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Plant Community Survey and Analysis for Restoration of
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ABSTRACT

This study is carried out to investigate plant community structure, actual vegetation map and
flora for examining the relationship between naturally introduced vegetation and surrounding
vegetation in Hamtae coal-mined spoil lands. According to the analysis of vegetation, surrounding
vegetation was divided into five plant community groups : Pinus koraiensis community, Pinus
densiflora - Quercus mongolica community, Q. mongolica - Deciduous broadleaved trees community,
Betula schmidtii - B. davurica community, Larix leptolepis community. Robinia pseudo-acacia,
which had been planted, was dominant species in coal-mined spoil lands. Young trees, which were
naturally introduced, such as B. schmidtii, B. davurica etc., partially appeared with the high
density(15 ~ 19ea/ 100m2) in coal-mined spoil lands. The flora of this area was listed as 54 taxa; 22
families, 42 genus, 50 species, 3 varieties and 1 forma. Especially Spodiopogon sibiricus,
Miscanthus sinensis, Arundinella hirta, Artemisia capillaris, Artemisia iwayomogi and Youngia
denticulata appeared with the high frequency. It is estimated that the proper way for harmonious
and effective revegetation is to target B. schmidtii - B. davurica communities and to seed B.

schmidtii - B. davurica mixing highly frequent herbaceous species.

Key words : Coal-mined spoil lands, Plant community, Naturally introduced vegetation, Betula

schmidtii, Betula davurica
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Community Proportion(%)
Pinus koraiensis 18.5
Pinus densiflora 8.0
-Quercus mongolica ’
Quercus mongolica 34.6
-Deciduous broadleaved trees ’
Betula schmidtii 12.3
-Betula davurica '
Larix leptolepis 2.5
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Others 13.0
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Plot Number i 2 3 4 5 6 7 8 9 12 10 11 13 14 15 16 17 18
Altitude(m) 775 760 755 725 725 750 750 780 775 730 720 720 725 735 745 730 735 730
Aspect 290 307 300 290 280 117 65 110 95 90 285295 L10 55 75 340 334 325
Stope(®) 34 33 36 35 38 38 38 38 34 27 35 37 28 36 42 28 30 32
Height of tree layer(m) 10 10 10 12 11 10 11 12 13 11 11 10 1t 1 20 20 20
Mean DBH of tree layer(cm) 16 14 12 16 25 14 12 13 15 20 15 17 18 13 12 20 23 20
Cover of tree layer(%) 60 40 40 50 60 75 80 80 80 80 65 65 70 75 75 70 60 65
Height of subtree layer(m) 5 5 5 - - 6 3 5 - - 5 5 - - -
Mean DBH of subtree layer(cm) 7 5 5 - - 5 5 5 - - 5 13 - - -
Cover of subtree layer(%) 30 20 30 - - 50 50 50 25 40 - - 20 30 40 - - -
Height of shrub layer(m) 1.2 1.2 12 1.0 08 1.8 15 08 15 1.8 1.0 10 15 12 10 1.0 1.2 1.2
Cover of shrub layer(%) 80 80 70 60 40 35 20 10 40 30 60 70 40 30 30 50 50 40
Cover of herb layer(%) 5 10 20 5 20 5 5 5 10 20 5 50 30 10200 30 40 30
Number of species 12 10 9 10 8 9 9 9 8 16 10 15 19 15 10 17 28 16
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Species
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T ST S

H
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Pinus koraiensis
Quercus mongolica
Lindera obtusiloba
Pinus densiflora
Tilia amurensis
Larix leprolepis
Betula schmidrii
Betula davurica
Prunus sargentii
Maackia amurensis
Lespedeza maximowiczii
Rhus trichocarpa
Triptervgium regelii
Rhododendron mucronulatum
Rhododendron schlippenbachii
Fraxinus sieboldiana
Actinidia arguta
Fraxinus rhynchophyila
Corvius heterophylla
Corylus sieboldiana
Stephanandra incisa
Acer pseudo-sieboldianum
Svmplocos chinensis for. pilosa
Quercus serrata
Magnolia sieboldii
Rubus crataegifolius
Sorbus alnifolia
Rhus chinensis
Acer mono
Rhamnus davurica
Vaccinium koreanum
Samvucus williamsii

var. coreana
Weigela subsessilis
Carex humilis
Carex siderosticta
Miscanthus sinensis

