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Abstract: In this study, a Meta-analysis was conducted to make clear the effects of biochar application on soil N,O emissions
and the main controlling factors in China. Based on observation data from published papers in the public domain, the effects of

* (863 ) (2013AA102904) (41301305)

o B E-mail: nercwsi@vip.sina.com

s E-mail: luoxq0903@163.com
:2017-04-07 :2017-05-23
* This study was supported by the National High Technology Research and Development Program of China (2013AA102904), the National
Natural Science Foundation of China (41301305).
** Corresponding author, E-mail: nercwsi@vip.sina.com
Received Apr. 7, 2017; accepted May 23, 2017

http://www.ecoagri.ac.cn



9 : N,O Meta 1255

biochar application on soil N,O emissions were quantitatively analyzed under different climatic conditions, soil properties,
field management practices and biochar properties. Then path analysis was used to determine the dominant factors influencing
soil N,O emissions. The results showed that biochar application significantly decreased soil N,O emissions (P < 0.05) under
annual mean precipitation more than 600 mm, and the reduction effect was strengthened with increasing annual mean precipi-
tation. Also when annual mean sunshine hours was greater than 1 000 h, the N,O emission-reduction effect of biochar applica-
tion decreased in trend following an initial increase with increasing annual mean sunshine hours. With increasing soil pH
above 6.5, soil N,O emission reduction first increased and then decreased under biochar application. Biochar application sig-
nificantly decreased soil N,O emissions in loam soils (P < 0.05), whereas the effects in sandy and clay soils were not signifi-
cant (P > 0.05). Moreover, the reduction in soil N,O emissions under film mulching was higher than that without film mulch-
ing. The effect of biochar on soil emission decreased with increasing nitrogen application rate, but increased with increasing
specific surface area of biochar. When C N ratio of biochar was 30-500, the effects of biochar application on soil N,O emis-
sions was significant at P < 0.05. When the amount of biochar was 20160 t-hm™, soil N,O emissions significantly decreased
with increasing biochar application rate. Furthermore, significant differences in N,O emissions were observed for different
regions under biochar application. For example, there was a significant reduction in N,O in South, East, Central and Northeast
regions of China (P < 0.05), except Northwest China (P > 0.05). Generally, N fertilizer input, biochar application amount,
annual mean temperature and annual mean precipitation were the dominant factors affecting the N,O emission-mitigation ef-
fects of biochar, which was controlled by the interactions among these factors. The study provided a reference base for the
promotion of biochar technology in farming in China and emission reduction of soil N,O.

Keywords: Biochar; Nitrous oxide; N,O emission-mitigation effect; Meteorological factor; Soil property; Field management
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N,O
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N.O (X1) (X2) (X3) PH(X4)
2 ’ (Xs) (Xe) (X7)
(Xs) C/N(Xo)
, (Xi0) N0 Q)
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2 N,O
Table 2  Path analysis results of factors influencing effects of biochar application on soil N,O emission
Indirect path coefficient
Direct path Total path
Factor coefficient Xi—l Xo—l X3—l Xy—l Xs—l Xe— | X7—l Xg—l Xo—1 Xio—1 coefficient
Xy 0.382 -0.167  0.232 0.352 0.137  -0.112 0.033  -0.108  —-0.273 —-0.159 0.317
Xz 0.419 0.025 -0.203 0.297 0.142 —-0.042 —-0.208 0.121 -0.153 —0.057 0.341
X3 0.374 0.390 0.265 0.237  -0.152 0.018 -0.152 -0.145 -0.334 —-0.247 0.254
X4 0.306 -0.154  -0.152  0.057 0235  -0.125 0.086 —-0.173  —0.006 0.132 0.206
Xs 0.279 0.082 0.176 -0.128 0.230 -0.165 0.097  -0.130 -0.127 —0.121 0.193
Xe 0.467 0.037 0.105 -0.189 0216  -0.113 0.096 -0.162 0.135 —0.064 0.528
X7 0.124 —0.068 -0.165 0.037 -0.112 —-0.032 0.019 0.207 -0.017 0.102 0.095
Xs 0.158 -0.071 0.039 -0.165 0.268 0.147 -0.104 —0.082 —-0.043 —0.045 0.102
Xo 0.323 -0.015 -0.122  -0.045 0.126 -0.106 0.037 0.058 0.044 —0.069 0.231
Xio 0.451 —-0.004 0.026 —-0.042 0.135 -0.072 —-0.101 0.029 0.020 -0.037 0.405
X] X2 X3 X4 Xs X6 X7 Xg X9 X[o pH
C/N 3 N,O X1, X2, X3, Xa, Xs, Xe, X7, Xg, X9 and Xjo represent annual mean

precipitation, annual mean temperature, annual sunshine hours, soil pH, soil texture, N fertilizer input, biochar manufacturing temperature, specific
surface area of biochar, C/N ratio of biochar and biochar application amount, respectively. | represents decrease rate of soil N,O emissions.
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