion of proteins

Protein efficiency =
Fixed protein (muscle mass)

Protein ingestion (feed)
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Damage to the environment and 
human health

Greenhouse: Nitrous oxide (N2O); 

> 100 Jahre, 298 × CO2

Import of protein feed

(soy)
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Complex problems have more than
one solution

Slurry

Reduction of stocks (NL)

 «Circular Agriculture» 

(Suissebilanz since 1998)

Drag hose

Covering slurry tanks

Pigs

Slaughter weight / entire males

Nutrition

 Reduction of dietary protein

(multi-phase feeding)

 Native protein sources

 «Feed no food»

Genetics

Breeding for increased protein

efficiency
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Genetis of protein efficiency
in pigs
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h2 = 36 % [7-72%]

(N = 294)Pilot study

Kasper C., Ruiz-Ascacibar I., Stoll P. & Bee G. 2020. Journal of Animal Breeding and Genetics

https://onlinelibrary.wiley.com/doi/epdf/10.1111/jbg.12472
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Experiment

Phenotyping

80% protein

content, soy free

~100 kg live 

weight

Genotyping

~ 1000 pigs

HD genotyped and low-pass (1X) 

sequenced
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Muscle mass in the carcass

Dual-energy X-ray absorptiometry (DXA)
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Dual-energy X-ray absorptiometry
DXA

Kasper C., Schlegel P., Ruiz-Ascacibar I., Stoll P. & Bee G. 2021. Animal

Calibration study: lean meat content DXA vs. protein/N content

chemical analyses

Bone mineral content (P) and fat

content

Carcass halves but also live scans

(light anaesthesia) 

Continuous improvement of method

– H2020 Pigweb

High accuracy (R2=0.98) and precision

(rCV=4.4%) 

https://www.sciencedirect.com/science/article/pii/S1751731121001506
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Additional traits
(N = 510) 
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Heritability of protein efficiency
(N = 682) 

h2 = 0.39 (0.22, 0.58)

CE2 = 0.20 (0.12, 0.30)

r2 = 0.40 (0.24, 0.25)
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Genetic correlations

Fleischfarbe

Rot

-0.35 

(-0.59, -0.08)

Ø Mastzuwachs

-0.65 

(-0.71, -0.58)

FCR

-0.96 

(-0.97, -0.95)

Ø Futterauf-

nahme

-0.93 

(-0.95, -0.91)
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How do you recognise protein-
efficient pigs?

 sex?

 Age at slaughter?

 Weight at slaughter?

 ADG?
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How do you recognise protein-
efficient pigs?

Wanted: prediction method! 

Ewaoluwagbemiga E.O., Bee G. & Kasper C., 2021. Animal

 Feeding patterns?

 R2=0.33

 RMSE=0.02

 sex?

 Age at slaughter?

 Weight at slaughter?

 ADG?

https://www.sciencedirect.com/science/article/pii/S1751731121001944
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Outlook

• Genome wide association study – in progress

• Selection lines – logistics very difficult

• fertility

• health

• Stress resilience

• …

• Animal welfare – in progress

• Tail biting

• «problematic behaviours»
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How realistic is breeding for increased
protein efficiency?

 Important?

 Measurable?

 Heritable?

Quelle: BAFU (CH), Umweltbundesamt (DE)
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How realistic is breeding for increased
protein efficiency?

 Important?

 Measurable?

 Heritable?

but…
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How realistic is breeding for increased
protein efficiency?

 Important?

 Measurable?

 Heritable?

 Attain environmental goals – decrease

N emissions?

 Breeding is no magic bullet

h2 = 0.39
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Thank you for your attention!

Claudia Kasper
claudia.kasper@agroscope.admin.ch

Agroscope gutes Essen, gesunde Umwelt
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