Preridium aquilinum
var. latiusculum

Polygonatum odoratum
var. pluriflorum

Schisandra chinensis
Equisetum arvense
Spodivpogon sibiricus
Cephalanthera longibracteata
Astilbe chinensis var. davidii
Lysimachia clethroides
Aster scabe

Artemisia svivatica

Hosta longipes

Smilax nipponica

Asarum sieboldii

Rubus oldhamii

4.7
58 55
1.9
12.2
26.9
18.529.1

9.1

22.8
20.9
12.8

6.0
84.017.2
28273
90.7

34 43

58 85
309
244129

16.0 3.5 85
43 129
7.0

10.0
12.9

7.0

216
65.050.4139 3.7
45 287134

99 14.1 -

13.7
56
59
1.9
6.4
3.7
11.1
11.3
12.5
53 53 106
2.4 3.7
4.3
32
32
4.9
49

18.1
16.4

37
53

10.7 59 64
87 7.8

24
15

49.9 5.6
31.810.5

28
29

3.6
35

4.0

6.5

8.6

19.6
6.9

23

25
45
4.4
6.9
35 11
1.5
1.8

55
4.3
7.2

10.0

29

6.9

52
15.5

6.9

73
6.9
4.4
24
52
0.7
4.4
29

5.1
3.1

96.0

4.0 1.7

1.7
3.1
15.1
19.3 3.3
6.9

14
17

3.1
9.2
54
0.9

59

15.3
17.1

10.2

3.6

5.8

2.6
22
4.3
5.1
4.0
3.6
5.4
33

* T D tree laver, ST : subtree laver, S : shrub laver, H : herb layer
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Community I I

Plot Number 1 2 3 4 5 6 7 8

Altitude(m) 725 725 730 730 720 725 715 715
Aspect 335 210 335 275 290 330 330 310
Slope(®) 35 35 35 35 33 35 35 35
Height of subtree layer(m) 2.5 - - 4 3 -

Mean DBH of subtree layer(cm) 2 - - 3 3 -

Cover of subtree layer(%) 20 40 - - 30 25 15 -

Height of shrub layer(m) 1.0 1.0 1.2 1.0 1.0 1.5 1.5 1.5
Cover of shrub layer(%) 10 20 5 5 5 40 40 40
Cover of herb layer(%) 30 20 25 5 35 10 15 15
Number of species 15 12 12 10 11 15 17
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il

Community
Species ST S H ST § H
Robinia pseudo-acacia 100 735 3.2 912 85 82
Salix hulteni 6.0 39
Sorbaria Sorli/{?‘[ l?tellipila 19 04 30
Rubus crataegifolius 51
Amorpha fruticosa 13.6 1.0
Larix leptolepis 03 43 6.0
Pinus densiflora 0.5
Betula schmidtii 89 378 3.0
Betula davurica 426 6.0
Lespedeza maximowiczii 35 0.8
Lespedeza cvrtobotrva 0.5
Lespedeza bicolor 23
Arundinella hirta 117 13.1
Miscanthus sinensis 12.1 6.0
Tripterygium regeli 1.4
Hvpericum ascyron 42 4.6
Oenothera odorata 6.6 4.6
Fraxinus sieboldiana 1.4

var. angustata
Mosla punctulata 134 6.6
Erigeron annuus 8.0 8.0
Riododendron edoerse 124 29
Artemisia iwavomogi 3.2
Synurus excelsus 6.3 3.0
Ixeris dentata 7.3 23
Youngia denticulata 1.4
Youngia sonchifolia 1.4
Festuca ovina 4.6
Spodiopogon sibiricus 8.5
Populus tomentiglandulosa 2.3

