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Fig. 1. Map of Mt. Namsan in Seoul.
Fig. 2. Study sites (No. 1~44) to investigate the distribution of Eupa-

km, §502 21 km9 Zol§ 7IXH, v]¥ A @& o8 3 torium rugosum in Mt. Narmsan.
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Fig. 3. Eupatorium rugosum community underneath the red pine forest.
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Table 1. Vegetation table of forest communities in Mt. Namsan

Serial Number
Releve Number
Quadrat Size(m’)
T1 Height(m)
Coverage(%)
T2 Height(m)
Coverage(%)
S Height(m)
Coverage(%)
H Height(m)
Coverage(%)
Species No.

1
1
25
12

2

25
16
65
6
10
2
40
1
85

3
4
25
16
30
5
30
2
20
1
10
10

4

9
25
16
70

S
20

20
12

5
14
25
20
60

6
20

6
15
25
12
60

7
25
25
20
60

5
20

1
10

1
40
12

8
39
25
16
60

9
41
25
16
40

5
20

2
20

1
60
15

10
42
25
18
40

43
25

30

)

15

80

12

25

22

60

30

15

80
10

13

25

12

55

10

10

80

14

22

25

70

10

10

70

5
21
25
15

16
11
25
40

15

17
13
25

0

—_ W

70
18

18
17
25
12
70

15

10

80
18

19

19

25

60

10

15

30
13

20
20
25
14
40

10

10

30
16

21
26
25
14
60

10

70
15

22

27

25

0

15

10

80
12

23

40

25

60

10

50

15

24

25

12

80

15

15

25
28
25

70
12
30

15

08 1

10
8

50
11

26
37
25
15
40

20

20

70
18

27
38
25
11
80

28

25

50

70

20

20
12

10
25
14
80

10

10

50
11

31
16
25
30

10

32
18
25

80

—_ W W

(V=

33

%

25

70

10

10

15
10

35

25

14

60

20

10

50

36
31
25
14
70

10

30

— N

[~ NV

38
33
25
14
80
12
10

10

70

39
34
25
12
60

=V

40
35
25
12

41
36
25
15
75

40

15

20

42

25

13

70

40

15

15
15

43

25

80

20

10

20

44
bx)
25
2
60

20

10

10

Differential species of community
Eupatorium rugosum
Oplismenus undulatifolius
Ailanthus altissima
Persicaria blumei
Calamagrostis arundinacea
Robinia pseudo .acacia
Pinus koraiensis

Pinus densiflora

Quercus mongolica
Disporum smilacinum
Sorbus alnifolia

Acer pseudo. sieboldiarnum

Viburnum erosum

Companions

Styrax japonica
Stephanandra incisa

Rubus crataegifolius
Lespedeza bicolor

Prunus sargentii

Pteridium aquilinum var. latiusculum
Parthenocissus tricuspidata
Commelina communis
Zanthoxylum schinifolium
Liriope platyphyila

+ + o+ =

+ o+ o+ .

+ o+ W o

+ o+ -
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%)

Rhododendron yed: var. poukk
Smilax sieboldii
Quercus serrata
Juniperus rigida
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Table 1. Continued

Microstegium vimineum

Pilea mongolica

Alnus hirsuta

Carex humilis

Callicarpa japonica

Cocculus trilobus

Stellaria aquatica

Carex lanceolata

Dioscorea batatas

Spodiopogon sibiricus
Achyranthes japonica

Ainsliaea acerifolia

Artemisia princeps var. orientalis
Carex siderosticta
Chenopodium ficifolium
Fraxinus rhynchophylla
Persicaria nodosa

Quercus aliena

Festuca ovina

Ampelopsis heterophylla for. Citrulloides
Ardlia elata

Artemisia japonica

Betula platyphylla var. japonica
Duchesnea chrysantha
Elsholizia splendens

Erechtites hieracifolia
Euonymus alatus for. ciliato. dentatus
Forsythia koreana

Fraxinus sieboldiana

Humulus japonicus

Kalopanax pictus
Rhododendron mucromdatum
Rhus chinensis
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Table 1. Continued

Rosa multiflora

Viola verecunda

Abies holophylla

Acer mandshuricum

Ambrosia artemisiifolia var. elatior
Amorpha fruticosa

Artemisia keiskeana

Artemisia stolonifera

Carpesium abrotanoides
Celastrus orbiculatus
Chrysanthemum boreale
Dioscorea quingueloba

