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Robustness of a model? Eupaan ot on sk Pharae
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— Capacity to provide good predictions under various conditions <

Avoid extrapolation and overfitting

Methods 186 (2021) 97-111

Large-scale phenotyping in dairy sector using milk MIR spectra: Key factors = =
affecting the quality of predictions

C. Grelet”, P. Dardenne °, H. Soyeurt ", J.A. Fernandez °, A. Vanlierde?, F. Stevens”, N. Gengler ”, -
F. Dehareng ™" :

* Walloon Agricultural Research Center (CRA-W), 24 Chaussée de Namur, 5030 Gembloux, Belgium
® TERRA Teaching and Research Centre, Gembloux Agro-Bio Tech, University of Licge, 5030 Gembloux, Belgium

P e mtovas.)| EU-LI-PHE




3

Retrospective example : (H‘F""F’"”“ ”':rJ
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g -~ First published model (2012)

First equation

Animal (2012}, 6:10, pp 1694-1701 © The Animal Consortium 2012
doi:10.1017/51751731112000456

Potential use of milk mid-infrared spectra to predict individual

methane emission of dairy cows

F. Dehareng' ¥, C. Delfosse'”, E. Froidmont?, H. Soyeurt**, C. Martin®, N. Gengler**,
A. Vanlierde' and P. Dardenne'
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An international model to predict CH,
from milk MIR spectra needs to be robust
to permit routine use in a maximum of situations.

- Need to include variabilitiES in the calibration set

- Zootechnical level
(breeds, diets, physiological stage, etc.)

- CH, range level

- Spectral level
- Etc.

Hﬁﬁﬁﬁﬁié* e F DO



5 X %@ Increasing the variability of the calibration set
o —> Countries and reference methods
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5: @ Increasing the variability of the calibration set (
>
z - Breeds

CH, (g/d)
mean £ SD
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458 + 69
427 + 74
391 + 67

Breed ndata % ofdata ncows %o ofcows

222




— Lactation stage

n =220 i Total (n=1089)
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5 > %@ Increasing the variability of the calibration set h'r"’:""”'J
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A - FT-MIR spectra
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Prediction model (MI!BITE’J
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Equation to estimate CH4 from milk FT-MIR spectra: E‘GHHFBI'E
Anfevolutivemodel

First equation (2012) Journal of Dairy Science

" -, Volume 98, Issue 8, August 2015, Pages 5740-5747
ELSEVIER

|nC|l_JSi0n of S Journal of Dairy Science - stness and accuracylof predicted daily
lactation stage de odithe o Mty g 214 Pages L 004 o ons of dairy cows using milk mid-infrared
information

(2015) fromes

Dehareng ¥4, Nicolas Gengler, Eric Froidmont, Sinead McParland,

E. Lev

equation for estimating methane emissions e 2020 | hitps://doi.org/10.1002/jsfa.10969
of dairy cows from milk Fourier transform

mid-infrared spectra by using reference data

obtained exclusively from respiration /-—-\\A

chambers ’

A. Vanlierde *, H. Soyeurt f, N. Gengler 1, EG. Colinet , E. Froid + M. Kreuzer %, F. Grandl #, |nCi‘eaS€ the

M. Bell', p. Lund %, DW. Olijhoek ¥, M. Eugéne ™, C. Martin **, B. Kuhla ' © =, F. Dehareng * . .
_ _ . _ varlabl_llty
What if CH, is - ' /] included in the
measured with calibration set
gold-standard technique? (permanent process)
(2018)

N. Ge

\/ ava Short communication: Development of an Bell, Peter Lund, Cécile Martin, Bjorn Kuhla, Hél2ne Soyeurt
W

""’—7‘\\_&

Consideration of
additional
zootechnical
information (2020)
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< An evolutive model

If new reference data of interest are available &
If users observe questionable results
—> Come back to us €

Win/win situation to add new reference data :
Local specificities covered, global model improved & access to the model
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v w Getting access to the model?
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2 Options

a) Research collaboration b) European Milk Recording

MW aemtovae. ) EU-LI-PHE



http://www.milkrecording.eu/

EUROPEAN MILK.RECORDING EEIG (MIFBITH'J

Bringing solution for new traits from milk spectral data
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> 5 000 000 recorded cows

#8... 86 FT-MIR spectrometers in 25 partner labs
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> Bringing solution for new traits from milk spectral data
Q‘ EMR

