CHS-07-50

KEGITH T D EWAERBIISE

RE ZAE* (@RERKT), Hfk #F2th, AN FZ2 (GRXFP)
RE BF (@RERKXPE), LK ZH (BILKFH)
BRIl FE BEXRF), mF HL (@RILEXF)

Response Characteristics of Plant Bioelectric Potential under Sunlight
Takashi Oyabu*(Kanazawa Seiryo University), Tatsuya Shimbo, Haruhiko Kimura (Kanazawa University)
Ayako Sawada (Kanazawa Seiryo University), Shigeki Hirobayashi (Toyama University)

Yuki Hasegawa (Saitama University), Hidehito Nanto (Kanazawa Institute of Technology)

Plant is affected by environmental factors. These are temperature, humidity and light intensity. The light
intensity affected strongly to the plant. The plant produces glucose and oxygen with photosynthesis according to
the light intensity and its frequency. It also has a capability to purify the airborne chemicals in the atmosphere.
In this study, it was examined how the plant is affected by the light intensity using bioelectric potential
characteristics of the plant under sunlight. Plant biocelectric potential as a function of light intensity was
measured. The results are shown in this paper as well as other sensor characteristics. The measurement was
mainly carried out in outdoor. As the result, the plant bioelectric-potential characteristics in outdoor were largely
differed with the ones in indoor. In the analysis, the integrated value of plant bioelectric potential for 1 minute
(vms) was adopted. A high correlation was indicated between the vz and light intensity. The equation for the
correlation was indicated as follows: vim= a* exp(ln/b)+c where Iz means light intensity. In this study, a=-127,
b=7353 and =160.7. The vm: was also measured under red, green and blue lights. It also becomes obvious that
the vz 1is affected by light frequency. In other words, the plant can understand the environmental factors like
light intensity and frequency (red, green and blue). Some environmental factors, for example temperature,
humidity, atmospheric pressure and wind will be understood by measuring the bioelectric potential. In the
future, there is a high possibility that the plant can be deal as an environmental sensor.
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Fig.1 Measurement system for bioelectric potential.
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Fig.2 Light spectroscopic characterization.
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Fig. 3 Relationship between bioelectric potential and other sensor outputs under sunlight.
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Fig. 4 Relationship between bioelectric potential and other sensor outputs in darkness of outside.
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Fig. 5 Histogr amof vm| for the outdoor experiment.
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Table 1 Average, maximum and minimum values of light
intensity (lux) when the characteristics in Fig.8 were
measured.

Blue Green Red
Average 2,597 2,423 4,458
Maximum 7,905 10,300 9,670
Minimum 553 335 857
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Fig.9 Histogram of v for red, green and blue lights
in sunlight.
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