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Supplementary material

Effects of nitrogen and biochar amendment on soil methane concentration

profiles and diffusion in a rice-wheat annual rotation system
Xin Xu, Zhen Wu, Yubing Dong, Zigiang Zhou, Zhenggin Xiong
Figure legends

Fig. S1. Dynamics of soil water-filled pore space (WFPS) of the two wheat seasons
during 2013-2015. The error bars show the standard deviations (n=3).
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12 Fig. S2. Daily mean air and soil temperature (€) and precipitation (mm) during the
13 rice-wheat rotation in 2013-2015 in MoLing Town, Nanjing, Jiangsu Province, China.
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Fig. S3. Schematic design of the soil gas collection device
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Table S1 Soil CH4 concentration profiles (uL L) among different N fertilizer and biochar treatments that were averaged over the rice and
wheat seasons

Year Crop Depth of CH, concentrations (uL L™)
season soil (cm)
NOBO NOB1 N1BO N1B1 N1B2 Factors F-value  P-value
7 5.31#1.76  7.2240.57 27.8313.74 25.8446.05 17.92+1.26
Rice 15 5.56+1.27 7.4440.71 20.29+1.82 16.3543.82 14.39+1.20 Treatment 41.595 0.000
season 30 5.71+1.58 6.4340.50 13.61+1.01 10.10#3.52 10.35#1.81 Depth 46.91 0.000
50 3.9340.91 6.50+1.28 12.39+.10 11.07#1.51 10.6640.31 Treatment*Depth  9.151 0.000
2013-2014
7 1.4940.09 1.6240.22 2.1040.38 1.874.38 1.8840.75
Wheat 15 2.23140.91 2.03#.57 2.0140.68 1.97#.07 2.05+1.56 Treatment 1.207 0.367
season 30 2.19+1.04 2.35+1.03 2.85#.25 1.73#.19 3.0542.22 Depth 3.808 0.020
50 2.724+1.39 292455 3.13#.32 1.39#).51 2.2340.84 Treatment*Depth 1.54 0.165
7 5.08+1.48 6.46+1.15 39.5349.56 28.9247.23 19.87+2.41
Rice 15 4.1540.10 4.77+1.67 24.9244.20 19.2343.34 12.6043.66 Treatment 20.552 0.000
season 30 4.6940.67 447485 21.6342.88 14.3047.04 15.83#1.99 Depth 16.598 0.000
50 5.4940.96 55740.58 13.444.77 12.1544.96 10.9445.68 Treatment*Depth  3.852 0.001
2014-2015
7 1.47490.03 1.6840.17 1.4540.27 1434019 1.7140.41
Wheat 15 1.3640.46 1514).22 1514.25 1.3940.36 1.5140.19 Treatment 1.491 0.277
season 30 1.4640.15 1.7340.16 1.4440.18 1.3840.15 1.5040.22 Depth 15 0.235
50 1.6040.12 1.8840.44 1.8140.17 1.3640.13 1.3940.30 Treatment*Depth 1.088 0.404

B0, B1 and B2 represent biochar applied at the rates of 0, 20 and 40 t ha *, respectively; NO and N1 represent N fertilizer applied at the rates of 0 and 250 kg N ha * crop %, respectively.

Data are Means ==SD.



22 Table S2 The CH, emissions and diffusive effluxes (ug C m 2h™*) among different N fertilizer and biochar treatments averaged over the rice and

