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Observation of plant growth and pH distribution in rhizosphere by a large-area
chemical imaging sensor

Wakana SUZUKI
Supervisor: Tatsuo YOSHINOBU, Research Advisor: Koichiro MIYAMOTO

We measured the pH of the rhizosphere of radish by using a large-area chemical imaging sensor based on a
LAPS. The system is required to record the optical view of the growing plant and to measure the pH distribution in
the rhizosphere in the course of the growth of the plant on the sensor. In this study, a large-area chemical imaging
sensor plate was used, which can measure an area of 100 mm in diameter. In this measurement system, the LED
light that illuminates the sensor was moved two-dimensionally by X-Y stages. In addition, a camera and a LED
light were installed in the shield box to automatically record time-lapse photos and to control daylight hours,
respectively. When the sensor area is large, the sensor signal is remarkably affected by the return current due to the
capacitive coupling. The return current was reduced by the counter electrode that collected the signal current
regardless of the distance from the irradiation position to the electrode. Eventually, we measured the pH change
around the root of radish while growing the plant on the sensor.
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