Technical considerations

Different spectra

Different brands,
different analyzers

-u[n B EE' e~

‘ NEED FOR STANDARDIZATION

» To pool data together and compare them
» To build robust models with high variability
» To transpose models on every FT-MIR spectrometers
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> - Bringing solution for new traits from milk spectral data
= EMR
é@ Wal!%ni%
H 1 77 recnercne
Standardisation of spectral data g GRAW
Method developed by Grelet et al. (2015) to standardize s ]
all analyzers. | CROS
gv\\sopw WVR § 0,005
—> Potential to share spectra and reference values at
throughout this network to build new equations YW
> Needed to apply equations and ensure the quality | .
of predictions M

[ [ [ [ r [
-0.01 -0.005 0 0.005 0.01 0.015 0.02 0.025
Scores on PC 4 (0.01%)

www.milkrecording.eu
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> Bringing solution for new traits from milk spectral data
Q‘ EMR
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Developed models )
W4 CRA-W Agro-Bio Tech

Predictions can be direct or indirect;

1. Direct models

» Protein, lactose, urea, fatty acids, casein in milk

2. Indirect models

In milk: Acetone, BHB, Citrate, minerals, lactoferrin
In blood: BHB, NEFA

Milk properties and ability to be transformed

Phenotypes: energy status nitrogen efficiency, ...

YV V VY

www.milkrecording.eu

”Hﬁ”ﬁﬁ!‘“ e F DO


http://www.milkrecording.eu/

Bringing solution for new traits from milk spectral data

U EUROPEAN MILK.RECORDING EEIG Bl Ot
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. o . 2
Available predictions:

Fatty acids in milk

BHB in milk
Acetone in milk

Citrates in milk

Minerals in milk

Lactoferrin in milk
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e Advices to breeders in France

Lait’Age

Examples of concrete use of CH, predictions

Q' LatAGe m ( 374 ) e

Feeding advice and feeding strategies

* Large scale studies in Walloon part of Belgium
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ELIANCE

Une ambiti

Journal of Dairy Science
Volume 100, Issue 7, July 2017, Pages 5578-5591

by ':'«*45

Genetic parameters of mid-
infrared methane predictions
and their relationships with
milk production traits in
Holstein cattle

P.B. Kandel *, M.-L. Vanrobays ", A. Vanlierde T, E. Dehnrengf,

E. Froidmont ¥, N. Gengler *, H. Soyeurt * 2
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Examples of concrete use of CH, predictions

Walloon genomic evaluation for “Residual CH,”
Direct CH, predictions test-day-records (cows): W :
> ’|St : 1,529,282 (229,465) Mi!k, Fat, Protein + MIR CH, TD Records Milk, Fat, Protein, ... Records

> 2nd . 1 ,062,01 3 (1 51 ,726) A > Genetic Evaluations (1 / population x trait)
> 3d:  642,735(90,484) " oNpER

cONSTRUCTION . .
r'y v MACE Evaluations (1 / trait)
Workflow (including use of external information) =

Sires from many different countries

(1103 with > 30 daughters with CH,)

> USA: 291 » CAN: 135 > ITA: 66
> BEL: 194 » DEU: 121 » GBR: 23

> NLD: 149  » FRA: 100 » DNK: 10 il oy (oo cre) =

Walloon “5 Trait” RR Genomic Evaluation Model (RRM - ssGBLUP)

INTERBULL Meeting 2023

P e movas.) EU-LI-PHE




& R = :
&¢ . . Bl ] il?’J
5 g ’*‘5@ Main strenghts and limitations of ( crsen s n st
b , ..
g milk MIR spectra as a proxy for CH, emissions?
Strenghts Limitations
» Milk sampling and MIR analyses | » Specific variability needs to be
already implemented in routine included to avoid extrapolation (GH
spectra, diet, breed, THI conditions,
> Fast etc.)

> Cost effective > Effect of some diet additives on CH,
» Error of prediction known emissions can not be considered
» Scalable » Need standardized milk MIR spectra

» Maybe closer to physiology (H > CH,) | » Only for lactating dairy cows
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5 > é’@ (Hl“‘ﬁ"ﬂ -e St :rJ

Ta ke h O m e m e S S a g e S European Network on Livestock Phenomics
’

» Transparency of methodology and datasets

» Huge potential of application

» Not focus *only* on models statistics

» Need to cover local variabilities and avoid extrapolation
» Importance of collaborations

» Need standardized procedures (CH, value, spectral information,...)
to merge datasets and apply prediction models
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Journal of

Journal of Dairy Science
isll Volume 105, Issue 11, November 2022, Pages 9271-9285

ELSEVIER = e -
Methodological guidelines: Cow milk mid-
infrared spectra to predict reference enteric
methane data collected by an automated
head-chamber system
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Thank you!

a.vanlierde@cra.wallonie.be
hsoyeurt@uliege.be
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