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Selection for Reduced Methane
Emissions: A Global Update

Sélection en vue de la réduction
des émissions de méthane:
une mise a jour internationale
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Nos outils génétiques  Our Genetic Toolbox
Feed Efficiency Body Maintenance Methane Efficiency
Efficience alimentaire Requirements Efficience du méthane
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Reduce feed costs Reduce methane emissions
Réduire les colts d’alimentation Réduire les émissions de méthane




MIR data research and pipeline
Recherche et pipeline de données MIR

‘Gold standard’ novel phenotype
Nouveau phénotype de référence

Milk MIR prediction of phenotypes
Prédiction des phénotypes MIR du lait

Apply prediction to population with MIR data
Appliquer la prédiction a la population avec MIR

From research to service
I‘ De la recherche au service

Population avec MIR Population with MIR

* Plus de 19 millions depuis 2018 * Over 19M records since 2018
* Données MIR du lait de 90% des * Milk MIR data on 90% of milk
vaches sur le contréle laitier recorded cows
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Symposium Review: Development of genomic
evaluation for methane efficiency in Canadian
Holsteins

Hinayah R, Oliveira,12 Hannah Sweett,’ Saranya Narayana,' Allison Fleming,' Saeed Shadpour,”
Francesca Malchiodi,34 Janusz Jamrozik.13 Gerrit Kistemaker," Peter Sullivan,' Flavio Schenkel,*

¥ Paul Stothard,” ,* Brian Van Doormaal,’ Michae! Lohuis,* Jay
Shannon,* Christine Baes,36 and Filippo Miglior13
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“USING MIR TO PREDICT METHANE EMISSIONS”

Global Methane Genetics:
accelerating genetic progress to reduce
methane in ruminants

Per Waaben Hansen (Fellow Data Scientist at FOSS and Affiliated Associate Professor at Univ. of
Copenhagen)

Per Waaben Hansen has worked within the field of chemometrics and spectrascopy for more than 30 years with particular
focus on the analysis of milk snd diry products using NIR snd MIR Spectroscapy. He has been involved in the development of
the algorithms and mathematical models used y. quipmant, such as MitkeScan and ProcesScan

Héléne Soyeurt (Full Professor at the University of Liage)
of Ligge in Agro-Bio Te in Belgium She
ted la .lwimms and machine learning. Since 2005, e is wrking o the developments of few
the use ‘milk mid-infrared spectrometry in dairy farming. She was the first to develop equations 10 predict
Imfumrmmm §mid-inirared spoctra. Due to hef experise. she is the chai of the joned IDF and ICAR project called

Ewanimuuiru
ultural Research Center, Belgium) R —

4 o milk MIR spectra to predict phenotypes of
of prosies to estimate enteric CHé emissions from
CRAW.

-~ Tn \.
has 3 bachelor and master degree I animal science and a PR in
d'on develdping pradiction equations for milk and animal phenotypes:
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Develop protocols
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Genetic evaluation
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Prix prestigieux Prestigious Awards

International Dairy Federation University of Guelph
Award 2023 Award 2023

Innovation in Climate Action Innovation of the Year

Dairy
Innovation
)< Awards
= 2003

WINNER

Innovation in Climate Action

Lactanet Canada and Semex Alliance
Methane Efficiency Evaluations
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A heritable subset of the core rumen microbiome e

dictates dairy cow productivity and emissions Armetcn oion

of Science. No claim to
original US. Government

R. John Wallace'*", Goor Sasson?", Philip C. Garnsworthy?, llma Tapio®, Emma Gregson®,

Paolo Bani®, Pekka Huhtanen®, AliR. Bayat“, Francesco Strozzi’%, Filippo Biscarini’®, Works. Distributed
Timothy J. Snelling’, Neil Saunders>, Sarah L. Potterton®, James Craigon®, Andrea Minuti®, under a Creative
Erminio Trevisi’, Maria L. Callegari"”, Fiorenzo Piccioli Cappelli®, Edward H. Cabezas-Garcia®', Commons Attribution

Johanna Vilkki‘, Cesar Pinares-Patino“, Katefina O. Fliegerovég, Jakub Mra’zekg, "‘_"“C""‘"‘e"‘a'
Hana Sechovcova®, Jan Kopeény®, Aurélie Bonin'®, Frédéric Boyer'®, Pierre Taberlet'®, Ligense 4.0,(CC BY-HC).
Fotini Kokou?, Eran Halperin'', John L. Williams’***, Kevin J. Shingfield***!*, itzhak Mizrahi®***

