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ABSTRACT

This study was carried out to examine the process of plant succession through
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vegetation invasion and to select appropriate endemic plant species for rapid
stabilization and good visual effect on cut-slopes of forest roads. Establishing total of
sixty 1mX1m sample plots, fifteen for each forest road constructed in the year of
'93(six-year-old), '95(four-year-old), '97(two-year-old), and '98(one-year-old), the ecological
attributes of invading vegetation on cut-slopes were analyzed. The results are
summarized as follows:

1. The rate of vegetation coverage was highly associated with soil hardness and aspect
of cut-slope. Higher rate of vegetation coverage was caused by larger number of
invading plant species.

2. The dominant woody species were Rubus crataegifolius, Rhus chinensis, Lespedeza
bicolor, Salix hulteni, Alnus hirsuta, and Pinus densiflora. The visual attractive for the
fruit of Rubus crataegifolius and the autumn coloration of Rhus chinensis was noteworthy.
The dominant herbaceous species were Youngia sonchifolia, Spodiopogon sibiricus, and
Lysimachia clethroides in all study forest roads. Spring flower of Potentilla freyniana and
Viola rossii: summer flower of Lysimachia clethroides, Commelina communis, Glycine soja,
Persicaria sieboldi, and Oenothera odorata. and autumn flower of Artemisia stolonifera
and Impatiens textori were abundant and remarkable.

3. The diversity index of woody species tended to be increased as years passed after
construction, and that of herbaceous species were decreased.

4. The dominance of Th of dormancy form was early high in the first year of
construction, getting decreased thereafter. And that of MM+M+N was increased as
years passed after construction, but that of Ch+H+G+Th+HH was decreased.

5. The degrees of succession were estimated by 359, 111, 97, and 87 for the

construction year of 93, '95, '97, and 98, respectively, increased as years passed
after construction.

Key words : cut-slope, vegetation of invasion, degree of succession, native species
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Table 1. The study forest roads by constructed year.

Constructed year Section Total distance(km)
1993 Bongmyeong office ~Saemokhyeon 45
1995 Saemokhyeon~Bookbangri 7.3
1997 Saemokhyeon~Deuwoonjimnaegi 4.5

1998 Moolteu~Myeonnaegol 7.5
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Table 2. Importance values for woody species on forest road cut-slopes by
constructed year.

Species Importance value(%) Flowering | Fruiting
1993 1995 1997 1998 time time
Larix leptolepis 2.2 5 9
Pinus koraiensis 2.9 5 10
Pinus densiflora 12.8 5~6 9~10
Salix koreensis 3.2 4 5
Salix hulteni 2.4 3.0 5.7 7.6 4 5
Salix gracilistyla 1.2 2.6 16.9 3~4 4~5
Alnus hirsuta .2.5 23.5 3~4 10
Betula davurica 1.2 51 5 10
Quercus aliena 2.0 5 10
Quercus mongolica 3.3 2.7 5
Quercus serrata 2.7 5
Quercus variabilis 2.7 5 10
Ulmus davidiana 5.3 2.9 4~5 5~6
Morus bombycis 1.3 2.1 4~5 7~8
Lindera obtusiloba 4.1 58 3
Spiraea prunifolia var. simpliciflora 1.9 3.0 4~5
Stephanandra incisa 4.5 5 10
Rubus crataegifolius 200 38.7 41.1 148 6 ~
Prunus sargentii 1.5 4~5 ~
Lespedeza bicolor 8.8 30.0 7.9 7~8 10
Lespedeza maximowiczii 49 6~17 9~10
Pueraria thunbergiana 1.9 8 9~10
Zanthoxylum schinifolium 8.4 2.0 8~9
Securinega suffruticosa 3.1 6~8 9
Rhus chinensis 8.7 47 133 186 7~8 10
Parthenocissus tricuspidata 2.0 6~7 8~9
Actinidia arguta 1.1 2.0 5 10
Actinidia kolomikta 2.0 5 9~10
Ardlia elata 5.8 59 8~9 10
Cornus controversa 7.7 3.1 5
Weigela subsessilis 4.7
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Table 3. Importance values for herbaceous species on forest road cut-slopes by constructed year.

