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Objectives

* to develop and refine prototype intra-ruminal gas-sensing devices
that are accurate and have low labour requirements

e to test their ability to provide a robust method for measuring gas
concentrations (i.e. CH,, CO, and H,) from individual grazing
ruminants

* to integrate the gas-sensing devices with telemetry capability




Major components

Methane and carbon dioxide Hydrogen

End cap

Membrane
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Methane & carbon dioxide sensing device
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Hydrogen sensing device
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Complete system

Database server

View gas concentrations on
computer or tablet

Gateway
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Gas sensing device in rumen of livestock
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Device testing

e Performance of the prototype IR gas-sensing devices was tested in
cattle and sheep fed once a day as a proof-of-concept

e Concentrations of expired gases from respiration chambers and gas
cap samples were compared with those obtained by the IR gas-
sensing device
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Methane and carbon dioxide
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Carbon dioxide:methane ratio
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Hydrogen measurements
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Hydrogen measurements
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Conclusions

* The prototype IR gas-sensing devices developed measures CH,,
CO, and H, concentrations in the rumen for several weeks

* The devices could be used to study fermentation gas events in
relation to techniques that reduce CH, production or the basic
mechanisms that underpin high and low CH, phenotypes

 Measurement of a marker gas would be needed to estimate gas
production




Conclusions

* The accuracy of the sensors declines over this period due to the
harsh rumen environment

e Size/timing of meals difficult to control

 Differences to chamber measurements
e e.g. Hydrogen always present in the rumen yet often undetectable with chambers

e Location of device in the rumen
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Future research

* Build sensors that can withstand the conditions in the rumen
* Develop ways of protecting currently available commercial sensors

e Use of the device to measure expired gases of animals
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Positive proof of global warming.
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