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In dairy cattle breeding using
“mid-infrared spectral data associated t
“noveltraits in the Walloon Regionof Belgium

Nicolas Genglel
and colleagues frorLiegeGXABTCRAN and thewhole FuturospectreConsortium:
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- Research started in Gemblou/élloon Region ofBelgium) on

mid-infrared (MIR) spectral data
C MSc then PhD by Dr. Hélér8pyeurt

- MRO (DHI) and milk lab joining forces to collect MIR spectra during
routine milk performanceecording
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- From very few herds to all herds in the Walloon Region
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- Verysimple and coherent structure witlew, C["_

already highlynterconnectedgroups:
U Science and extensio@ RAW andULiegeGxABY)
U DHI (Walloon Breeding AssociatioAVWE) and
u Milk lab (Milk Committee Cdl)
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- Founding of thé-uturospectreR&DConsortium

- Developed frameworko collect, store, research and utdee
WalloonMIRdataC DHI and later milk payment
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Wallonia being smafl internationalization

Participation indifferent international projects
several successful European examples:

- FP7C RobustMilk GreenhousemilkGplusE

- INTERREG NWEOptiMIR (C EMR)

- New:INTERREG NWE HappyMoo
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different between brands andnodels
additional step necessary before
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alibration across data sets
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/131001 1 16347 594474 1 1 1060 1.174367 1169028 1130587 1124671 1.118177 1.050721 0.987768 0913417 0.802468 0760545 0714041 0.666907
4/12/13 1001 Normal 126347 s9ars 3 2 1224816 1177303 1167946 1157501 1.082934 1020056, 0939316 0815448 0772286 0724786 0.676795
4/12/13 10:01 Normal 1 16347 594476 1 3 1131338 1103983 1.097631 1.090495 1.027905. 0.96952 0.895761 078693 0746391 0.701017 0.654649
4/12/13 10:01 Normal 1 16347 594477 1 4 1.196581 1143685 1137299 1130379 1.0675 1.009414. 0935984 0.82297 0.781958 0.736377 0.689938
4/12/13 10:02 Normal 1 16347 594478 1 5 1155416 1121651 1117421 1.040092 3788 0907339 0791295 0747822 0.699979 0.651769
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4/12/13 10:02 Normal 1 16347 594481 1] 8 1186357 1.007782 0977797 0.930002 0.811199 0769066 0.722523 0.675398
4/12/13 1002 Normal 1 16347 seas 1 9 1224966 101723 0985743 0934465 0915091 0812061 0760016 0721041 0,672059
4/12/13 10:02 Normal 1 16347 594483 1] 10 1182911 312 0912582 0.896537 0.794417 0749671 0.7004  0.650841
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4/12/13 10:02 Normal 1 16347 594486 1 13 1163761 1004613 0.980962 0945832 0.933622 0.860083 0.827304 0.790603 0.752961
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4/12/13 10:03 Normal 1 16347 594488 1] 15 1169982 1132156 0984019 0.952532 0905181 0888508 ).788644  0.744651 0.695766 0.646214
4/12/13 10:03 Normal 1 16347 554489 1] 16 1.160648 1.109208 1.020331 0989472 0958561 0.90858 0.890205 0.791237 0.749204 0.702502 0.655048
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Largest possible (and expected) variability

- Inreference phenotype

U E.g., if valuebetween
1 and 10 are expected,
reference datdrom
1to 10are needed
for calibration,
potentially 1/10 ofeact:

Cover the Y (reference data) range
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Predicted values
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% 1) ® Sample to predict
O Dataset1

© Dataset 2

o Dataset 3

v" International collaborations needed!

v’ Very difficult to develop robust model in only one dataset!

v’ Different datasets cover complementary variability

>
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Reference values
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- In reference phenotype
- But alsan spectral data

U l.e., spectra useduring
calibration process
shouldcoverexpected
rangeof spectraused
when predicting
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Largest possible (and expected) variability

Cover the X (spectral data) range
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Largest possible (and expected) variability

- In reference phenotypes
- But also in spectral data

C Importance ofinternational collaborationsobvious

10
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Open meansere:

- New, international, partners join by simply adding relevant
reference (and validation) data to the data pool

C Access to prediction equations + updates when new partners arrive

Other advantages:
- All partners keepull control over theirown data

- Only equation developing entitieghere CRAV andULiegeGxABT have
access to all datandonly for equation building 11
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Variability of instruments

Samples/Scores Plot of X212

PCA on informative wavenumbers , for 5
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Samples/Scares Plot of X212

Reduce the variability of instruments
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fﬁmw J. Dairy Sci. 98:2150-2160
http://dx.doi.org/10.3168/jds.2014-8764
© American Dairy Science Association®, 2015.

