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ABSTRACT

This study was conducted to determine the toxic effects of air pollutants on landscaping tress. Pinus
densiflora, Pinus koraiensis, Ginkgo biloba, Liriodendron tulipifera, Platanus occidentalis and their resistance to
the pollutant toxicity in urban and industrial regions of Seoul and Taejon. Korea. Total sulfur contents and
enzyme activities such as superoxide dismutase and peroxidase were analyzed in tree foliage of Pinus
densiflora, Pinus koraiensis, Ginkgo biloba. Liriodendron tulipifera. Platanus occidentalis. In addition. POD
activity was analvzed in the foliage on tree seedlings, i.e. Pinus densiflora, Pinus koraiensis. Ginkgo biloba,
Lirtodendron tulipifera, with the fumigation of SO, in gas chamber 4 hours a day for six days. In Ginkgo biloba
total sulfur content and POD activity had a negative correlation while other species had a positive relationship
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in total sulfur content and enzyme activity. Air pollutants accumulated in tree tissues were supposed to

enhance the enzyme activity like POD providing the resistance mechanisms. Especially Pinus koraiensis and

Platanus occidentalis had higher POD activity than other species. The increase of temporary POD activity

against environmental stress appeared in sensitive trees and prolonged increase of POD activity played an

important role in resistance mechanism. SOD and POD activities in all species had a positivie correlation

except Ginkgo biloba. Changes of SOD and POD activities were different between species and in most species

SOD as well as POD seemed to participate in 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 densiflova\P. den > 0 0 0 0 0 0
Pinus koraiensis |\ P.kor .’ 0 0 0 0 0 0
Ginkgo biloba G . bil . 0 0 0 0 0 0 0 0
Platanus occidentalis\P.occ .} 0 0 0 0 0 0 0 0 0
Liriodendron tulipiferai L . tul ) 0 0 0 0 0
KR ! Kwangreung HR : Hongreung NS : Namsan CM : Chongmyo

CKK : Changkyongkung DSK | Dogsukung
THD : Taehungdong

TWD . Taehwadong SDJ : Sodaejon

Fig. 1. Sampling sites in Seoul, Taejon and Kwangreung, Korea.
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Fig. 2-1. Correlations between total sulfur contents
and peroxidase activities in Pinus densi-
flora exposed to air pollutants in the
fields.
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Fig. 2-3. Correlations between total sulfur contents
and peroxidase activities in Ginkgo
biloba exposed to air pollutants in the
fields.
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Fig. 2-4. Correlations between total sulfur contents
and peroxidase activities in Platanus
occidentalis exposed to air pollutants in
the fields.



BEMREE

2-4) ol e R HEZERA POD iEttel &E
o Fel AHME Jehiz g AT (o
2-D ol ZHERSE ¥4 &% =& POD
g HYrh ohg cheksiAl vEldz A=k
il Ho 2 FEGEC Foheol el BE &%
Z7bsln Utk @ESE! 0.24%F 9 o
233 POD iEtfe] Hejxle A& 2o F
ek, Auie $HELS 3EM KEP S0,
ALAoz IR T uiz} POD 7
E#%ﬂ EHS fsold tEEmolA BEER
kot BiEpEe $20] o ¥AE HE
= 938 BEY Eiol oA AeE &
ek, LT (23 2-3ollde METES
@ POD &M ¥97 oba dzAd 4aubFet
ApepA Jdebdzn ek HEESE 0.71%7HA
POD iEfol Z71stn gloev, 2 ol4d o
Zastz oo, AAHoz He HEE 4
bl gloh. =3 BifEo] ofet 7 BEECF A=

2o

du forfe

*mﬁém

fe or

5000 5T

- e CKK

ES e IR

- -~ o---c TWD

o 4000F o T

) a—a KR

5 3000+

3

= R s ——

Zagook ~.

= .

< \\

8 1000f B

o

May Aug  .Oct Feb

Month

Fig. 3-1. Seasonal changes of peroxidase activities
of Pinus densiflora needles between six
sample plots.
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Fig. 3-3. Seasonal changes of peroxidase activities
of Ginkgo biloba leaves between six sam-
ple plots.
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Fig. 3-5. Seasonal changes of peroxidase activities
of Platanus occidentalis leaves between
six sample plots.
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Fig. 5. Seasonal changes of peroxidase activities in time sequence of three needle ages of Pinus koraiensis

between five sample plots.
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Fig. 6. Peroxidase activities of leaves in five tree
species exposed to different concentrations
of SO,.
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Fig. 7-1. Correlations between superoxide

dimutase and peroxidase activities in
Pinus densiflora exposed to air pollutants
in the fields.
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Fig. 7-3. Correlations between superoxide

dimutase and peroxidase activities in
Ginkgo biloba exposed to air pollutants
in the fields.

Bol R MEECD 22 FERM= BHEYE
Aotk Azt
7+ il A e SOD &t #3slkel POD &
W shele] [AE dolrr] $H3le] SOD ol
& POD #H3E 23 mE A2 dotd AF
£ 29 7, 28 83 2ok, 2¥ 72 FielA
g Yol vehd SOD POD 22 MFRE
velbl s oloh a2uF, 2R 5l e FuhFol
A= SODs} POD7} FEel #HMS el
Lol & S JehAA}. Perox-
idase? ¥#§: anionic® cationic POD F 2R
1}+Eu anionic PODE lignin Aol o
32 cationic POD= IAA® Efbel H3dctn
daf A glch.®
28 82 EFARAR®WNA Jebd 7 HiFEs SOD

V. 19924 9H 243

6000 .

Y =1118.5+0.39X +0.000093X?**

4800+

3600

2400

1200

POD acitvity (unit/g.fwt.)

1

1000 2000 3000 4000
SOD activity (unit/g.fwt.)

5000
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