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Fig. 1 Schematic diagram of the gas exchange measurement system.
1 silica-gel column, 2 : soda-lime column, 3 : pump, 4 : CO, cylinder, 5 : O; generator,
6 : mass flow controller, 7 . flowmeter, 8 : acrylic box, 9 : electrical balance, 10 : mixing fan,
11 : solenoid valve, 12 : CO, analyzer, 13 : O, analyzer.
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Fig. 2 Changes in transpiration rate (w) and O,
sorption rate (¢) when Poplus nigra seedlings
were exposed to 0.5 gL L' O, under different
PPFDs ([J: 0 gmol m™2s~!, O : 250 gmol m~2
s7!, Il 375 gumol m%s7!, @ 500 gmol m2
s7!). Each symbol represents the continuous
change in w and ¢ of a test plant at I-h
intervals. The dotted and alternate long and
short dash lines respectively represent
g=n"/rn) w and ¢= " /) w.
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Fig. 3 Changes in transpiration rate (w) and O,
sorption rate (¢) when Poplus nigra seedlings
were exposed to O; of different concentra-
tions (J:0.1 xL L', @:0.2 4L LY O:
0.5 L L%, ) under a PPFD of 500 gmol m™?
s7'. Each symbol represents the continuous
change in w and ¢ of a test plant at lI-h
intervals. The dotted and alternate long and
short dash lines respectively represent
q=n"/r)w and g= (r"/ ) w.
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Fig. 4 Relationship between transpiration rate (w)
and O, sorption rate (g) of 15 woody species
exposed to 0.5 gL L7' O; under a PPFD of
500 gmol m~2%s~!. Each symbol (See Fig. 5)
represents the continuous change in w and ¢
of different woody species at 30 min intervals.
The dotted and alternate long and short dash
lines respectively represent g=(»"/7n¢)w
and g= (#"/7" ) w.
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Fig. 5 Interspecific differences in cumulative O; sorption and decreases in net photosynthesis rate at the end of
6 h exposure. 15 woody species were exposed to 0.5 xL L~! O; under a PPFD of 500 gmol m=2s7".
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Fig. 6 Changes in O, sorption rates of soil surfaces
with different water contents (relative water
content : 1.7 % (A), 42.0%([1)) and 59.5%
(©)), grass cover (@) and liquid water (A).
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Abstract

To study the competence of vegetation cover to ameliorate the atmospheric O;
pollution, the gas exchange rates of Os;, CO, and H,O of 15 woody species were
simultaneously measured under 0.1-0.5 2L L' O,. When the woody species were
exposed to O,, the rates of O, sorption, transpiration and photosynthesis were de-
creased in all the species. The O; sorption rate was approximately proportional to
transpiration rate, indicating that O; is predominantly absorbed through the stomata.

The tested species showed a wide variety in both sensitivity to O; and capacity of
O, sorption when they were exposed to O; : the cumulative O, sorption was highest
(2.57 kmol m=2(mol/mol) ! at 0.5 L L' O, exposure during 6 h) in Populus nigra
and lowest (0.34 kmol m~?(mol/mol) ~*) in Myric rubra ; the degree of decrease in
photosynthesis rate ranged from 4.1 % (Viburnum odoratissimum) to 70 % (Populus
nigra and Epipremnum auveum) at the end of 6 h exposure. The visible injury was
appeared in leaves of Populus nigra, Zelkova serrata and Rhododendron obtusum after
the exposure.

The O, sorption by soils with different water content, grass cover and liquid water
was also investigated under 0.5 zL L O,. The O, sorption rate of dry soils was almost
the same as the rate of Populus nigra., However, the sorption rate of the soils was
decreased with increasing soil water content. O; was almost never absorbed by the
liquid water surface.

It is concluded that vegetation and soil surface are effective sinks to purify Oy in
polluted atmosphere.

Key Words : Air purification, gas sorption (absorption and adsorption), ozone, soil,
woody plants



