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Salinity affects microbial community structure in saemangeum reclaimed land
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Abstract

Saemangeum reclaimed land is a part of Saemangeum Development Project. Most of the persistent
problems of Saemangeum reclaimed land remain to be related to soil salinity. Soil salinity is a major abiotic
factor related to microbial community structure and also fungi have been reported to be more sensitive to
salinity stress than bacteria. The aim of this study was conducted to investigate the effect of soil salinity
levels on the microbial communities in Saemangeum reclaimed land using 454 pyrosequencing analysis. Soil
samples was collected from 12 sites of in Saemangeum reclaimed land. For pyrosequencing, 27F/518R
(bacteria) and ITS3/ITS4 (fungi) primers were used containing the Roche 454 pyrosequencing
adaptor-key-linker (underlined) and unique barcodes (X). Pyrosequencing was performed by Chun’s Lab
(Seoul, Korea) using the standard shotgun sequencing reagents and a 454 GS FLX Titanium sequencing
System (Roche, Inc.). In the soil samples, Proteobacteria (bacteria) and Ascomycota (fungi) shows the
highest relative abundance in all the soil sample sites. Proteobacteria, Bacteroidetes, Plantomycetes,
Gemmatimonadetes and Parcubacteria were shown to have significantly higher abundance in high salinity
level soils than low salinity level soils, while Acidobacteria and Nitrospirae has significantly higher relative
abundance in low salinity level soils. The abundance of fungal, Ascomycota has the highest relative
abundance in soil samples, followed by Basidiomycota, Chlorophyta, Zygomycota and Chytridiomycota.
Basidiomycota, Zygomycota, Glomeromycota and Cerozoa were show significantly higher relative
abundance in low salinity level soils. The principal coordinate analysis (PCoA) and correlation analysis
shown to salinity-related soil parameters such as ECe, Na+, SAR and EPS were affected to bacterial and
fungal community structure. Proteobacteria, Bacteroidetes, Plantomycetes exhibited significantly positive
correlation with soil salinity, while Acidobacteria exhibited significantly negative correlation. In the case of
fungal community, Basidiomycota and Zygomycota were seen show significantly negative correlation with
salinity related soil parameters. These results suggest that provide understanding effect of soil salinity on
microbial community structure and correlation of microbial community with soil parameters in Saemangeum
reclaimed land.
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