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Development of plant cultivation equipment capable of providing extreme growth
environment and the analysis of the potential of plants

Akamatsu, Fumiteru
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This study investigates effects of environmental conditions on net
photosynthesis by using artificially controlled environment. This study discussed about the
C02-exchange rates of aseptic-medium-cultured plants, Arabidopsis thaliana, which were observed
under the conditions of elevated ambient pressures from 0.1 MPa to 0.3 MPa. Results show that, while

the net photosynthetic rate was increased, the rate of dark respiration fluctuated little under the
elevated ambient pressures. It can be thought that these results come from the competitive reaction
of the photosynthesis. Those are promotion of the photosynthesis by increasing C02 partial pressure
and the suppression of the photosynthesis by increasing 02 partial pressure.
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Fig. 2 Schematic illustration of growth experiment
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Table 1 Experimental growth conditions

Plant

Arabidopsis thaliana

Light source

LED / Fluorescent light

Amount of Light
(umol m?s™)

200 (light), 0(dark)

Total gas pressure (MPa) 0.1. 0.2,0.3
Partial Pressure of CO, 40, 80, 120
(Pa)
Gas temperature (°C) 24
1 1 0
Medium 1/2MS, including 0.7%
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Fig. 3 Effect of partial pressure on the rate of gross
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