23 wheat seasons

Crop CH, fluxes/mg C m2h™
Year Ax/cm
season NOBO NOB1 N1BO N1B1 N1B2 Factors F -value P-value
Surface 1059.3436.4 1056.6431.2 2325.4469.7 1859.5470.5 1424.2427.1
Rice 7-0 32.4+18.6 54.746.1 236.8445.7 230.2463.9 145.4#+18.2 Treatment 5.686 0.001
s6a50N 15-7 2.744.6 2.443.8 -50.9432.1 -58.8+16.9 -19.144.9 Depth 194.791 0.000
30-15 0.0x4 -4.442.7 -22.946.2 -19.7#+13.2 -9.246.9 Treatment*Depth  20.256 0.000
2013-2014 50-30 -4,0+1.6 0.583.0 -0.645.8 0.145.9 1.244.1
Surface 159.3#12.3 160.4+17.1 176.8#13.9 173.2+0.1 143.3H6.2
Wheat 7-0 454 6.448.8 29.243.0 16.9415.0 15.747.3 Treatment 0.527 0.716
s6as0N 15-7 14.0+16.7 7.5+13.2 0.7x.3 1.049.9 0.3%.3 Depth 13.365 0.000
30-15 -1.7+.9 -1.1455 -0.643.7 -1.5+41.4 3.046.1 Treatment*Depth 2.392 0.019
50-30 1.1+.4 2.64+.1 0.0+1..6 -1.140.3 -2.044.2
Surface 334.3449.9 553.84+138.4 1497.9468.1 1367.3483.0 1119.9463.3
) 7-0 41.048.7 56.6+12.9 427.7467.3 308.6481.1 207.0494.5 Treatment 4737 0.003
sz;sCSn 157 70491  -13.04180 -1115441.0 -73.94448 -55.5422.7 Depth 117530  0.000
30-15 2.0455 -1.148.6 -12.2426.2 -18.3+13.8 -12.0+11.4  Treatment*Depth 15.341 0.000
2014-2015 50-30 2.24).6 3.143.1 -23.0+18.9 6.0432.9 -13.7420.0
Surface 141.2446.8 160.2466.3 120.0#23.5 146.5#13.3 109.6490.4
7-0 17.144.9 22.548.9 18.2+10.6 15.448.5 24.6+3.5 Treatment 0.507 0.731
Z::Seoar: 15-7 -2.043.3 -3.547.0 6.8+14.1 -2.645.7 -0.146.0 Depth 34.358 0.000
30-15 0.5+.1 2.7+.2 -1.5485 0.5+1.6 -1.72.0 Treatment*Depth 0.710 0.733
50-30 -0.1#.0 09#.1 2.1+.5 -0.241.6 0.4x.3
24

25 Data are Means =SD.

B0, B1 and B2 represent biochar applied at the rates of 0, 20 and 40 t ha *, respectively; NO and N1 represent N fertilizer applied at the rates of 0 and 250 kg N ha * crop 2, respectively.



26  Table S3 The Basic physicochemical properties of soil in the different layers

Substances pH Organic C Total N CEC Bulk density
Soil layer(cm)  (1:2.5) H,0 (g kg™ (gkg ™ (cmol kg ) (gem®)

0-7 5.9140.16¢ 16.2340.83a  1.4340.07a 28.6010.11a 1.1540.03c

7-15 6.5340.12b 12.51+1.30b  1.3540.09ab 26.7310.09a 1.2040.02¢c

15-30 7.0140.15a 8.72+1.41c 1.1940.09bc  22.3140.13bc 1.3240.01b

30-50 6.7240.20ab 6.9141.07c 1.0540.11c 19.8040.11c 1.4140.01a

27 Means =+ SD, different lowercase letters within the same crop season in the same column indicate a significant
28 difference at P < 0.05 based on Student’s multiple range tests.



29  Table S4 Timetables of cultivation during the rice-wheat annual rotation system

Year 2013-2014 2014-2015
Management measures Rice season Wheat season Rice season Wheat season
ploughing 2013/6/13 2013/10/28 2014/6/3 2014/11/3
Water flooding 2013/6/18 - 2014/6/9 -
Basal fertilizer applied 2013/6/19 2013/11/3 2014/6/10 2014/11/13
Sowing or transplanting 2013/6/19 2013/11/5 2014/6/11 2014/11/15
The first top-dressing 2013/7/12 2014/1/20 2014/7/7 2015/1/23
Mid-season drainage start 2013/7/19 - 2014/7/21 -
Mid-season drainage end 2013/7/25 - 2014/7/28 -
The second top-dressing 2013/8/6 2014/3/3 2014/8/12 2015/3/10
Gain 2013/10/18 2014/5/28 2014/10/25 2015/5/26
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