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Abstract

The purpose of this study is to investigate the vegetation structure and ecological restoration of disturbed forest due to
artificial plant. To this end, 12 plots were set up and surveyed. The result analyzed considering mean importance
percentage(M.I.P) showed that the types were divided into three groups which are artificial planted forest type(three plots),
natural forest-artificial planted forest type(four plots), natural forest type(five plots). Dominant proportion of artificial
planted species were as follows: artificial planted forest type was over 60%, natural forest-artificial planted forest types were
14 ~49%. The range of Shannon's index of all associations was from 0.7131 to 0.7771(natural forest-artificial planted forest
> natural forest » artificial planted forest). Also we suggested restoration method of vegetation for ecological value as
follow: Control of density considering step and Remove of Pinus koraiensis seedlings of understory layer and shurb layer.
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Table 1. General description of the physical features and vegetation of the study plots

Community I I Jill
Plot number 2 10 12 1 3 4 5 6 7 8 9 11
Altitude(m) 440 310 340 440 310 340 440 310 340 440 310 340
Slope(°) 16 10 10 15 15 10 20 20 25 16 20 18
Height(m) 12 11 14 12 12 11 12 15 14 14 15 15
Canopy Mean DBH(cm) 25 20 20 30 25 22 20 25 25 25 25 25
Cover(%) 80 70 80 70 70 70 70 70 70 80 70 70
Height(m) 6 7 8 6 7 6 8 6 7 7 8 7
Understory Mean DBH(cm) 10 12 10 10 8 12 8 12 12 10 12 12
Cover(%) 10 20 10 30 30 30 30 20 20 30 20 5
Shrub Height(m) 2.0 1.5 1.0 2.0 1.5 1.0 2.0 1.5 1.0 2.0 1.5 1.0
Cover(%) 15 10 10 20 10 10 20 10 10 20 10 5
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Fig. 2. Mean importance percentage of major woody species in twelve plots.
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Table 2. Importance percentage of woody species by the

layer in type |

Plots . bayer oy s M

Species
Pinus koraiensis 62.12  16.39 0.00 36.52
Quercus variabilis 2413 29.17 7116 33.65

2 Quercus mongolica 13.75 9.46 0.00 10.03
Prunus sargentii 0.00 3732 0.00 12.44
Staphylea bumalda 0.00 7.68  28.85 737
Pinus koraiensis 0.00 0.00 7.19 1.20
Pinus rigida 60.09  64.52 0.00 51.55

10 Pinus densiflora 9.79 0.00 0.00  4.90
Juniperus rigida 0.00 0.00 7.19 1.20
Quercus acutissima 1051 3549  49.78 2538
Quercus aliena 19.61 0.00 1425 12.18
Pinus koraiensis 100.00  14.72 0.00 5491
Corylus heterophylla 0.00 530  65.00 12.60
Quercus acutissima 0.00  28.85 0.00  9.62

12 Quercus variabilis 0.00 24.78 0.00 826
Lindera obtusiloba 0.00 5.83 0.00 194
Prunus sargentii 0.00 9.70 0.00 323
Styrax obassia 0.00 10.84 0.00 3.61

' Importance percentage in Canopy layer U: Importance
percentage in Understory layer, S: Importance percentage in
Shurb layer, M: Mean importance percentage
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Table 3. Importance percentage of woody species by the
layer in type II

