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Development of two-dimensional ionomics and its application to plant nutrition
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The aim of this study was to establish a two-dimensional analysis method for

developing ionomics, a comprehensive elemental analysis method, by taking into account the
differences in the chemical form of each element. Two two-dimensional elemental profiling methods
were devised for plants, one based on fractionation and the other based on extraction with different
extractants. These were applied to the study of elemental dynamics in the response to excess
mineral stress in plants, and to the study of fruit ionome variation due to differences in the
incidence of blossom-end rot among different tomato lines, to detect variation that could not be
detected by total mineral analysis. Two-dimensional elemental profiling of soils with different
extractants was also carried out, showing their potential application to the influence of plant
roots on rhizosphere elemental dynamics and to the detailed estimation of elemental availability at
different soil pH.
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