Reducing nitrous oxide emissions from grazed pasture systems and options for including these in national inventories.
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The atmospheric concentration of N2O continues to rise at 0.26% per year. On a global basis the N2O budget is dominated by agricultural sources. Reductions in agricultural emissions are urgently required. Predominant N2O sources in grazed pastures include grazing animal excreta and fertiliser nitrogen. Nitrous oxide is produced in the soil via microbial processes such as nitrification (the conversion of ammonium (NH4+) to nitrate (NO3-)) and denitrification (the reduction of NO3- to dinitrogen). The nitrification process is conducted by soil micro organisms such as Nitrosomonas sp. and Nitrobacter sp., which derive their energy from the oxidation of NH4+ to NO3-. The resulting NO3- pool is also susceptible to leaching from the soil during periods of drainage. Treating the soil with a nitrification inhibitor to reduce the nitrification rate therefore has the potential to reduce both the direct emissions of N2O and indirect emissions of N2O associated with NO3- leaching.

This paper will describe the currently available mitigation options for reducing N2O from intensively grazed pasture systems. These include stand-off pads, manipulation of diet (reducing N intake), and nitrification inhibitors. Emphasis will be placed on current nitrification inhibitor practice in New Zealand and the science performed to date to verify reduced emission factors. An example will also be provided demonstrating how the nitrification inhibitor mitigation strategy can be incorporated into the existing Intergovernmental Panel on Climate Change’s inventory guidelines and the activity data required to perform this.
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