
Table S1. Effect of Fertilizer and Irrigation management on Greenhouse Soil NO3−N Concentration and N2O Emissions. The final dataset 
consisted of 427 sets of observations from 49 papers published from 2004 to 2021, including 35 papers that take both nitrogen fertilizer and 
irrigation management, and 14 papers that only take nitrogen fertilizer management. 
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20
04 

Nanji
ng, 

Jiangs
u 

118.
867 

32.0
17 

Cilantr
o 

CK 0 0 50 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 12.92 
52.2

4 
74.7

6 
1.13 [1] 

20
04 

Nanji
ng, 

Jiangs
u 

  Cilantr
o 

M1N1 
25
0 

125 50 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 12.92 
52.2

4 
103.
51 

1.40  

20
04 

Nanji
ng, 

Jiangs
u 

  Cilantr
o 

M2N1 
25
0 

83 50 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 12.92 
52.2

4 
111.
18 

1.36  



20
04 

Nanji
ng, 

Jiangs
u 

  Cilantr
o 

NPK 
25
0 

250 50 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 12.92 
52.2

4 
94.8

9 
1.35  

20
04 

Nanji
ng, 

Jiangs
u 

  Water 
spinach 

CK 0 0 230 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 24.98 
49.0

7 
85.3

0 
5.77  

20
04 

Nanji
ng, 

Jiangs
u 

  Water 
spinach 

M1N1 
50
0 

250 230 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 24.98 
49.0

7 
155.
27 

8.05  

20
04 

Nanji
ng, 

Jiangs
u 

  Water 
spinach 

M2N1 
50
0 

167 230 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 24.98 
49.0

7 
162.
94 

15.09  

20
04 

Nanji
ng, 

Jiangs
u 

  Water 
spinach 

NPK 
50
0 

500 230 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 24.98 
49.0

7 
234.
82 

15.38  

20
04 

Nanji
ng, 

Jiangs
u 

  
vegeta

ble 
shoots 

CK 0 0 100 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 21.72 
55.2

5 
79.5

5 
3.03  

20
04 

Nanji
ng, 

  vegeta
ble 

M1N1 
25
0 

125 100 1.20 
5.
1

8.29 
1.7
0 

144.00 21.72 
55.2

5 
103.
51 

4.51  



Jiangs
u 

shoots 0 

20
04 

Nanji
ng, 

Jiangs
u 

  
vegeta

ble 
shoots 

M2N1 
25
0 

83 100 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 21.72 
55.2

5 
147.
60 

4.73  

20
04 

Nanji
ng, 

Jiangs
u 

  
vegeta

ble 
shoots 

NPK 
25
0 

250 100 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 21.72 
55.2

5 
66.1

3 
6.06  

20
04 

Nanji
ng, 

Jiangs
u 

  Spinac
h 

CK 0 0 80 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 14.93 
53.9

0 
50.8

0 
1.56  

20
04 

Nanji
ng, 

Jiangs
u 

  Spinac
h 

M1N1 
25
0 

125 80 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 14.93 
53.9

0 
59.4

2 
3.01  

20
04 

Nanji
ng, 

Jiangs
u 

  Spinac
h 

M2N1 
25
0 

83 80 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 14.93 
53.9

0 
83.3

9 
2.57  

20
04 

Nanji
ng, 

Jiangs
u 

  Spinac
h 

NPK 
25
0 

250 80 1.20 
5.
1
0 

8.29 
1.7
0 

144.00 14.93 
53.9

0 
62.3

0 
3.61  



20
07 

Yixin
g, 

Jiangs
u 

119.
883 

31.2
33 

Cucum
ber 

N0 20 0 135 1.28 
5.
8
9 

14.4
4 

1.0
4 

144.00 20.45 
56.2

6 
12.8

4 
1.39 [2] 

20
07 

Yixin
g, 

Jiangs
u 

  Cucum
ber 

N1 
12
8 

108 135 1.28 
5.
8
9 

14.4
4 

1.0
4 

144.00 20.45 
56.2

6 
79.2

0 
1.90  

20
07 

Yixin
g, 

Jiangs
u 

  Cucum
ber 

N2 
18
2 

162 135 1.28 
5.
8
9 

14.4
4 

1.0
4 

144.00 20.45 
56.2

6 
135.
93 

2.34  

20
07 

Yixin
g, 

Jiangs
u 

  Cucum
ber 

N3 
23
6 

216 135 1.28 
5.
8
9 

14.4
4 

1.0
4 

144.00 20.45 
56.2

6 
244.
04 

2.82  

20
07 

Yixin
g, 

Jiangs
u 

  Cucum
ber 

N4 
29
0 

270 135 1.32 
5.
8
9 

14.4
4 

1.0
4 

144.00 20.45 
56.2

6 
293.
27 

3.00  

20
09 

Xinji, 
Hebei 

115.
228 

37.9
99 

Cucum
ber 

N0 0 0 519 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 24.06 
56.2

6 
21.0

0 
0.47 [3] 

