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Effects of Air Pollution on Physiological Characteristics
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Abstract

To identify the effects of air pollution on several physiological characteristics of Styrax japonica in Yeochon
industrial complex, soil properties, photosynthetic capacity and chlorophyll contents were investigated. All of these
measurements were taken on Styrax japonica stand at 1, 3 and 7 km from an industrial complex which is an air
pollution source. In addition, a Styrax japonica stand in Sang-ju city was selected as a control. Each physiological
measurement was in leaves of east—, west—, south— and north—facing branches. The results obtained were as
follows:

1) Al contents of soil in Yeochon industrial complex were higher than those of Sang-ju city, a non-polluted
area. Higher Al contents contributed to decrease in soil pH.

2) Chlorophyll contents of leaves at 1 km from the industrial complex, closest from the air pollution source, were
lower than those of 3 and 7 km.

3) Photosynthetic capacity of Styrax japonica at 1 km from the air pollution source was lower than those at 3 and
7km.
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Fig. 1. Location of study area.

Table 1. Meteorological conditions of the Yeochon indu-
strial complex in August.

Temperature  Relative Wind Wind

Date “C) midity(%) speed (m/s) direction
August 7 26.4 72 2.4 NE
August 8 27.2 80 1.6 SW
August 9 28.2 80 2.0 SSE
August 10 28.1 77 4.2 NNE
August 11 28.1 74 4.8 NNE
August 12 28.6 75 3.5 NNE
August 13 28.2 78 49 NNE
August 14 30.0 67 6.9 N
Average 28.1 75 3.8
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Fig. 2. Comparison of ozone concentration in Yeochon,
Seoul and Pusan.
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Fig. 3. Comparison of SO, concentration in Yeochon,
Seoul and Pusan.
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(An, net photosynthesis (umol CO; m™s™"); u., mole
flow rate of air entering the leaf chamber (umol s7');
ce, mole fraction of CO; in the leaf chamber (umol
CO; mol™" air); ¢, mole fraction of CO; entering the
leaf chamber (umol CO, mol™ air); s, leaf area (cm?);

E, transpiration (mmol HO m™%™))
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Table 2. Growth of Styrax japonica used in this study.
Distance from the .
Characters industrial complex Tkm 3km Tkm Sang-ju
Height (m) 7.10+£0.74* 6.54+0.65 6.45+1.46 5.65+£0.76
Diameter (cm) 27.2043.43% 20.33+£1.97 17.274+4.58 5.41+0.95
Average age (years) 20 18 18 11

* Mean =+ standard deviation (n=10)
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Table 3. Soil characteristics of survey area.

Distance from the
industrial complex

1 km 3km 7km Sang-ju
Characters
pH (H0) S.6a 5.8ab  5.6a 6.1b
Organic matter (%) 18.6b 15.6ab 124a 10.2a
Total N (%) 0.207b  0.230b 0.121b 0.042a
P (ppm) 43b 35ab 24a 27a
Al(%) 4.1¢c 3.8¢c 2.7b 1.3a

CEC (me/100 g) 20.4b 15.8b  10.4a 5.32a

* Values with different letters were significantly different at 5% level.
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Table 4. Chlorophyll contents of Styrax japonica.
(Unit: SPAD value)

Distance "\ Exposure
from the
industrial East West South North Average
complex
1km 27.48a 26.90a 29.06a 26.29a 27.43a
3km 38.79b 35.53bc 37.81b 44.48b 39.15b
7km 39.74b 36.63c 40.94b 40.51b 39.46b
Sang-ju 37.13b 31.61b 32.26a 30.21a 32.80a
Average 3578 32,67 3427 3537

Values with different letters were significantly different at 5% level.
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Values with different letters were significantly different at 5% level.
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