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Characteristics of Soil Chemical and Microbiological Properties in
Abandoned Coal Mine Forest Rehabilitation Areas

Mun-Ho Jung*, Hyun-Ho Kwon, Tae-Heok Kim, Gwang-Su Choi, and Soo-Lo Kim

Mine Reclamation Corporation Coal Center, 30 Chungjin-dong Street, Jongno-gu, Seoul, Korea

The objectives of this study were to investigate soil chemical and microbiological characteristics in
Yeongnam, Honam, Chungcheong and Kangwon for forest rehabilitation and management in abandoned
coal mine areas. Average soil pH was 5.5 (4.2 ~ 8.1). Average contents of TOC, total N and available P,Os
were 1.1% (0.1 ~ 2.6%y), 0.08% (0.02 ~ 0.14%) and 16.1 ppm (3.4 ~ 63.1 ppm), respectively. Average
CEC was 3.4 cmol, kg'1 and total no. of bacterial showed 4.9 x 10" CFU g'l. According to areas, soil pH
was the highest in Kangwon (6.1), and Yeongnam (5.7), Honam (5.3) and Chungcheong (4.7), respectively.
TOC and total no. of bacteria showed no difference. Total-N was higher in order of Yeongnam (0.10%) >
Chungcheong (0.08%) = Honam (0.07%) > Kangwon (0.06%), while Av. P,Os Yeongnam (23.9 ppm) =
Chungcheong (24.5 ppm) > Honam (10.9 ppm) = Kangwon (4.9 ppm). Yeongnam showed higher value in
CEC (17.5 cmol, kg'l) than any other areas. Generally, soil characteristic of Yeongnam was better for
vegetation growth than any other areas, while Kangwon was worse. According to elapsed time from forest
rehabilitation, pattems of soil pH and CEC showed decrease according to time while TOC and total-N
increased. There were no significant differences in Av. P,Os and total no. of bacteria. Soil chemical
characteristics in abandoned coal mine areas were disadvantageous for vegetation growth in comparison
with general forest soils. Therefore, sustainable managements such as fertilization are necessary for good

rooting and growth of vegetation.
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Table 1. Characteristics of study sites.
Elapsed
Area Mine il;s: Altitude Direction Slope Topography Species
i
year m ° °
Mungyeong Seungwoo ~5 244 S10W 15 Slope BP, RP
Yeongnam Mungyeong Buljung 5~10 237 N20E 30 Ridge BP, RP
Gaeun Eunseong 10~ 200 N6OW 35 Slope PD
Boryung Samkang ~5 114 N 10 Slope RP
Chungcheong Boryung Sinseong 5~10 180 N20W 34 Slope RP, BP
Boryung Simwon 10~ 318 S60E 25 Slope PD
Hwasun Honam ~5 114 N45E 10 Slope RP, BP
Honam Hwasun Kwangjin 5~10 172 N20wW 20 Slope PD
Hwasun Neungsung 10~ 100 N20W 30 Slope PD
Jeongseon Dongwon ~5 1,100 35 Ridge BP
Kangwon Yeongwol Hanil 5~10 612 N70E 25 Slope BP
Jeongseon Hambaek 10~ 638 N60OW 25 Slope RP, BP
BP : Betula platyphylla, RP : Robinia pseudoacacia, PD : Pinus densiflora.
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Table 2. Soil chemical properties in the study sites.
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Mine pH TOC Total-N Av. P,Os CEC Total No. of bacteria

% % ppm emol, kg CFU g'
Seungwoo 6.6 23 0.13 26.2 25.8 1.3x10
Buljung 5.6 1.1 0.10 32.7 12.9 9.7x10"
Eunseong 5.0 1.0 0.09 12.7 13.8 5.7x10°
Samkang 45 0.1 0.03 5.6 12.4 1.2x10°
Sinseong 45 0.6 0.06 4.8 11.3 6.0x10°
Simwon 5.1 2.2 0.14 63.1 8.9 2.3x10"
Honam 6.1 12 0.08 15.0 13.5 7.5%10°
Kwangjin 4.7 0.2 0.02 7.7 10.1 2.5x10"
Neungsung 5.0 1.4 0.12 10.1 17.7 8.0x10°
Dongwon 6.1 0.5 0.06 6.4 14.3 3.8x10°
Hanil 8.1 0.2 0.04 5.0 7.5 1.1x10"
Hambacek 42 2.6 0.09 3.4 12.9 3.2x10"
Average 5.5 1.1 0.08 16.1 13.4 4.9x10"
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Table 3. Soil chemical properties according to area.
Area pH TOC Total-N Av. P,Os CEC Total No. of bacteria
% % ppm cmol, kg CFU g'
Yeongnam 57" 1.5° 0.10° 23.9° 17.5° 3.2x10"
Chungcheong 4.7 1.0° 0.08™ 24.5° 10.8° 7.7x10"
Honam 5.3% 0.9° 0.07" 10.9° 13.8° 8.3x10"*
Kangwon 6.1° L1 0.06" 4.9° 11.6° 4.6x10"

*Different letters indicate statistical

significance at the p = 0.05 level.
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Table 4. Soil chemical properties according to elapsed time after completion of construction.

Elapsed time pH TOC Total-N Av. P,Os CEC Total No. of bacteria
year % % ppm cmol. kg'1 CFU g'1
~5 5.8 1.0 0.07° 13.3° 16.5° 6.4x10%
5~10 5.7 0.5" 0.05 12.5° 10.4° 8.9x10"™
10~ 48 1.8° 0.11° 2.3 13.3° 5.9x10"™
*Different letters indicate statistical significance at the p = 0.05 level.
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