Influence of nitrification and urease inhibitors on gaseous (ammonia and nitrous oxide) and leaching (ammonium and nitrate) losses in a pasture soil
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In intensively grazed New Zealand pasture systems, nitrogen (N) derived from fertiliser and N recycled through uneven deposition of animal excreta (urine and dung) and farm effluent application is far in excess of immediate plant requirements and hence is susceptible to losses through ammonia (NH3) and nitrous oxide (N2O) emissions and nitrate (NO3-) leaching. Various approaches have been attempted to mitigate the economic and environmental impacts of N losses. One such approach is the use of Urease (UIs) and Nitrification (NIs) inhibitors. Here we report the results of a series of glasshouse experiments and a field-plot study on the impact of NI (Dicyandiamide, DCD) and UI (Agrotain; N-(n-butyl) thiophosphoric triamide), when applied alone or in combination to cattle urine and urea fertiliser on the simultaneous loss of N through NH3 and N2O emissions. 
Our results show that NI (DCD) effectively reduced N2O emission (33 to 80%) and NO3- leaching (60 to 65%) from applied urine. However, it increased NH4+-N concentrations in the soil, causing a 2–3.5 fold increase in potential NH4+-N leaching, and elevated NH3 emissions from surface applied urea. UI was effective in reducing NH3 volatilisation (22 to 48%) from both urine and urea. A combined application of UI and NI was more effective in controlling N gaseous losses following the application of urea or urine than using them individually. There was no significant difference in pasture dry matter production with and without UI or NI when applied individually.
