Estimating sequestration potentials of soil organic carbon in Black Soils of Northeast China
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Black soils (Chernozem, WRB) in China, very fertile due to its high SOC content and crop productivity, are distributed primarily in the northeast region of China, which is one of the three largest black soils area in the world [1]. It is the most important soil resources and plays a critical role in ensuring food security in China. Carbon (C) sequestration on farmland ecosystem is of great importance in the terrestrial C cycle. Increasing soil organic C (SOC) sequestration not only will helpfully mitigate atmospheric CO2, but also improve soil quality and ensure regional food security [2,3]. It is well known that high soil fertility in agriculture is the improvement target pursued for the medium and low fertility soils in that it has the higher nutrients and the greater sequestration potentials of soil organic carbon (SOC). Based on this, we put forward that the cropland SOC content of high soil fertility would be the greatest and relative stable at the current conditions of agricultural management, soil properties and natural environment in the continuous cropping system, which was regarded as the SOC balance point (SOCb). The SOC sequestration potential (SOCsp) was the amount of SOC at the SOCb state. Afterwards, a SOCb statistical model (R2=0.85) in the Chinese black soil dryland region was built using 52 topsoil samples (0-20cm) of high soil fertility with a model verification by other 23 high fertility samples, driven by the factors of annual mean temperature, annual precipitation, annual effective accumulative temperature, the ratio of precipitation and temperature, soil clay content and pH. The regional mean SOCb was estimated by 39.98 g/kg, and the regional mean SOCsp and the regional largest SOC storage would be 8.97 kg/m2 and 522.92 Tg, respectively. The sensitivity analysis of this model showed that the high SOCb area distributed in the areas with low temperature, dry, high clay content and low pH, while the low SOCb area distributed in the areas with high temperature, wet, low soil clay content and high pH. Moreover, the means of regional SOC content in medium and low soil fertility levels could be increased by 13.17 g/kg and 23.98 g/kg between SOCb and them, respectively. As well, the means of increased regional SOC density in medium and low soil fertility levels could be 2.30 kg/m2 and 4.57 kg/m2 between SOCsp and them, respectively. Furthermore, the means of increased regional SOC storage in medium and low soil fertility levels could be 153.07 kg/m2 and 252.35 kg/m2 between the regional largest SOC storage and them, respectively. The study would give an important support to estimating regional SOC sequestration potential from the view of the differences of cropland soil fertility levels in order to more reasonably guide the current soil fertility improvement.
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