
Appendix B Dataset of this meta-analysis 

 

Title: Patterns of crop-specific fertilizer-nitrogen losses and opportunities for sustainable mitigation: 

A quantitative overview of 15N-tracing studies 

 

Running title: Global patterns and mitigation potential of crop-specific fertilizer-N losses 

 

Authors: 

Cong Xua,b,ǂ, Hanshen Zhua,b,ǂ, Haokuang Liua,b, Cheng Jia,b, Jie Yuana, Guanlin Lib, Jidong Wanga,b*, 

Yongchun Zhanga,b* 

a National Agricultural Experimental Station for Agricultural Environment, Luhe, Institute of Agricultural 

Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China 

b School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang 212013, China 

 

ǂ These authors contributed equally to this work. 

*Corresponding Author: 

Jidong Wang, No. 50 Zhonglingjie Street, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, 

Jiangsu, China; jidongwang@jaas.ac.cn 

Yongchun Zhang, No. 50 Zhonglingjie Street, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, 

Jiangsu, China; yczhang66@sina.com  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Aulakh, 
M. S. 

2017 
Ludhiana
, India 

30.55  75.51  24.0  466  
loamy
sandy 

8.10  3.00  0.67  Wheat 120  
 

43.00  49.00  8.00  

Aulakh, 
M. S. 

2017 
Ludhiana
, India 

30.55  75.51  24.0  466  
loamy
sandy 

8.10  3.00  0.67  Wheat 150  
 

39.00  43.00  18.00  

Aulakh, 
M. S. 

2017 
Ludhiana
, India 

30.55  75.51  24.0  466  
loamy
sandy 

8.10  3.00  0.67  Wheat 120  
 

47.00  48.00  5.00  

Aulakh, 
M. S. 

2017 
Ludhiana
, India 

30.55  75.51  24.0  466  
loamy
sandy 

8.10  3.00  0.67  Wheat 150  
 

40.00  39.00  21.00  

Baker, 
J. L. 

1994 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  
 

35.20  23.10  41.70  

Baker, 
J. L. 

1994 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  
 

44.20  22.40  33.40  

Baker, 
J. L. 

1994 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  
 

37.90  23.60  38.50  

Baker, 
J. L. 

1994 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 75  
 

51.50  24.30  24.20  

Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 60  4030  24.40  25.30  50.30  

Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 120  4310  18.70  23.50  57.80  

Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 180  3780  16.10  20.90  63.00  
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Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 60  4470  22.60  36.70  40.70  

Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 120  4480  30.70  24.30  45.00  

Bandyo
padhya
y, K. K. 

2005 
New 
Delhi, 
Indian 

28.37  77.13  24.5  514  
sandyl
oam 

8.40  4.20  0.42  Rice 180  3780  23.20  21.20  55.60  

Cai, G. 
X. 

1998 
Henan, 
China 

35.10  114.40  13.9  615  
sandyl
oam 

8.80  
 

0.55  Wheat 75  
 

18.20  60.20  21.60  

Cai, G. 
X. 

1998 
Henan, 
China 

35.10  114.40  13.9  615  
sandyl
oam 

8.80  
 

0.55  Wheat 75  
 

19.70  50.80  29.50  

Cai, G. 
X. 

2002 
Henan, 
China 

35.10  114.40  13.9  615  
sandyl
oam 

8.60  
10.3

5  
0.63  Maize 200  

 
28.00  62.00  10.00  

Cai, G. 
X. 

2002 
Henan, 
China 

35.10  114.40  13.9  615  
sandyl
oam 

8.60  
10.3

5  
0.63  Maize 200  

 
24.20  8.80  67.00  

Cao, Y. 
S. 

2018 
Shanghai
, China 

31.41  121.49  15.8  1178  
siltylo
am 

7.60  
13.7

5  
1.40  Rice 225  8260  20.30  24.60  55.10  

Chen, 
H. H. 

2021 
Jilin, 
China 

43.31  124.34  6.9  614  
siltylo
am 

7.10  
11.3

0  
1.20  Maize 240  

 
48.05  34.83  33.14  

Chen, 
H. H. 

2021 
Jilin, 
China 

43.31  124.34  6.9  614  
siltylo
am 

7.10  
11.3

0  
1.20  Maize 240  

 
45.92  36.56  42.34  

Chen, 
H. H. 

2021 
Jilin, 
China 

43.31  124.34  6.9  614  
siltylo
am 

7.10  
11.3

0  
1.20  Maize 240  

 
52.04  32.98  14.93  
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Chen, 
H. H. 

2021 
Jilin, 
China 

43.31  124.34  6.9  614  
siltylo
am 

7.10  
11.3

0  
1.20  Maize 240  

 
50.48  32.55  23.18  

Chen, 
H. H. 

