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ABSTRACT

Air pollution effects on soil chemical properties, denitrifying and sulfur - reducing bacteria and
lichens were examined around the Yeochun industrial estate. Soil samples were collected from
mountain and/or mountain edges around the Namhae Chemical Corp., which is located at the southern
edge of the estate, and sampled plots which were selected at 2km, 4km, 6km, 8km, and 10km apart
from the industrial estate. The forest soils around the industrial estate could be classified into the
Reddish vellow forest soil group, but soil pH was quite lower than the soils of the group. Because
of the extremely low soil pH, microbial activity related to mineralization of organic matter was
expected to be very low even though C/N ratio ranged from 15 to 20. As a result, soil organic
matter and total nitrogen in soil were relatively high compared to the soils of the group. In general,
soil chemical properties around the industrial estate up to 4km apart from the estate were significantly
different from the rest(more than 6km apart from the estate) possibly due to air pollution. However,
denitrifying bacteria and sulfur - reducing bacteria did not show significant differences in colony
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forming units by the distances from the industrial estate. By the way, lichens showed distinct
differences in frequencies and coverages by the distances from the industrial estate possibly due to air
pollution. The corticolous lichens showed more sensitive response to the air pollution compared to the
saxicolous lichens.
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Namhae Chemica! Corp.

. Locations of the sampled plots around
the Yeochun industrial estate,
@ : Sampled plot
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Table 1. Soil chemical properties around the Yeochun industrial estate(mean + standard error)

Distance from the Namhae Chemical Corp. (km)”

0 2 4 6 8 10
pH 3.97° 4.19% 4.04% 4,22 4.48° 4.87"
* 0.09 + 0.06 + 0.07 + 0.03 + 0.13 + 0.10
OM 6.82" 11.73® 14.63° 7.82%c 5.45™ 3.65°
(%) + 1.49 + 0.04 + 2.07 + 2.31 + (.30 + 0.2
N 0.23% 0.40™ 0.53a 0.30 0.18™ 0.13°
(%) + 0.03 £ 0.01 * 0.08 + 0.06 = 0.00 + 0.01
P 153.2* 82.3° 61, 0 4.5 4.1° 27.5%°
(ppm) + 5.7 + 11.0 + 3.4 +10.4 * 0.7 + 0.60
K 0.10° 0.05° .08 0.10° 0.07° 0.22°
(meq/lOOg) £ 0.01 + 0.00 0.01 + 0.00 + 0.01 £ (.02
g™ 105.3 133.2 3.5 137.1 125.9 138.9
(ppm) + 9242 "+ 60.0 - 5.6 + 315 + 6.5 + 38.9
Ca™ 1.01 0.83 0.77 1.14 0.98 0.88
(meq/lOOg) + 0.05 0.00 * 0.05 = (.06 + (.07 £ 0.04
Mg™ 0.22 0.34 0.44 0.12 0.10 0.36
(meq/100g) + (.01 + 0.01 + 0.2 + 0.02 + 0.00 t 0.13
CEC™ 11.44 11.88 14.30 14.19 10.67 10.34
(meq/100g) + 1.71 + 0.31 + .46 + 1.01 + 0.54 + (.62
A 286.5 419.1 637.8 466.0 409.5 296.3
(ppm) + 35.5 + 16.2 + 94.8 + 102.7 + 102.5 + 73.7
Mn™® 35.59 44.55 52.52 48.56 29.37 33.82
(ppm) * 6.00 +2.84 £ 1.37 +1.32 * 3.4 + 7.7

1 NS indicates that the property was not significantly different by distance at the 5% level.
* Means within each row with the same letter are not significantly different at the 5% level.
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No. of colony forming unit of Bacteria*

10%r 3 Denitritying Bacteria

M Sultur-reducing Bacteria

107
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19’

10°
4 km 6 km 10 km
Distance from the Namhae Chemical Corp.
Fig. 2. Denitrifying and sulfur - reducing bacteria
around the Yeochun industrial estate
* Small bars above each column indicate

standard error.
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Table 2. Lichens found around the Yeochun industrial estate.

Distance from the Namhae Chemical Corp.(km)

Lichen species

0 2 4 6 8 10
Cladonia bacillaris + + + * *
Cladonia chlorophaea + + + +
Dirinaria applanata +
Lecanora sp. * * * *
Lecidea sp.(a) *
Lecidea sp.(b) *
Lecidea sp.(c) +
Lepraria sp. * *
Parmotrema tinctorum + + *
Porpidia albocaerulescens * * * * *
Stereocaulon sp. + + + * *
Xanthoparmelia sp. + +

# indicates that the species were found within the investigated plot.
+ indicates that the species were found around the investigated plot.
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Table 3. Coverage(%) of the saxicolous and corticolous lichens around the Yeochun industrial estate.

Distance from the Namhae Chemical Corp.(km)

Substrate tvpe 0

4 6 8 10

Saxicolous (Rock)' -
Corticolous (Tree)’ -

1 2 7 8
- - 1 L

1 average coverage of the saxicolous lichens for 4 replicates a plot
T avearge coverage of the corticolous lichens for 5~ 10 replicates a plot
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