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What are the Possible Roles of CO, on Stomatal Mechanism?'

Joon Sang Lee™
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ABSTRACT

How does CO affect on the stomatal mechanism? The mechanism of stomatal opening by CO, is not clear
as it is difficult to see CO; effect on light-induced stomatal opening. Furthermore, stomata may react differently
according to the concentration of CO». The significance of the possible endogenous rhythms must consider to
understand on CO,-related response. It is clear that CO, has an effect on the accumulation of osmotic materials
which determines the degree of stomatal apertures because it is known that stomata open in the condition of the
reduced CO, concentration. However, it is not fully understood how CO, leads to the stomatal opening. It has
been thought that CO, can not affect on the ion fluxes which determines the increase of osmotic potential in
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guard cells. However, in this study, the changes of guard cell membrane permeability by CO, have been focused

on. There are many reports that CO; related reactions are dominant when the leaf is exposed to certain a mount

of CO,. The hypothesis of the stomatal opening by light is based on the increase of osmotic materials in guard

cells including K, CI', sucrose and malate™. It was reported that CO, induced a big hyperpolarization indicating

that H was extruded to the cell outside. It was also found that CO, caused guard cell membrane

hyperpolarization in the intact leaf up to 3 or 4 times higher than that of light induced membrane

hyperpolarization. These results represent that CO, can affect on the change of physical characteristics which

affects on the change of the membrane permeability.
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