2020 2023

Carbon and nitrogen dynamics in paddy soils from the perspective of
iron-reducing nitrogen-fixing bacteria
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Bacteria utilising rice straw-derived carbon were identified by SIP using

paddy soil microcosms supplemented with 13C-labelled rice straw. As a result, iron-reducing bacteria

incorporated 13C derived from rice straw from the early stages of culture. Rice straw-derived
organic acids and sugars were also identified and quantified using GCMS. The results indicated that
rice straw-derived carbon compounds were quickly consumed and little remained in the soil.
Paddy soil microcosms containing 15N2 in the gas phase were prepared to verify that the
iron-reducing diazotrophs actually fix nitrogen. The amount of nitrogen fixed in the soil was also
calculated using IRMS.
This study revealed that iron-reducing diazotrophs utilise rice straw-derived carbon and increase
the nitrogen fertility of paddy soils.
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