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ABSTRACT

This study was conducted to select environmentally-friendly and low-cost mulching material that
could replace soil molding which can be used to restore vegetation in an abandoned coal mine area.
To this end, we established 20 experimental plots (4m x 10m in size) on the steep, south west-facing
slope of the abandoned coal mine area in Hwangji-Dong, Taebaek City, Gangwon Province in April 2006.
We planted two-year-old 1,600 seedlings (at intervals of 0.6m x 0.8m) of drought-resistant tree species
including Betula schmidtii, Betula platyphylla var. japonica, Amorpha fruticosa, and Quercus mongolica
in the plots. After planting seedlings, mulching was applied by using five different kinds of material
such as HWAP (Teracotem), peat moss, straw mats, wood chips, and control (no-mulching) and the
effects of different mulching material on the survival rate and growth performance were compared.

Three years after planting, the survival rate was the highest in wood chip mulching, followed by
straw-mat, peat moss, HWAP, and control. The survival rate was the highest in Quercus mongolica,
followed by Betula schmidtii, Betula platyphylla var. japonica, and Amorpha fruticosa. Meanwhile the
height growth was the best in Betula platyphylla var. japonica, followed by Betula schmidtii, Quercus
mongolica, and Amorpha fruticosa. The height growth of seedlings was the best in HWAP mulching,

followed by peat moss, woody chips, straw mat, and control. From an economic point of view, wood
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chips are considered to be the best mulching material. The results showed that mulching without soil

molding and/ or mixing applications would be effective for restoring vegetation in an abandoned coal

mine areas.
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Figure 1. Location of the study site (O) in Taeback City,
Gangwon Province, Korea.

Table 1. Size range of the abandoned coal mine land
in Taebaek City, Gangwon Province, Korea.

Over 5cm | 2~5cm |2mm~2cm | Under 2mm
659.0g 769.4g 2715.1g 4090.2g
8.0% 9.3% 33.0% 49.7%
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Table 2. Physical and chemical properties of the abandoned coal mine area in Taeback City, Gangwon Province, Korea.
Deoth Particle distribution(%) Soil Three phases(%) Bulk density
ept
P Sand Silt Clay texture Liquid | Solid | Gaseous (glem’)
0-15¢m 59.7 33.1 72 Sandy 117 | 570 | 313 1.51
Loam
Sandy
15-30cm 59.7 342 6.1 12.6 60.8 26.6 1.61
Loam
CEC K’ Na" | ca | Mg”
Depth oH oM. T.N. P,0Os g
(%) (%) (mg/kg) (me/100g)
0-15cm 3.76 9.88 0.13 18.41 2.53 0.03 0.04 0.24 0.09
15-30cm 3.45 10.08 0.14 2.68 2.75 0.03 0.04 0.20 0.09
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Table 3. Comparison of the soil temperatures(C) by treatments during survey period.

2006

. Total
Soil Temp. Treatment .
9.20~30 10. 1~15 10. 16~31 11. 1~8 period
Straw matl 25.6 272 27.6 19.0 276
Straw mat2 24.8 233 233 15.6 24.8
Max. Wood chipl 272 26.0 25.6 183 272
Wood chip2 26.0 24.0 237 17.1 26.0
Control 415 485 470 27.6 485
Straw mat1 77 77 4.0 0.1 0.1
Straw mat2 113 10.9 6.9 1.9 1.9
Min. Wood chipl 12.9 12,5 73 49 49
Wood chip2 144 133 9.0 23 23
Control 6.9 6.9 0.6 3.1 3.1
Straw matl 16.0 15.7 12.5 7.6 13.4
Straw mat2 16.8 16.2 13.1 8.6 14.1
Mean Wood chipl 18.3 18.0 14.3 103 15.6
Wood chip2 183 179 14.7 11.0 15.9
Control 207 203 13.5 6.3 16.0
Straw matl 179 19.5 23.6 18.9 275
Difi bet Straw mat2 135 124 16.4 13.7 229
‘meiencz ; ;Vi;een Wood chipl 14.3 13.5 18.3 13.4 23
. a ' Wood chip2 11.6 10.7 14.7 14.8 237
Control 40.6 416 46.4 30.7 51.6
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Figure 5. Survival rates of Amorpha fruticosa, Quercus
mongolica, Betula platyphylla vat. japonica,
Betula schmidtii seedlings by treatments after
3 years (C : control, HWAP : highly water
absorbent polymer, PM : peat moss, SM :
straw mat, WC : wood chip).
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Figure 6. Mean height growth of Amorpha fiuticosa,
Quercus mongolica, Betula platyphylla var.
Japonica, Betula schmidtii seedlings by
treatments after 3 years (C : control, HWAP :
highly water absorbent polymer, PM : peat
moss, SM : straw mat, WC : wood chip).
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