
Appendix 
Table1 Studies used in this meta-analysis, a Y (yes) indicate if methane (CH4) or nitrous oxide (N2O) emission/uptake were reported in the study. 

Experiment site 
N application 
rate kg N ha-1 

Cropping 
system 

Climate zone 
Application 

times 
CH4 

uptake
CH4 

emission
N2O 

emission
Reference 

Nanjing, Jiangsu 100, 180 Wheat-rice Subtropics 3   Y Chen et al. 2008 
 200, 300 Wheat-rice Subtropics 3   Y  
 200 Wheat-maize Subtropics 3   Y  

Hangzhou, Zhengjiang 150, 300 Wheat-rice Subtropics    Y Chen et al. 2011 
Wuxue, Hubei 210 Rice-rice Subtropics 4  Y Y Dai et al. 2009 

Fengqiu, Henan 150, 250 Wheat-maize Warm temperate 1, 3   Y Ding et al. 2007 
Qizhou, Shanxi 217, 300 Wheat-maize Warm temperate 2 Y  Y Guo et al. 2012 
Quzhou, Hebei 180, 200 Wheat-maize Warm temperate 2 Y  Y Hu et al. 2013 

Nanjingmoling, Jiangsu 180, 200 Rice-rice Subtropics 3   Y Huang et al. 2011
 250 Wheat-rice Subtropics 3   Y  

Qiyang, Hunan 90, 209 Wheat-maize Subtropics 1   Y Huang et al. 2010
Jurong, Jiangsu 240 Wheat-rice Subtropics 3   Y Ji et al. 2011 
Jurong, Jiangsu 100, 200, 270 Wheat-rice Subtropics 2   Y Ji et al. 2012 

Wangcheng, Hunan 150, 180 Rice-rice Subtropics 2  Y  Ji et al. 2011 

Lishui, Jiangsu 76.4, 158, 230 Wheat-rice Subtropics 3  Y Y 
Jiao et al. 2005; 
Jiao et al. 2008 

Lianshui, Jiangsu 76.4, 158, 230 Wheat-rice Subtropics 3  Y Y  
Jiangsu Academy of 
Agricultural Sciences 

76.4, 158, 230 Wheat-rice Subtropics 3  Y Y  

South China University of 
Agriculture 

180 Rice-rice Subtropics 3  Y Y Li et al.2005 

Xiangyin, Hunan 127.5, 150 Rice-rice Subtropics 3  Y Y Li et al. 2013 



Experiment site 
N application 
rate kg N ha-1 

Cropping 
system 

Climate zone 
Application 

times 
CH4 

uptake
CH4 

emission
N2O 

emission
Reference 

Haidian, Beijing 255, 260 Wheat-maize Warm temperate 2 Y  Y Li 2014 
Hubei Academy of 

Agricultural Sciences 
157.5, 225 Wheat-rice Subtropics 2, 3   Y Liang et al. 2010 

 147, 210 Wheat-rice Subtropics 2, 3   Y  
Yangling, Shanxi 180 Single maize Warm temperate 1   Y Liang et al. 2007 
Fuzhou, Fujian 103.5 Rice-rice Warm temperate 2  Y  Lin et al. 2014 

Yongji, Shanxi 
62, 124, 198, 

299 
Wheat-maize Warm temperate 3 Y  Y Liu et al. 2012 

Taoyuan, Hunan 81, 102 Rice-rice Subtropics 2, 3  Y Y Liu et al. 2008 
Suzhou, Jiangsu 256 Rice-rice Subtropics 2  Y Y Liu et al. 2011 

Guanghan, Sichuan 240 Wheat-rice Subtropics   Y Y Liu 2013 
Jinxian, Jiangxi 180 Rice-rice Subtropics   Y Y  
Wuwei, Gansu 250, 300 Single maize Temperate 2   Y Lv 2011 

Zhejiang Academy of 
Agricultural Sciences 

145 Wheat-rice Subtropics 3  Y  Lv et al. 2004 

Agricultural university of 
Hebei 

75, 150, 225, 
300 

Wheat-maize Warm temperate 2   Y Ma et al., 2012 

 
60, 120, 180, 

240 
Wheat-maize Warm temperate 2   Y  

Yixing, Jiangsu 200, 270 Wheat-rice Subtropics 3  Y Y Ma et al. 2011 
Fengqiu, Henan 150 Wheat-maize Warm temperate 1, 2   Y Meng et al. 2008 

Haerbin, Heilongjiang 225, 225 Single maize Temperate 2 Y  Y Ni et al. 2012 
Wangdu, Hebei 165, 176 Wheat-maize Warm temperate 2 Y  Y Pei et al. 2012 

