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Changes in Topsoil Organic Carbon of China’s Cropland Evidenced from the National Soil Monitoring
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Abstract:; Soil organic carbon(SOC) is the critical parameters not only soil fertility but environmental safety also. Understanding changes in
organic carbon of cropland will be needed for assessing the Carbon sequestration potential of China’s croplands. In this study, we used data of
topsoil SOC content from the national monitoring network to analyze the SOC dynamics and the sequestration status in China’croplands. The
data set comprises 299 observations across mainland China. Topsoil SOC of China’s cropland was in a general trend of accumulation with a
frequency of 79.1%, which were mainly distributed in North, East and Southwest China’s cropland. The difference of land use effect on soil
carbon sequestration was significantly, the SOC content of paddy soils was higher significantly than that of dry croplands and the frequency of
increasing SOC was also greater than that of dry cropland. The SOC content of paddy soils and cinnamon soils increased significantly; the fre—
quency of decreasing SOC from black soils was greatest. Furthermore, topsoil SOC was greatly increased under the cropping systems of double
rice, rice—wheat, wheat—corn and wheat, with the wheat—corn being the highest. Therefore, topsoil SOC storage in China’s croplands had been
affected profoundly by the land use type, cropping and rotation, and the dynamics and the overall sequestration capacity would be greatly
masked by the land managements and agro management practices.
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Table 1 Distribution of samples among regions and monitoring

periods of China
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Figure 1 Distribution of SOC dynamics from monitoring data of
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Table 2 Variation of SOC dynamics with geographical regions of China

EFHEEA TR _
WHFX HEAE &IRSOC/gkg? AT SOC/g-kg? P T p— i SEHASIRI%
At 37 16.88+4.73a 16.765.25a 22(59.5) 2.91:£2.50b 15(40.5) -1.32+1.01a  1.20£2.92b
gissld 77 8.08+3.73Bb 9.15+3.56Ab 65(84.6) 6.84+8.07a 12(154)  —2.41£2.19ab  5.408.18a
R 42 14.92+7.06Ba 16.60+7.13Aa 39(92.9) 3.96+3.27b 3(7.1) -1.64+0.72a  3.45:3.49ab
4T 50 16.817.47a 18.11£9.22a 39(78) 3.89+3.80b 11(22) -1.3120.90a  2.83+4.01b
[iiE[ 36 8.48+3.91b 8.63+2.69b 25(69.4) 5.28+4.81ab 11(30.6) -3.07+3.41b  2.66+5.88b
[l 57 16.32+9.85Ba 17.75+9.60Aa 45(80.4) 5.19+6.76ab 11(19.6) -145+1.57a  3.88:6.64ab
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Table 3 Cropland SOC dynamics with different land use patterns
bFHEEA T REREA
A PR HAR iR SOC/g-kg' AT SOC/g ke — — SRR IRI%
o T mam B/ % BEAH W% ’
B 187 10.46+5.89Bb 11.05+6.00Ab 145(77.5) 5.72+6.80 42(22.5) -2.08+2.22 3.96+6.90
JKH 112 18.43+7.72Ba 19.82+7.47Aa 90(80.4) 4.21+4.46 22(19.6) -1.37+1.37 3.11+4.61
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Figure 3 Observed ARAI values against the initial SOC contents( Left, Dry croplands; Right, Rice paddies)
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Table 4 Cropland SOC dynamics with different soil group

EFHREA FEEREA ~
+2% BRI SOC/gkg' KT SOC/g-kg™ AR o P % AEIGARIR %
KAEL 89 19.11+£8.22Ba 20.88+8.12Aa 68(76.4) 3.93+3.88 21(23.6) -1.45£1.38 2.66+4.15
Wt 42 9.44+3.79d 10.23+3.21d 34(81) 5.21+4.71 3(19) -2.78+2.15 3.69+5.36
1t 26 7.59+3.06Bd 9.13+2.46Ad 23(88.5) 6.49+7.47 3(11.5) -0.11+1.15 5.59+7.46
1% 13 15.87+9.90ab 17.53+10.21ab 10(76.9) 4.16+4.81 3(23.1) -1.2+0.37 2.92+4.78
B4 11 13.85+2.96bc 14.56+2.97bc 7(63.6) 3.80+3.56 4(36.4) -1.03+0.63 2.05+3.70
#Et 11 6.51+2.38d 7.26+2.76d 10(90.9) 5.15+4.29 1(9.1) -4.41 4.28+4.98
ki 9 8.85+2.47cd 9.87+3.10cd 8(88.9) 3.87+2.62 1(11.1) -1.11 3.32+2.96
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