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Abstract

Periphyton biofilms play an important role in the nutrient cycle of both natural and artificial wetlands. These
biofilms, which host a diverse community of heterotrophic and autotrophic diazotrophs, contribute significantly
to biological nitrogen fixation and enhance soil fertility in rice fields by partially meeting the nitrogen
requirements of rice plants. In this study, periphyton samples were collected from rice fields in northern regions
of the country, and diazotrophic bacteria were isolated. Various treatments involving periphyton and selected
high-performing diazotrophs were applied and monitored over 40 days under greenhouse conditions. The results
demonstrated that treatments containing periphyton significantly increased both total nitrogen and ammonium
levels in the soil. This enhanced nitrogen availability in the soil solution led to improved plant growth
parameters, including increased plant height, dry biomass, and total nitrogen content in the plants. Overall, the
findings highlight the high potential of periphyton to supply nitrogen and support the growth of rice plants,
thereby reducing the need for synthetic nitrogen fertilizers. The use of periphyton in rice cultivation offers a
promising, sustainable approach to enhance soil and plant health. Periphyton-based biofertilizers could serve as
a novel and environmentally friendly alternative for sustainable rice farming.
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