Erigeron annuus

Geum japonicum

Lespedeza maximowiczii
Ligustrum obtusifolium
Lysimachia clethroides
Metasequoia glyprostroboides
Morus bombycis

Mosla punctulata

Persicaria perfoliata

Phryma leptostachya var. asiatica
Polygonatum odoratum var. pluriflorum
Populus tomentiglandulosa
Pueraria thunbergiana

Quercus acutissima

Rubus parvifolius

Sambucus williamsii var. coreana
Scilla scilloides

Setaria viridis

Smilax riparia var. ussuriensis
Symplocos chinensis for. pilosa
Vitis amurensis

Vitis coignetiae
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Table 2. Dominant species, dominant species coverage of tree layer(CDS), relative light intensity at 30 cm height(LD 30 cm) and 90 cm
height(LD_90 cm), and coverage of tree layer(CT), and coverage of Eupatorium rugosum(CEr) in Mt. Namsan

Relevé No. Dominant Species CDS(%) LD_30(%) LD 90(%) CEr(%)
1 Robinia pseudoacacia 60 38.02 42.49 30
2 Robinia pseudoacacia 65 11.45 10.11 5
3 Pinus densiflora-Prunus sargentii 50 1.34 1.32 -
4 Robinia pseudoacacia 30 11.18 9.89 10
5 Quercus mongolica 70 3.02 271 -
7 Quercus mongolica-Prunus sargentii 80 6.60 520 10
8 Pinus densiflora-Quercus mongolica 70 13.36 9.52 -
9 Robinia pseudoacacia-Quercus mongolica 70 10.95 11.10 15
10 Prunus sargentii-Quercus mongolica 80 53.93 50.92 -
11 Pinus densiflora 40 100.00 100.00 70

13 Pinus densiflora 70 18.32 15.13 5
14 Robinia pseudoacacia 60 4542 57.51 5
15 Robinia pseudoacacia-Quercus mongolica 60 649 5.60 b
16 Quercus mongolica-Alnus hirsuta 30 9.05 733 -
17 Betula platyphylla var. japonica-Pinus densiflora 70 17.82 14.54 20
18 Pinus koraiensis 80 2.63 253 -
19 Pinus densiflora 60 267 249 5
20 Pinus densiflora 40 1031 9.89 5
21 Robinia pseudoacacia 30 23.55 21.50 70
23 Betula platyphylla var. japonica 60 485 440 -
24 Quercus mongolica-Pinus densiflora 70 344 3.19 -
25 Robinia pseudoacacia 60 5.61 5.75 5
26 Pinus densiflora 60 26.98 19.67 10
27 Pinus densiflora 70 5.61 5.49 4
28 Quercus mongolica 70 447 4,03 5
29 Quercus mongolica 80 4.96 5.60 -
30 Quercus mongolica 60 2.56 220 -
31 Quercus mongolica 70 3.55 4.03 -
32 Quercus mongolica 70 229 2.09 -
33 Quercus mongolica 80 3.70 2.93 -
34 Quercus mongolica 60 28.24 21.36 -
35 Quercus mongolica 80 4.85 4.40 -
36 Quercus mongolica 75 2.56 231 -
37 Quercus mongolica 40 3.70 3.55 5
38 Quercus mongolica-Sorbus alnifolia 80 2,67 231 10
39 Robinia pseudoacacia-Alnus hirsuta 60 442 3.73 60
40 Pinus densiflora 60 6.12 6.03 15
41 Robinia pseudoacacia 40 15.76 14.65 15
42 Robinia pseudoacacia 40 18.05 16.23 70
43 Robinia pseudoacacia 30 9.54 8.90 20
44 Robinia pseudoacacia 60 10.31 6.48 40
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Table 3. Correlation coefficient between coverage of Eupatorium
rugosum{CEr), and light intensity at 30 cm(LD_30) and 90
cm height(LD_90), and coverage of tree layer(CT) in Mt.

Namsan
LD 30 LD 90 CT
CEr 0.449** 0.432%* -0.293*

* p<0.05, ** p<0.01.

