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Injury Responses of Woody Landscape
Plants to Air Pollutants( 1)
—Sulfur and Heavy Metal Content—'
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ABSTRACT

This study was conducted to investigate the absorbing and/or filtering capacity of woody landscape
plants growing in urban and industrial regions of Seoul and Taejon, Korea. Total sulfur content and
heavyv metal content were analyzed in tree foliage of Pinus densiflova, Pinus kovaiensis, Ginkgo biloba,
Liviodendron tulipifera. Platanus occidentalis. The total sulfur content in the leaves of woody landscape
plants in Seoul and Taejon were remarkably higher than those of the tree leaves in Kwangreung. The
total sulfur content of deciduous trees had 2.6 times more than that of coniferous trees, the former
had better absorbing capacity of SO, gas. Especially Ginkgo biloba and Platanus occidentalis were
recommanded as absorption trees of SO, because sulfur content levels of them were the highest among
all species and increased until tall coloration. While coniferous trees showed no changes in total sulfur
content between four seasons, deciduous trees increased in sulfur during the growing season. Pb

content of all species in polluted area were higher than those in unpolluted area. In polluted area,
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while coniferous trees had higher absorption and accumu'an

absorption of Zn. The content of Pb, Zn and Cu in needle of /v Jorad s

Piyus densirlora.

were higher than those in the current vear needle.

tulipirera and Platanus occientalis there was a positive correlation

" Pb—Zn~Cu 3] content.
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Table 1. Locations of sample plots of landscaping tree species.

Location Seoul Taejon
KR HR CM CKK DSK TWD SDJ THD
Species
Pinus densiflora 0 0 0 0 0
(P.den.}
Pinus koraiensis 0 0 0 0 0
(P kor .
Ginkgo biloba 0 0 0 0 0 0 0
(G.bil )
Platanus occidentalis 0 0 0 0 0 0 0 0
(P.occ.)
Liriodendron tulipifera 0 0 0 0
(L.tul )
KR : Kwangreung HR : Hongreung NS . Namsan CM : Chongmyo

CKK ' Changkyongkung
THD : Taehungdong

DSK : Dogsukung

TWD | Taehwadong

SDJ : Sodaejon

Table 2. SO, concentration in the ambient air and mean pH of rainfall in Seoul and Taejon in 1989 (3

7d7 1990) .

Region S0, (ppm! . Acid rain (pH)
Seoul Taejon Seoul Taejon
Kwang- Sin- Tae- ’
Month hwamun soldong hungdong
1988 0.064 0.080 0.039 5.7 5.7
1989 0.059 0.089 0.033 5.6 5.8
1 0.130 0.091 0.070 5.0 5.5
2 0.118 0.099 0.071 5.1 6.0
3 0.069 0.064 0.048 5.2 5.7
4 0.051 0.073 0.041 6.2 5.7
5 0.015 - 0.016 6.1 5.9
6 0.025 - 0.007 6.1 6.2
7 0.021 - 0.004 5.8 6.0
8 0.013 - 0.004 5.6 6.0
9 0.025 - 0.012 5.8 5.6
10 0.067 0.096 0.028 5.6 5.9
11 0.078 0.104 0.046 5.2 5.3
12 0.098 0.095 0.050 - 5.8
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Fig. 1. Seasonal changes of total sulfur content
of leaves of five tree species.
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Table 3. Seasonal changes of total sulfur content of Finus densiflora and Pinus koraiensis by needle

age between six sample plots.

P . densiflora

P. koraiensis

Location Month needle age needle age Remarks
current 2nd 3rd current 2nd 3rd

5 0.103 0.104 (.119 0.153 0.165 0.184
Kwang- 8 0.121 0.136 0.114 0.208 0.228 0.212
reung 10 0.131 0.120 ).105 0.198 0.193 0.201

2 0.126 0.145 (.103 0.134 0.160 0.163

5 0.216 0.232 0.213 0.314 0.270 0.271
Hong- 8 0.159 0.225 0.190 0.27¢ 0.289 0308. Seoul
reung 10 0.175 0.203 0.200 0.275 0.278 0309.

2 0.251 0.223 - 0.342 0.425 0.279

5 0.222 0.274 0.219 0.254 0.319 0.324
Chongmyo 8 0.348 0.532 0,211 0.261 0.305 0.341 Seoul

10 0.213 0.219 0.218 (.241 0.275 0.285

2 0.215 0.242 n.221 0.358 0.451 0.287

5 0.212 0.238 9.215 (G.285 0.181 0.174
Namsan 8 0.179 0.230 3.220 0.288 0.212 0.231 Seoul

10 0.217 0.204 - (.268 0.226 0.231

2 0.272 0.306 - 0.321 0.332 0.351

0.212 0.217 0.226 0.281 0.238 0.281

8 0.215 0.225 0.220 0.233 0.245 0.290 Seoul
Changkyong-
kung 10 0.215 0.239 0.221 0.251 0.262 0.285

2 0.272 0.363 - 0.285 0.412 0.289

5 0.221 0.231 - 0.296 0.299 0.313
Taehwa- 8 0.231 0.245 - 0.287 0.282 0.237 Taejon
dong 10 0.215 0.225 - 0.295 0.312 0.301

2 0.257 0.281 - 0.342 0.387 0.365
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Table 4. Regression equations between total sulfur contents and average heavy metal contents in five
tree species exposed to air pollutants in the fields.

Species

Regression equation

Correlation-
coefficient (sample number’

Prnus denstflora
Pinus koraiensis
Ginkgo biloba
Liviodendron tulipifera
Platanus occidentalis

Y=-14.5+206.56 X
Y=-13.49+239.52 X
Y=64.66+41.34 X
Y=-3.16+62.07 X
Y =34.45+97.67 X

r=40.85**n=12;
=14.63* in=12:
r=0.39" n=9
r=0.89**'\n=9)
r=0.61* in=12:

Y= Pb+Zn+Cu’3

X =totai sulfur

** significant at 1% level
* significant at 3% level
ns - non significant at 5%
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Fig. 13. Relationships between total sulfur con-
tents and average heavy metal contents
in five tree species exposed to air
pollutants in the fields.
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