*x ST o subtree layer, S

shrub layer, H : herb layer
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Scientific Name Scientific Name T, AR, ZE4lE] Fo] gledew, B F
Pn?aceae o Leguminosae WA Ao g g gubslr] olgle EF& uluh}
Pinus koraiensis Lespedeza cyrtobotrva Bl mgleh] MLThL L -
. s . L al=tale (o] -
Pinus densiflora Lespedeza maximowiczii e e e L R ey
2 e - =
Larix leptolepis Amorpha fruticosa F 100m v S A 57 22 155, 19572
Robinia pseudo-acacia
_ P vheht T AbdA el ubEh, Eebehd el
Gramineae . Te wo . o
. N "o i -
Miscanthus sinensis Anacardiaceae MAHel 3~50 Y= W A7 R3]
Spodiopogon sibiricus Rhus chinensis 2 gle] HEFG R A-e-Ae] =& Aog )
Spodiopogon cotulifer ehteh @9 s E, AR, Aol 5
Calamagrosits Celastraceae
arundinacea X FEix|de)] 23As I 9l Fo] Aledo] ]y
Setaria viridis Tripterygium regelii - o =
. prerygium reg slovh, A4 ZALFekel L3R4 ekokeh, o
Setaria glauca N 1 LellE maren =
I . =2 51) o olg) v T oo
Arthraxon hispidus Hypericaceae Fgz] ol Aped o] s1dt A I )
Arundinella hirta Hypericum ascyron o kgl golgt FHAH R AN FAo] &
Calamagrostis epigeios g Fon BEE | ooz

Festuca ovina

Cyperaceae
Carex humilis

Salicaceae
Salix hulteni

Salix purpurea
var. japonica

Betulaceae
Betula davurica
Betula schmidtii

Fagaceae
Quercus mongolica

Urticaceae
Boehmeria tricuspis

Polygonaceae
Persicaria sieboldii
Persicaria blumei

Caryophyllaceae

Pseudostellaria
heterophylla

Actinidiaceae

Actinidia arguta

Rosaceae
Potentilla chinensis
Rubus crataegifolius

Sorbaria sorbifolia
var. stellipila

Onagraceae
Oenothera biennis

Symplocaceae
Symplocos chinensis

for. pilosa
Oleaceae

Fraxinus rhynchophylla

Fraxinus sieboldiana

Labiatae
Isodon excisus
Mosla punctulata

Caprifoliaceae
Weigela subsessilis

Valerianaceae
Patrinia villosa
Valeriana fauriei

Compositae
Leibnitzia anandria
Aster scaber
Aster vomens

Artemisa capillaris

Artemisia princeps
var. orientalis

Artemisia iwayomogi
Erigeron annuus

Saussurea pulchelia

Ixeris dentata var. albiflora
Youngia denticulata
Youngia sonchifolia

(ea/100m%)

Community B

T

=i A ol

Species

[ I

m

v

I IO
Robinia pseudo-acacia 9 8
Salix hulteni 1 2

Sorbaria sorbifolia 11
var. stellipila

Rubus crataegifolius 1 -
Amorpha fruticosa 1 1
Pinus densiflora -1
Betula davurica -
Betula schmidrii -
Lespedeza maximowiczii -1
Lespedeza cyrtobotrva -1
Quercus mongolica - -
Lindera obtusiloba - -
Rhododendron mucronulatum - -
Rhododendron schlippenbachii - -
Fraxinus sieboldiana - -
Pinus koraiensis - -
Tripterygium regelii - -
Rhus trichocarpa - -
Fraxinus rhynchophvlla - -
Actinidia arguta - -
Stephanandra incisa - -
Acer pseudo-sieboldianum - -
Corvlus sieboldiana - -
Prunus sargentii - -
Maackia amurensis - -
Tilia amurensis - -

Symplocos chinensis
for. pilosa

Corvlus heterophvlia - -
Weigela subsessilis - -
Vaccinium koreanum - -
Larix leptolepis - -
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