20
09 

Xinji, 
Hebei 

  Cucum
ber 

N1 
60
0 

600 519 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 24.06 
56.2

6 
290.
50 

2.30  



20
09 

Xinji, 
Hebei 

  Cucum
ber 

N2 
90
0 

900 519 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 24.06 
56.2

6 
325.
50 

3.01  

20
09 

Xinji, 
Hebei 

  Cucum
ber 

N3 
12
00 

1200 519 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 24.06 
56.2

6 
357.
00 

5.01  

20
09 

Xinji, 
Hebei 

  Tomato N0 0 0 207 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 19.16 
56.2

6 
14.0

0 
0.51  

20
09 

Xinji, 
Hebei 

  Tomato N1 
45
0 

450 207 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 19.16 
56.2

6 
267.
75 

1.74  

20
09 

Xinji, 
Hebei 

  Tomato N2 
67
5 

675 207 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 19.16 
56.2

6 
309.
75 

2.90  

20
09 

Xinji, 
Hebei 

  Tomato N3 
90
0 

900 207 1.35 
7.
6
0 

8.93 
1.5
5 

63.50 19.16 
56.2

6 
334.
25 

4.91  

20
09 

Xinji, 
Hebei 

115.
500 

38.5
00 

Tomato W1N0 0 0 21 1.35 
7.
6
0 

8.93 
1.5
5 

144.00 18.97 
42.9

5 
17.6

0 
0.56 [4] 

20
09 

Xinji, 
Hebei 

  Tomato W1N675 
67
5 

675 21 1.35 
7.
6
0 

8.93 
1.5
5 

144.00 18.97 
43.3

0 
207.
40 

3.62  

20
09 

Xinji, 
Hebei 

  Tomato W1N900 
90
0 

900 21 1.35 
7.
6

8.93 
1.5
5 

144.00 18.97 
43.3

5 
237.
30 

5.30  



0 

20
09 

Xinji, 
Hebei 

  Tomato W2N0 0 0 15 1.35 
7.
6
0 

8.93 
1.5
5 

144.00 18.97 
42.2

0 
33.2

0 
0.51  

20
09 

Xinji, 
Hebei 

  Tomato W2N675 
67
5 

675 15 1.35 
7.
6
0 

8.93 
1.5
5 

144.00 18.97 
41.7

5 
385.
80 

2.90  

20
09 

Xinji, 
Hebei 

  Tomato W2N900 
90
0 

900 15 1.35 
7.
6
0 

8.93 
1.5
5 

144.00 18.97 
42.8

5 
451.
50 

4.91  

20
09 

Xiqin
g, 

Tianji
ng 

116.
984 

39.1
12 

Celery N0 0 0 333 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
49.6

0 
45.8

0 
0.31 [5] 

20
09 

Xiqin
g, 

Tianji
ng 

  Celery 
4/4CN+0/4

PN 
45
0 

450 333 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
49.8

0 
25.9

8 
1.10  

20
09 

Xiqin
g, 

Tianji
ng 

  Celery 
3/4CN+1/4

PN 
45
0 

338 333 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
49.6

0 
29.9

4 
1.14  

20
09 

Xiqin
g, 

Tianji
ng 

  Celery 
2/4CN+2/4

PN 
45
0 

225 333 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
49.6

0 
15.1

9 
1.25  



20
09 

Xiqin
g, 

Tianji
ng 

  Celery 
2/4CN+2/4

SN 
45
0 

225 333 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
48.0

0 
54.8

3 
0.71  

20
09 

Xiqin
g, 

Tianji
ng 

  Celery CF 
95
6 

450 417 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
54.8

0 
51.9

6 
3.11  

20
10 

Cangz
hou, 

Hebei 

116.
200 

38.3
00 

Cucum
ber 

W1N0 
36
0 

0 62 1.45 
7.
4
7 

14.4
3 

0.8
2 

106.75 20.45 
56.2

6 
6.41 0.57 [6] 

