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Submillimeter-scale visualization of rhizosphere effect using Cryo-TOF-SIMS/SEM
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Chemical environments of rice rhizosphere were visualized at the
submillimeter scale. Roots of rice seedlings grown in soft agar media were sampled together with the
surrounding media without destruction of rhizosphere structure, and the distribution of dissolve
compounds in the shock frozen root and rhizosphere was analyzed by using the Cryo-TOF-SIMS/SEM
system. The results successfully demonstrated the chemical gradients in the rice rhizosphere within
a several hundred micrometers. Environmental gradients in the rice rhizosphere were also
demonstrated from the spatial distribution of protists. In addition, we showed that protozoan
grazing plays a pivotal role in shaping the bacterial community in the rice rhizosphere.
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