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Diurnal variations of N,O gases emission in loessial soil under biochar application
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Abstract: Biochar is a carbon-rich solid product by heating of biomass in an oxygen-limited environment. Biochar
application is supposed to have the potential for greenhouse gas mitigation. The aim of this study was to determine the ef-
fects of biochar on nitrous oxide (N,0O) emissions. The treatments consisted of six different biochar levels, including TT
(0 t-hm~?), BT1 (10 t-hm~*), BT2 (20 t-hm~?), BT3 (30 t-hm~?), BT4 (40 t-hm~?), and BT5 (50 t-hm~?),
with a randomized complete block design with three replications. Soil moisture and temperature were measured as well as
N,O. The results showed that the N,O fluxes had significant difference in diurnal variations among biochar treatments.
The loessial soil is a source of N,O emission, and similarly the the loessial soil of the other biochar treatments. The N,O
flux emission of soil without biochar input was significantly higher than other treatments. With the increase in the applica-
tion rate, the accumulate flux emission of N,O showed a “U” type change pattern, and the rate of 30 thm =2 showed the
better depression effect on N,O gas emission. The total daily emission fluxes of N,O in each treatment were the highest in
the daytime. The combination of water and heat caused by the biochar might be the main cause of the different of the
whole day N,O gas emission. Temperature is the main influence factor of N,O gas emission under the condition of rela-
tively stable environment. The soil temperature in 10 cm depth increased with increasing the application rate of biochar.
The optimal observation duration of the N,O gas is 8 a.m. t0o 9 a.m.

Keywords: loessial soil; biochar; N,O emission
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Fig.1 Diurnal variation of soil N,O fluxes in different biochar application rate in loessial soil of field (a) and pot experiment (b)
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Fig.2 Histogram of N,O accumulate flux in different rates of biochar in loessial soil of field (a) and pot experiment (b) in whole day
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Table 1  Means of N,O flux of different biochar

application in loessial soil
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Table 2 Correlation analysis between N,O fluxes and land surface temperature, soil temperature of 10 ¢cm depth
HFRE Land surface temperature 10cm Hi R Soil temperature of 10 cm depth
N0 Treﬁjims ATy EBS Y /@ ATy IR R
Correlation equation Coefficient of correlation Correlation equation Coefficient of correlation
TT y=0.0174x - 0.0825 0.780" y=0.0481x - 0.6469 0.972" "
BT1 y=0.0082x +0.0515 0.342 ¥ =0.0005x +0.1984 0.012
FH 1) BT2 ¥ =0.0062x + 0.056 0.393 y=0.0114x - 0.0347 0.515
Field BT3 y=5E-05x+0.1334 0.002 ¥ =0.0076x — 0.0104 0.223
BT4 ¥ =0.0058x +0.0289 0.269 ¥ =0.0107x - 0.0689 0.331
BTS ¥ =0.0065x +0.039%4 0.189 ¥ =0.0007x +0.1493 0.012
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Pot BT3 ¥ =0.0598x —1.2623 0.898" y=0.0692x — 1.3834 0.857"
BT4 y=0.0269x — 0.4318 0.581 y=0.0332x - 0.5449 0.557
BTS y=0.0455x — 0.8584 0.657 y=0.0499x — 0.8999 0.598

T * F7RAE 0.05 /K (B BB FEARG; » * F7RAE 0.01 /KGRI _E B FAR

Note: * correlation is significant at the 0.05 level (2-tailed). * * correlation is significant at the 0.01 level (2-tailed) .
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Fig.3  Diurnal variation of correction coefficient of N,O fluxes of field (a) and pot experiment (b)
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