
Title Increasing Legume and Soil Moisture Content Increases N2O Emissions from Soil Following 

Fertiliser N Application

Authors(s) Bracken, Conor, Lanigan, Gary, Richards, Karl, Müller, Christoph, Tracy, Saoirse, Grant, Jim, 

Murphy, Paul

Publication date 2018-12-05

Publication information Bracken, Conor, Gary Lanigan, Karl Richards, Christoph Müller, Saoirse Tracy, Jim Grant, and 

Paul Murphy. “Increasing Legume and Soil Moisture Content Increases N2O Emissions from Soil 

Following Fertiliser N Application,” 2018.

Conference details Soils for Society, University College Dublin, Ireland, 5 December 2018

Item record/more 

information

http://hdl.handle.net/10197/12425

Downloaded 2024-03-28T04:02:09Z

The UCD community has made this article openly available. Please share how this access

benefits you. Your story matters! (@ucd_oa)

© Some rights reserved. For more information

https://twitter.com/intent/tweet?via=ucd_oa&text=Increasing+Legume+and+Soil+Moisture+C...&url=http%3A%2F%2Fhdl.handle.net%2F10197%2F12425


Increasing Legume and Soil Moisture Content Increases N2O 
Emissions from Soil Following Fertiliser N Application

Conor Brackena,b,c, Gary Laniganc, Karl Richardsc, Christoph Müllerb,d, Saoirse Tracya,b, James Grante, Paul 
Murphya,b

aUCD School of Agriculture and Food Science; bUCD Earth Institute; cTeagasc, Environmental Research Center, Johnstown Castle; 
dDepartment of Plant Ecology, Justus-Liebig University; eTeagasc, Food Research Center, Ashtown

Introduction
• N2O - potent greenhouse gas
• Linked to - N inputs, soil moisture and land management practices1

• Sources of N2O emitted from soil - nitrification or denitrification.2-3
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Materials and Methods

Discussion and Conclusion
• Legume-rich swards had greater N2O emissions.

(However, uniform fertilizer N).
• N2O emissions higher under wetter soil

conditions.

• Important to adjust N fertiliser rates for swards
containing N-fixing legumes.

• Time applications to avoid overly wet soil
conditions.

Figure 1: Conceptual drawing of restricted simplex-centroid design4, field plots at UCD Lyons Research
Farm, and sampling of gas from static chambers to determine N2O fluxes.
Results
• N2O emissions greater from wet soil conditions (Fig. 2).
• Significant interaction of grass with soil moisture (p<0.05).
• Increasing legume proportions significantly increase emissions (p<0.01, Fig. 3).

Figure 2: Temporal N2O fluxes Figure 3: Legume effect on N2O

Fertiliser Application	- 11/07/17
Rate	=	40	kg	N	ha-1

Heavy	Rainfall	– 15.1	mm