2021 
Jilin, 
China 

43.31  124.34  6.9  614  
siltylo
am 

7.10  
11.3

0  
1.20  Maize 240  

 
52.61  35.26  9.79  

Fan, M. 
S. 

2007 
Sichuan, 
China 

30.42  103.50  18.0  947  
sandyl
oam 

6.60  
12.8

2  
1.36  Wheat 120  5918  57.80  26.60  15.60  

Fan, M. 
S. 

2007 
Sichuan, 
China 

30.42  103.50  18.0  947  
sandyl
oam 

6.60  
12.8

2  
1.36  Wheat 180  5764  37.70  29.20  33.10  

Fan, M. 
S. 

2007 
Sichuan, 
China 

30.42  103.50  18.0  947  
sandyl
oam 

6.60  
12.8

2  
1.36  Rice 119  8560  16.20  10.70  73.10  

Fan, M. 
S. 

2007 
Sichuan, 
China 

30.42  103.50  18.0  947  
sandyl
oam 

6.60  
12.8

2  
1.36  Rice 146  6622  7.90  9.00  83.10  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1454
6  

40.05  15.90  20.60  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1492
2  

46.19  15.62  23.00  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1435
1  

47.00  19.16  20.30  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1159
0  

47.14  32.82  16.40  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1170
8  

51.24  28.91  5.80  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  

1143
8  

49.57  29.07  18.20  

Gabriel, 2011 Madrid, 40.25  -3.45  16.0  436  siltylo 8.16  31.8 3.18  Maize 210  1183 47.67  42.12  5.10  
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J. L. Spain am 0  1  
Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  9796  44.71  34.30  0.90  

Gabriel, 
J. L. 

2011 
Madrid, 
Spain 

40.25  -3.45  16.0  436  
siltylo
am 

8.16  
31.8

0  
3.18  Maize 210  8446  40.38  32.02  1.80  

Graged
a-Cabre
ra, O. 
A. 

2011 
Celaya, 
Mexico 

20.53  
-100.8

1  
19.0  610  

claylo
am 

6.70  
22.4

0  
2.24  Maize 240  

 
41.20  4.80  54.00  

Graged
a-Cabre
ra, O. 
A. 

2011 
Celaya, 
Mexico 

20.53  
-100.8

1  
19.0  610  

claylo
am 

6.70  
22.4

0  
2.24  Maize 240  

 
59.10  9.20  31.70  

Graged
a-Cabre
ra, O. 
A. 

2011 
Celaya, 
Mexico 

20.53  
-100.8

1  
19.0  610  

claylo
am 

6.70  
22.4

0  
2.24  Maize 240  

 
27.40  3.40  69.20  

Guo, R. 
Y. 

2018 
Beijing, 
China 

40.22  116.23  20.7  374  sandyloam 9.74  1.40  Maize 75  
 

13.33  22.58  64.09  

Guo, S. 2019 
Shanxi, 
China 

35.12  107.40  9.1  580  
siltylo
am 

8.40  7.80  1.02  Maize 260  
1420

0  
19.20  26.80  54.00  

Guo, S. 2019 
Shanxi, 
China 

35.12  107.40  9.1  580  
siltylo
am 

8.40  7.80  1.02  Maize 260  
1290

0  
32.80  42.70  24.50  

Helena, 
R.K. 

2009 
Buenos 
Aires, 

-58.29  -34.36  17.5  810  
siltycl
ayloa

6.00  9.10  
 

Maize 70  
 

43.00  9.00  48.00  
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Argentin
a 

m 

Helena, 
R.K. 

2009 

Buenos 
Aires, 
Argentin
a 

-58.29  -34.36  17.5  810  
siltycl
ayloa
m 

6.00  9.10  
 

Maize 140  
 

20.00  20.00  60.00  

Helena, 
R.K. 

2009 

Buenos 
Aires, 
Argentin
a 

-58.29  -34.36  17.5  810  
siltycl
ayloa
m 

6.00  9.10  
 

Maize 70  
 

40.00  9.00  51.00  

Helena, 
R.K. 

2009 

Buenos 
Aires, 
Argentin
a 

-58.29  -34.36  17.5  810  
siltycl
ayloa
m 

6.00  9.10  
 

Maize 140  
 

40.00  8.00  52.00  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.48  6.35  1.33  Wheat 240  4811  37.84  26.05  36.11  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.48  6.35  1.33  Wheat 240  6274  45.57  22.99  31.44  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.48  6.35  1.33  Wheat 240  5448  41.62  24.61  33.77  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.48  6.35  1.33  Wheat 240  6931  48.62  22.46  28.92  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.47  6.59  1.28  Wheat 240  5193  39.10  25.33  35.57  

Hu, C. 2019 Jiangsu, 32.04  118.76  15.0  1000  loam 7.47  6.59  1.28  Wheat 240  6719  46.28  21.92  31.80  
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X. China 
Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.47  6.59  1.28  Wheat 240  6105  42.88  23.53  33.59  

Hu, C. 
X. 

