Q)]
2012 2015

Development of environment control system for plant factory using plant bioelectric
potential response
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The plant biocelectric potential responses are correlated with the physiological
activity. Thus, we considered that the cultivation environment operating system will be improved by using
the bioelectric potential response as an evaluation index. In this study, we aimed to develop the
cultivation environment control system using plant bioelectric potential.

At first, we observed the bioelectric potential response when single wavelength and plural wavelengths
were irradiated on the plant. These results showed that the difference in potential response and
photosynthetic rate depended on the light intensity rate of plural wavelengths.

Second, we developed the light intensity control system using plant bioelectric potential. Our developed
system can operate correctly depending on the feedback signal made from the plant bioelectric potential.
We suggested that the system contribute to the improvement of the cultivation environment control system
and the energy saving effect.



1

Von

2012

(LED)

l Tllumination start

&
Time
1 VO n
LED
LED
CO2
2
LED
CO2
3

LED



Growth Chamber

Control |

Unit 1 LED Panel

Closed Vessel

Disc Electrode

Plant

Analyzer

2 co,

365mm

300mm

o
L ]
e
[ ]
L ]
(e}
°
e
o
L ]
L]
[e]
)z

wuwe /T

’ ( ®:blue, ®:red, O:white)
Co,
4 5 LED LED
0 100 25
Voo 4 Co,
5
100
LED
Von
pre_ls, 6 2

w
w b e

~
in

2 (R LGS O IRGY,. (mV]
[

-

o
in

o

HoE BE B [mg/h]
o
2

-1

-1

ELE (51 [mv]
=

\
=
[
iy

-1

I~
3

BAL (S 45) (V]
g 8

21600 -

-1650

.35

.39

I
N

.55

75:25 50:50 2575 0:100
A EE PR s6): 7 (%))

0:100

100:0

100:0 75:25 50:50 25:75
5 b (R [26): R 50

155
>

-120 -90 -60 -30 0
B§FE [min]

300 360 420 480 540 800 660
B (min]
7
Von
30 on off



32

E Vol.131 2011

pp.337-342
3
Vol.15 2003 pp.94-97
Vol.22 2010 pp.140-147
5
Yuki Hasegawa, Ryuichi Hoshino,
Hidekazu Uchida, Development of

Cultivation Environment Control System
Using Plant Bioelectric Potential, 2015
International Symposium on Nonlinear
Theory and its Applications Abstracts,
, 2015, pp. 860-863

Yuki Hasegawa, Ki Ando, Hidekazu Uchida,
Analysis of bioelectric potential
response of plant, 2014 International
Symposium on Nonlinear Theory and its
Applications Abstracts, , 2014, pp.
454-457

Yuki Hasegawa, Genta Yamanaka, Ki Ando,
Hidekazu Uchida Ambient Temperature

Effects on Evaluation of Plant
Physiological Activity Using Plant
Bioelectric Potential Sensors and
Materials Vol. 26, 2014 pp.
461-470

Ki Ando, Yuki Hasegawa, Hidekazu Uchida,
Akinori Kanasugi Analysis of Plant
Bioelectric  Potential Response to
IHlumination by Curve Fitting Sensors and
Materials Vol. 26, 2014 pp.
471-482

E 2012 132 pp. 159-165

16

28 2016 3 18

Yuki Hasegawa, Ryuichi Hoshino,
Hidekazu  Uchida Development  of
Cultivation Environment Control System
Using Plant Bioelectric Potential 2015
International Symposium on Nonlinear
Theory and its Applications, 2015 12
4 .,

32
2015 10 28
2014 9 6
2014 5 28
1
70
2013 566 pp. 113-122

o
HASEGAWA, Yuki



