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Variability in Organic Carbon Storage Capability of Soils at Different Successional Stages in Chongming
Dongtan Wetland and Its Microbial Mechanism

ZHANG Yan-nan, LI Yan-li, WANG Lei", CHEN Jin-hai, HU Yu,FU Xiao-hua, LE Yi-quan

(State Key Laboratory of Pollution Control and Resources Reuse, College of Environmental Science and Engineering, Tongji University,
Shanghai 200092,China )

Abstract: Chongming Dongtan is a young tidal wetland at Yangtze Estuary, which has important ecological and environmental functions, such
as sequestration of organic carbon and alleviation of CO, emission. Currently, the wetland is undergoing a rapidly successional process. The
soil organic carbon storage capability may vary at different successional stages due to their different soil properties and vegetation type. The
aim of this study was to clarify the variability in soil organic carbon storage capability in Chongming Dongtan tidal wetland at different succes—
sional stages and its mechanisms. The work will provide a theoretic guide for optimizing the pattern of the wetland to maintain and improve its
organic carbon storage capability. The results showed that the soil organic carbon(SOC) and soil microbial respiration(SMR ) varied signifi—
cantly(P<0.05) among different successional stages. The middle/high tidal flat had the highest SOC due to its relatively high organic carbon
input from plant litter and lower carbon output from SMR, indicating middle/high tidal flats have a relatively high organic carbon storage ca—
pability. PCR-DGGE and phylogenetic analysis revealed that the bacterial community structure along the successional stages varied due to
their different soil phycochemical properties. Some dominant and unique bacteria inhabited in the tidal zone may influence the SMR. Uncul-
tured Cytophagales bacterium and Pseudomonas sp., which were primarily found in higher tidal flat, were efficient in the degradation of com—
plex organic molecules such as cellulose, thus strengthened the SMR and ultimately reduced the soil organic carbon storage capability there.
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Table 1 Differences in vegetation type and soil characteristic of the four sites on different developing stage
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Figure 2 Comparison of soil organic carbon of different
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Figure 3 Comparison of phytomass of different successional stages
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Figure 4 Comparison of soil microbial respiration of different
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52 3-Uncultured epsilon proteobacterium(S2)
5 33 —: 4-Uncultured Flavobacterium sp.(S1,S2,S3,54)

46

11-Uncultured Sulfurovum sp.(S3)

25

14-Uncultured Firmicutes bacterium(S4)

58

13-Uncultured alpha proteobacterim ]

S3)

12—Uncultured beta proteobacterium

65 __: 2-Pseudomonas sp. (S1)
35

10-Uncultured gamma proteobacterium(S2,S4)

_—51{: 7-Uncultured Bacilli bacterium(S1,S82,S3,584)
9—Uncultured bacterium(S1,S2,S4)

6-Uncultured Streptococcus sp.(S2,S3,54)

51 _____E: 5—Uncultured bacterium(S1,S2,S3,54)
54 8-Uncultured Lactococcus sp.(S1,52,53,54)

1-Uncultured Cytophagates bacterium(S1)
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Figure 7 Phylogenetic tree based on sequences derived from DGGE bands of soils at different succession stages
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