2019 
Jiangsu, 
China 

32.04  118.76  15.0  1000  loam 7.47  6.59  1.28  Wheat 240  7037  48.26  21.20  30.54  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Maize 150  4330  23.90  55.10  21.00  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Maize 50  3860  64.80  29.60  5.60  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Wheat 90  6810  44.80  31.00  24.20  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Wheat 60  7610  60.80  36.00  3.20  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Maize 150  8980  40.20  36.20  23.60  

Jayasun
dara, S. 

2007 
Ontario, 
Canada 

43.39  -80.85  3.5  532  
siltylo
am 

7.60  
26.9

0  
2.40  Maize 50  8400  57.50  40.70  1.80  

Ji, J. H. 2020 
Heilongji
ang, 
China 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1715
0  

53.14  12.07  34.79  

Ji, J. H. 2020 
Heilongji
ang, 
China 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1566
0  

61.77  18.31  19.92  

Ji, J. H. 2020 
Heilongji
ang, 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1735
0  

55.94  17.78  26.28  
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China 

Ji, J. H. 2020 
Heilongji
ang, 
China 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1547
0  

64.17  25.09  10.74  

Ji, J. H. 2020 
Heilongji
ang, 
China 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1423
0  

47.46  13.64  38.90  

Ji, J. H. 2020 
Heilongji
ang, 
China 

45.40  126.36  1.5  550  
claylo
am 

6.50  
33.1

0   
Maize 280  

1438
0  

26.37  42.20  31.43  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 135  7560  20.70  45.40  33.90  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 180  8840  23.70  39.20  37.10  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 225  9400  20.80  37.40  41.80  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 135  8730  26.90  47.40  25.70  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 180  9560  28.90  41.70  29.40  

Jiang, 
C. Q. 

2018 
Anhui, 
China 

30.69  117.57  16.9  1554  
siltylo
am 

5.70  9.86  0.76  Maize 225  9970  25.70  37.20  37.10  

Ju, X. 
T. 

2007 
Beijing, 
China 

39.57  119.30  20.7  374  
claylo
am 

7.90  
15.4

8  
1.43  Wheat 120  6153  53.90  17.30  28.80  

Ju, X. 2007 Beijing, 39.57  119.30  20.7  374  claylo 7.90  15.4 1.43  Wheat 360  5435  32.00  17.50  50.50  
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MAP 
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T. China am 8  
Ju, X. 
T. 

2007 
Beijing, 
China 

39.57  119.30  20.7  374  
claylo
am 

7.90  
15.4

8  
1.43  Maize 120  6021  55.90  23.00  21.10  

Ju, X. 
T. 

2007 
Beijing, 
China 

39.57  119.30  20.7  374  
claylo
am 

7.90  
15.4

8  
1.43  Maize 360  5461  29.60  19.10  51.30  

Ju, X. 
T. 

2018 
Beijing, 
China 

40.08  116.11  13.0  540  
siltyso
il    

Wheat 325  
 

31.00  45.70  22.20  

Ju, X. 
T. 

2018 
Beijing, 
China 

40.08  116.11  13.0  540  
siltyso
il    

Maize 263  
 

25.50  33.90  40.10  

Ju, X. 
T. 

2018 
Jiangsu, 
China 

31.65  120.75  15.5  1038  siltyclayloam 
  

Rice 300  
 

29.60  21.70  48.30  

Ju, X. 
T. 

2018 
Jiangsu, 
China 

31.65  120.75  15.5  1038  siltyclayloam 
  

Wheat 250  
 

18.40  28.50  49.00  

Karlen,
D. L. 

1996 
SC, 
America 

32.45  -79.05  7.3  511  
sandyl
oam 

5.60  3.90  0.39  Maize 168  
 

41.80  21.50  36.70  

Karlen,
D. L. 

1996 
SC, 
America 

32.45  -79.05  7.3  511  
sandyl
oam 

5.60  3.90  0.39  Wheat 168  
 

38.70  21.20  40.10  

Karlen,
D. L. 

1996 
SC, 
America 

32.45  -79.05  7.3  511  
sandyl
oam 

5.60  3.90  0.39  Maize 168  
 

38.50  14.50  47.00  

Karlen,
D. L. 

1996 
SC, 
America 

32.45  -79.05  7.3  511  
sandyl
oam 

5.60  3.90  0.39  Wheat 168  
 

29.90  19.60  50.50  

Kramer, 
A. W. 

2002 
CA, 
America 

37.30  119.20  15.2  563  
siltylo
am    

Maize 220  
 

40.10  15.00  44.90  

Kramer, 
A. W. 

