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ABSTRACT

In Okdong coal mine abandoned area, every year large amount of mine wastes have been swept

away due to heavy rains in summer. Because pH of coal-mine waste is in the early 4, plant naturally

does not grow there due to unfavorable condition for growing plant. This study had an experiment

to grow plant for 6 months using Mycorrhizae which can be adapted well in acid soil. As a result

of Experiment, In the infected experiment pot, 90% of the plants survived but in case of uninfected

experiment pot, only 25% were alive. From Growth Experiment, it appeared that average stem length

increase (cm/month), average fresh weight increase (gfw/month), average dry weight increase (gdw/month)

were increased by 60%, 21%, 31% respectively. Especially, Mycorrhizae plays an important role in

providing nutrients and water when seeding are established. Mycorrhizae prevents death caused by lack

of nutrients and water and helps growth and development of plant when seeding are established in

the early stage. This study proved that Mycorrhizae is comparatively effective in plant growth and

prevention of erosion in coal-mine abandoned area.
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Figure 1. Sites of Okdong coal mine waste areas(Google Earth).
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Figure 2. Acid mine drainage and sites in abandoned Okdong mine areas.
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Figure 3. Site (A and B) of plant distribution in Okdong
mine waste areas.
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Table 1. Plants distribution of the Okdong coal mine waste areas.

Areas

. Site A Site B Sum
Plant species
Miscanthus sinensis var. purpurascens(Andersson)Rendle 18 22 40( 67%)
Artemisia capillaris 5 7 12( 17%)
Setaria viridis 3 2 50 7%)
Other grass 3 3 6( 9%)
Total 29 34 63(100%)
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Table 2. Grain size range of coal mine waste areas in Okdong, Youngwol, Gangwon province, Korea(meanS.D).

Size More than 5 cm 2 cm-5 cm 2 ¢cm-2 mm Under 2 mm Sum
Mass(g) 564.8+12.9 882.1 £10.30 2628 £ 11 4480 + 10 8556+ 6
Rate(%) 5.96 £ 0.85 10.96 + 0.54 30.64 £ 1.33 52.45+2.00 100.00 + 0.02
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Table 3. Grain size distribution and three phase of coal mine waste areas in Okdong, Youngwol, Gangwon

province, Korea.

(mean+S.D)

Grain-size distribution(%)

Three phase (%)
Bulk density

Depth Wat 3
Sand Silt Clay Pore arer Solid (g/cm’)
Content
0-10 cm 639+1.6 31.6+0.7 4.53+0.15 29.5+0.9 10.3£0.9 60.2+1.0 1.68 £0.10
10-20 cm 62.5+£23 30715 6.80+046 27.8+1.8 11.3£1.2 609+ 1.7 1.72 £0.08

Table 4. pH and nutrients analysis of coal mine waste areas in Okdong, Youngwol, Gangwon province, Korea(mean+S.D).

pH Value oM T-N Available
Depth 0/ % P,0s5(mg/k
Active pH Potential pH (%) (%) 205(mglkg)
0-10 cm 4.12+0.07 3.65+0.10 10.56 £ 1.00 0.15+£0.02 16.00 £ 0.50
10-20 cm 4,06 +0.04 353+0.14 11.34 £0.16 0.12+£0.02 2.10+0.01
2 ko] EK6-8%)F nlaste] B w Mekd] = A 38HE9 pyrite(FeS,)7F th7] Sl 0,9 2
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Table 5. Acid mine drainage analysis of Okdong coal mine areas. (unit : mg/L, mean = S.D)
Item pH SS S0,” Fe Hg Mn CN
No.1 4.12 11.00 1,450 136.5 ND 13.50 ND
Okdong  No.2 4.11 12.10 1,349 127.5 ND 12.56 ND
ming No.3 435 12.62 1,446 135.5 ND 13.70 ND
AMD
Average 4.19+ 0.14 11.9+08 1415+57 1332+49  ND 1325061 ND
Item Ca Cd Al Pb Cr As Cu
No.1 9540  ND 8.10 0.003 ND 0.001 0.06
Okdong  No2 9623  ND 8.82 0.004 ND ND 0.07
mine No.3 9443  ND 8.25 0.004 ND 0.001 0.07
AMD
Average 954+09 ND 839 + 038 0.004 = 0.00 ND 0.001+ 0.001 0.07+0.01
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Figure 5. Chlamydospore of Glomus sp. (A : X400, B : X1000)
(S : spore, SH : subtending hyphae, SF : surface fine, W : wall layer)

Figure 6. Intact spores in sporocarp of Sclerocystis sp. glebal hyphae and smooth surface ornamentation (A and

B : X1000).
(S : spore, SH : subtending hyphae, SF : surface fine, W : wall layer)
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Figure 7. Characteristics of Glomus sp. in Roots. Oval vesicles, which usually form between root cortex cells, are
present in many cases. These vesicles persist in roots and often develop thickened and/or multilayered walls.
(A and B : X400, V : vescile, H : hyphae, A : arbuscular, EP : entry point)

Figure 8. Separation process of spore from the mine waste rhizosphere.

A and B : Picks the soil where the plant lives in the abandoned mine waste edge.

C : During 30 minute, puts the soil in the water, and skips the soil in sieve.

D : Mixes the particle and the water which comes to skip in sieve, and separates during 5 minutes (2,000 rpm)
with the centrifugal machine. Throws away debris and again separated during 2minutes with the centrifugal
machine for 2000 rpm of putting sugar aqueous 50%.

E and F : Skips the liquid with the filter paper, and the particle which is caught to the filter paper is the spores.
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A Infected experimental pot B : Uninfected experimental pot
Figure 9. Experiment pots of infected and uninfected Miscanthus sinensis.

A Infected experimental plant B : Uninfected experimental plant
Figure 10. Experiment pots of infected and uninfected Miscanthus sinensis.

A : Experiment site (May) B : Experiment site (July)
Figure 11. Experiment sites of Miscanthus sinensis.

o] 7} 7ol A3 AW et A st A3 AT 9 AFER ol FEI el
3 o =Askr) 53 2o wdEn e 90% 7 S
A8 el TAWAE P AedolH

3wt A 2] B AHF A4 9, 2010), 7 B 7B B FEY] Frade
AR fat Aok Tt AT 4220708 FoaL VIFA eI 2w A A T8

ARSI &IPS AT 2, FA 3 @S ofal gl AoR BIHITKSmith
2t 15707F APE AT 6). AT 90%,  and R Sk 7l et 4
FAAE T 25%7F BEQ fraAdg Rt T B3 G F5eE, s, el Heded o



AeAsAE e o83 4

47 4 gEQe] ek A 81

Table 6. Survival rate of Micanthus sinensis in coal mine waste.

Treatment pot No. of treated

No. of failure

No. of survival Survival rate (%)

Infected plant pot 20
Uninfected plant pot 20

18 90
15 5 25

st WS S7HAZITkAL 818 h(Johnson et al.,
2001).
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Figure 12. Observation of Micanthus sinensis root (X400).
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Figure 13. Stem length growth comparison of Micanthus
sinensis in coal mine waste.
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Figure 14. Average stem length growth rate comparison of
Miscanthus sinensis in coal mine waste.
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Figure 15. Fresh weight(fw) comparison of Micanthus
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Figure 16. Rate of increment in average fresh weight of
Miscanthus sinensis in coal mine waste.
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Figure 17. Dry weight comparison of Micanthus sinensis
in coal mine waste.
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Figure 18. Rate of increment in average dry weight of
Miscanthus sinensis in coal mine waste.
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