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Analysis of soil microbial spatiotemporal variation in laboratory and field soybean
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While the general functions of environmental microbiome have been estimated by metagenomic
big data, the detailed functions of individual bacteria remain largely unexplored. In this study, we
evaluated the spatiotemporal rhizosphere microbial variation throughout the soybean growth
using single-cell genome analysis and 16S rRNA gene analysis. Soybean plants were sampled from
pots, and fields with previous cropping histories of seven different crops. In 16S rRNA gene
analysis, more than 600 samples were collected, and growth-stage specific rhizosphere bacteria
were identified. In single-cell genome analysis, 5376 single-cell amplified genomes were obtained
from pot-grown soybean plant. From rhizobium single-cell genomes, sequence diversity was
revealed at strain-level resolution, which would not be able to be distinguished by 16S rRNA gene
analysis. The combination of the entire microbial dynamics analysis and the individual genome
function analysis will enable a comprehensive search for the useful rhizosphere bacteria.
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