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Seasonal Dynamics of Soil Organic Carbon and Active Organic Carbon Fractions

in Calamagrostis angustifolia Wetlands Topsoil Under Different Water Conditions
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Abstract: The experiment was carried in Sanjiang Plain in the northeast of China during the growing season in 2009. Soil organic
carbon (SOC), as well as the soil active organic carbon fractions in the 0-20 cm soil layer of Calamagrosiis angustifolia wetland under
different water conditions were on monthly observation. Based on the research and indoor analysis, the seasonal dynamics of light
fractions of soil organic carbon ( LFOC) and microbial biomass carbon ( MBC) were analyzed. The results indicated that the SOC
contents had significantly seasonal dynamics, and the hydrological circle had apparently driving effect on LFOC and MBC during the
growing season, especially under the seasonal flooded condition. The freeze-thaw process reduced the SOC, LFOC, MBC contents,
with the decreases of 74.53% , 80.93% , 83.09% , while both carbon contents of light and heavy fractions were reduced at the same
time. The result also showed that the seasonal flooding condition increased the proportion of LFOC in topsoil, which was larger in marsh
meadow (13.58% ) than in wet meadow (11.96% ), whilst the MBC in marsh meadow (1397.21 mg-kg ') was less than the latter
(1603.65 mg-kg '), proving that the inundated environment inhibited the mineralization and decomposition of organic matter. But
the microbial activity could be adaptive to the flooding condition. During the growing season the MBC soared to 1 829. 21 mg-kg ™' from
337.56 mg-kg ' in July, and the microbial quotient was 1. 51 times higher than that in June, indicating the high microbial efficacy of
soil organic matter. Meanwhile, there was a significant correlation between the contents of LFOC and SOC (r =0.816) , suggesting that
higher LFOC content was favorable to the soil carbon accumulation. Moreover, in the seasonal flooded Calamagrostis angustifolia
wetland the soil LFOC content was significantly correlated with MBC (r =0.95), implying that the available carbon source had more
severe restriction on the microbial activity under the flooding environment.
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Fig. 1  Seasonal dynamic changes of the rainfall

during the growing period in the experiment field
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Fig. 2 Seasonal dynamic changes of total soil
organic carbon in the Calamagrostis angustifolia

wetlands under different water conditions
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Table 1  Organic carbon contents of different fractions in the layer 0-20 c¢m soil during the grow season/g-kg ™'
K B TP AT
05-26 06-26 07-26 08-25 09-19
LF 184.56 +1.52 197.32 +3.50 244.68 £11.52 185.05 +2.24 275.89 £5.59
b HF 36.16 £0.04 35.28 £0.08 39.87 +0.26 47.75 +0. 06 36.64 £0. 14
LF 235.00 +4.72 152.83 +4.46 294.75 £5.94 212.49 +9.52 290.39 £9.06
M HF 51.08 +0. 17 13.18 £0.05 26.46 £0. 11 40.72 £0.23 37.68 £0.20
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Fig. 3  Seasonal dynamics of the LFOC content and proportion in the Calamagrostis angustifolia

wetland communities under different water conditions
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Fig. 4 Seasonal dynamics of the MBC content in Calamagrostis

angustifolia wetlands under different water conditions
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