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Environmental issue of dairy cows

» Livestock: 25% of total anthropogenic CH4 sources
» CHa4 production: loss of dietary energy between 6 to 12%

Heat Trapping Greenhouse Gases
Produced by Cattle and Automobiles

Average amount of
carbon dioxide
produced by omne
car each year

H R

504 lbs. 11,592 lbs.
methane carbon dioxide

Average amount of
methane produced
by two cows sach year

=

Each year, 2 cows produce as much heat trapping
greenhouse gas as 1 car driven 10,000 miles.

MW FarmsandFood.com

Methane emissions estimates

Emissions in T
missions in 1g peryear fossil fuels and biomass

burning (incl. biofuels) - 131

wetlands - 217

8

Total

i ruminants, rice, landfills and

other natural sources Talyear waste - 200
(geological. lakes, wildfires, v

termites. etc.} - 123

hydrates and permafrost - 100

Created by Sam Carana for Arctic-news.blogspot.com based on estimates by Sam Carana and on data by IPCC ARS WG



Measurement methods on pasture

SF6 method GreenFeed
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- Individual daily production - Individual short-term measurements

What about the CH4 dynamics?
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Measurement methods on pasture

* Measurement of CH, and CO, fluxes
using eddy covariance (Picarro G2311-f)
* Measurement of micro-meteorological
variables

Eddy covariance:

—>Herd CH4 daily production
—->GPS
—>Behaviors

Each cow was equipped with a GPS (position)
and accelerometer (behaviour) device



Questions

v' What is the link between emission dynamics and feeding behavior?

Rumination Grazing or eating Rest
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Methane measurement

2 infra-red gas analysers (CH4 and CO2 concentrations)
Ratio CH4:CO2

measurements in barn or on pasture

continuous measurements
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Inertial measurement unit of an
iPhone to detect behaviors

“Development of an open-source algorithm based on inertial measurement units
(IMU) of smartphones to detect cattle grazing and ruminating behaviors”
ALH Andriamandroso, F. Lebeau, Y. Beckers, E. Froidmont, |. Dufrasne, B. Heinesch,
P. Dumortier, G. Blanchy, Y. Blaise, J. Bindelle
Submitted to Computers and Electronics in Agriculture.
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Inertial measurement unit of an
iPhone to detect behaviors
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Experiment in barn

4 cows

2 diets: haylage v.s. concentrate diet
isoenergy and iso-nitrogen diets

2 modalities: full diet v.s. 70% DMI
Latin square

_ Haylage Concentrate
MS (Kg) 6.34 2.05
MS(Kg) 0 1.80
MS(Kg) 0 0.90



Results

Measurement

Ratio CH4:CO2
(Meanzsd)
Eructations /min
(Meanzsd)

Haylage
100%
2822

0.058+0.019
d

0.462+0.221
d

Haylage
70%

2997

0.056+0.020
b

0.391+0.191
b

Concentrate
100%

2998

0.036+0.018
C

0.260+0.187
C

Concentrate
70%

2826

0.035+0.017
d

0.228+0.170
d



acetate : propionate

Evolution of the acetate and propriotane ratio in two
fistulated cows eating the haylage or the concentrate diet
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CH4 dynamics
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Preliminary results on pasture

v’ 6 cows
v' diets: grass 15 cm high
v 24 hours measurement

Meal Rumination Rest
693 441 2684
Ratio CH4:CO2
0.051+0.039 0.053+0.047 0.054+0.038

Meanztsd
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Conclusion

Device

e All-terrain device
e Continuous measurement system
* No lab analysis



Conclusion

Knowledge enhancement

In barn: More CH4 after the meal and during rumination
On pasture: dynamics of the CH4 excreted linked to the
post-feeding and less to the animal behavior

e Effect of the day/night?

e Effect of supplemented diet?

For eddy-covariance: geo-localize the animal and the
meal period



Acknowlegment

Project AgriGES financed by Gembloux Agro Bio-
Tech, University of Liege Ulg, Belgium
FNRS

contact

vblaise@ulg.ac.be

Blaise Yannick , Research Assistant, Gembloux Agro-Bio Tech (GxABT) Precision
Livestock and Nutrition, Passage des Déportés, 2, 5030 Gembloux - Belgium



mailto:yblaise@ulg.ac.be

	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Questions�
	Diapositiva numero 7
	Methane measurement
	Inertial measurement unit of an iPhone to detect behaviors
	Inertial measurement unit of an iPhone to detect behaviors
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Conclusion
	Conclusion
	Diapositiva numero 21

