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guaqtitative analysis of root growth mechanism using micro artificial-soil
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Roots are essential organs for plants to take up water and nutrients, thus
studying the strategies of growing roots might be contribution to improvement of the crop
productivity and biomass. In this study, we developed novel analytical methods for characterizing
the mechanisms of growing roots by using micro artificial-soil devices. By using our analytical
methods, we quantitatively clarified that the roots of plant to prefer lower mechanical stress
conditions. In addition, we confirmed that the root elongation was drastically decreased or
suppressed under the high mechanical stress conditions. We also measured the driving forces
generated by the root growth under restrained conditions assuming the soil environments and

quantitatively estimated the Young’ s modulus of the growing roots based on the buckling analysis
using a simple structure model.

Micro TAS Plant-on-a-chip
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