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The structure and functions of the microbial food chain in the rice rhizosphere
controlled by the plant genotype and phenotype
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We have developed a nucleic acid extraction and purification method for
high-throughput molecular analysis of microbial communities inhabiting plant roots. We clarified the
composition and structure of the root microbial communities of 120 paddy rice varieties cultivated

under fertilized and non-fertilized conditions. We analyzed the relationship between the root
microbiome and the rice genotypes and phenotypes governed by fertilization conditions. Genome-wide
association analysis was used to extract candidate rice genes that regulate root microbial
communities. The importance of rice genotype, phenotype, and soil type on the composition of root
microbial communities was comparatively analyzed. We quantified the nitrogen-fixing activity and
nitrogen-fixing genes of root microorganisms. We found that rice cultivars with high fertilization
efficiency showed a less intensified decrease in nitrogen-fixing activity and specific
nitrogen-fixing genes due to fertilization.
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