Yucheng, Shandong 240, 293 Wheat-maize Warm temperate 2 Y   Qi et al. 2002 



Experiment site 
N application 
rate kg N ha-1 

Cropping 
system 

Climate zone 
Application 

times 
CH4 

uptake
CH4 

emission
N2O 

emission
Reference 

Hailun, Heilongjiang 112.5 Single maize Temperate 2   Y Qiao et al. 2000 
Wangcheng, Hunan 150, 180 Rice-rice Subtropics 2  Y Y Qin et al. 2006 
Changwu, Shanxi 120 Single wheat Warm temperate 1   Y Shi 2011 

Changsha, Hunan 
52.5, 105, 150, 

180 
Rice-rice Subtropics 2  Y Y Shi et al. 2011a 

 
67.5, 135, 165, 

210 
Rice-rice Subtropics 2  Y Y  

Changsha, Hunan 165, 180 Rice-rice Subtropics 2   Y Shi et al. 2012b 
Huantai, Shandong 118, 300 Wheat-maize Warm temperate 2 Y  Y Shi et al. 2013 

 100, 300 Wheat-maize Warm temperate 2 Y  Y  
Liuyang, Hunan 120, 150, 180 Rice-rice Subtropics 2, 3, 4  Y Y Shi 2012 

 135, 165, 195 Rice-rice Subtropics 2, 3,4  Y Y  
Sipingzhuang, Hebei 180, 300 Wheat-maize Warm temperate 2 Y  Y Shi et al. 2012 

Sanjiang, Heilongjiang 150, 250 Single maize Temperate 2 Y  Y Song et al. 2009 
Luancheng, Heibei 100, 200, 300 Wheat-maize Warm temperate 1 Y  Y Wang et al. 2011 
Hengshui, Hebei 168, 210, 300 Wheat-maize Warm temperate 1, 2   Y Wang 2009 

Changshu, Jiangsu 
100, 150, 200, 

250, 300 
Wheat-rice Subtropics 3   Y Wang et al. 2009 

Changshu, Jiangsu 180 Wheat-rice Subtropics 1  Y Y Wang et al. 2013 
Sanjing plain, 
Heilongjiang 

150, 250 Single rice Temperate 2  Y Y Wang et al. 2008 

Shenyang, Liaoning 150 Single rice Temperate 3  Y Y Wang et al. 2006 
Wuxi, Jiangsu 150, 250 Wheat-rice Subtropics 2, 3  Y Y Xie et al.2010 

Yanting, Sichuan 150, 250 Rice-rice Subtropics 2, 3  Y  Xie et al.2010 



Experiment site 
N application 
rate kg N ha-1 

Cropping 
system 

Climate zone 
Application 

times 
CH4 

uptake
CH4 

emission
N2O 

emission
Reference 

 150, 250 Wheat-rice Subtropics 2, 3  Y   
Shenyang, Liaoning 150, 250 Single rice Temperate 2, 3  Y  Xie et al. 2010 
Chengduwenjiang, 

Sichuan 
150 Wheat-rice Subtropics 2   Y Xing et al. 2007 

Yangling, Shanxi 187.5 Single wheat Warm temperate 3   Y Xu et al. 2009 
Xishuangbanna, Yunnan 150, 300 Single rice Subtropics 3  Y Y Yang et al. 2008 

Jinzhou, Liaoning 210, 265 Maize Temperate 2   Y Yang et al., 2014 
Jiangdu, Jiangsu 150, 250 Wheat-rice Subtropics 2, 3  Y Y Yao et al. 2012 
Yanting, Sichuan 150 Wheat-maize Subtropics 1   Y Zeng et al. 2011 

Yucheng, Shandong 100, 200, 300 Wheat-maize Warm temperate 3 Y   Zhang et al. 2006
Yinchuan, Ningxia 240, 300 Single rice Warm temperate 3   Y Zhang et al. 2011
Yanting, Sichuan 90, 226 Wheat-rice Subtropics 2  Y  Zhang et al.2005 

Zhangqiu, Shandong 121, 158, 220 Wheat-maize Warm temperate 2 Y  Y Zhang 2012 
Shanghai 180 Wheat-rice Subtropics 3  Y Y Zhao et al. 2014 

Nanning, Guangxi 225 Rice-rice Subtropics 3  Y  Zheng et al. 2012
Wuxi, Jiangsu 150, 250 Wheat-rice Subtropics 2, 3   Y Zheng et al. 2004

Jinzhong, Shanxi 180 Wheat-maize Warm temperate 2   Y Zhou et al. 2011 
Jiangsu Academy of 
Agricultural Sciences 

75, 150, 300 Wheat-rice Subtropics 2   Y Zou et al., 2005 

 100, 200, 300 Wheat-rice Subtropics 2   Y  
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