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Organic carbon in soils plays a key role in the carbon cycle and has a potentially large impact on the greenhouse effect. It has been estimated that crop-based agriculture occupied 1.7 billion hectares, globally, with a soil C stock of approximately 170 Pg (Paustian et a1,1997). If an annual increase of about 1.5% was achieved in the amount of C in agricultural soils，it could offset the current annual increase of 3 Pg C as carbon dioxide in the atmosphere (Wallace et a1., 1990). Warming is likely to increase both the rate of decomposition and net primary production (NPP), with a fraction of NPP forming new organic carbon. However, there was still a larger uncertainty for the fact whether NPP or the rate of decomposition has the greater temperature or precipitation sensitivity, and whether warming is likely to lead to an increase or decrease in soil organic carbon? 

China is a country with a long history. Croplands in China cover an area of 133 M ha, 14% of the country. Cultivated for over 7000 years, paddy soils represent a large portion of global cropland, with the potential to drive large positive climate feedbacks. However, little information on the relationship between soil organic carbon (SOC) and climate change is available for such soils. In this paper, climate impacts on SOC of paddy soils were identified based on various soil regions and paddy soil subgroups by using the newly compiled 1:1,000,000 digital soil map of China as well as data from 1490 paddy soil profiles. Partial correlation analysis indicated that soil organic carbon density (SOCD) of paddy soils was negatively correlated with annual mean temperature (AMT) (Rtop = -0.214，Rprofile = -0.158; n=1490) and positively correlated with annual mean precipitation (AMP) (Rtop = 0.140，Rprofile = 0.132; n=1490). In general, SOCD of paddy soils had a weak correlation with climate factors due to intensive anthropogenic activity. A further investigation showed that the response of SOC of paddy soils to AMT and AMP was different among temperature regions and soil subgroups of paddy soils. AMT was divided into 3 ranges (0-10℃ for low temperature regions; 10-20℃ for middle temperature regions; >20℃ for high temperature regions). SOCD of paddy soils was sensitive to AMT at low temperature region. Within this temperature region, SOCD was decreasing with the increase of AMT. When change point of AMT was defined as 10℃, it was found that AMT has a weak correlation with SOCD of paddy soils at middle and high temperature regions (>10℃). In contrast, there was weak relationship between SOCD and AMP within each temperature region, indicating that the impact of AMT on SOCD was stronger than that of AMP on SOCD in paddy soils. Also, the correlation between AMT or AMP and SOCD was better at 0-20cm than that at 0-100cm.  

In terms of SOCD at 0-20cm among six regions of China, SOCD of paddy soils in North Region (NR) of China had the strongest sensitivity to AMT rather than AMP with an inverse relationship to South East Region (SER) of China. In addition, there was significant relationship between SOCD of paddy soils and AMT and AMP in South Region (SR) and South West Region (SWR) of China. In terms of SOCD at 0-20cm among eight soil subgroups of paddy soils, SOCD of soil subgroups such as hydromorphic, submergenic and degleyed paddy soils was affected by AMT and AMP while SOCD of soil subgroups “percogenic, bleached and acid sulfate” was not affected by AMT and AMP. Noticeably, SOCD of soil subgroup “salinized” was positively correlated significantly with AMT, which was quite different from the other soils subgroups. This was because increasing AMT can promote water evaporation from soils. Thus, the concentrations of salt solution in soils were increased and activate microorganisms were restrained, which slowed down decomposition rate of soil organic carbon. The correlation between SOCD and AMT and AMP was weaker in paddy soils than other cultivated soils or un-cultivated soils. Therefore, SOC of paddy soils was not strongly impacted by AMT and AMP under climate change, which will help to drive large positive climate feedbacks. Given an assumption with 1℃ increase in AMT and 10mm decrease in AMP under the current management, SOC storage of paddy soils at 0-20cm will reduce 47.83 Tg.
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