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Study on Changes in Stomata and their Surrounding Cells Using
a Nondestructive Light Microscope System: Responses to Air Pollutants

Kenji Omasa

(The National Institute for Environmental Studies,)
Tsukuba 305, Japan

The effects of air pollutants on stomatal aperture and epidermal cells of attached sunflower
leaves were observed with a remote-control light microscope system that permitted continuous
observation of stomatal responses over periods of several hours. The relationship between actual
stomatal opening and the stomatal conductance, measured with a porometer, was examined at
different leaf ages.

The stomatal closure was observed during the exposure of SO, + NO, + O3 in low concentra-
tions (0.1 to 0.2 1-I""). There was a tendency for the extent of closure to increase in rise of
concentration and mixture of these pollutants. The stomatal response to high concentration
O3 (1.0 1-I™") fluctuated in the region at a distance from veinlet because of stomatal opening
induced by water-soaking. The transient opening was less common in stomata near veins and
veinlets.

There was a good correlation between actual stomatal opening and stomatal conductance in
the same area of the leaf. However, the regression curves varied with the leaf age.

The results of these experiments indicate the necessity of continuous observation of individual
stomata under the microscope to understand the effects of air pollutants on stomatal behavior.

Key words: Air pollutant, Light microscope, Nondestructive instrumentation, Stomatal

conductance, Stomatal response.
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Fig. 1. Remote-control light microscope system.
A: block diagram, B: light microscope system, C:
VTR and image processing system.
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Fig. 2. Relationships between degree of stomatal
opening (k,) measured at different leaf
positions of a sunflower plant and their
stomatal conductances (g). The %; was
calculated by /Iy max, whete I, is width of
a stomatal pore and /,pma is maximum
length of a fully opened stomatal pore.
Symbols represent mean values of the 4.
O: young leaf, A : middle leaf, @: old
leaf. Environmental conditions: air tempe-
rature =25.0°C; humidity = 60%RH; light
intensity = 0 to 600xmolphotons m2s1.
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Fig. 3. Typical responses of an intact stoma of
attached sunflower leaf to exposure of
SO, +NO, + O3 in low concentrations.

Environmental conditions: air temperature
=25.0°C; humidity = 60%RH; light inten-
sity = 600 « molphotons m=2s!.

Fig. 4. Photomicrographs of the stoma shown in Fig. 3. (A) to (F) correspond to time points (A to

F) in Fig. 3.
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Fig. 6. Photomicrographs of the stoma at a distance from veinlet shown in Fig. 5. (A) to (F) cor-
respond to time points (A to F) in Fig. 5. The arrows (—) in “C” and “F” indicate water-
soaking of subsidary cell.
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