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U Protein efficiency

b

Protein efficiency # feed efficiency
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U Absorption and excretion of proteins

100

Fixed protein (muscle mass)

Protein efficiency =
Protein ingestion (feed)

o
o
o
o
w
o
e
o
<

Genetics of protein efficiency 3
Claudia Kasper




o
o
o
o
w
o
T
o
<

U Damage to the environment and

human health

:
-

Import of protein feed
(soy)

: Greenhouse: Nitrous oxide (N,O);
° > 100 Jahre, 298 x CO,
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Ordonnance 710,15

4 sur les paiements directs verses dans ’agriculture
(Ordonnance sur les paiements directs, OPD)

-Etat le 1er janvier 2013)

Contibute [ o Conseil fédéral suisse,

v lesart. 70, al. Set6, 73, al. det5 74 al. 4et5 75, al.2, 170, al. 3. et 177 dela
lo1 du 29 avril 1998 sur I"agriculture (LAgr)! 2

World » Eu

arréte:

Animals farmed Naoathoarlnnde nrnmnnecac radionl nlancec tn

Greenhous
Art- ﬁ _

thuosep ! Les cycles des éléments nutritifs seront aussi fermés que possible et la charge en
bétail doit étre adaptée a I'emplacement.

I Le bilan de fumure doit montrer que les apports en phosphore et en azote ne sont
pas excédentaires.

3 Les apports autorisés en phosphore et en azote sont calculés en fonction des be-
soins des plantes et du potentiel de production de ’exploitation.
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Genetis of protein efficiency
In pigs

Project March 2019 — January 2023
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U Pilot study n - 294

h? = 36 % [7-72%)]

h2_
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Nitrogen ~ Phosphorus

Nitrogen ~ Growth
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https://onlinelibrary.wiley.com/doi/epdf/10.1111/jbg.12472

U Experiment

/ Phenotyping \

chweizerische Eidgenossenschaft Agroscope
n 155

fondation
sur la croix

Projekte Landwirtschaft

~

~ Genotyping
@3 682, 9 & & ~ 1000 pigs
o 80% protein § HD genotyieed jgr?cg\j/v-pass (1X)
content, soy free \ 9 Yy
8 L ~100 kg live
8 K 2 weight )
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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

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

16000
. High accuracy (R?=0.98) and precision
(rCV=4.4%) .
Bone mineral content (P) and fat S 8000 /7
content
4000 +
Carcass halves but also live scans il | |
(light anaesthesia) 20000 40000 60000

Lean tissue by DXA, g

. Continuous improvement of method

— H2020 Pigweb PIGWEB
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https://www.sciencedirect.com/science/article/pii/S1751731121001506
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U Heritability of protein efficiency

(N = 682)
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fondation
sur la croix

Projekte Landwirtschaft
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¢ Genetic correlations
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How do you recognise protein-

efficient pigs?

. sex?x

= Age at slaughter’?x

= Weight at slaughter? x
* ADG? XK ‘
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U How do you recognise protein-
efficient pigs?

= sex? I . ... | .
= Age at slaughter?€ = "
= Weight at slaughter? 3¢ 5 | :
= ADG? XK BNt =0 -

Wanted: prediction method!

»»»»»

= Feeding patterns?
= R?%=0.33
= RMSE=0.02
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Ewaoluwagbemiga E.O., Bee G. & Kasper C., 2021. Animal



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

 Genome wide association study — in progress . - '

 Animal welfare — in progress

« Tail biting v
* «problematic behaviours» m

« Selection lines — logistics very difficult

« fertility
 health
e Stress resilience
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U How realistic is breeding for increased
protein efficiency?

Figure 7 - Concentration moyenne en nitrates dans les

n |mp0rtant? eaux souterraines en 2011

= Measurable?

= Heritable?
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Quelle: BAFU (CH), Umweltbundesamt (DE)




U How realistic is breeding for increased
protein efficiency?

» Important?

= Measurable?

= Heritable?
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How realistic is breeding for increased
protein efficiency?

= Important? 1 i g o
= Measurable? /\
oty —

Q(;Q Qf;ij ! 0;30 Q/\GJ
= Attain environmental goals — decrease v
N emissions?
» Breeding is no magic bullet
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