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Multidimensional Instantaneous and noninvasive monitoring of environmental
stress and activities of plant using highly sensitive interferometric techniques
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In this study, Statistical Interferometry Technique(SIT), a non-invasive and
ultra-sensitive optical interferometry was used to utilize the characteristics of "Nanometric
Intrinsic fluctuation" of plant growth that is a novel phenomenon observed in the two-dimensional
morphological response of plant surfaces such as leaves. In addition, we have developed a system
that comprehensively captures morphological behaviors that appear as internal plant activity and
growth by integrating information on three-dimensional physiological responses inside plants using
biospeckle optical tomography (bOCT). To verify the validity of the system, the influence of
microplastics on seed germination and acid mine drainage (AMD) on plants were evaluated, and it was
confirmed that the system can monitor the environmental influences more quickly and more sensitively

than the conventional methods.
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