2002 
CA, 
America 

37.30  119.20  15.2  563  
siltylo
am    

Maize 220  
 

29.30  26.60  44.10  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 90  8309  36.90  27.50  35.60  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 150  9211  35.20  24.30  40.50  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 210  9461  35.60  20.50  43.90  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 270  9291  45.20  7.50  47.30  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 90  7896  30.30  28.60  41.10  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 150  8250  32.10  24.50  43.40  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 210  8685  42.60  9.50  47.90  

Li, J. H. 2015 
Heilongji
ang, 
China 

45.34  131.01  4.2  525  
siltycl
ayloa
m 

6.02  
18.0

6  
1.81  Rice 270  8616  40.40  8.70  50.90  

Liang, 2015 Shanxi, 34.17  108.00  13.0  620  sandyl 8.01  7.50  0.90  Wheat 165  1300  19.80  70.10  10.10  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

B. China oam 
Liang, 
B. 

2015 
Shanxi, 
China 

34.17  108.00  13.0  620  
sandyl
oam 

7.82  9.20  1.10  Wheat 165  7500  58.40  36.30  5.30  

Liang, 
B. 

2015 
Shanxi, 
China 

34.17  108.00  13.0  620  
sandyl
oam 

7.72  
13.2

0  
1.40  Wheat 165  

1140
0  

64.70  26.30  9.00  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Wheat 270  7500  35.10  26.80  38.10  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Wheat 210  7200  49.30  23.80  26.90  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Wheat 210  7300  50.30  23.00  26.70  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Wheat 210  7100  47.80  22.80  29.40  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Maize 240  9600  33.30  21.70  45.00  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Maize 210  9500  30.50  24.50  45.00  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Maize 210  9900  14.10  11.90  74.00  

Liang, 
H. Y. 

2020 
Shanxi, 
China 

34.36  108.52  12.0  332  loam 8.60  
10.9

5  
1.54  Maize 210  9500  16.10  14.10  69.80  

Liu, X. 
W. 

2017 
Anhui, 
China 

31.03  114.47  15.4  1328  
claylo
am 

6.50  
10.0

9  
2.08  Rice 225  8700  11.96  15.02  73.02  

Liu, X. 
W. 

2017 
Anhui, 
China 

31.03  114.47  15.4  1328  
claylo
am 

6.50  
10.0

9  
2.08  Rice 225  8900  42.49  27.78  29.73  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Ma, Q. 
J. 

2018 
Gansu, 
China 

35.54  104.05  6.6  382  
siltylo
am 

8.00  
10.7

0  
0.93  Maize 138  2150  13.50  45.71  40.79  

Ma, Q. 
J. 

2018 
Gansu, 
China 

35.54  104.05  6.6  382  
siltylo
am 

8.00  
10.7

0  
0.93  Maize 138  7650  20.70  65.64  13.66  

Ma, Q. 
J. 

2018 
Gansu, 
China 

35.54  104.05  6.6  382  
siltylo
am 

8.00  
10.7

0  
0.93  Maize 207  2340  11.20  21.28  67.52  

Ma, Q. 
J. 

2018 
Gansu, 
China 

35.54  104.05  6.6  382  
siltylo
am 

8.00  
10.7

0  
0.93  Maize 207  8860  19.80  56.64  23.56  

Maddux
, L. D. 

1991 
MN, 
America 

49.23  -93.15  5.1  693  
siltylo
am    

Maize 180  9000  38.60  39.80  21.60  

Maddux
, L. D. 

1991 
MN, 
America 

49.23  -93.15  5.1  693  
siltylo
am    

Maize 180  
1000

0  
61.30  25.40  13.30  

Maddux
, L. D. 

1991 
MN, 
America 

49.23  -93.15  5.1  693  
siltylo
am    

Maize 180  
1100

0  
43.90  24.30  31.80  

Maddux
, L. D. 

1991 
MN, 
America 

49.23  -93.15  5.1  693  
siltylo
am    

Maize 180  
1400

0  
68.00  21.40  10.60  

Mapiki, 
A. 

1993 
Kasama, 
Zambia 

-10.14  31.12  19.9  1343  
sandyl
oam 

4.00  8.90  0.60  Maize 40  
 

35.00  35.00  24.30  

Mapiki, 
A. 

1993 
Kasama, 
Zambia 

-10.14  31.12  19.9  1343  
sandyl
oam 

4.00  8.90  0.60  Maize 80  
 

30.00  25.00  51.26  

Mapiki, 
A. 

1993 
Kasama, 
Zambia 

-10.14  31.12  19.9  1343  
sandyl
oam 

4.00  8.90  0.60  Maize 120  
 

30.00  20.00  52.66  

Miglior
ati, M. 
D. A. 

2014 
Brisbane, 
Australia 

-28.00  154.00  17.5  776  
claylo
am 

5.58  
14.5

0  
1.60  Wheat 160  

 
49.70  35.90  14.40  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Norman
d, B. 

