Distribution of organic carbon in different soil fractions in grasslands
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Abstract
Elucidating protective mechanisms and quantification of organic carbon (OC) in different pools are required for knowing the distribution pattern of OC in grasslands. An experiment was conducted to achieve the above objective using three contrasting soils under different climatic conditions with different vegetation types. Soils sampled at 0 – 10 and 10 – 20 cm depths from a desert grassland (LZ), a typical steppe (HX) and an alpine meadow (MQ) were physically fractionated into coarse free particulate organic matter (fPOM), fine fPOM, silt+clay and heavy fractions. The latter was further dispersed to separate the intra POM (iPOM) from silt+clay fraction. The two silt+clay fractions were subjected to acid hydrolysis with 6 N HCl and obtained chemically and biochemically protected pools. Irrespective of the soil depth, MQ showed significantly (P<0.05) greater OC content in fine fPOM, coarse fPOM and iPOM, over the LZ and HX. LZ had a significantly (P<0.05) lower OC content in silt+clay associated fraction after dispersion, however; the same fraction taken after wet sieving did not show a significant (P>0.05) difference. Total hydrolysable and non-hydrolysable fractions showed a similar pattern at the two depths: LZ showed a significantly (P<0.05) greater OC content in hydrolysable fraction over MQ and HX whereas MQ showed a significantly (P<0.05) greater OC content in the non-hydrolysable fraction, compared to LZ and HX. In LZ and HX, majority of the OC was chemically protected: 87.4 and 86.0% in LZ and 69.5 and 66.8% in HX for the 0 – 10 and 10 – 20 cm, respectively. In MQ, major protection mechanism was physical protection (iPOM): 47.2 and 41.7% for the 0 – 10 and 10 – 20 cm, respectively. MQ showed a significantly (P<0.05) greater total protected OC over the other two soils in both depths. As a conclusion, the soil type influenced on the soil OC content stored in different pools.
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