. Importance value(%) Flowering | Fruiting
Species . ]
1993 1995 1997 1998 time time
Equisetum arvense 0.6 0.5
Athyrium yokoscense 1.8 5.1 2.1
Athyrium niponicum 3.1
Stipa sibirica 3.2 0.5 8~9 10
Eleusine indica 1.1 7~8 10
Setaria viridis 13.4 7~8 10
Oplismenus undulatifolius 12.8 5.3 1.0 8~9 10
Spodiopogon cotulifer 1.3 4.0 0.5 2.2 9 10
Spodiopogon sibiricus 10.8 5.5 1.8 2.1 8 10
Carex humilis 2.2 4.9 5.8 1.9
Carex siderosticta 1.0
Cyperus amuricus 8.4 0.6 1.7 7~9
Commelina communis 4.0 23 122 7~8
Hemerocallis fulva 1.2 7~8
Lilium concolor var. partheneion 0.5 6~7 9
Asparagus schoberioides 0.4 5~6
Polygonatum odoratum var. pluriflorum 0.5 6~7 8
Dioscorea batatas 0.5 6~7 10
Dioscorea nipponica 0.7 8 10
Humulus japonicus 0.8 0.8 7~8 8
Boehmeria tricuspis 1.6 1.4 7~9 10
Pilea mongolica 0.5 1.6 7~9
Persicaria perfoliata 1.2 7~9 10
Persicaria thunbergii 0.7 1.6 8~9 10
Persicaria sieboldi 0.6 10.3 1.2 6~8 10
Persicaria hydropiper 1.8 3.3 6~9 10
Polygonum aviculare 0.5 6~7 9
Lychnis cognata 0.5 7~8 9
Pseudostellaria palibiniana 1.5 4~5 6
Clematis mandshurica 0.6 6~8 9
Aconitum triphyllum 0.5 9 10
Actaea asiatica 0.6 6 9
Chelidonium majus var. asiaticum 04 5~8
Corydalis speciosa 0.6 4~6 8
Corydalis incisa 1.2 5 6
Descurainia_sophia 0.7 5~6 10
Sedum kamtschaticum 2.5 6~7 9
Sedum erythrostichum 0.6 8~9 10
Astilbe chinensis var. davidit 6.0 7~8 9
Saxifraga stolonifera 0.8 5 10
Potentilla dickinsii 2.1 0.4 6~7 8
Potentilla freyniana 5.7 2.9 2.3 0.7 4~5 5
Potentilla fragarioides var. major 14 1.1 1.2 5~6
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Table 3 (Continued).

. Importance value(%) Flowering | Fruiting

Species 1993 1995 1997 1998 | time time
Cassia mimosoides var. nomame 1.5 7~8 10
Kummerowia stipulacea 0.6 8~9
Vicia unijuga 0.8 7~8 10
Phaseolus nipponensis 0.5 8 11
Glycine soja 14.5 1.8 1.4 1.5 7~8 10
Oxalis corniculata 0.7 1.6 1.6 5~9
Impatiens noli-tangere 1.0 8~9 8~9
mpatiens textori 1.7 1.2 2.4 9.3 8~9 11
Hypericum erectum 0.6 0.9 1.8 7~8 9
Viola rossii 3.1 4.0 5.1 1.0 4~5 7
Viola dissecta var. chaerophylloides 0.9 4~6 8
Viola variegata 6.2 1.4 0.8 5
QOenothera odorata 2.6 4.5 1.5 7~9 10
Pyrola japonica 0.5 6~7 8
Lysimachia barystachys 0.5 6~8 8
Lysimachia clethroides 4.2 5.7 9.1 1.3 6~8 10
Metaplexis japonica 0.8 7~8 9
Meehania urticifolia 0.9 0.5 1.2 0.5 5 7
Isodon inflexus 0.6 4.4 4.9 2.1 6~8
Pedicularis resupinata 1.0 8~9 10
Rubia akane 0.5 7~8 9
Galium spurium 0.6 5~6
Patrinia villosa 1.3 0.6 0.7 7~8
Ambrosia artemistifolia var. elatior 2.5 0.4 0.7 0.5 8~9 10
Solidago virga-aurea var. asiatica 0.8 7~10 10
Aster yomena 0.6 4.9 7~10 10
Aster tataricus 0.4 7~10 10
Aster scaber 1.4 0.9 1.2 8~10
Erigeron annuus 2.6 1.4 0.5 1.6 7~9
Erigeron canadensis 2.2 1.2 7~9
Chrysanthemum boreale 0.5 1.8 9~10
Artemisia japonica 0.5 2.6 0.5 0.6 7~9 10
Artemisia apiacea 0.9 7~9 10
Artemisia keiskeana 1.9 2.5 1.0 7~9 10
Artemisia stolonifera 57 12.2 0.7 0.4 8~9 10
Artemisia montana 0.6 0.3 8~9 10
Artemisia princeps var. orientalis 2.3 7~9 10
Siegesbeckia glabrescens 1.0 8~9 10
Bidens frondosa 0.4 9~10
Ixeris dentata 0.5 5~17 8
Sonchus oleraceus 2.9 5~9 10
Youngia sonchifolia 9.1 8.0 5.6 5.5 5~10
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Table 4. Species diversity for invading vegetation on forest road cut-slopes by

constructed year.

