Unspecific, maintenance, growth and fat deposition
dependent feed efficiency in Duroc pigs
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Residual Feed Intake (Fl)

Fka.pij = BATCHy + AGE;‘} * .Bage + ADG:’.;‘ * BADG,EI + MBW:’.j * BMBW,E;_ + BFij * BBF,E;_ + ¢y ‘\|‘ a; + p; -I'}eklpij
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RFI = Kg of food consumed above/bellow requirements
Requirements = F(ADG, MBW, BF)
The same function for all the animals in a group



Random Regression Models (RR)

Flapij = BATCHy + AGE;j * Boge + ADGij * Papg, + MBWij * Bupw g, + BFij * Pprg, +¢p +

(ag,i + Poi) T ADG;; * (ay; /p1i) + MBW;j * (ag; + p2;) + BFyj * (as;i +p3i) + exipij

\ J

|
ANIMAL 1 ANIMAL 2
LL LL
e Y
ADG ADG IJ
adg, adg,

I Kg of food above/below requirements — regardless (ADG, MBW or BF)
— Kg of food above/below requirements per Kg of ADG (independent of individual ADG deviation)

I Kg of food above/below requirements given the observed ADG



OBJECTIVES

* Does individual variation in the use of feed
per unit of ADG, MBW or BF explain a
relevant part of Fl variability?

* |s there any genetic control of the variability
of these slopes?
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Forward inclusion of RR model terms

HME -log(Marginal Likelihood)
Deviance = E(-2log(L))

-log( p(y|Model)) Deviance

Int 663,036 1339524
Int+MBW 652,358 1316501
Int+ADG 660,763 1334189

Int+BF 662,254 1336188



FI variance explained by the RR model components
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GENETIC PARAMETERS

Int Int+MIBW Int+ADG Int+BF

Intercept 0.14(0.02) 0.18(0.04) 0.12(0.03) 0.15(0.02)

hZ
Slope™ 0.40(0.01) 0.38(0.08) 0.56(0.13)
Genetic
Correlation 0.39(0.21) 0.71(0.19) 0.89(0.07)

*additive genetic variance / total individual variance



EXPECTED RESPONSES

 SIMULATION
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EXPECTED RESPONSES

* GENETIC EVALUATIONS
— TRADITIONAL RFI

i F'Ir "o A r
F.Ir:'_l.' = _,'E # .'r.irE.["L':'_l.' + 2 + M + I";‘,f_E"[.-'I_.-I"'I: * MEBT i + E';_:'_l.'

— RR on MBW

FI;; = f * MBW,; + ay; + ag; * MBW,; + py; + p3; = MBW,; + ey



EXPECTED RESPONSES

 SELECTION INDEXES
— TRADITIONAL RFI

i F'Ir L T r
F.Ir:'_l.' = _,'E * .'r.irE.["L':'_l.' ++ M + I";‘,f_E"[.-'I_.-I"'I: * MBH i + E';_:'_l.'

— RR on MBW

FI.; = § = MBW,, ++ @z; * MBW,; + py; + pag * MBW,; + ey



Phenotypic SD
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EXPECTED RESPONSES

Traditional RFI

Acc.=0.65
F=0.09

e==RF| e==\BW

FI/MBW es=F|

Phenotypic SD
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RR - Index 1 (Intercept)

Acc.=0.70
F=0.07

FI =+15%

abs(MBW)=-42

RFI =+11%

abs(FI/MBW)= -48%

e==RF| e==N\BW FI/MBW es=F|



CONCLUSIONS

— Variability of FlI per unit of MBW is the only relevant
component explaining variation in Fl.

* |n agreement with experimental results.

— Heritability under RR model on MBW is higher than
under “traditional” RFI definition.

* Higher response on reducing RFl and Fl
* Lower changes in MBW and FI/MBW

— Of interest in maternal lines to keep their robustness
— Further research is needed
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