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Abstract, Vegetation structure of Samchang, Bongmyeong, Kabjeong, Danbong coal mine and control site
was investigated to provide basic information on vegetation rehabilitation of abandoned coal mine lands in
Mungyeong. Gyeongbuk Province. The middle and lower layer consisted of 3 and 10 species for Samchang,
2 and 5 species for Bongmyeong, 7 and 11 species for Kabjeong, 9 and 12 species for Danbong coal mine,
and 15 and 17 species appeared for control site, respectively. Importance value of Lespedeza cyrtobotrya in
lower layer was the highest for in Samchang, and that of Rubus crataegifolius in other coal mine lands was
the highest. Importance value in herbaceous layer was the highest for Arundinella hirta in Samchang, for
Corchoropsis tomentosa in Bongmyeong, for Miscanthus sinensis in Kabjeong, for Carex lanceolata and
Artemisia princeps var. orientalis in Danbong coal mines, and Calamagrostis arundinacea in control site was
the highest, respectively. Species diversity of middle and lower layer for four coal mine lands ranged from
0.201 to 0.666 and 0.612 to 0.895, respectively. Evenness of lower layer ranged from 0.683 to 0.875 for four
coal mine lands, and it was 0.990 for control site.

Key words : vegetation structure. vegetation rehabilitation, species diversity. abandoned coal mine
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Figure 1. Location map of the survey area in Mungyung (A: Samchang, B: Bongmyeong, C: Kabjeong, D: Danbong coal mine

and E: Control).
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Table 1. Site description of the investigated area.
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Districts Altitude(m)  Aspect Topography Slope (°)  Soil depth Planted species* Planted year
Samchang 210 SW piedmont 25 shallow Bp 1994
Bongmyeong 250 SW piedmont 29 shallow Rp, Ah 1991
Kabjeong 320 WN piedmont 27 medium Rp. Ah, Pr, Pk 1992
Danbong 280 WN piedmont 31 medium Rp. Ah, Pr, Pk 1991
Control 220 SW piedmont 26 medium - -
*Bp: Betula platyphylla var. japonica, Rp: Robinia pseudoacacia, Ah: Alnus hirsuta, Pr: Pinus rigida, Pk: Pinus koraiensis
Table 2. Soil chemical properties of the investigated areas.
Districts pHl OM TN P.O, Exch. Cation(cmol*/kg)
(H.0) (%) (%0) (mg/kg) Ca”’ Mg** K Na'
Samchang 6.76 7.19 0.07 1.54 229.0 138.6 954 10.4
Bongmyeong 5.13 4.46 0.07 5.45 281.3 63.4 120.8 12.2
Kabjeong 6.16 6.81 0.09 6.52 242.1 128.6 71.7 10.0
Dandong 4.80 4.52 0.15 12.94 132.1 24.2 64.9 8.0
Control 5.73 4.05 0.06 11.80 400.5 52.5 127.5 17.8
A 250 olael Ao 2APETKTable 1), ] S9F  E7ke] Aol Bl RS vl #Alw0)E I=H
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Table 3. The importance value on the abandoned coal mine land in Mungyeong,

SEEMEEE A 95 A A 1 & (2006)

Layer Scientific name Samchang  Bongmyeong Kabjeong Danbong Control
Pinus densiflora - - 16.0 13.0 54.1
Betula platyphylla var. japonica 100 - - - -
Alnus hirsuta - 100 37.5 22.8 -
Robinia pseudoacacia - - 46.5 64.2 -

Upper Quercus mongolica - - - - 13.2
Q. variabilis - - - - 122
Q. serrata - - - - 10.1
Prunus sargentii - - - - 6.1
Betula schmidlii - - - - 43
Betula platyphyila var. japonica 87.5 - - - -
R pseudoacacia - 26.6 403 56.2 -
Alnus hirsuta - 73.4 31.7 12.1 -
Pinus densiflora - - - 35 45.7
P, rigida - - 1.5 7.8 -
P, koraiensis - - 6.0 7.1 -
Quercus serrata - - - - 16.0
Lindera erythrocarpa - - - 5.0 1.4
L. obtusiloba - - - - 1.4
L. glauca - - - - 1.4
Quercus variabilis - - 4.6 - 1.5
Q. mongolica - - - - 85

