Temporal Variations in Greenhouse Gas Emissions from Dairy Cow Manure
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Introduction

Experiment Design and Setup
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Fresh dairy cow manure samples (left) were collected from the Caine Dairy Teaching and Research
Center (Wellsville, Utah). The milking cows were mature Holsteins fed a standard total mixed
ration (TMR) diet with an approximate crude protein content of 17%. The chamber was
programmed to be closed for three minutes (one observation), with three observations
performed in one hour. The Fourier Transform Infrared Spectrometers (FTIR) gas analyzer
measures 15 different gases at low concentrations including CO,, CO, CH,, NH,, N,O, NO,, water
vapor, and volatile organic compounds (VOCs).

The implementation of air quality regulations for animal
feeding operations (AFOs) increases the need for accurate
determination of gas emission rates. However, there are no
standardized methods for collection, measurement, and
qguantification of gas emissions from AFOs due to the
difficulty of the measurement. Temporal variations
complicate the determination of gas emissions from AFOs.
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processes in manure and variations of gas transport
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and time after excretion; (2) to investigate and determine
the degree of temporal variability affected by these factors.

Moisture Content Sensor (EC-5,
Decagon Devices, Pullman, Wash.)
was installed to monitor changes
In manure moisture content
during the investigation.

FTIR Gas Analyzer (Gasmet DX-
4030, Gasmet Technologies Oy,
Helsinki, Finland)
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