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Aim: to compare methods and look for
correlations, harmonisation and equivalence

• Status – planning stage

• Ongoing work

– inventory

– individual group activity

• Next steps – plan actions and meetings

• Actions will develop from inventory

Challenges in Measuring Methane
Emissions in Dairy Cows

Phil Garnsworthy

Respiration Chambers
Gold Standard reference method
Behaviour not natural
Controlled feed intake
Expensive, so low replication

Variability - chambers

Reading University
report for DairyCo

Grainger et al. (2007)

Diurnal Variation

SF6
Animals eat naturally
Indoors or out
Frequent handling
Variable SF6 release rate
One measurement per day
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Grainger et al. (2007)

Online methane measurements

Methane monitoring

Individual Cow Methane

Individual cows vary in:
Frequency of burping
Methane concentration in each burp
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Cow 273 Means
Peak 1601 ppm
Interval 50 s

Cow 441 Means
Peak 4203 ppm
Interval 57 s

Online monitoring agrees with
chamber-measured daily emissions

Survey 215 cows; 5 months;
66,734 milkings; 14,533 daily means
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Methane emission rate (g/min)

Between-cow
variation
≈4 times
within-cow
variation on
same diet

Mean 372 g CH4/d Range 304 to 440 g CH4/d

Significant:
Live weight
Milk yield
Parity
Lactation week
Sire of cow
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Diurnal Variation – milking times
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Diurnal variation – in chambers
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SynthesisSynthesis

• 2,000 cows, 21 farms

• Variation between and
within farms

• Due to diet, milk yield
and individual cow

• Opportunities to select
low emitters and diets

Variation in methane on commercial dairy farms

y = 0.9762x + 0.1578
R² = 0.7777
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Low Methane Diet MERm (g/min)

Repeatability within cows

High and low methane diets

Indoors (TMR) and grazing

Comparison with predictions

Lin’s concordance:
IPCC, -0.14 (95% CI -0.37 to 0.09; r -0.18; bias 0.81; P>0.05)
FiM, 0.68 (95% CI 0.53 to 0.79; r 0.81; bias 0.84; P<0.05)
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Other monitoring methods

• Methane to CO2 ratio during milking

• GreenFeed

• Hoods over feed bins

• Laser gun detection
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• Next steps – plan actions and meetings

– Granada & ???

• Actions will develop from inventory

• We need to know who has data comparing
two methods on the same animals

• This can be used to link methods

A B

C