20
10 

Cangz
hou, 

Hebei 

  Cucum
ber 

W1N1 
12
32 

872 62 1.45 
7.
4
7 

14.4
3 

0.8
2 

106.75 20.45 
56.2

6 
398.
72 

7.51  

20
10 

Cangz
hou, 

Hebei 

  Cucum
ber 

W2N2+DC
D 

83
0 

470 41 1.45 
7.
4
7 

14.4
3 

0.8
2 

106.75 20.45 
56.2

6 
169.
23 

2.25  

20
10 

Cangz
hou, 

Hebei 

  Cucum
ber 

W2N3+DC
D 

92
4 

564 41 1.45 
7.
4
7 

14.4
3 

0.8
2 

106.75 20.45 
56.2

6 
210.
26 

2.75  

20
10 

Cangz
hou, 

Hebei 

  Cucum
ber 

W2N4+DC
D 

73
6 

376 41 1.45 
7.
4
7 

14.4
3 

0.8
2 

106.75 20.45 
56.2

6 
116.
67 

1.85  

20
10 

Xiqin
g, 

Tianji

  Tomato N0 0 0 389 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
51.8

0 
34.5

7 
0.55  



ng 

20
10 

Xiqin
g, 

Tianji
ng 

  Tomato 
4/4CN+0/4

PN 
45
0 

450 389 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
51.6

0 
48.4

0 
1.50  

20
10 

Xiqin
g, 

Tianji
ng 

  Tomato 
3/4CN+1/4

PN 
45
0 

338 389 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
51.6

0 
46.6

2 
2.32  

20
10 

Xiqin
g, 

Tianji
ng 

  Tomato 
2/4CN+2/4

PN 
45
0 

225 389 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
51.2

0 
43.9

4 
6.20  

20
10 

Xiqin
g, 

Tianji
ng 

  Tomato 
2/4CN+2/4

SN 
45
0 

225 389 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
50.0

0 
51.3

0 
1.60  

20
10 

Xiqin
g, 

Tianji
ng 

  Tomato CF 
90
0 

450 486 1.38 
7.
9
0 

14.4
4 

1.6
6 

191.70 20.45 
54.6

0 
63.5

7 
19.55  

20
10 

Cangz
hou, 

Hebei 

116.
127 

38.1
93 

Tomato 
Control+T

M1 
27
0 

0 454 1.38 
7.
7
7 

13.0
0 

1.0
5 

321.03 23.90 
56.2

6 
23.9

3 
2.67 [7] 

20
10 

Cangz
hou, 

  Tomato TN+TM1 
68
0 

410 454 1.38 
7.
7

13.0
0 

1.0
5 

321.03 23.90 
56.2

6 
164.
22 

7.65  



Hebei 7 

20
10 

Cangz
hou, 

Hebei 

  Tomato 
RN+DCD+

OM1 
48
0 

210 319 1.38 
7.
7
7 

13.0
0 

1.0
5 

321.03 23.90 
56.2

6 
123.
32 

3.46  

20
10 

Cangz
hou, 

Hebei 

  Tomato 
80%RN+D
CD+OM1 

43
8 

168 319 1.38 
7.
7
7 

13.0
0 

1.0
5 

321.03 23.90 
56.2

6 
78.6

2 
2.86  

20
10 

Cangz
hou, 

Hebei 

  Tomato 
120%RN+

DCD+OM1 
52
2 

252 319 1.38 
7.
7
7 

13.0
0 

1.0
5 

321.03 23.90 
56.2

6 
110.
04 

3.34  

20
10 

Yixin
g, 

Jiangs
u 

119.
883 

31.4
33 

tomato C 0 0  1.28 
5.
5
8 

14.4
4 

1.0
4 

144.00 23.15 
36.0

4 
26.1

0 
0.40 [8] 

20
10 

Yixin
g, 

Jiangs
u 

  tomato F1 
13
5 

90  1.28 
5.
5
8 

14.4
4 

1.0
4 

144.00 23.40 
37.1

9 
537.
06 

1.12  

20
10 

Yixin
g, 

Jiangs
u 

  tomato F2 
22
5 

150  1.28 
5.
5
8 

14.4
4 

1.0
4 

144.00 23.64 
38.7

4 
682.
28 

2.29  

20
11 

Shuny
i, 

Beijin
g 

116.
723 

40.1
55 

Tomato CK 0 0  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
8.10 2.45 [9] 



