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ABSTRACT

This study was conducted to determine the toxic effects of air pollutants on landscaping trees, Finus
densiflora, Pinus koraiensis, Ginkgo biloba, Liviodendron tulipifera, Platanus occidentalis and their resistance
to the pollutant toxicity in urban and industrial regions of Seoul and Taejon, Korea ., Total sulfur content and
superoxide dismutase activity were analysed in tree foliage of Pinus densiflova, Pinus koraiensis, Ginkgo
biloba, Liriodendron tulipifera, Platanus occidentalis . In addition, SOD activity was analyzed in the foliage of
tree seedlings, i.e. Pinus densiflora, Pinus korvaiensis, Ginkgo biloba, Liriodendron tulipifera, with the
fumigation of SO, in gas chamber 4 hours a day for six days. In all species total sulfur content and SOD
activity had a positive correlation. Air pollutants accumulated in tree tissues were supposed to enhance the
enzyme activity like SOD providing with the resistance mechanisms. Trees under the air pollution stress
increased enzyme activity to develop internal self-resistance against pollutants, but after a critical point
enzyme-activity decreased gradually and resulting in injury after all, Deciduous trees had greater filtration

capacity than conifers and coniferous trees showed greater resistance against air pollutants than deciduous
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species. Foliage SOD activity was higher in polluted area than in unpolluted area for most species, Coniferous
species and mature trees had higher SOD activity than deciduous seedlings. Especially Pinus koraiensis,

Ginkgo biloba and Platanus occidentalis had higher SOD activity than other species. The tree species with the

high SOD activity showed strong resistance against air pollutants, In 2nd-year needles of Pinus densiflora

seedlings and current and 2nd-vear needles of Pinus koraiensis seedlings containing high native SOD activity,

SOD activity increased with the increase of SO, level. But in seedlings containing low native SOD activity,
SOD activity increased at (.5ppm SO, level while it decreased at 1.5 and 2.5ppm SO,. Changes of SOD activity
was different between species and in most species SOD seemed to participate in resistance mechanism .

Kev words . Atr pollution, Total sulfur content, Superoxide dismutase activity, Resistance mechanism
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Table 1. Locations of sample plots of landscaping tree species.
Location Seoul Taejon
Species KR HR NS CM CKK DSK TWD SDJ THD
Pinus densiflora '
‘P den.) 0 0 0 0 0 0
Pinus koratensis
(P kor ) 0 0 0 0 0 0
Ginkgo biloba
(G bil ) 0 0 0 0 0 0 0 0
Pl(ftanus occidentalis 0 0 0 0 0 0 0 0 0
(P . occ))
Liriodendron tulipifera
(L tul ) 0 0 0 0 0
KR : Kwangreung HR : Hongreung NS : Namsan CM : Chongmyo

CKK : Changkyongkung
THD : Taehungdong

DSK : Dogsukung

TWD : Taehwadong SDJ : Sodaejon
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Fig. 1. Sampling sites in Seoul, Taejon and Kwangreung, Korea.
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Fig. 2-1. Correlations between total sulfur content
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flora exposed to air pollutants in the fields.
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Fig. 3-1. Seasonal changes of superoxide dis-
mutase activities of Pinus densiflora needle
between six sample plots.
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Fig. 3-2. Seasonal changes of superoxide dis-
mutase activities of Pinus koraiensis needle

between six sample plots.
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Fig. 5. Seasonal changes of superoxide dismutase activities in time sequence of three needle ages of Pinus

koraiensis between five sample plots.
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