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Study on the Ecological Restoration of Rock-exposed-cut-slope
by Natural Topsoil Restoration Methods :
In Case of Won-Ju Experiment

Nam, Sang-Joon - Suk, Won-Jin" - Kim, Nam-Choon”

l)Hyunwoo Green, Ltd - ISchool of Plant Resources, Dankook Univ.

ABSTRACT

This study was conducted to suggest the ecological restoration and environmentally friendly
revegetation technology for the rock-exposed cut-slopes by the Natural Topsoil Restoration Methods
(NTRM) with the following restoration objectives; (1) prevention or reduction of wind and water
erosion, (2) provision of food and cover for variety of animal species, (3) improvement of the visual
or aesthetic quality of the disturbed slopes. On Nov. in 1995, the 5cm thick layer of artificial soil
and 2cm thick layer of straw-mulching was attached at rock-exposed cut-slopes by NTRM without
using anchor wire and anchor pin. The main results during four years surveying on the ground-
coverage effect, plant growth, species diversity and importance values were summarized as follows.
1. Artificial soil attached at rock exposed cut-slopes was not eroded until recovered by tree and

herbaceous vegetation in spite of not using anchor wire and anchor pin. Also it shows low soil

hardiness and has almost the same amount of bacteria and fungi with in surrounding natural
topsoil.

2. In ‘combination for the woody vegetation’, Lespedeza cyrtobotrya, Albizzia julibrissin, Rhus
chinensis, Indigofera pseudo-tinctoria occupied upper layer vegetation. Since three years after
seeding, Indigofera pseudo-tinctoria had overwhelmed the other woody plants and cool season
foreign grasses, Erigeron canadensis, Taraxacum mongolicum, Commelina communis, Arundinella
hirta (Thunberg) and Oenothera erythrosepala grows at lower part of the vegetation,

3. The heights of the Rhus chinensis grows 1.8m, Indigofera pseudo-tinctoria 2.0m, so it seems
that the objectives of woody vegetation with native plants could be accomplished.

4. After 4 years later after seeding in ‘combination for the herbaceous vegetation’, the most

dominant plant was Indigofera pseudo-tinctoria, the next was in order of cool-season grasses,
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Taraxacum mongolicum, Erigeron canadensis, Ixeris dentata (Thunberg), Oenothera erythrosepala,

Arundinella hirta (Thunberg). The diversity index in ‘combination for woody vegetation’ was

higher than that in ‘combination for the herbaceous vegetation’. The tendency of the intrusion of

secondary succession plants was more effective in ‘combination for the herbaceous vegetation’

than in ‘combination for the woody vegetation’

Key words : rock-exposed-cutsiopes, ecological restoration, revegetation technology, dorminance,
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Pheto 1. View of rock-exposed slopes before and after revegetation works by Natural Topsoil Restoration

Methods(NTRM)(Fig a ;

view of before seeding(’95.

11), Fig b ; view of six month later after

seeding(’96. 5), Fig c: view of four years later after seeding(’99. 8))
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Table 1. Soil pH measured in water and Colony Forming Unit/g-dry weight

natural soil in

artificial soil of NTRM

treatment .
surrounding area upper part on the slope | lower part on the slope
Colony Forming Unit/g-dryweigt 3.0 x 10 2.8 X 10 3.6 x 10
soil pH measured in water - 7.49 7.37

Table 2. Seed germination, purity and seeding rates in Seed mixture treatment [ (Mixture type 1)

no. of | germination no. of | germination seeding
species expected | at constant purity | seeds per |at field plot amf-:ndment rates - per
plants per temp. index
one nf (%) one gram (%) one '
Alnus hirsuta (5 2.2]v}5) 20 60 0.88 750 20 1.5% 0.38
Pinus thunbergii (&%) 30 60 0.97 85 90 2.00 1.35
Evodia danielii (5]-}45-) 50 60 0.97 95 35 2.0 5.17
Zanthoxylum schinifolium (AFZ2VH) 30 60 0.89 108 35 2.0 1.78
Rhus chinensis (¥1}4%) 30 60 0.97 65 35 2.0 4.53
Albizzia julibrissin (AFY5) 20 60 0.97 25 35 2.0 471
Lespedeza cyrtobotrya (Z342]) 50 60 0.99 150 75 1.5 1.12
Lespedeza cuneata (8] 52]) 50 85 0.98 720 50 1.5 0.25
Indigofera pseudo-tinctoria (*do}x) 50 70 1.00 180 40 1.5 1.49
Arundinella hirta (31%) 200 40 0.53 1020 30 20 6.17
Tall Fescue 200 92 0.98 430 90 2.0 115
Perennial Ryegrass 200 100 0.98 500 95 2.0 0.86
Creeping redfescue 200 82 0.92 950 85 2.0 0.66
Oenothera erythrosepala (“43to]) 10 55 1.00 3300 35 2.0 0.03
total 1,140 29.65