20
11 

Shuny
i, 

Beijin
g 

  Tomato OM 
30
0 

0  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
8.72 3.20  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N1 
30
0 

300  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
96.5

4 
2.54  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N2 
45
0 

450  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
79.1

0 
2.77  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N3 
60
0 

600  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
135.
78 

2.82  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N4 
60
0 

600  1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
168.
17 

5.55  

20
11 

Shuny
i, 

Beijin
g 

116.
723 

40.3
55 

Tomato CK 0 0 180 1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
6.69 2.47 [10] 

20
11 

Shuny
i, 

  Tomato OM 
13
4 

0 180 1.31 
7.
9

9.83 
1.3
1 

144.00 20.45 
56.2

6 
6.62 2.65  



Beijin
g 

2 

20
11 

Shuny
i, 

Beijin
g 

  Tomato N1 
43
4 

300 180 1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
48.7

0 
2.83  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N2 
58
4 

450 180 1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
64.9

4 
2.95  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N3 
73
4 

600 180 1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
90.5

8 
3.31  

20
11 

Shuny
i, 

Beijin
g 

  Tomato N4 
73
4 

600 180 1.31 
7.
9
2 

9.83 
1.3
1 

144.00 20.45 
56.2

6 
97.4

0 
5.30  

20
12 

Langf
ang, 

Hebei 

116.
083 

39.5
33 

Cucum
ber 

CK 0 0 76 1.33 
8.
1
2 

7.24 
1.0
3 

149.96 16.50 
56.2

6 
17.8

0 
0.12 [11] 

20
12 

Langf
ang, 

Hebei 

  Cucum
ber 

T 
98
9 

989 53 1.33 
8.
1
2 

7.24 
1.0
3 

149.96 16.50 
56.2

6 
86.3

9 
2.39  

20
12 

Langf
ang, 

  Cucum
ber 

RI 
70
9 

709 53 1.33 
8.
1

7.24 
1.0
3 

149.96 16.50 
56.2

6 
65.9

7 
0.39  



Hebei 2 

20
12 

Langf
ang, 

Hebei 

  Cucum
ber 

R1+DCD 
70
9 

709 53 1.33 
8.
1
2 

7.24 
1.0
3 

149.96 16.50 
56.2

6 
58.1

2 
0.23  

20
12 

Langf
ang, 

Hebei 

  Cucum
ber 

R2 
74
7 

747 53 1.33 
8.
1
2 

7.24 
1.0
3 

149.96 16.50 
56.2

6 
74.3

5 
0.50  

20
12 

Langf
ang, 

Hebei 

  Cucum
ber 

R2+DCD 
74
7 

747 53 1.33 
8.
1
2 

7.24 
1.0
3 

149.96 16.50 
56.2

6 
62.3

0 
0.18  

20
12 

Yong
qing, 
Hebei 

116.
450 

39.3
17 

Tomato 传统施肥 
14
1 

137  1.30 
7.
4
7 

12.6
7 

1.7
7 

144.00 20.45 
56.2

6 
425.
82 

0.63 [12] 

20
12 

Yong
qing, 
Hebei 

  Tomato DCD5% 
14
1 

137  1.30 
7.
4
7 

12.6
7 

1.7
7 

144.00 20.45 
56.2

6 
265.
58 

0.45  

20
12 

Yong
qing, 
Hebei 

  Tomato DCD10% 
14
1 

137  1.30 
7.
4
7 

12.6
7 

1.7
7 

144.00 20.45 
56.2

6 
255.
19 

0.33  

20
12 

Yong
qing, 
Hebei 

  Tomato DCD15% 
14
1 

137  1.30 
7.
4
7 

12.6
7 

1.7
7 

144.00 20.45 
56.2

6 
186.
94 

0.17  

20
12 

Yong
qing, 
Hebei 

  Tomato DCD20% 
14
1 

137  1.30 
7.
4
7 

12.6
7 

1.7
7 

144.00 20.45 
56.2

6 
158.
75 

0.16  

20 Yong   Tomato 优化施肥 10 96  1.30 7. 12.6 1.7 144.00 20.45 56.2 83.0 0.11  



12 qing, 
Hebei 

0 4
7 

7 7 6 9 

20
12 

Fangs
han, 

Beijin
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