Standardization of milk mid-infrared spectra from a European dairy network

C. Grelet,' J. A. Fernandez Pierna,' P. Dardenne, V. Baeten, and F. Dehareng®

Walloen Agricultural Research Center, Valorisation of Agricultural Products Department, 24 Chaussée de Namur, 5030 Gembloux, Belgium

8 S .
F/ I J. Dairy Sci. 100:7910-7921
H % https://doi.org/10.3168/jds.2017-12720
93},} j ® American Dairy Science Association®, 2017

Standardization of milk mid-infrared spectrometers
for the transfer and use of multiple models

C. Grelet,” J. A. Fernandez Pierna,” P. Dardenne,” H. Soyeurt,T A. Vanlierde,” F. Colinet,} C. Bastin,I
N. Gengler,t V. Baeten,” and F. Dehareng™'

*Valorization of Agricultural Products Department, Walloon Agricultural Research Center, 5030 Gembloux, Belgium

TAgriculture, Bio-Engineering, and Chemisiry Depariment, University of Liége, Gembloux Agro-Bio Tech, 5030 Gembloux, Belgium 1 2
TWalloon Breeding Associafion, B-5530 Ciney, Belgium
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Variability of instruments

Reduce the variability of instruments

Samples/Scores Plot of 212 [ PCA on informative wavenumbers , for 5 Samples/Scares Plot of X212
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In addition to the scientific framework (please contact CRAD X

J. Dairy Sci. 98:2

http://dx.doi.orgH
© American Dairy §

Standardization of

C. Grelet,' J. A. Fernandez Pi
Wallocn Agricultural Research Center,

Commercial services were started b
EMR (European Milk Recording)

please visit: www.milkrecording.eu erferda, 7. Collnes €. Basin

. 5030 Gembloux, Belgium

Sux Agro-Bio Tech, 5030 Gembloux, Belgium 1 3
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Fatty acids (FA)

£ et

CRAW

L 4
>

3aFdAd O9EI YLI Sa

S SCIEN,
sf‘ll 7 J. Dairy Sci. 94:1657-1667
El\" )E doi:10.3168/jds.2010-3408
‘pe' © American Dairy Science Association®, 2011.

production systems, and countries

H. Soyeurt,*+"2 F. Dehareng,}' N. Gengler,*t+ S. McParland,§ E. Wall,t D. P. Berry,§ M. Coffey,#

and P. Dardennet

*Animal Science Unit, Gembloux Agro-Bio Tech, University of Liége, 5030 Gembloux, Belgium

TNational Funds for Scientific Research, 1000 Brussels, Belgium

TWalloon Agricultural Research Centre, Valorisation of Agricultural Products, 5030 Gembloux, Belgium

§Teagasc Moorepark Dairy Production Research Centre, Fermoy, Co. Cork, Ireland

#Sustainable Livestock Systems Group, Scottish Agricultural College, Bush Estate, Penicuik, Midlothian, EH26 OPH, United Kingdom

Mid-infrared prediction of bovine milk fatty acids across multiple breeds,

MIR based methane (G}proxy

Animal, page 1 of 8 © The Animal Consortium 2012
doi:10,1017/51751731112000456

Potential use of milk mid-infrared spectra to predict
methane emission of dairy cows

F. Dehareng' ™, C. Delfosse'”, E. Froidmont?, H. Soyeurt’*, C. Martin®, N.
A. Vanlierde' and P. Dardenne'

"alorisation of Agricultural Products Department, Walloon Agricultural Research Centre, 8-5030 Gembloux Belgium; *Department
Agricuktural Research Centre, B-5030 Gembloux, Belgium; *Animal Science Unit, Gemblour Agro Bio-Tech, University of Liége, 8-503
Fund for Scientific Research, 81000 Brussels, Belgium: *UR1213 Herbivores, INRAClermont-Theix Research Centre, F-63122 Saint Gef

— @

individual

Gengler*,

Production and Sectors, Walloon
Gemblou, Belgium; “National
pes Champanelle, France

14




