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It is well known Lhat plants absorb air pollutants and contribute to the cleaning of atmos-
phere. Furthermore, planis have the capacity to prevent the city geoing desert by emitting the
water vapor. These functions of planis are due mainly to the principal physiological processes,
such as photosynthesis and transpiration, and f{o the absorption of air pollutants. Plants absorb
CQ, and air pollutants such as SOy, NO,, Oy, or others through stomata by diffusion processes and
emit H,OQ vapor through stomaial pore. Therefore, we measured at first photosynthesis and
transpiration of street tree species in the laboratory and in the field to evaluate the role of
vegetation for the improvement of CO, and H,0 conditions of urban environment,

A portable type photosynthesis measuring system was constructed. This system is operated
by batiery and consists of three parts. These three parts are put on one part on ancther., The
uppermost part consists of a microprocessor to control measuring system and te calculate
parameters of gas exchanges using the outputs from an infrared CO, analyzer and a hygromeler.
The middle part contains one micro airpump, one mass-flow controller, one column packed with
soda lime, and one more column packed with magnesium perchlorate to remove water vapor from
the gas line going into the CO; analyzer. The bottom part consists of a CO, analyzer and a
hygrometer. The proto-type of this system has been improved by changing the mass-flow
controller and a CO, analyzer into new and precise ones.

Stomatal density and conductance for water vapor diffusion were measured in 113 species of
street tree species. The obtained results were as follows. The stomatal density was high in
evergreen species compared with deciduous ones. Most of the species had stomata on only abaxial
leaf surface. Some species had stomata on both adaxial and abaxial leaf surfaces, but the number
of stomata on abaxial surface was 10 times more than those on adaxial surface. In general, the
stomatal conductance was higher in deciduous species than in gvergreen ones. But we could find
no relationship between the stomatal density and the stomatal conductance. This result indicates
that the value of stomatal conductance is independent of the density of stomata.

The rates of net photosynthesis and O, uptake were determined in 9 street tree species.
Deciduous species showed higher rate of net photosynthesis than evergreen species. Among the
9 species, Prunus yedoensis had the highest rates of net photosynthesis and O3 uptake. The shade
tolerant species, Aucuba japonica, had the lowest rate of net photosynthesis. There was a linear
relationship between the concenirations of Qz and the uptake rates of O, in most species, however,
some species showed the saturaied rate of O, uptake at higher concentrations of Oz The
relationship between the stomatal conductance and the rate of Oy uptake showed that the
saturation was caused by the reduced stomatal aperture by the Qg fumigation.

The rate of net photosynthesis, O; uptake, and stomatal conductance were determined at
various photosynthetic photon flux densities in Prunus vedoensis. Net pholosynthetic rates and
also Q; uptake rate and stomatal conductance were saturated at higher light intensities. However,
we found a linear relationship between the stomatal conductance and the uptake rates of O, per
unit O, concentration determined at various light intensities, Though the rate of O; uptake was
markedly different between species, we also found a linear relationship between these two factors
in different eleven street tree species. Furthermore, we also found a linear relationship between
the cumulative uptake of NO, determined by the 'SN dilution method and the stomatal conduct-
ance. From these observations, we concluded that the decrease in concentrations of air pollutants
such as Oy or NO, induced by plants is caused by the absorption of O or NO, through stomata into
leaf buti not by the adsorption on the leaf surface.

The linear relationship between the absorption amount of NO; and the amount of water loss
from the plant community was also detected. This result suggests that the absorption of NO,
caused by plant communily was mainly due to the stomatal absorption of NOy, rather than the
absorption and/or adsorption onto the plant community.

From the above mentioned results, we are convinced that the uptake rate of air pollutants by
plants or the cleaning capacity of vegetation could be determined by measuring only stomatal
conductance. On the process of the determination of sfomatal conductance, we ¢can also obtain the
rate of transpiration and evaluate the cpacity of vegetation as the humidifier of the dried
atmosphere in tlie metropolis.

We determined the diurnal and seasonal changes in stomatal conductance in street tree



species grown in the field. Even among the field grown street trees, the deciduous species were
superior to the evergreen ones in cleaning and humidifying capacities. These capacities, es-
timated by stomatal conductance and the rate of transpiration, were infiuenced mainly by solar
radiation. However, in winter, the stomatal conduetance in evergreen species was ca. 1/10 of the
value obtained in summer due to the lower temperature and humidity.

We also measured the concentration of NO; using the tri-ethanol-amine method inside and
outside of the forest in the suburb of Tokyo where deciduous oaks {Quercus serrata and @
acutissima) were dominant species. During the summer season, the concentration of NO, inside
the forest decreased to 70% of the outside, while in the winter season with no foliage, no
detectable decline in the NO, concentration could be seen. From these observations, it can be
concluded that the capacity of vegetation for ameliorating the urban environment is high in
summer when the physiological activity of plants is also high.

In the present report, we calculated the capacity of vegetation for cleaning the atomosphere
using the results obtained in the field measurements. We also made a proposal for the method of

plantation and management of vegetation planted in the urban and suburban areas.
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