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Sources of variation in methane

* Methodology (Chambers, SF, Sniffers, Proxies)
 Animals

— Feed Intake, diet composition, digestibility

— Physiological state (lactating, growing, pregnant)

— Level of production (milk yield)

— Diurnal variation

— Individual variation in efficiency

— Rumen microbial population



Variability among cattle in chambers
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Indi\_/idual Cow Methane
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Online monitoring agrees with
chamber-measured daily emissions
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Garnsworthy et al. (2012) J. Dairy Sci. 95 :3166—-3180



Survey 215 cows; 5 months;
66 734 milkings; 14,533 daily means

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

- Significant:
- I Live weight
|m l I l Milk yield

09 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.6 Par|ty.
Methane emissionrate (mg/min) Lactation week

Mean 372 g CH,/d Range 304 to 440 g CH,/d  Sire of cow
Garnsworthy et al. (2012) J. Dairy Sci. 95 :3181-3189
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Week of lactation
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Diurnal Variation — milking times

W
o

N
u
1

=
ol
1

Methane emission rate (g/min)
N
(@)

=
o

3 6 9 12 15 18 21
Hour of day

o



Diurnal variation — sniffers in chambers
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Variation in methane on commercial dairy farms
.| e 2,000 cows, 21 farms
6 * Variation between and

within farms

Due to diet, milk yield
and individual cow

CH, concentration (mg/l)

Milk yield response
varies with farm
(feeding system)

A B C D E F G H J K L M N o] P Q R ] T U
Farm

Bell et al. (2014) Animal, 8:9, pp 1540-1546



MERM (mg/min)

Variation with milk yield
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Variation with milk yield
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Bell et al. (2014) Animal, 8:9, pp 1540-1546



RuminOmics (EU-FP7 project)

Measuring CH, and rumen
sampling 1,000 cows

Feed intake
Digestibility ' I
Linking the cow genome .

to the rumen microbiome
and feed efficiency




1000-cow study

UK 400
Italy 400

— Holsteins
— Maize + Grass silage/ hay diets

Sweden 100

Finland 100
— Red & White
— Grass silage diets
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Histogram of CH4 g/d
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Density

Histogram of Milk

Normal
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Density

Histogram of Feed Efficiency
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Histogram of Digestibility
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Is methane related to intake on farms?

Methane emissions (g/d)
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Are low methane emitters more efficient?
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Conclusions

CH, emissions vary widely between cows
Emissions vary more on-farm than in chambers

Cows eating equal amounts of the same diet can have different

emissions (and vice versa)
CH, is not necessarily related to efficiency

Variation could be due to genetics, physiology, behaviour ...

... Selection for low emitters needs caution ...

... More research needed ©



