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Why CH4 is 
important?



Source: Bern University

Global temperature changes over last 2000 years



Source: Bern University

Global temperature changes over last 2000 years



Increase in temperature in Poland +1.6°C

Dane: IMGW



Temperature increase over time

earthobservatory.nasa.gov/world-of-change/global-temperatures



Why is it getting 
warmer?



Temperature increase is related with CO2 concentration

Syukuro Manabe



Skumulowana emisja CO2 od 1850

Źródło: IPCC 2021
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Are we source of 
these changes?



Źródło: IPCC 2021



Humans impact
climate!

Źródło: IPCC 2021



scientific publications confirm
anthropogenic climate impact

Lynas i wsp., Environ. Res. Lett. 16 (2021)
> 88k  atricles about climate published till 2012
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KOBIZE 2021

91.5%

5.2% 3.3% CH4

Contributions to GHG emissions in Poland in 2019 r.



Źródło: https://www.wur.nl/en/research-results/research-institutes/livestock-research/show-wlr/brochure-about-methane.htm



€CONOMY



Blaxter, 1962; Johnson and Johnson, 1995

= 2% - 12% energy loses 

Energy

CH4



My journey with 
CH4
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ARE WE THERE YET?

No … we need more data



2009 - 2013

2011 - 2013

2013 - 2017

Genomic tools to help select for reduced GHG emissions
FP7-PEOPLE-ITN-2008 

COST action FA1302

protocols to harmonise large-scale methane measurements
proxies for methane emissions
incorporating methane emissions into national breeding strategies.

2013 - 2017
Genetic and nongenetic factors affecting methane emissions from dairy cows

2013/09/B/NZ9/03179

Optimizing reference population for novel traits



FTIR GASMET

Measuring CH4

Milking robot

Measuring 
probe

Feed
bin

Milking
cups



Fot: Marcin Szałański

Measuring CH4



Herd

Group 1Group 2

Group 3 Group 4
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AM
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AMS 5

AM
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4

AM
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6

FTIR

300 cows 3 AMS measured 24hrs each



Data

Farm 1 Farm 2

356 127

437,888 5,645

/ day 31,239 3,190

2014-12-02 2016-02-03
2016-06-01 2016-09-17

2016-02-05 2016-03-14



Heritability



Pszczola et al. 2017



Lassen and Difford 2020

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Breider et al. (2019)

Pszczola et al. (2017)

Lassen et al. (2016)

Manzanilla-Pech et al. (2016)

Lassen et al. (2012)

Difford et al. (2018)

Breider et al. (2019)

Heritability



Genetic 
architecture



Identified SNP

Pszczola et al. 2018



3 SNP with BF>30 

Pszczola et al. 2018



Milk production 
& Type traits

Body size

Feeding 
efficiencyHealth status
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Pszczola et al. 2018



Genetic
correlations



Trait Correlation 95% CI

Fat yield (kg) 0.21 0.09 0.33

Milk yield (kg) 0.15 0.03 0.27
Size 0.15 0.03 0.27

Chest width 0.15 0.03 0.27

Dairy character 0.11 -0.01 0.23

Genetic correlations

Pszczola et al. 2019



Genetic correlations
Trait Correlation SE

BCS -0.28 0.10
Chest width -0.20 0.13
Dairy character 0.28 0.10

Health other -0.32 0.16

Udder health 0.06 0.19

Insemination succes 0.28 0.21
Zetouni et al. 2018



Genetic correlations
Trait DK NL

Feed intake 0.60 (0.13) -0.09 (0.38)
FPCM 0.37 (0.15) 0.61 (0.32)
Body weight 0.34 (0.16) 0.16 (0.25)

Feed efficiencya 0.42 (0.23) -0.55 (0.41)

Feed efficiencyb 0.59 (0.19) -0.69 (0.38)

Feed efficiencyc 0.69 (0.15) 0.46 (0.36)
Difford et al. 2020
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ARE WE THERE YET?

No … we need more data















https://licnz.com/



https://www.icbf.com/



https://www.icbf.com/



https://ahdb.org.uk/



https://crv4all.com/en/service/crv-efficiency



https://www.vikinggenetics.com/
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2103 - 2017

Genomic tools to help select for reduced GHG emissions
FP7-PEOPLE-ITN-2008 

COST action FA1302

protocols to harmonise large-scale methane measurements
proxies for methane emissions
incorporating methane emissions into national breeding strategies.

Genetic and nongenetic factors affecting methane emissions from dairy cows
2013/09/B/NZ9/03179

Optimizing reference population for novel traits

2022 - 2027







3.1 Role of animal breeding 
in climate change mitigation
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change

3.3 Developing genetic 
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and pigs
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mitigation of and adaptation to 
climate change



3.1 Role of animal breeding 
in climate change mitigation

08

Tasks

3.2 Novel phenotypes and 
genetics of adaptation to climate 
change

3.3 Developing genetic 
evaluation models for cattle 
and pigs

3.4 New breeding strategies for 
mitigation of and adaptation to 
climate change

Powerful data set
~ 20,000 cows phenotyped for CH4

~ 2,000 cattle with rumen metagenome data 
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Closer than ever



marcin.pszczola@puls.edu.pl

@marcinTHEbee

Thank you!
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