A 1000-cow study across four European countries was undertaken to understand to what extent ruminant microbi-
omes can be controlled by the host animal and to identify characteristics of the host rumen microbiome axis that
determine productivity and methane emissions. A core rumen microbiome, phylogenetically linked and with a
preserved hierarchical structure, was identified. A 39-member subset of the core formed hubs in co-occurrence
networks linking microbiome structure to host genetics and phenotype (methane emissions, rumen and blood
metabolites, and milk production efficiency). These phenotypes can be predicted from the core microbiome using
machine learning algorithms. The heritable core microbes, therefore, present primary targets for rumen manipu-
lation toward sustainable and environmentally friendly agriculture.
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Validation externe External Validation

Predicting CH4 using MIR spectra
Prédire le CH4 a I'aide des données MIR

Genotypes of RBV for ME and CH4
foreign cows . . on foreign cows
> Genetic evaluation > >
Génotypes de : S L4 VER pour ’'EM et CH4
> : Evaluation génétique
vaches étrangeres des vaches
(Wallace et al., 2019) étrangéres

Résumé des données Summary of Data

Wallace et al., 2019

CH; Measurement
Method
Meéthode de mesure
du CH4

No. Cows (Herds) Country

# vaches (troupeaux) Pays

Chambers / Chambre 100 (1) Nordic Red

Boite alimentation 100 (1) n Nordic Red “

I Sniffers in robots

Renifleurs au robot 407(2) Holstein
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Validation externe External Validation
Recorded CH, by RBV class (lactation=1; 120-185 DIM)
CH, enregistré par catégorie RBV (lactation 1 ; 120-185 JEL)
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Validation externe External Validation

Recorded CH, by RBV class (lactation=1; 120-185 DIM)
CH, enregistré par catégorie RBV (lactation 1; 120-185 JEL)

B canada
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Approved by RDGP Research Overé'ight Committee
Approuvé par le comité de surveillance de la
recherche du RDGP
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Stratégie actuelle

Améliorer la prédiction MIR pour CH4

*  Augmenter le nombre de données CH4 avec
GreenFeed

Collecter le CH4 dans les fermes
commerciales

* 66 Moologgers dans ~30 fermes équipées
de robots de traite a travers le Canada

*  Races Holstein, Jersey et Ayrshire
*  Parités multiples et lactations compléetes

* Différents systémes d'alimentation et de
gestion

Relier le CH4 prédit du lait individuel
MIR au test de lait du réservoir

Current Strategy

Enhance MIR prediction for CH4
¢ Increase # CH4 records with GreenFeed
Collect CH4 in commercial farms

* 66 Moologgers in ~30 farms equipped with
milking robots across Canada

e Target Holstein, Jersey and Ayrshire herds
*  Multiple parities and full lactation
» Different feeding and management systems

Link up individual milk MIR predicted
CH4 to bulk milk test
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Distribution of CH4 collection across Canada
Répartition de la collecte de CH4 au Canada

66 Moologgers

4 GreenFeed
3,500 cows/year
vaches/an
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Renifleur MooLogger

Moologger

Tecnosens SPA

Brescia, Italia

Appareil italien avec

capteur allemand pour CH4 et CO2

10
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20

Sniffer MooLogger

25

Moologger

Tecnosens SPA

Brescia, Italia

Italian device with German
sensor for CH4 and CO2
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Perspectives internationales International Outlook
Date d'évaluation estimée Estimated Launch Date
Apr-2023 Aug-2023 Dec-2023 Apr-2024 Jun-2024 —
Canada
Spain
Switzerland .
Denmark
Norway
Netherlands
France
New Zealand 7. /
Italy ///////,
United States ?7??
Germany "
Australia 7??
United Kingdom 7?
MIR
GreenFeed
Sniffers
- B oF + MiR |
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Conclusion Summary
* Plus d’'un an apres le lancement de 'lEM: + Over one year since ME launch:
* Présenté a différentes occasion (réunions *  Presented at various forms
scientifiques et de producteurs) (scientific and producers’ meetings)
» Plusieurs publications évaluées par des pairs *  Multiple peer reviewed publications
» Validation réussie avec les données externes »  Successful validation using external data
*  Approuvé par le comité de surveillance du *  Approved by RDGP oversight committee
RDGP .

Winner of prestigious awards

» Laureat de prix prestigieux - Sniffer strategy is in progress
+ La stratégie de renifleurs est en cours . Multiple countries are trying to catch

* Plusieurs pays tentent de rattraper notre up to our early start

Rl - Worldwide initiatives using MIR to
* Plusieurs projets dans le monde utilisent predict CH4

MIR pour prédire le CH4
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