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for the Restoration of Original Vegetation®
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ABSTRACT

This study was conducted to identify forest topsoil’s usefulness from July 2013 to Oct 2014.
Generally, there are abundant seeds in topsoils and it can be used at restoration works. Mt.
GARIWANG is famous for biodiversity in Korea. This study was aimed to find out the suitable
utilization methods of natural topsoils for restoration works at sky-slopes construction sites. Test beds
was made to identify suitable collecting times and suitable topsoil thickness. The main results are
summarized as follows.

First, Mt. GARIWANG have diverse species and in topsoils we can find lots of burried seeds which
can be used at restoration works.

Second, according to indoor experiment, as the depth of topsoil used thicker, the number of plants
and coverage rates were increased. Also, there were no distinct differences in coverage rates between
Scm and 8cm thick topsoil plots and it can be possible to use at least 3cm thick topsoils even thou

lower coverage rates.
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Third, as the results of research about indoor and outdoor experimental plots, there were difference

in plant emergency. If we use the stabilizer to protect soil erosion, then we can get more increased

results at sloped outdoor experimental plots.

Fourth, based on environmental impact assessment, there was 389 species in whole region of Mt.

GARIWANG. Through this seed bank experiments, we can find 23 varieties, including 4 tree varieties

and 19 herbaceous varieties. We can find lots of native herbaceous species from topsoils.
Fifth, this research was done at the specific area of Mt. GARIWANG and used limited topsoils.

But we monitoring more longer periods, then there will be more useful outcomes.

Finally by researching topsoils of Mt. GARIWANG, we can find diverse native plants. Thus, we

must reuse natural topsoils of Mt. Gariwang for restoration of original vegetation.

Key Words : Mt. GARIWANG, Ski slope restoration, Seed bank, Germination test, Topsoil, Vegetation

restoration.
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Figure 1. View of collecting topsoils at Mt. Gariwang
ski-slope construction sites.
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Figure 3. View of emerged plants after 80days.
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Table 1. Physical and chemical analysis of topsoils collected at ski slope construction site of Mt. GARIWANG.

Classification 2013.05 2013.10 2014.04

Acidity (1 : 5, pH) 4.72 5.62 5.59

Organic meter (g/kg, OM) 10.49 8.74 9.21
Available phosphate (mg/kg, Av.P205) 21.59 25.09 15.99
Total nitrogen(%, T-N) 0.61 0.43 0.52

Cation exchange capacity (C.E.C) 26.04 28.75 29.57

Ex. cation of Calcium (cmol/kg, Ca*) 5.42 5.36 4.30
Ex. cation of Potassium (cmol/kg, K*) 0.78 0.94 1.85
Ex. cation of Magnesium (cmol/kg, Mg>*) 0.84 0.96 1.27




A4 2

o

A% A% FPRERS] WEFA A9 BEUL A7 207

Table 2. Emerged species and dominant plants of indoor experimental plots established by topsoil collecting time
and topsoil thickness.

Thickness of topsoils
Scientific name lem 3cm Scm 8cm conltrast

AF) ASY [AF AS |AF AS |AF AS | *
Rubus crataegifolius (AFE71) [ R ) (] [ [ ] (] ([ [ ]
Persicaria vulgaris (%) ) [ ) () [ ] () o [ ]
Spodiopogon cotulifer (715) (] [ O [ O [ ] L
Carex siderosticta Hance (TIA}Z) oY 0 O O [ (] O ([
Viola rossii Hems 1 (IL7ZA|H])L) @) O [ ] O O O
Viola patrinii (Z1A|¥])%) O O
Phtheirospermum japonicum (\}F=30]%) O O O O
Erigeron annuus (70'%4%) O O O O [ ] [ ] O
Taraxacum officinale (M FNEH)) O O O O o
Oenothera biennis (25| %) O O ]
Lespedeza cyrtobotrya (FHe]) O [ J  J
Robinia pseudoacacia (V7 UH) O O O O
Erythronium japonicum (2#A]) O O O
Artemisia montana (2V%5) O () O O
Cirsium setidens (312973 F) O bt O
Aralia elata (%) O O
Corydalis remota (B3A) O O
Amaranthus lividus (78] ) () O
Rhododendron mucronulatum (F22) O O
Isodon inflexus (~Fd}a}) @) O
Phellodendron amurense (3#U5) O O O
Erythronium japonicum (Z#A]) (]
Paris verticillata (0HE) @)
Digitaria sanguinalis (9}23°]) [
Poa compressa (53XoFE) O
Humulus japonicus (3713 2) [ ]
Trifolium repens (E7]%) [ ]
Artemisia princeps (%) [ ]
Lespedeza cyrtobotrya (FAHe]) o o
Erigeron canadensis ("§) ([ J
Potentilla fragarioides (FAZ%) O