. Q. dentata - - - - 2.8
Middle ; . .
Symplocos chinensis var. pilosa - - - 2.6 -
Acer pseudosieboldianm - - - 32 -
Styrax japonica - - - - 32
Salix koreensis - - - 2.5 -
Rhus chinensis - - 2.8 - -
R. trichocarpa - - - - 2.7
Zanthoxylum schinifolium - - - - 1.4
Prunus sargentii - - - - 5.9
Castanea crenata - - - - 1.4
Juniperus rigida - - - - 5.2
Lespedeza cyrtobotrya 5.9 - 3.1 - -
Amorpha fiuticosa 6.6 - - - -
Betula schmidtii - - - - 1.5
Lespedeza cyrtobotrva 55.3 18.2 23.0 32 10.0
Rubus crataegifolius 54 364 39.6 41.8 -
Alnus hirsuta - 32.1 3.1 2.7 -
Pinus koraiensis 5.1 - 3. - -
P, densiflora - - - - 10.8
Quercus dentata - - 43 - 1.3
Q. serrata - - 2.7 - 13.0
Betula platyphylla var. japonica 11.3 - - -

Lower Lindera ervthrocarpa 2.4 - - 6.3 29
L. obtusiloba - - 2.7 6.3 54
Ulmus davidiana var. japonica 2.4 - - - -
Actinidia arguta - - - 27 -
Styrax obassia - - - - 1.6
Callicarpa japonica - - 2.7 - 54
Ligustrum obtusifolium - - - - 1.6
Fraximus rivnchophvlla - - - - 25
E sieboldiana - - - - 1.8
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Table 3. Continued
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Layer Scientific name Samchang  Bongmyeong Kabjeong Danbong Control
Smilax china - - 3.2 45
Rhus trichocarpa 24 - - - 1.6
R. chinensis - - 6.1 3.2 1.3
Zanthoxylum schinifolium 24 - 10.2 6.3 3.2
Weigela subsessilis - - - 7.5 2.6
Corylus heterophylla var. thunbergii - - - - 1.3

Lower Rubus parvifolius 2.7 7.5 - - -
Stephanandra incisa - 6.2 - 13.9 4.5
Rosa multiflora - - 2.7 - 1.5
Spiraea prunifolia var. simpliciflora - - - - 1.7
Rhododendron schlippenbachii - - - - 6.4
R. mucronulatum - - - - 15.1
Aster scaber - - - 3.2 -
Amorpha fruticosa 10.7 - - - -
Miscanthus sinensis 113 32 227 6.7 42
Aster scaber - - 10.5 2.6 4.7
Ca:amagrostis arundinacea 13.4 - 7.3 7.5 11.6
Carex lanceolata 2.0 - 8.1 10.4 53
Corchoropsis tomentosa - 37.9 - - -
Arundinella hirta 19.3 - - - 4.3
Aster yomena 11.8 - - - -
Eupatorium frotunei - - 14.3 - -
Solanum nigrum - - - 52
Osmunda japonica - - - - 22
Pteridium aquilinum var. latiusculum - - 2.4 - 42
Artemisia princeps var. orientalis 4.5 - 10.4 -
A. capillaris - 22 - - -
Chrysanthemum boreale 2.0 1.9 - - -
C. zawadskii 5.9 - - - -
C. zawadskii var. latilobum 2.0 1.9 - - 1.6
Eigeron annuus - 22 - - -
Bidens bipinnata - 22 - - -
A. ciliosus - 2 - - -