1997 
Grenoble
, France 

40.12  -75.05  13.5  613  
sandyl
oam 

7.00  
25.7

0  
1.20  Maize 20  

 
66.00  18.10  15.90  

Norman
d, B. 

1997 
Grenoble
, France 

40.12  -75.05  13.5  613  
sandyl
oam 

7.00  
25.7

0  
1.20  Maize 100  

 
64.80  32.10  3.10  

Norman
d, B. 

1997 
Grenoble
, France 

40.12  -75.05  13.5  613  
sandyl
oam 

7.00  
25.7

0  
1.20  Maize 160  

 
64.60  25.60  9.80  

Qi, D, 
L. 

2020 
Gansu, 
China 

37.93  102.64  7.8  164  
claylo
am  

9.22  0.55  Maize 200  
1070

7  
28.13  44.46  27.41  

Qi, D, 
L. 

2020 
Gansu, 
China 

37.93  102.64  7.8  164  
claylo
am  

9.22  0.55  Maize 200  9151  26.56  47.66  25.78  

Qi, D, 
L. 

2020 
Gansu, 
China 

37.93  102.64  7.8  164  
claylo
am  

9.22  0.55  Maize 200  
1077

4  
29.01  44.67  26.32  

Qi, D, 
L. 

2020 
Gansu, 
China 

37.93  102.64  7.8  164  
claylo
am  

9.22  0.55  Maize 200  8228  23.78  41.85  34.37  

Qi, D, 
L. 

2020 
Gansu, 
China 

37.93  102.64  7.8  164  
claylo
am  

9.22  0.55  Maize 200  8119  22.93  42.19  34.88  

Reddy, 
G. B. 

1993 
NC, 
America 

35.80  -78.80  15.0  1279  
sandyl
oam 

6.00  8.10  0.31  Maize 200  
 

45.30  13.80  40.90  

Reddy, 
G. B. 

1993 
NC, 
America 

35.80  -78.80  15.0  1279  
sandyl
oam 

6.00  8.10  0.31  Maize 150  
 

48.80  30.60  20.60  

Reddy, 
G. B. 

1993 
NC, 
America 

35.80  -78.80  15.0  1279  
sandyl
oam 

6.00  8.10  0.31  Maize 100  
 

53.00  32.60  14.40  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Maize 210  5200  23.00  17.60  59.40  

Rees, 1996 Shanxi, 34.30  108.00  12.9  635  siltylo 7.70  7.00  0.85  Maize 210  5240  25.00  31.40  43.60  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

R.M. China am 
Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Maize 210  3640  27.00  21.30  51.70  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Maize 210  4800  14.00  21.90  64.10  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Maize 210  7730  11.00  45.10  43.90  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Maize 210  4890  22.00  6.40  71.60  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 75  3970  23.00  18.00  59.00  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 75  4230  24.30  32.10  43.60  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 75  4730  26.60  21.70  51.70  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 150  4660  14.00  21.30  64.70  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 150  4600  11.00  45.10  43.90  

Rees, 
R.M. 

1996 
Shanxi, 
China 

34.30  108.00  12.9  635  
siltylo
am 

7.70  7.00  0.85  Wheat 150  4380  32.00  6.40  61.60  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.50  
15.9

5  
1.60  Rice 150  7100  50.00  8.00  42.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.50  
15.9

5  
1.60  Rice 150  7700  55.00  3.00  42.00  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.50  
15.9

5  
1.60  Rice 150  7800  50.00  10.00  40.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.50  
15.9

5  
1.60  Rice 150  7300  48.00  13.00  39.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.50  
15.9

5  
1.60  Rice 150  8300  64.00  13.00  23.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.70  
14.5

0  
1.45  Rice 150  

1050
0  

43.00  12.00  45.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.70  
14.5

0  
1.45  Rice 150  8900  38.00  15.00  47.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.70  
14.5

0  
1.45  Rice 150  

1050
0  

44.00  17.00  39.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.70  
14.5

0  
1.45  Rice 150  9700  44.00  18.00  38.00  

Reis, A. 
F. D. 

2018 
Lagoa, 
Brazil 

-49.55  -10.46  26.7  1800  
siltylo
am 

5.70  
14.5

0  
1.45  Rice 150  

1060
0  

65.00  22.00  13.00  

Rimski-
Korsak
ov, H. 

2012 

Buenos 
Aires, 
Argentin
a 

-34.20  -58.30  17.7  1215  
siltylo
am 

5.90  
14.5

0   
Maize 70  

 
58.98  6.54  34.48  

Rimski-
Korsak
ov, H. 

