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Effect of nitrification inhibitor and aeration regulation on soil N,O emission
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Abstract: Laboratory incubation experiments were carried out to investigate effects of soil moisture and temperature on
nitrification rate and N,O emission, and effects of nitrification inhibitor (N-Serve) incorporated with sand on N,0 emis-
sion. The rate of nitrification was increased with the rising of soil temperature, with the highest rate at 30 °C ; soil mois-
ture didn’t affect the rate of nitrification significantly. N,O emission is increased with the rising of soil temperature and
moisture. The highest N,O emission occurred at soil moisture being 28.5% and soil temperature being 20°C or 30 C..
At 30 °C, N,O production was quite low under moisture stress (14.2% ) with a cumulative N,O emission being 126.4
mg/kg, which was primarily from nitrification; cumulative N,O emission was decreased by 65.0% when 80mg/kg N-
Serve was added. Cumulative N,O emission increased rapidly with the cumulative emission being 764 .4 mg/kg when soil
moisture increased to 28.5% under which denitrification occured; however, it was decreased by 82.9% and 62.1%,
respectively when mixing sand at a ratio of 1:1 or adding N-Serve. We could conclude that applying N -Serve could
inhibit nitrification at low soil moisture, while at the high soil moisture, applying sand or combine applying sand with N
- serve could inhibit N,O emission efficiently.
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Table 1 Effect of temperature and soil moisture on nitrification

Kag&E 54k BN 3 JE Nitrification rate N,O HEBGE B Rate of N,O emission

Soil moisture [NO; —-N mg/(kg-d) ] [N,O0-N pg/(kg-d)]
(%) 10 C 20 <€ 30°C I 44 Mean 10 <€ 20 C 30 C -3 Mean
9.5 0.30 1.17 1.58 1.02 a 3.9 8.9 10.8 7.9 a
19.0 0.31 1.49 2.36 1.39 a 4.2 6.9 11.5 7.5a
28.5 0.38 1.41 2.36 1.38 a 9.2 71.3 65.5 48.7 b

-1 Mean 0.33 a 1.36 b 2.10 ¢ 1.26 58a 29.0b 29.2 b 21.4

H(Note): FHEENARFREBRERE 5% BE/KY¥, T, Different letters following mean indicate significant at 5% level, same as follows.
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Fig.1 Effect of soil moisture on N,O emission during incubation period
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Table 2 NH{ -N .NOj; -N concentration of different treatments incubated for 15 days

KoagE(%) AR Ammonium(mg/kg) A A Nitrate(mg/kg)

Soil moisture CK > F Sand N-Serve CK BF Sand N-Serve
14.2 75.0+1.8 77.6£3.5 95.1+2.1 34.2+3.7 31.7+3.0 2.3+0.4
23.6 78.1+7.0 77.0+4.3 98.5+4.9 34.7+5.7 36.0+4.2 1.3+0.1
28.5 77.9+7.4 79.6+£6.8 96.8+4.2 38.6x2.1 38.4+8.4 —

-3 Mean 77.0 a 78.1 a 96.8 b 35.8 a 35.4 a 1.2b

H(Note): “—” TARKMH Means not detected, T B Same as follows.
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Table 3 Effect of different treatments on total N,O emission during incubation period
KEEE(%) N,0 HE & N,0 emission(N,0-N pg/kg)

Soil moisture CK #F Sand + CK(%) N-Serve + CK( %)
14.2 126.4+17.4 144.6 £ 19.3 14.4 44.3x 0.8 -65.0
23.6 137.6+ 1.6 115.3+ 5.1 -16.2 96.3 +11.0 -30.0
28.5 760.4 +48.9 129.8 + 10.2 ~-82.9 288.0+19.9 -62.1
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Fig.2 Effect of N-Serve and sand on N,O emission during incubation period
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