z,

? . amendment indexes for winter seeding



58 HAE -

EEE

e

£ WHEE 2RV AMEE 2EF9F9 2]
=34 wighy O AREE sk A" S
Hol-g3 %, 1g9 FTAMETE ofsf & 29
2ok # 20 EAelg-E 2 A9 7|2
T2 ARG AP AI}FEFE, 1997 1997b)
ojv mEFAAA BEEE ik SeHA
o HFFL 71E A A7 el Eo) 7] 3 &
AL-g-ek) wlmshy o H2 gko] AREH
A|FAZN7} AgA| R AL/ F4
fAlE el LS Zheksle] HAASE A4
ol AlF-Al71e] dEe Wl vbE A2
= BAAS 200] HEHAL, AlFA71e] 43
o] A& zhxteie} n|pe], ot2(HE, 1997
1997b)ell = RAAS 155 A&t gy
[ e Ly, 34, Abaur, Huyy, 3t
A, AR, dolze] wE - FEFob AW
ZEFE i, gol, w7t ARE AL
Z7| 53422 Tall fescue, Perennial ryegrass,
Creeping redfescue®| 32| & 9| 2Fo| ALE-H

sief. HARAD T HREE S0

1802/

;, BEF 1008 m, 2EF 860/m o 2H A
zﬂﬂ o8 RR{IF 2RFEC HAEE ek

Wl 33 Ho;m: HEF 2508/, EEF
1270/m' &M 285 9152 A2lEE st
A 22Fof el 2FL 4708/ m'3} 800%/m’

o] AR5 of 4:69] v&o] A&t w)
3 I3 iy OelA fxdF:s 94 &
AL *11*1717} 2707 HEelal e
ol 3 el xERe] obstn AEsHA A
3] ZHEHJ_ﬂ—E— g AATFEE v Fe
2 7lHstaint.

m. #a o D&

Nl 2

2o e ZASEA B A Bels ¢
27k ST b, ALFE, AR
st FAS e v 447
ol B2 oM HANRH PYHvIE
SHTUS AT A ATEEA $T5]
Slehabal 1 33), mheba] 2o AT hd A
MR e WA wL A E
Nem Aywsed HEASINE 2HsE A
AxE FUPYE Foz AWhedol 2 4
o2 AdE s

MR FAbdost A% ARE O X
49} ¥ 59} Zvh X 4elx HiE mpe} 3ol &

7] gy eigs Dol =4 27
o= el AFAGF, Avrrt Edsa

<

Table 3. Seed germination, purity and seeding rates in Seed mixture treatment [I(Mixture type [I)

no. of expected| germination no. of | germination seeding

species plants per | at constant | purity | seeds per |at field plot amie:;l:(em rates per

one m' temp. (%) one gram (%) one m'

Lespeceza cyriobotya (#h2}) 150 60 0.99 150 75 1.5 3.37
Lespedeza cuneata (R #]) 150 85 0.98 720 75 1.5 0.50
ndigofera pseudo-tinctona  (v&ok 2) 100 70 1.00 180 40 1.5 2.98
Arundinella hirta (}al%) 300 40 0.53 1020 30 2.0 9.25
Tall Fescue 300 92 0.98 430 90 2.0 1.72
Creeping redfescue 200 82 0.92 950 85 2.0 0.66
Perennial Ryegrass 300 100 0.98 500 935 2.0 1.28
Cenothera enytrosepala (22o1) 10 55 1.00 3300 35 2.0 0.03
Artemisia princeps var. orientalis (%) 10 42 0.52 4000 50 2.0 0.04
total 1,520 20.07
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Table 4. number of seedlings(tillers) and plant height in seed mixture type 1 ‘tree and shrub vegetation’

dates
9615122 7/17 9/10 977519 776 9/9 99/6/1
species
" no o f pl na o f plant no of nt of no of plani no o plant mg:lli?ellar plant
S height T height S8 height Sff‘ﬁggs height s height ¢S height  (Spread height

width)