Total 5 5 9 6 17 12 21 17 7

Y A-F Topsoils Collected in Fall season

? A-S Topsoils collected in Spring season

% @ Occured species shows above 25-50% coverage
“ O Occured species shows below 25% coverage
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Table 3. Emerged species of slope experimental plots established by topsoil thickness.

Thickness of topsoils

Control

Scientific name lem 3cm Scm 8cm
plot

A-F A-F A-F A-F

Rubus crataegifolius (*FE71) o’ (] [ ] [ ]
Persicaria vulgaris (B51%) o [ ] ()

[ )
Spodiopogon cotulifer (715) (] (] [ ]
Carex siderosticta Hance (JA}X) ([} ( } ()

Viola rossii Hems 1 (IL7ZA|H])L) o?

Viola patrinii (Z1A|¥])%)

Phtheirospermum japonicum (\}E=350]%)

Erigeron annuus (7N%%) [ ]

Taraxacum officinale (M FNEH))

Oenothera biennis (2%0]%)

Lespedeza cyrtobotrya (Z#+2])

Robinia pseudoacacia (VM UF)

Erythronium japonicum (G#X)

Artemisia montana (A%%)

Cirsium setidens (121 973F)

ORN BN BE BE BIGORN BN BN BE BN BN BN J

Aralia elata (%)

Corydalis remota (&34)

Amaranthus lividus (78] 5)

Rhododendron mucronulatum (Z1&2)

Isodon inflexus (AF2}3})

Phellodendron amurense (3% 0

([ BN BN BEGEE BN BN BIGEN RIGRIGRN BN BN BN BIG)

Erythronium japonicum (B#HA])

Paris verticillata (70 HE)

Digitaria sanguinalis (9}28°])

Poa compressa (53XoFE)

Humulus japonicus (333 2)

Trifolium repens (B7]%)

Artemisia princeps (%)

Lespedeza cyrtobotrya (FHe])

[ BE BN BN BN BN BEO)

Erigeron canadensis ("§=)

Potentilla fragarioides (FA1%)

Total 5 9 17 21 7

" @ Occured species shows above 25-50% coverage
O Occured species shows below 25% coverage
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Table 4. Cover rates and number

experimental plots.

of emerged species according to collecting time and topsoil depth in

Classification | Topsoil depth Clause Quadrat1 Quadrat2 Quadrat3
cover rate 28 25 20
lem
a number of emerged species 4 4 5
cover rate 75 70 65
3cm
Fall a number of emerged species 8 9 8
topsoil cover Tate 91 96 93
Scm
a number of emerged species 12 14 13
cover rate 95 92 91
8cm
a number of emerged species 18 19 19
cover rate 30 20 25
lem
a number of emerged species 3 3 4
cover rate 60 55 65
3cm
Spring a number of emerged species 6 7 7
topsoil cover rate 80 70 70
Scm
a number of emerged species 11 13 12
cover rate 90 80 75
8cm
a number of emerged species 14 14 15
cover rate 15 18 15
lem
a number of emerged species 3 3 4
cover rate 40 35 45
3cm
a number of emerged species 5 6 7
Slop cover rate 65 49 57
experimental Scm
site a number of emerged species 8 9 9
cover rate 60 50 65
8cm
a number of emerged species 11 11 13
cover rate 43 65 40
Contrast site
a number of emerged species 4 4 5
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Table 5. F-test of topsoil depths, emerged species number, coverage rates.

Cause of change ss df 1S F ratio p-value F critical value
Process 67788.05 2 33894.03 148.88 0.000 3.08
Residual 25953.95 114 227.67

Sum 93742 116
Table 6. Correlation of topsoil depth, species number and cover rates.
Topsoil depth Species number Cover rate
Topsoil depth 1
Species number 0.907 1
Cover rate 0.739 0.863 1
Table 7. Regression analysis of species number and topsoil depth.
Independent variable A factor Standard error p-value
Topsoil 1.546 0.117 0.01 less than
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