Table 4. The result of ANOVA of coverage of Eupatorium rugosum
(CEr) by dominant species of tree layer(Robinia pseudo-
acasia, Pinus densiflora, Quercus mogolica and Pinus
koraiensis) in Mt. Namsan

Sum of square df  Mean square F

between groups 3229.239 3 1076.413 2.902"
within groups 10385.636 28 370916
total 13614.875 31

™ non-significant (p>0.05).

ey, B TETF A8 FF 2 FL012FEE HNYT
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Table 6. Depth of F-H layer, moisture content, organic matter content
and soil acidity by the community with presence and ab-
sence of Eupatorium rugosum in Mt. Namsan

Eupatorium  Depth of Moisture Organic
rugosum F-H layer content matter pH
Present 2.03+1.11 16.67£2.11  6.37:091 4.85+0.29
* ns ns ns
Absent 417£186  16.00£585  6.07£142  43520.17

*There is a significant difference between communities with presence
and absence of Eupatorium rugosum at the level of 0.05.
ns: non-significant (p>0.05).

GATHTable 7). o= AYTIUEY A 543 &
ALE, NFTEUEY e EY
8t Y=t(Fig 4), 3o FALH FAEE] TolsiAY
B E Wa]7) o]¥7) gio|tLandenberger and Ostergren 2002).
T3 FH A A" FA7E Eoldl) fEiA  del HA-F
Az 749 7o) o]FojAc} st ol EY T4 F271
S dot B 27] A7 8-S v 7] W o] tHCopeland and
Medonald 1985). 12| B2, NFFIUES RESO] 4A dg
A @& Aol 27] DAY Aoy B F Hugt Ege] A
AIEE HSE JHAER AZEnh

Table 7. Correlation between coverage of Eupatorium rugosum and
depth of F-H layer, moisture content, organic matter content
and soil acidity in Mt. Namsan

Depth of ~ Moisture
F-H layer  content matter

Organic

Coverage of s " s
, -0.738*  -0.036 -0.085"  0.619
Eupatorium rugosum

*p<0.05, ns: non-significant (p>0.05).
F-H layer: Fermentation + Humus layer.

Table 5. Soil properties and coverage of Eupatorium rugosum from different forest types of dominant species in Mt. Namsan

Dominant species in tree layer Mean depth of F-H layerl(cm) Moisture content(%) Organic matter(%) pH CErz(%)
Pinus koraiensis 7.00£0.50 14.50+4.32 7.52£0.16 4.14+0.09 <l
Pinus densiflora 1.17£0.17 13.35£3.29 5.17£0.64 5232047 78.33+2.88
Quercus mongolica 3.00£2.50 18.91+8.75 5.4242.18 4.41+0.28 <1
Prunus sargentii 0.3 £0.01 20.79+4.01 4.91+0.20 4.55+0.02 60.05+0.13
Robinia pseudoacacia 0.85+0.01 20.34+3.99 10.12£0.15 4.83+0.01 70.00+0.05

' F-H layer: Fermentation layer + Humus layer, ? CEr: Coverage of Eupatorium rugosum.
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Fig. 4. Depth of F-H layer of soil in Mt. Namsan: with presence(top)
and absence(bottom) of Eupatorium rugosum.
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Distribution Pattern of Eupatorium rugosum in Various Forest Types and
Soils in Mt. Namsan

Kil, Ji-Hyon, Kew-Cheol Shim', Young-Moon Jeon” and Ho-Joon Lee’
Division of Plant Ecology, National Institute of Environmental Research, Incheon 404-708, South Korea
'Department of Biology Education, Kongju National University, Gongiu, Chungnam 314-701, South Korea
zDepartment of Biological Sciences, Konkuk University, Gwangjin-gu, Seoul 143-701, South Korea

ABSTRACT : This study was carried out to investigate the relationship of occurrence and distribution of
Eupatorium rugosum by forest types and soil characteristics in Mt. Namsan in Seoul, Korea. E. rugosum is
designated as a harmful non-indigenous plant in ecosystem by the Natural Environment Conservation Act in
Korea. E. rugosum grew along roadside and in valleys with some favorable light conditions. E. rugosum
occurred in aggregations under Pinus densiflora and Robinia pseudoacacia communities. And it was sparse in
forests of Quercus mongolica and P. koraiensis. The representative herb layer species were Oplismenus
undulatifolius, and Parthenocissus tricuspidata in the E. rugosum communities. There was a significantly
negative correlation between the coverage of E. nugosum and the coverage of tree layer. However, the result
of ANOVA of E. rugosum coverage by dominant species of tree layers did not show a significant difference
(0>0.05). The level of soil moisture content, organic content, and pH, was slightly higher in communities with
E. rugosum than without, but it was statistically non-significant difference. However, it was found that the
coverage of E. rugosum was very significantly negative correlated with the depth of top soil profile (litter and
fermentation layer, p<0.05).

Key words : Distribution of Eupatorium rugosum, Forest type, Soil characteristics