2012 

Buenos 
Aires, 
Argentin
a 

-34.20  -58.30  17.7  1215  
siltylo
am 

5.90  
14.5

0   
Maize 140  

 
56.82  10.94  32.25  

Rimski- 2012 Buenos -34.20  -58.30  17.7  1215  siltylo 5.90  14.5
 

Maize 250  
 

47.02  10.88  42.09  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Korsak
ov, H. 

Aires, 
Argentin
a 

am 0  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

27.12  20.17  52.71  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

32.76  29.50  37.74  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

34.70  33.41  31.89  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

24.96  45.11  29.93  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

31.89  26.68  41.43  

Song, J. 
G. 

1999 
Shandon
g, China 

36.96  118.10  13.1  411  
sandyl
oam 

8.35  8.29  0.90  Wheat 291  
 

34.06  30.37  35.57  

Stevens, 
W. B. 

2005 
IL, 
America 

47.98  -98.46  11.0  996  siltyclayloam 
  

Maize 67  
 

35.00  29.00  36.00  

Stevens, 
W. B. 

2005 
IL, 
America 

47.98  -98.46  11.0  996  siltyclayloam 
  

Maize 134  
 

31.00  40.00  29.00  

Stevens, 
W. B. 

2005 
IL, 
America 

47.98  -98.46  11.0  996  siltyclayloam 
  

Maize 201  
 

37.00  28.00  35.00  

Stevens, 
W. B. 

2005 
IL, 
America 

47.98  -98.46  11.0  996  siltyclayloam 
  

Maize 268  
 

34.00  33.00  33.00  

Sui, C. 
L. 

2014 
Shandon
g, China 

36.19  117.14  15.1  697  
siltylo
am 

5.85  6.73  1.13  Maize 379  
1516

8  
28.30  34.53  37.17  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Sui, C. 
L. 

2014 
Shandon
g, China 

36.19  117.14  15.1  697  
siltylo
am 

5.85  6.73  1.13  Wheat 212  8976  7.28  56.65  36.07  

Timmo
ns, D. 
R. 

1990 
IA, 
America 

38.05  -81.05  12.5  779  loam 
   

Maize 224  7200  59.00  16.00  25.00  

Timmo
ns, D. 
R. 

1990 
IA, 
America 

38.05  -81.05  12.5  779  loam 
   

Maize 224  7200  65.00  17.00  18.00  

Timmo
ns, D. 
R. 

1990 
IA, 
America 

38.05  -81.05  12.5  779  loam 
   

Maize 224  5200  65.00  18.00  17.00  

Timmo
ns, D. 
R. 

1990 
IA, 
America 

38.05  -81.05  12.5  779  loam 
   

Maize 224  4000  57.00  16.00  27.00  

Timmo
ns, D. 
R. 

1992 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  7290  36.00  23.10  40.90  

Timmo
ns, D. 
R. 

1992 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 75  7290  57.60  24.30  18.10  

Timmo
ns, D. 
R. 

1992 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  7010  46.90  22.40  30.70  

Timmo
ns, D. 

1992 
IA, 
America 

38.05  -81.05  8.8  864  
siltylo
am    

Maize 200  7130  42.20  23.60  34.20  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

R. 

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
41.73  20.89  20.90  

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
23.63  51.73  12.30  

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
30.06  56.90  34.50  

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
39.94  12.26  5.10  

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
36.19  39.64  82.50  

Torbert, 
H.A. 

1992 
IL, 
America 

47.98  -98.46  11.0  996  
siltycl
ayloa
m 

6.70  
22.6

0  
2.50  Maize 168  

 
33.99  46.96  30.40  

Tran, T. 1998 
Quebec, 
Canada 

45.63  -72.56  4.5  822  
sandyl
oam 

6.70  
10.9

6  
0.85  Maize 180  

 
53.50  32.90  13.60  

Tran, T. 1998 
Quebec, 
Canada 

45.63  -72.56  4.5  822  
sandyc
layloa
m 

7.20  
11.2

5  
0.90  Maize 180  

 
48.60  41.40  10.00  

Tran, T. 1998 Quebec, 45.63  -72.56  4.5  822  siltylo 6.20  28.7 1.41  Maize 180  
 

46.60  43.60  9.80  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Canada am 7  

Tran, T. 1998 
Quebec, 
Canada 

45.63  -72.56  4.5  822  
siltylo
am 

5.80  
23.9

0  
1.48  Maize 180  

 
45.20  17.90  36.90  

Tran, T. 1998 
Quebec, 
Canada 

45.63  -72.56  4.5  822  loam 5.90  
26.8

0  
1.51  Maize 180  

 
43.40  47.20  9.40  

Tran, T. 1998 
Quebec, 
Canada 

45.63  -72.56  4.5  822  
sandyl
oam 

5.90  
12.4

7  
0.87  Maize 180  

 
53.00  20.70  26.30  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
24.50  22.60  52.90  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
27.50  27.30  45.20  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
35.30  28.30  36.40  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
25.70  24.30  50.00  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
48.00  26.70  25.30  

Wang, 
S. 