Layer

Plots . c' U S M
Species
Pinus koraiensis 24.95 0.00 23.30 16.36
Pinus densiflora 21.76 0.00 0.00 10.88
1 Quercus variabilis 39.39 36.63 0.00 3191
Quercus mongolica 6.10 24.67 0.00 11.27
Lindera obtusiloba 0.00 0.00 21.59 3.60
Pinus koraiensis 35.99 0.00 0.00 18.00
Quercus variabilis 52.46 21.56 0.00 33.42
3 Quercus mongolica 11.55 39.05 25.00 22.73
Lindera obtusiloba 0.00 0.00 25.00 5.79
Rhus trichocarpa 0.00 15.79 25.00 9.20
Pinus koraiensis 49.22 44.15 0.00 39.33
Juniperus rigida 0.00 0.00 33.33 5.56
4 Quercus variabilis 34.01 0.00 33.33 22.56
Quercus aliena 2.87 20.24 0.00 8.18
Quercus mongolica 13.89 35.61 33.33 24.37
Pinus koraiensis 14.61 0.00 0.00 7.31
Pinus densiflora 33.76 0.00 0.00 16.88
5 Quercus acutissima 16.92 0.00 0.00 8.46
Quercus variabilis 10.56 0.00 0.00 528
Prunus sargentii 24.17 100.00 0.00 4542
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Table 4. Importance percentage of woody species by the
layer in type Il

Plots . Layer @ u s M
Species
Pinus koraiensis 0.00 10.66 0.00 3.55
Quercus variabilis 8.67 14.29 0.00 9.36
6 Quercus mongolica 81.44 71.43 17.94 68.47
Prunus sargentii 9.90 0.00 0.00 4.95
Fraxinus rhynchophylla 0.00 0.00 16.35 2.73
Pinus koraiensis 0.00 10.31 0.00 3.44
Quercus variabilis 26.09 33.33 2348  28.07
7 Quercus mongolica 63.61 43.03 2197  49.81
Prunus sargentii 0.00 13.33 0.00 9.59
Juniperus rigida 0.00 0.00 17.42 2.90
Pinus koraiensis 0.00 0.00 12.41 2.07
Quercus mongolica 84.34 0.00 15.04  44.68
8 Juniperus rigida 0.00 57.00 17.67 21.95
Lindera obtusiloba 0.00 0.00 12.41 2.07
Rhus trichocarpa 0.00 0.00 12.41 2.07
Pinus koraiensis 0.00 100.00 0.00  33.33
Pinus densiflora 71.13 0.00 0.00 35.57
9 Quercus variabilis 15.40 0.00 0.00 7.70
Quercus mongolica 13.47 0.00 50.00 15.07
Rhus trichocarpa 0.00 0.00 50.00 8.33
1" Pinus koraiensis 0.00 100.00 0.00  40.00
Quercus acutissima 100.00 0.00 0.00 60.00

e Importance percentage in Canopy layer U: Importance
percentage in Understory layer, S: Importance percentage in
Shurb layer, M: Mean importance percentage

e Importance percentage in Canopy layer U: Importance
percentage in Understory layer, S: Importance percentage in
Shurb layer, M: Mean importance percentage
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Table 5. Soil properties of three types(twelve plots)

Type Plots pH EC(dS/m)
2 3.78 0.89
I 10 391 1.03
12 3.81 0.54
1 3.54 1.40
I 3 4.00 0.68
4 3.89 1.13
5 3.92 0.62
6 431 0.99
7 4.15 0.98
m 8 4.87 0.35
9 3.89 0.76
11 4.08 0.63
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Table 6. Vegetation Structrure and Ecological management by types

Target density for
Type Vegetation Structure remove(%) Ecological management
step 1  step2 step 3
. Lo = Control the density of Pinus koraiensis in
= Dominance species in canopy :
Pinus koraiensis, Pinus rigida eanopy
I ’ 45~60 20 10 = Induce of succession for density control(step 1, 2)

* Dominance of artifical planted species : over 60%
* Low diversity

* Induce of Quercus spp. restoration in
understory and shurb

= Competition between Quercus and Pinus
i koraiensis 20
* Dominance of artifical planted species : about 30%

* Induce of Quercus spp. restoration in
understory and shurb
= Induce of succession for density control(step 1)

10 -

* Dominance species in canopy :

m Pinus densiflora, Quercus mongolica etc.
= Planted of Pinus koraiensis in understory
= Appearance of Pinus koraiensis in shurb

= Remove Pinus koraiensis in understory and
shurb
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