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Evaluation of Air Pollution Effects in Seoul City on
Forest Soil at Mt. Namsan by Assay of Denitrifying and
Sulfur-Reducing Bacteria'
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ABSTRACT

Soil pollution intensity at Mt. Namsan in Seoul city which was expected to show significant soil
contamination due to long-term air pollution was evaluated by comparing soil chemical properties at Mt.
Kyvebangsan in Hongcheon area as a control, and the bacteria participating in nitrogen or sulfur miner-
alization were assayed simultaneously in order to evaluate the validity of N and/or S mineralization
bacteria as an index of soil contamination. The soil of Mt. Namsan showed 10 times higher concentra-
tion of hydrogen ion compared to that of Mt. Kyebangsan, which indicated that the soil had relatively
been acidified seriously. Especially, large amount of cations were thought to be leached out from the
soil, while the amount of extractable Al was getting larger and larger, which result in serious
problems in soil ecosystem of the mountain, I could infer from soil chemical properties of the four
study sites that the major reason of soil acidification was SOx deposition. However, the sulfur-
reducing bacteria were not significantly different between the two regions, which indicated that the
microbial dynamics of the soil ecosystem was not controlled by simple factor, but by multiple factors.
By the way, the dynamics of bacteria participating in denitrification process was different between
the two regions, which was more active at Mt. Kyebangsan than at Mt. Namsan.
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Thus,

the microbial assay for nitrogen mineralization is desirable to be examined as a tool for

evaluating soil health or microbial activity in soil ecosystem.

Key words : microbial assay, soil contamination, soil ecosystem, sotl health index, SO: deposition
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Fig. 1. Location of the two study sites.
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Table 1. Soil chemical properties of the upper 10cm layer at four study sites (mean * standard error).

Stand Hongcheon (Mt. Kyebangsan) Seoul (Mt. Namsan)

Properties Deciduous Pine stand Deciduous Pine stand

pH 5.5 + 0.07 5.33 = 0.2% 432 t 0.1 4.09 * 0.03
Total nitrogen(%) 0.45 = 0.0 0.57 = 0.0~ 0.33 * 0.0 0.26 * 0.01°
Organic matter(%) 8.70 = 0.38" 9.98 = 0.7 7.65 * 0.8 6.63 * 0.7
Available PyOs5(ppm) 6.50 = 0.55° 17.01 = 6.56° 37.54 = 10.36% 29.77 * 3.18
CEC(me/100g) 16.95 — 1.76°  19.01 = 1.29° 14.17 + 1.00° 12.25 + 0.26"
Exch, K (me/100g) 0.60 = 0.0 0.69 = 0.1% 0.19 + 0.0 0.16 * 0.01°
Exch. Mg’ (me/100g) 1.84 = 0.65° 1.50 = 0.26° 0.32 £ 0.08 0.25 + (.05
Exch, Ca’ (me/100g) 6.62 = 0.97° 9.19 = 217 1.71 + 0.22° 1.12 £ 0.11°
Exch. Na'(me/100g) 0.38 = 0.02 0.33 = 0.02 0.35 + 0.01 0.3 £ 0.0l
Extr. AP (me/100g) 169.74 — 48.9° 184.1 * 91.8° 474.4 + 23.1° 4824 * 40.%
Soluble SO, (ppm) 30.0 = 2.9 2.2 + 1.9 457 t 4.4 477 * 2.7

* The same letters indicate that the values were not significantly different for each row at the 5% level.
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Table 2. Population of denitrifying bacteria and sulfur-reducing bacteria at four different stands
located in Mt, Kyebangsan and Mt. Namsan(unit : CFU * standard error/g soil).

Section” Hongcheon (Mt. Kyebangsan) Seoul (Mt. Namsan)
ectio Deciduous Pine stand Deciduous Pine stand
e . 6.9x 10" 4.8x10° 3.0<10° 5.8 10"
Denitrifying bacteria 1 ~ 1.5%10™ + 2. 0x107 + 1.9x10% = 2.8x10%
e . 1.4x10° 2.9%10° 2.710° 8.0x10
Denitrifying bacteria 11 + g ox 0P T h b9 4% 107 i 9 0x 10k
. . 3.2x10° 1.1x10° 3.9x10° 4.9%10°
Sulfur-reducing bacteria + 1.9x%10° + 4.3%10° 4 1A% 10 +3.9%10°
Moisture content 46.5 £ 1.3% 60.5 + 2.5° 31.7 + 1.8 26.5 + 0.5°

* The same letters indicate that the values were not significantly different at the 5% level.
+ Denitrifying bacteria I participates in the process of NOi — NO:, while denitrifying bacteria II
takes part in NO» — N20 process.
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