2015 
Jiangsu, 
China 

31.34  119.82  15.7  1177  
siltylo
am 

5.60  
15.4

0  
1.79  Rice 240  

 
37.90  25.20  36.90  

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1280

0  
27.20  52.80  20.00  

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1390

0  
36.50  51.90  11.60  

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1430

0  
36.60  50.40  13.00  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1350

0  
28.60  47.10  24.30  

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1430

0  
38.60  50.60  10.80  

Wang, 
S. 

2016 
Shanxi, 
China 

35.28  107.88  10.4  570  
claylo
am 

8.30  8.10  1.00  Maize 225  
1480

0  
41.50  46.20  12.30  

Wang, 
S. J. 

2019 
Shanxi, 
China 

35.28  107.88  10.4  570  
siltycl
ayloa
m 

8.30  8.10  1.00  Maize 225  
 

57.32  20.73  21.95  

Wang, 
S. J. 

2019 
Shanxi, 
China 

35.28  107.88  10.4  570  
siltycl
ayloa
m 

8.30  8.10  1.00  Maize 225  
 

60.80  21.08  18.12  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Wheat 300  6366  24.30  46.30  29.40  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Wheat 210  6265  32.60  47.20  20.20  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Wheat 210  6429  41.10  49.40  9.50  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Maize 240  8471  28.70  32.70  38.60  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Maize 168  8369  42.10  34.00  23.90  

Wang, 
X. B. 

2009 
Hebei, 
China 

37.56  115.59  12.6  393  
siltylo
am 

8.00  6.79  0.68  Maize 168  8556  46.00  37.40  16.60  

Wang, 2016 Hebei, 37.50  115.10  13.4  481  claylo 8.60  11.7 0.81  Wheat 300  6370  24.35  44.27  31.38  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

X. B. China am 0  
Wang, 
X. B. 

2016 
Hebei, 
China 

37.50  115.10  13.4  481  
claylo
am 

8.60  
11.7

0  
0.81  Wheat 210  6270  32.59  42.44  24.97  

Wang, 
X. B. 

2016 
Hebei, 
China 

37.50  115.10  13.4  481  
claylo
am 

8.60  
11.7

0  
0.81  Wheat 210  6430  41.07  39.88  19.05  

Wang, 
X. B. 

2016 
Hebei, 
China 

37.50  115.10  13.4  481  
claylo
am 

8.60  
11.7

0  
0.81  Maize 240  8470  28.74  35.15  36.11  

Wang, 
X. B. 

2016 
Hebei, 
China 

37.50  115.10  13.4  481  
claylo
am 

8.60  
11.7

0  
0.81  Maize 168  8370  42.00  32.82  25.18  

Wang, 
X. B. 

2016 
Hebei, 
China 

37.50  115.10  13.4  481  
claylo
am 

8.60  
11.7

0  
0.81  Maize 168  8560  45.97  31.42  22.61  

Xu, C. 2020 
Shandon
g, China 

36.96  118.10  12.5  543  
claylo
am 

7.68  
10.0

9  
1.00  Maize 250  

 
33.21  21.07  45.72  

Xu, C. 2020 
Shandon
g, China 

36.96  118.10  12.5  543  
claylo
am 

7.68  
10.0

9  
1.00  Maize 250  

 
28.51  31.82  39.67  

Xu, M. 
J. 

2014 
Hebei, 
China 

36.34  114.50  13.4  494  
siltylo
am 

7.72  
16.3

0  
0.70  Wheat 300  4559  18.19  69.33  12.48  

Xu, M. 
J. 

2014 
Hebei, 
China 

36.34  114.50  13.4  494  
siltylo
am 

7.72  
16.3

0  
0.70  Wheat 139  6165  34.80  39.17  26.03  

Xu, M. 
J. 

2015 
Hebei, 
China 

36.34  114.50  13.4  494  
siltylo
am 

7.72  
16.3

0  
0.70  Maize 250  8641  20.82  56.18  23.00  

Xu, M. 
J. 

