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Methane (CH4) 

measurement

on a large scale

➢ Large scale CH4 measurement

➢ Experience with F10 Multigas

analyzer

➢ The technique

➢ F10 multigas analyser setup

➢ CH4 measurement profile

➢ Rationale for F10

➢ Estimates of genetic 

variation for Ch4

➢ Some results & summary

OUTLINE

PART I
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Measurement of methane

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

Different methods of CH4 mitigation

Low-cost, sustanable strategy 

Utilize natural between animals variation

Successful mitigation requires

Definition of the phenotype

Accurate measurement techniques

Quantify between-animal variation

Accuracy

Accuracy is important to avoid incorrect

inferences

Lack of fast & accurate measurement

techniques

– for large scale assay

- On an individual animal basis



Slow/

Expensive

Tedious & 

time consuming

Difficult & labour 

intensive

unsuitable for large 

scale measurements –

a requisite for genetic 

studies 
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Experience with

F10 MULTI-GAS 

ANALYSER

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference
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Technique:Photoacoustic IR spectroscopy 

Growing interest in fast and hand-held 

techniques to measure CH4 phenotype 

(Gasera Ltd, Turku, Finland)
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Set up of F10 analyser

Daily prodn

CH4 monitoring

• Gasses measured CH4, 

CO2, H2O & Acetone 

• from breath of cows during 

visit to feeding kiosks

• Multi-point sampling

• CH4 measurements saved 

in internal memory, 

capacity 1yr

Daily feed intake, production etc

traits can be recorded
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F10 CH4 measurement profile
• Direct CH4 measurements are highly variable

• It varies within animal, day and time

• CH4:CO2 is an alternative phenotype
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Validation of the F10 analyser

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference
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Review: Large-scale indirect measurements (proxies)

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

Combining proxies upto ~35%

increase in accuracy



➢ An intersection between climate change, machine learning and 

precision agriculture, and focuses on the application of advanced 

predictive modelling to tackling greenhouse gas emissions from 

livestock farming.

➢ Use of on-farm routinely recorded data coupled with state-of-the-art 

machine-learning algorithms has the potential to yield very accurate 

predictions of methane emissions.

➢ This provides a great potential for building a globally 

representative large scale CH4 emission database on the 

basis of which accurate regional and intercontinental 

inventories as well as concerted global greenhouse gas 

mitigation strategies could be developed. 
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Summary

➢ Comparison of hand-held and portable techniques

against the gold stanadard (respiration chamber)

➢ have shown mixed results

➢ Although several techniques have been tried & 

developed, the journey to find the most accurate

technique for large scale CH4 measurements, 

especially on an individual animal basis continues.

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference
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Mitigation of methane 

from smallholder 

livestock production 

systems

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

PART II



➢ Emission from smallholder production systems

➢ LS production efficiency and emission 

➢ Towards low carbon livestock - FAO

➢ ICI Ethiopia dairy genetics project (Finnish Gov’t & 

BMG financed) project

➢ Project components

➢ Expected effect on emission by 2035

➢ Other genetic tools to reduce emissions

➢ reduce wastage & genetics of feed efficiency 

OUTLINE
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Increase in production: function of LS numbers

➢ Indigenous animals

➢ Form the majority of production
animals

➢ Low producers

➢ Increase in prodcution is mostly by
increasing number of animals

➢ social status of a person or a 
family measured by the
number of animals he owns

➢ Such beliefs/practices have
unfavourable effects LS system
emissions

4 June 20228th International Greenhouse Gas & Animal Agriculture Conference

Increase in efficiency 1st step towards low
carbon livestock
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FAO 2019 : Practical

actions towards low-

carbon livestock

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

Action 1. Boosting efficiency of livestock 
production and resource use

Action 2. Intensifying recycling efforts 
and minimizing losses for a circular 
bioeconomy 

Action 3. Capitalizing on nature-based 
solutions to ramp up carbon offsets 

Action 4. Striving for healthy, sustainable 
diets & accounting for protein 
alternatives 

Action 5. Developing policy measures to 
drive change 
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ICI Ethiopia dairy project

Population ~110 mill

Cattle pop ~60 mill

Dairy cows ~10-12 mill

Milk prod/lact ~ 306 liter

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

1. Establish a dairy herd performance 

recording and advisory system

2. Build a modern computerized data base 

management facility at NAIC

3. Develop a locally adapted dairy cattle 

breeding strategies 

4. Strengthen the institutional and 

organizational capacity of NAIC
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1. Dairy herd performance 

recording & farmers 

advisory system
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2 National animal 

identification 

system

Compatible with ICAR Regulations
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3 National Dairy Cattle 

Database Centre

Computational facility



4 National genomic 

evaluation and training 

students
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Project partners

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference
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Summary

4 June 

20228th International Greenhouse Gas & Animal Agriculture Conference

➢ Sustainable intensification of production will be one 

sustainable means to reduce LS system emissions in 

DC

➢ There is a need for a lot of work to understand the 

diverse productions systems and develop suitable 

mitigation strategies 

➢ A global problem needs global solutions. 

Interdisciplinary approach is the best way forward.
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Thank you !