Lespedeza cyrwobotrya (E4}2]) 127 292 0.13 115 020 5600 040 4525 027 5375 040 2000 041 54.13

Albizzia julibrissin( R} L) 0.00 0.00 0.20 7.50 0.33 1075 0.00 0.00 0.00 0.00 0.00 0.00 0.63 80.83
Evodia danielii (#1147 0.00 0.00 0.00 0.00 0.13 7.50 0.07 8.00 0.13 1350 033 2000 0.40 23.00
Rhus chinensis(E v} - - - - - - - - - - - - 1.68  181.25

Indigofera pseudo-tinctoria( o} &) 007 4.20 113 11,66  1.73 3850 013 1250 080 3550 100 7500 141 204.87
Oenothera ervthrosepala (g%o]y  0.00 0.00 0.13 1833 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00
Lespedeza cuneata( H]2]) 0.07 350 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.95 23.00

cool-season grasses 6.53 990 1087 3592 6.60 2567 6.60 2567 1850 5140 1173 7885 1097 3397

“  number of seedlings(tillers) per o.olm’

Table 5. number of seedlings(tillers) and plant height in seed mixture type I ‘herbaceous vegetation®

z A} d
9/5/22 TH17 9/10 97/5/9 719 9/9 99/6/1
species
scr:(;li(;fs fant seedlings plant ser:;Ii: S plan serc‘:dlmts ant se’;dlm S plant sréd.l plant m:;“c::lar plant
(ﬁ"erg height m";rsg) height 85 height g hel ht 85 height S°°C1M8S peight (Spread height

(tillers) (tillers) (tillers) (tillers)

width

Lespedeza cyrtobotrya (##}2]) 127 419 013 1925 0.00 0.00 000 000 000 0.00 000 000 1550 4150
Indigofera pseudo-tinctoria(fo}Z) 000 000 LI13 1137 247 3733 000 000 013 1500 060 4500 6500 156.67
Lespedeza cuneata(¥] 2/} 000 000 000 0.00 020 51.75 0.40 8.00 040 SL.77 040 5177 000 0.00

cool-season grasses 527 808 1293 2370 13.00 2853 953 1375 297 1500 627 4295 1595 4254

“: number of seedlings(tillers) per o.olm’
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Table 6. Percent groundcoverage and species diversity in two types of seed mixture

ground coverage (%)

species diversity

1996 1997 1999

seed
mixture . .

¢ s; |7 |9 |1y | s | 7| 9 |1y| Seecies | Maximum r D’

ype diversity |species diversity (Evenness) {(Domi )
22 117 | 10 5 9 9 9 7 (H’ (shannon)) (H'max) VEnness ominance

type I 8 46 | 52 | 53 | 35| 57 | 23 | 37 0.8478 1.0414 0.8141 0.1859
type 11| 8 51 81 | 73 | 58 | 43 | 50 | 43 0.5922 0.8451 0.7007 0.2993
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Table 7. Importance value of the species in two types of seed mixtures on July, 1999

importance value

species

type I type Il
Indigofera pseudo-tinctoria (o}2) 0.3596 0.3891
Lespedeza cyrtobotrya (&+}2]) 0.0878 0.0424
Rhus javanica (E1+-F7) 0.0907
Evodia danielii (#]1}-F) 0.0176
Albizzia julibrissin ( R}F7# 1) 0.1118
cool-season grasses 0.1312 0.2393
Erigeron canadensis (%" 0.0432 0.1649
Taraxacum mongolicum (”fv—i’fl) 0.0778
Commelina communis (& 7§H]) 0.0477
Arundinella hirta (Thunberg) (QF32) 0.0176 0.0700
Oenothera ervthrosepala ('5'%Fo]) 0.015 0.0726
Ixeris dentata (Thornburg) (4~8}7) 0.0217
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