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Nitrous oxide emissions from vineyards

Nitrous oxide (N2O) is a potent greenhouse gas with approximately 300 times the 

global warming potential of carbon dioxide (CO2). Agricultural N2O emissions occur 

primarily a result of the addition of synthetic nitrogen (N) fertilisers and animal 

manure to soil.

N2O mitigation options in vineyards

• Midrow rye grass versus Wallaby grass

• Incorporation of undervine compost

This project was supported through funding from the Australian Government

Method

Nitrous oxide emissions were measured from gas samples extracted 

from static chambers in the vineyard. Samples were collected every 

two weeks during the growing season and monthly during the winter 

for a period of two years. Samples were collected more frequently 

during the compost experiment and after rain events. 

McLaren Vale, South Australia

• N2O emissions were significantly lower from the Wallaby grass midrow 

cover crop compared to rye grass

• There was no significant relationship between N2O emissions and soil 

moisture or soil temperature

• Soil nitrate nitrogen concentration was lower under the Wallaby grass 

compared to rye grass.

Average background N2O emissions (not associated with rainfall 

or fertiliser events) (gN2O-N/ha/day) from a McLaren Vale 

vineyard during spring and summer 2012-13 and 2013-14. Error 

bars represent standard error of the mean (n=31).

Margaret River, Western Australia

• N2O emissions from soil-covered compost were significantly higher than 

from ‘uncovered’ compost laid on the soil surface

• N2O increased significantly after rainfall events

• Two independent or interacting factors may have contributed to these 

results:

• activation of nitrifying and denitrifying bacteria

• pockets of anaerobic soil and increased activity of denitrifying 

bacteria.

Average N2O emissions (gN2O-N/ha/day) from undervine compost treatments at a Margaret River vineyard in 

2014.
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AHA Viticulture, Jeff Milne, Ken Bray, Treasury Wine Estates and the Yalumba Wine Company are gratefully acknowledged for providing vineyard sites for this project. Tadro Abbott and Samantha Connew are credited with many 

hours of gas and soil sampling in the course of this project.

0

2

4

6

8

g
N

2
O

-N
/H

a
/d

a
y

Rye Grass Undervine Wallaby Grass

Wallaby grass

Rye grass

Undervine compost

Benchmarking N2O emissions from vineyards

• N2O emissions from Australian vineyards were quantified for the first time 

• N2O emissions from vineyards are very low relative to other agricultural systems 

Analyses:

CH4

CO2

N2O

To minimise N2O losses from compost:

• Minimise soil disturbance

• Avoid soil water-logging. 

• Rye grass and wallaby grass may differ in their ability to extract 

and use soil nitrogen

• Wallaby grass may have the potential to mitigate N2O losses 

from vineyards

• Wallaby grass required less mowing than rye grass which 

further reduced GHG emissions (fewer tractor passes per 

season).

g N2O-N / (ha · day)

Hunter Valley

Midrow 0.43

Undervine 0.18

Murray Valley

Midrow 0.41

Undervine 0.38