Woody species Herbaceous species
1993 1995 1997 1998 1993 1995 1997 1998
R 20 10 15 10 38 36 41 53
H' 2.489 1.669 | 2.061 2.019 | 2.614 | 3.025 3.128 3.093
H max’ 2.996 | 2.303 2.708 | 2.303 | 3.638 | 3.584 | 3.714 | 3.970
J’' 0.833 | 0.725 | 0.761 0.877 | 0.719 | 0.844 | 0.842 | 0.779
1-J' 0.167 | 0.275 | 0.239 | 0.123 | 0.281 0.156 | 0.158 0.221

R : Species richness: H': Shannon-Wiener's diversity index:
H ma x': Maximum diversity index from H': J'
1-J': Dominance index, using H'.

. . r.
: Evenness index, using H':
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Table 5. Composition of invading vegetation life form on forest road cut-slopes
by constructed year.

Number of species

Importance value(%)

Life form®
1993 1995 1997 1998 | 1993 1995 1997 1998
MM 11 3 3 3 1108 1.4 1.3 2.7
M 4 3 7 2 5.6 3.3 7.2 3.7
N 4 5 5 5 | 143 116 138 4.4
Ch 5 3 6 7 9.8 3.5 6.9 96
Dormancy H 12 15 17 15 | 29.1 413 348 174
form G 9 5 9 4 6.5 9.7 15.3 39
Th(w) 5 5 3 8 99 122 7.4 11
Th 6 6 5 15 | 131 156 53 407
HH(Th) | 2 1 1 3 0.9 1.5 8.0 6.1
HH : 1 0.6
Ro-s 5 4 6 7 89 234 118 6.9
R3 12 13 14 15 | 228 165 299 207
L R, 3 2 4 2 3.1 55 5.9 15
Radicoid | " g8 4 1 8 | 122 45 174 192
form Rs 29 23 23 31 | 52.3 50 337 5138
Rss) 1 1 0.6 0.4
R 1 1.0
Propa- Dy 13 11 10 12 | 172 214 132 156
gation Di» 1 0.3
form D1y 1 0.7
Disse- Da 8 1 6 5 | 16.6 04 157 4.9
ciule | D2d 2 1 3 1.9 0.4 2.9
D3 6 6 5 6 | 12.7 137 8.2 14
form D32 1 1 1 0.5 1.2 1.3
D4 25 25 29 33 | 486 621 476 562
Da: 3 1 2 4 2.5 15 112 74
Das 1 0.4
b 2 3 1 0.7 3.6 1.5
b.e 1 0.4
b-1 4 1 1 3.4 8.0 1
b-p 2 2 2 3 1.2 7 24 123
b-ps 2 2 2 1 ] 129 3.4 3.3 0.5
e 30 22 23 23 | 571 51.1 396 334
e.b 1 1 4 1.5 0.4 4.4
t 3 4 6 7 9.1 68 149 205
Growth form | 3 1 5 21| 16 06 21 ]
1-b 2 1 1 1 2.4 5 1.0 1.3
D 1 1 1 3.1 3.7 0.8
p-b 1 1 1 0.6 1.2 1.3
P-pS 1 1 1 0.5 0.7 0.5
r 1 3 4 4 04 6.2 7.0 2.6
pr 4 5 5 11 65 12.8 48 131
ps 2 1 3 2 0.7 1.1 11.0 5.8

¥ Life form classification and abbreviations were referred to Lee Woo Chul(1996).
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Table 6. Degree of succession on forest road cut-slopes by constructed year.

Lite form Value of d (Importance value : %)

! 1993 1995 1997 1998

M. MM 100 16.4 46 8.6 6.3
N 50 14.3 11.6 13.8 4.4
Ch 10 9.8 35 6.9 10.3
H 10 29.1 41.3 34.8 17.4

G 10 6.5 9.7 15.3 3.9
Th’ 1 1 23.9 29.2 20.7 57.7
n 58/15 46/15 56/15 63/15
] 2832.7 1620.3 2138.7 1223.6

v (%) 49 21 17 30

* Th included HH(Th)
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