Nitrous oxide and methane emissions associated with winter management and farm effluent application in grazed grassland systems in New Zealand
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In New Zealand, ‘stand-off pads’ (purpose built, drained loafing space to hold livestock for periods when it is not suitable to have them on pasture) are increasingly used in restricted cattle grazing systems. These stand-off pads are considered to avoid damage to pasture, to minimise soil compaction and to reduce emissions of greenhouse gas nitrous oxide (N2O) and nitrate leaching during wet periods of the year. However, emissions of N2O and methane (CH4) also occur from stand-off pads and from land applied farm effluent collected from stand-off pads. Reducing the emissions from these sources is crucial to the development of successful restricted grazing strategies to reducing their environmental impact. Here we summarise the results of N2O and CH4 emissions measured from a stand-off pad and also N2O emissions from effluent applied to two pastoral soils under contrasting soil moisture conditions.

Nitrous fluxes from the stand-off pad were very low initially, but increased subsequently. Overall 0.054 ((0.018) kg N2O-N was emitted from the 300 m2 stand-off pad during 3-month measurement period, which was only 0.01% of the excretal N deposited by the cows. Similar to N2O fluxes, CH4 emissions were very low initially but became very high after the cows ceased to use the pad. Overall, 3.0 ((0.5) kg CH4-C was emitted during the 3-month period. 

Application of effluent to grazed pastures increased N2O fluxes compared to the control. N2O emissions from effluent applications were most strongly influenced by soil water-filled pore-space (WFPS) and excretal-N inputs through grazing, and ranged from 0.01 to 4.93% of the effluent N. Nitrous oxide emissions were higher when pastures were grazed and soil WFPS was above field capacity, while emissions were lower when pastures were not grazed and soil WFPS was much below field capacity. 


Our results suggest the use of stand-off pads in New Zealand during winter when soil is wet and strategic application of farm dairy effluent during summer and autumn when soil is dry can significantly reduce N2O emission from grazed pastures. Delaying effluent-application after grazing events could further reduce N2O by reducing the levels of surplus mineral-N. Emissions of CH4 from effluent-application are needed for assessment of effects of using stand-off pads and restricted grazing on total emissions of greenhouse gas from “whole” systems.  

