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Paddy soils are described as important accumulator for OM (Zhang and He, 2004). In southeast China, paddy
soils have the second highest OM stocks (Zhao et al, 1997) and thus a large proportion of the terrestrial carbon
is conserved in wetland rice soils. The paddy soil management is believed to be favorable for accumulation
of organic matter, as its content in paddy soils is statistically higher than that of non-paddy soils (Cai, 1996).
However, the mechanism of OM storage and the development of OM distribution during paddy soil evolution is
largely unknown. The aim of the project is to identify the role of organo-mineral complexes for the stabilization of
organic carbon during management-induced paddy soil formation in a chronosequence ranging from 50 to 2000
years of paddy soil use.

The soil samples were analysed for bulk density, total organic carbon (TOC) and total inorganic carbon
(TIC) concentrations of bulk soils and the concentration of organic carbon as well as the organic carbon stocks of
physical soil fractions. First results indicate distinctly different depth distributions between paddy and non-paddy
(control) sites. The paddy soils are characterized by relatively low bulk densities in the puddled layer (between
0.9 and 1.3 g cm-3) and high values in the plough pan (1.4 to 1.6 g cm-3) and the non-paddy soils by relatively
homogeneous values throughout the profiles (1.3 to 1.4 g cm-3). In contrast to the carbonate-rich non-paddy sites,
we found a significant loss of carbonates during paddy soil formation, resulting in decalcification of the upper 20
cm after 100 yr of paddy soil use, and decalcification of the total soil profile in 700, 1000 and 2000 yr old paddy
soils. The calculation of the organic carbon stocks of each horizon indicate that paddy sites always have higher
values in topsoils compared to non-paddy sites, and show increasing values with increasing soil age. The capacity
of fine mineral fractions to preserve OC was calculated according to Hassink (1997). The potential capacity of
paddy soil fraction to preserve OC is independently from soil age between 30 and 35.4 g OC (kg soil)-1.
However, the calculated saturation level increases from 11.7 to 19.9 g OC (kg soil)-1 from 50 to 2000 y old paddy
sites respectively. With increasing duration of paddy soil use, the fine fractions indicate an increasing saturation
level from 33.1% to 56.2% of the potential capacity to preserve OC. This underlines the importance of fine
fractions for increasing OC storage during paddy soil evolution.
Conclusively, paddy soil management leads to an accelerated soil development compared to non-irrigated cropland
sites. In addition, increasing OC stocks, especially in the fine mineral associated OM fractions underline the
relevance of paddy soil management for OC sequestration.
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