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.................................................................................... M ate ri - I S an d m eth Od S

Environment
{ Facces } Nitrogen available =  Nitrogen output+ e
Urine er_ror
(~ 40%) urine
- S faeces
Muscles
— (~ 5%)

Milk Urea
Nitrogen

KNitrogen balance = q\litrogen Use Efficiency =
Nitrogen available - Nitrogen output
_ Nitrogen output Nitrogen available

\Milk (~ 25%))

Foetus

K Nitrogen output/

Nitrogen available i

o /

J
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............................................................................................................. Materia IS and methods e

Feed supplementation Nmob or Nres = f(Energy
(concene) balance) (INRAE,2018)

Nitrogen
Balance =

_ Nitrogen in food + Nitrogen mobilised -

(Nitrogen in milk+ Nitrogen in Foetus + Nitrogen in Growth + Nitrogen in reserve)

/ " Ngrowth = Nmuscles x f(days
after the first calving)
Evolution of a random cow's
liveweight throughout its lifespan
Protein 1o Weasured Iveweian

Urea

800

— Smoothed liveweight within parities
— Model of growth

700

Nfoetus = f (days of gestation, calf
weight at birth) (INRAE,2018)
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.................................................................................... Data Set

KNitrogen Use Efficiency =
\ \ Nitrogen output
SE Nitrogen available

Data :
 Holstein Friesian

e 1 measurein 1 and
1 measure in 2 or 5
more parity v \

/

| \
{ 278 cows'#

KNitrogen balance = |
Nitrogen available -
_ Nitrogen output

1,472 nitrogen efficiency phenotypes computed
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............................................................................................................. Problematic

NUE = —out
Navailable

Nbal=Nayailable ~Nout

J

Correlation between
nitrogen efficiency and

excretion is between
-0.45 to -0.40

Correlation between NUE and Nbal =

— standard deviation of Nbal conditional on NUE =86 g
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Model to compute individual

nitrogen utilization metrics

Y= U + Het+ Rec+ Stage, | Parity, Parity,(animal,) + CG, + e

Fixed effect Random effect

Het : Heterosis of the cow | animal, : the cow i

Rec: Recombination loss of the cow | Parity, (animal)) : the parity k nested in
Stage, | Parity, : stage j (1 to 9) and the cows |

parity k (1,2+) and their interaction CG, : the contemporary group |

(treatment, date of sample)
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Creation of nitrogen
utilization strata e - Nout

I\lavailable

Nbal= Nyailable —Nout

Hetr Hba : cows with high NUE
and high Nbal

Nltrogen use efficency

Hesr_Lbal : cows with high NUE
and low Nbal

Lesr Hobal - cows with low NUE

and high Nbal
20 0 20 Loft_Lar : cows with low NUE
Nitrogen balance (g of N/d) and low Nbal

248 cows left once categories are done
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Model for the comparison between strata

Yiimn = K + Het + Rec + Stage; | Parity, +@mI + Stratum, x@+ Parity,(animal) + CG_, + €mn.

Fixed effect Random effect

Het : Heterosis of the cow i Parity,(animal) : the parity k nested in the cows |
Rec: Recombination loss of the cow | CG, :the contemporary group |

Stage, | Parity, : stage j (1 to 9) and (treatment, date of sample)

parity k (1,2+) and their interaction
Stratum, : Stratum |

Stratum, x Stage; : Interaction of the stratum
| and the stage of lactation j
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Strata comparison

N
IR O}JIth
Hefr_Hpal Hefr_Lbal Lefr_Hbal Left_Lbal Nbal= N ai\;?;aabl ee_Nout
Nbal (g/d) 419° (12) 3692 (11) 420° (11) 3702 (13) Hert Hoal : cOWs with high NUE
and high Nbal

NUE 22.2° (0.56) 21.3° (0.50) 18.82 (0.49) 19.32 (0.58) Hor Lua - Gows with high NUE

Liveweight (kg) 490¢ (6) 4562 (5) 478" (5) 4462 (6) and low Nbal

Lesr Hobal - cows with low NUE

Body condition score 2.823 (0.03) 2.792 (0.02) 2.85 (0.02) 2.85P (0.03) and high Nbal
Total DMI (kg/d) 15.7¢ (0.38) 13.62 (0.34) 14.85 (0.33) 13.22 (0.39) ort_bal - GOWS With low NUE

Energy balance (UFL/d) -1.82 (0.33) -2.02 (0.29) -0.8(0.29)  -1.53b(0.35) -
Milk yield (kg/d) 19.5¢ (0.33) 17.0° (0.30) 16.8(0.30) = 15.12 (0.34) .l

Milk urea N (mg/dl) 16.53° (0.42) 16.32 (0.38) 17.0° (0.37) 16.32(0.42)

Nltrogen use effi

Milk solids per kg of

b b
iveweight (g/ke) 2.76° (0.05) 2.69° (0.05) 2.572 (0.05) 2.532 (0.05)

0
Nitrogen balance (g of N/d)

Feed conversion ratio 9.26° (0.26) 8.332(0.25) 8.752° (0.30)

9.41° (0.29)
_________ 4 vistamilk




............................................................................................................. Take away

N
_ out
NUE = N

available
Nbal= Ny ailable —Nout

H_ L,.,= most nitrogen efficient cows

Heff—l'bal VS H eff—H bal

same NUE
50 0 of nitrogen less per day Heri_Haal : cows with high NUE

and high Nbal

Hesr_Lbal - cOws with high NUE
and low Nbal

— Lower energy balance and body
condition score
NUE at the exploitation level ?
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............................................................................................................. Contact

':l;' {:[a]

e-mail : elia.dufosse@teagasc.ie
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............................................................................................................. Additional math

x) — (oxcx + oycy)

.

Txy (@

Only by the fact they
have the same
component, they will be
correlated
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............................................................................................................. Additional math

SdNout
I'Nbal NUE — E X f(rNavail,Nout: K, M)
SUNpal

sd;= Standard deviation of |

1; j = Correlation between iand j

ke = CVNavail
CUNout
compone Nnts

= Comparison of the coefficient of variation of the

_meannavail

M = = Comparison of the mean of the components
meannout
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