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Sophisticated cultivation system using photonics technology and its application to high-efficient circulation-type

agriculture and the development of new breeds
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Synopsis of Project

The RIKEN Center for Advanced Photonics (RAP) is helping to realize
the dream of making the invisible visible by pushing the possibilities
of light to the extreme.

In the Agri-Open Innovation (AOIl) project, we are making efforts
towards

(1) the establishment of a method to analyze and control a variety
of soils,

(2) the development and improvement of a multi-functional
cultivation system,

(3) efficient crop breeding by ion-beam irradiation taking account of
sustainable production and consumption,

(4) the development of an efficient means of optical sensing to
study the fixation of greenhouse effect gases in plants,

(5) the selective breeding of stress tolerance cultivated varieties
towards significant contributions to carbon-neutral. Photonics
control technologies, such as laser, linear- and nonlinear
spectroscopy, light detection and ranging play a major role in our
investigations in the AOI project.
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Imaging

Figure 1: High-spatial resolution spectroscopic imaging LiDAR
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Figure 2: Evaluation of mutants induced by ion-ar;v irradiation
by ‘Multi-functional cultivation system’
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Implementation/Application

We are developing an optical sensing method based on
spectroscopic imaging light detection and ranging (LiDAR) to
examine the interaction between change in light environment and
photosynthesis in a cultivation system. The examination will give us
a guideline for optimizing the light intensity of LED and the
concentration of carbon dioxide during cultivation. In addition, the
LiDAR will contribute the measurement of fixation quantities of
greenhouse effect gases in various plants.
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Figure 3: Soil microbiome analysis
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