2015 
Hebei, 
China 

36.34  114.50  13.4  494  
siltylo
am 

7.72  
16.3

0  
0.70  Maize 185  9685  32.56  46.46  20.98  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 100  7922  35.10  26.20  38.70  



First 
author 

Year of 
publishment Region Lati Longi 

MAT 
(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
season 

15N 
applicati
on rate 
(kg N 
ha-1 

season-1) 

Crop 
yield 
(kg 
ha-1) 

Crop 
uptake 
of 
fertilizer
-N (%) 

Soil 
retention 
of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 150  8781  33.60  23.10  43.30  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 200  8854  33.90  19.50  46.60  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 250  9022  33.50  16.70  49.80  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 100  7531  28.90  27.20  43.90  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 150  7854  30.50  23.30  46.20  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 200  8195  31.00  18.60  50.40  

Yan, J. 2009 
Jiangsu, 
China 

30.65  120.75  17.0  1154  loam 5.80  
18.1

6  
1.91  Rice 250  8265  29.00  17.80  53.20  

Yi, Y. 2018 
Jiangsu, 
China 

34.28  117.18  15.2  800  loam 
 

10.3
8  

0.81  Wheat 225  
 

55.80  33.60  10.60  

Yi, Y. 2018 
Jiangsu, 
China 

34.28  117.18  15.2  800  loam 
 

10.3
8  

0.81  Wheat 225  
 

59.40  36.10  4.50  

Yi, Y. 2018 
Jiangsu, 
China 

34.28  117.18  15.2  800  loam 
 

10.3
8  

0.81  Wheat 225  
 

41.50  27.90  30.60  

Yi, Y. 2018 
Jiangsu, 
China 

34.28  117.18  15.2  800  loam 
 

10.3
8  

0.81  Wheat 225  
 

34.80  43.30  21.90  

Yi, Y. 2018 
Jiangsu, 
China 

34.28  117.18  15.2  800  loam 
 

10.3
8  

0.81  Wheat 225  
 

27.70  43.30  29.00  

Zhang, 2021 Beijing, 40.08  116.11  13.0  540  claylo 8.10  6.80  0.84  Maize 160  5734  62.60  25.09  12.31  
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author 

Year of 
publishment Region Lati Longi 
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(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 

SOC 
(g 
kg-1) 

TN 
(g 
kg-1) 

Cropping 
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on rate 
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ha-1 
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Crop 
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of 
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Soil 
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of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

C. China am 
Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

8.10  7.30  0.87  Maize 160  5596  64.61  25.96  9.43  

Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

8.00  6.90  0.83  Maize 160  3761  40.68  50.77  8.56  

Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

7.90  8.20  1.12  Maize 160  4220  41.83  49.61  8.56  

Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

7.90  7.40  0.88  Maize 160  3853  43.27  45.29  11.44  

Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

7.70  8.40  1.07  Maize 160  4037  37.79  54.52  7.69  

Zhang, 
C. 

2021 
Beijing, 
China 

40.08  116.11  13.0  540  
claylo
am 

7.70  
10.9

0  
1.28  Maize 160  5459  48.75  39.52  11.73  

Zhang, 
L. 

2010 
Jilin, 
China 

43.30  124.48  5.6  595  
claylo
am 

6.20  
14.9

0  
1.35  Maize 180  

 
36.60  35.10  28.30  

Zhang, 
L. 

2010 
Jilin, 
China 

43.30  124.48  5.6  595  
claylo
am 

6.20  
14.9

0  
1.35  Maize 126  

 
37.40  39.00  23.60  

Zhang, 
Y. 

2018 
Shandon
g, China 

36.93  116.64  13.1  582  loam 8.20  5.97  0.79  Maize 120  
 

31.15  36.52  32.33  

Zhang, 
Y. 

2018 
Shandon
g, China 

36.93  116.64  13.1  582  loam 8.20  5.97  0.79  Maize 240  
 

28.86  50.42  20.72  

Zhao, 
W. 

2014 
Shanxi, 
China 

34.27  108.08  12.0  332  loam 
 

7.50  0.86  Wheat 165  1306  7.64  69.67  22.70  

Zhao, 
W. 

2014 
Shanxi, 
China 

34.27  108.08  12.0  332  loam 
 

9.20  1.04  Wheat 165  7470  1.61  35.86  62.53  
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Year of 
publishment Region Lati Longi 
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(°C) 

MAP 
(mm) 

Soil 
texture 

Soil 
pH 
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(g 
kg-1) 

TN 
(g 
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Cropping 
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uptake 
of 
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-N (%) 
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of 
fertilizer-
N 
(%) 

Loss of 
fertilizer-
N (%) 

Zhao, 
W. 

2014 
Shanxi, 
China 

34.27  108.08  12.0  332  loam 
 

13.2
0  

1.40  Wheat 165  
1144

0  
1.73  25.71  72.56  

Zuo, H. 
J. 

2012 
Henan, 
China 

35.95  114.16  13.8  627  
claylo
am  

10.8
2  

1.08  Wheat 240  
 

22.08  29.63  48.30  

Zuo, H. 
J. 

2012 
Henan, 
China 

35.95  114.16  12.4  488  
siltylo
am  

12.0
3  

1.21  Wheat 200  
 

22.35  50.05  27.60  

Zuo, H. 
J. 

2012 
Henan, 
China 

35.95  114.16  11.9  555  loam 
 

4.14  0.76  Wheat 180  
 

40.70  48.00  11.30  
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