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Nitrous oxide emissions from Vietnamese agricultural soil with high ammonium input under
aerobic conditions
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Increasing use of nitrogen (N) fertilizer and compost to maximize crop yields in farming systems resulted
in increasing N loss through nitrous oxide (N2O) emissions. Nitrous oxide emissions in agricultural soil via
nitrification and denitrification were reported to be dependent on N input and temperature. Agriculture
production in tropical countries may be associated with high N.O and CO, because farmers often use high
N input for their crops to achieve economic benefits. Effects of high N application rates on N>O emissions
have not been studied well. The present studies were designed to:

1) determine interactive effects of different NH,* application rates (0, 400, 800 and 1200 mg N kg*) and
temperature on N,O emissions;

2) determine effects of different compost types, commercial compost and chicken compost, on N.O and CO>
emissions at high temperature; and

3) evaluate mitigation effects of coffee waste biochar, normal biochar and functional biochar, on N,O and
CO; emissions at different temperatures.

We found that: 1) cumulative N>O emissions achieved the highest at NH,* application rates of 800 mg N
kgt but decreased from 800 to 1200 mg N kg and their emissions increased in the order of 35°C, 20°C,
30°C and 25°C. Autotrophic nitrification was the only process producing N2O at 35°C while other processes
e.g., nitrifier denitrification and coupled nitrification-denitrification occurred at the other temperatures; 2)
greater N,O and CO; emissions were seen in chicken compost with less NH.* and higher available carbon.
More N.O and CO, emissions occurred at higher chicken compost application rates. The temperature
dependency of these two gases was not clear; 3) mitigation effects of N,O and CO- emissions with biochar
amendment were observed at the highest temperature. The addition of functional biochar produced less CO,
emissions but more N»O emissions more compared to that of normal biochar. In conclusion, cumulative N,O
emissions were significantly affected by NH4* application rates and temperature, and their interactions. The
highest N.O emissions was found at 800 mg N kg and 25°C while the lowest emissions occurred at 35°C.
The lowest application rate of chicken compost and amendment of coffee waste biochar can be good options
in terms of soil improvement and environmental benefits, especially at the highest temperature.
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