Herb Solidago virga-aurea var. asiatica 1.7 - - - -
Saussurea seoulensis - 1.8 - - -
S. grandifolia - - - - 2.7
Ambrosia artemisiifolia var. elatior - 22 - - -
Siegesheckia glabrescens - 1.9 - - -
E. chinense var. simplicigolium - 22 - - -
Svneilesis palmata - - 2.4 - 1.1
Atractvlodes japonica - - - - 1.6
Ainsliaea acerifolia - - - - 2.6
Svnurus deltoides - - - - 1.1
Mosla punctulata - 32 - - -
Elsholtzia ciliata 1.7 4.1 - - -
Cephalanthera longibracteata - - - - 1.1
Pyrola japonica - - - - 6.9
Chimaphila japonica - - - - 5.3
Lindera ervthrocarpa(sd) - - - 3.8 2.6
L. obtusiloba(sd) - - - - 7.4
Actinidia arguta - - - 3.8 -
Commelina communis - 8.7 - - -
Dioscorea quingueloba - - 1.9 52 -
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& Aem F4EHAAT 5. 1999). Hoh v A EE A A SugEsA 2 ghe) 1o 7}
& ZAAR] 7E Z9H FUYE A2 Table 49l U} 75 T NATTE 23 Aol Jrks AL 9n)E
ERHSACH & 2R odub helsh g AehalZolgls =)(Brower and Zar, 1977), 358 2885 0421, 2
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Table 4. Values of species diversity by each layer on the abandoned coal mine land in Mungyeong.

. No. of species Species diversity Maximum H° Evenness Dominance
Districts Layer (S) (H') (H' max) D (-1
Upper 1 - - - -
Samch Middle 3 0.201 0477 0421 0.597
amehang Lower 10 0.683 1.000 0.683 0317
Herb 20 1.127 1.301 0.866 0.134
Upper 1 - - - -
N Middle 2 0255 0.301 0.847 0.153
ongmyeong Lower 5 0.612 0.699 0.875 0.125
Herb 24 1.102 1.380 0.798 0.202
Upper 3 0.442 0.500 0.884 0.116
o Middie 7 0.650 0.845 0.769 0231
abjeong Lower 1 0.799 1.041 0.767 0.233
Herb 19 1.105 1.279 0.864 0.136
Upper 3 0.385 0.500 0.770 0.230
banb Middle 9 0.666 0.954 0.698 0.302
anbong Lower 12 0.895 1.079 0.829 0.171
Herb 19 1238 1.279 0.968 0.032
Upper 6 0.605 0.778 0.778 0.222
Conttol Middle 5 0.831 1.176 0.707 0293
-ontro Lower 17 1218 1230 0.990 0.010

Herb 32 1.406 1.505 0.785 0215
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Table 3. Continued
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Layer Scientific name

Samchang Bongmyeong

Kabjeong

Danbong

Control

Hypericum erectum

Clematis brachyura

Oenothera odorata

Cocculus trilobus(sd)

Allium thunbergii

Hemerocallis fulva

Smilax china(sd)

Astilbe chinensis var. davidii

Setaria viridis

Cymbopogon tortilis var. goeringii

Eragrostis ferruginea

Arthraxon hispidus

Clematis apiifolia

C. siderosticta

Angelica decursiva

Boehmeriua spicata

Lysimachia barystachys

Lonicera japonica

Betula platvphyvila var. japonica(sd)

Potentilla frevniana

P, fragarioides var. mejor
Herb Prunus dargentii

Viola mandshurica

V. acuminata

V. dissecta var. takahashi

Asarum sieboldii

Rhododendron mucronulatum(sd)

Quercus acutissima(sd)

Q. variabilis(sd)

Castanea crenata

0. serrata(sd)

Plancodon grandiflorum

Codonopsis lanceolatu

Aesclynomene indica

Lespedeza cyrvobotiva(sd)

Pueraria thunbergiana

Corvdalis pallida var. tenuis

Youngiu denticulata

Convallaria keiskei

Disporum smilacinum

Chenopodium glaucum

Callicarpa japonica(sd)

Isodon japonicus

9.3 1.9

1.7 -
1.7 -

1.9

1.9
22

24

3.8

6.4
3.8
6.4

1.1

2.7

2.7

27

3.1

1.1
1.6

Note) sd : seedling
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