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Studies on Vegetation Succession on the Slope of the Forest
Road and Development of Slope Revegetation Methods'*

— In Cutting Slope —
Bo-Myeong Woo?, Tae-Ho Kwon? and Nam-Choon Kim*
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ABSTRACT

To investigate the procedure of natural plant succession on cutting slope in the forest roads, considered
elapsed years and regional distribution, data were collected from natural and artificial treatment slope. And
to elucidate the effective methods of revegetation on forest road slope, each seeding experiments carried out
with 4 species( Themeda triandra, Lysimachia clethroides, Ariemisia princeps and Lespedeza cyrtobotrya) .

The pioneer species on cutting slope in the forest road were Pinus densiflora, Lespedeza bicolor, Rhubus
crataegiflora etc. in wood species, and Arundinella spp., Lysimachia barystachys, Artemisia spp. etc. in herb
species. In process of year, plant coverage was increased and average of plant coverage was 30% in road slope
which elapsed 5 years after construction. On short slope less than 3m, broadcast seeding method with straw
mulch was more effective way than the other methods.

U 19934 79 319 Reiceived on July 31, 1993.

L % - A= A »+ Dept. of Forest Resources. Seoul Nat'l. Univ. Seoul. Korea.

3 kB Al 24 82 Dept. of Forest Resources. Taegu Univ. Taegu. Korea.

CrEE R S laﬂti‘ 1]— Dept. of Ornamental Horticulture, Dankuk Univ. Cheonan. Korea.

o] 2o 19925 wRRAY }FSEA T A{FuaA dEdFRAv o5t dTEAE.

— 381 —-



382 i e AL BAT BRI Sl DRI TE MRl WY R

Slope revegation work should be adapted with forest road construction work and revegetation work with

native species will be effective.

Key words . Slope revegetaion work, Plant succession, Seeding method, Plant coverage
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Table 1. General description of forest roads investigated.

Slope Road Location Const. Total Survey Year after
name year 1gt. (km) year Const.

Chusan Kwangyang-gun 1985(A) 1.6 1992 7
Sangwolchon  Yangyang-gun 1984 (B) 10.5 1992 8
Hawolchon 1985(B) 10.0 7
Natural 1987 (B) 15.0 5
Road 1988 (B) 15.0 4
Slope Songsanri Gapyung-gun  1987(C) 1.0 1993 6
1988 (C) 2.0 5
Haenghyunri 1987(C) 5.1 6
1988(C) 7.0 5
Hongchon Hongchon-gun 1991 10.0 1993 2
Pyungchang Pyungchang-gun 1988 10.0 1993 5
1989 5.9 4
Artificial 1987 10.0 6
Treatment 1990 10.0 3
Road Bongpyung 1988 5.1 1993 5
Slope 1989 4.8 4
1991 1.0 2
Chongtaesan Hoingseong-gun 1989 8.5 1993 4
1991 1.5 2
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Table 2. Soil properties of the experimental sites at Seoul Nat’l University.
Particle Size pH O.M. T.N. Avail. C.E.C. Exchangeable Base
Distribution (%) Text. H,0 P,O; (m.e./100g)
(me/
Sand  Silt  Clay 155 (%) ppm) MO Ko Nat o cat Mg
34.1 38.5 13.4 L 6.0 2.0 0.3¢ 12.12 11.66 1.65 0.26 1.94 0.31
Table 3. Characteristic of plant materials.
Sample seed Themeda Lysimachia Avrtemisia Lespedeza
Procedure Unit triandra clethroides Princeps cyrtobotrva
grn.*/1g 53 606 10, 957 126
1st grn./1/ 2,320 114, 830 1, 884, 600 46, 110
filtering g/1! 44 189 172 366
g/1000grn. 18.8 1.7 0.1 7.9
grn./lg 46 572 10, 400 120
Gain g/lgrn. 0.40 0.17 0.46 0.91
2nd quant. wt. gravity 40.0 17.0 46.5 91.5
fil- of grn. gravity 86.8 94 .4 94.9 95.2
ter- pure grn./1! 2,020 108, 400 1, 788, 480 43, 920
ing seed g/1/ 17.6 32.2 79.9 333.1
gm./1lg 113 3, 365 22, 384 131
g/1000grn. 21.7 1.8 0.1 3.2
Debris g/lg 0.59 0.81 0.53 0.04
Husk grn./lg 7 34 548 6
Germination 9% (at 19.5C) 95 10 5 20
rate % (at 23.0C) 95 30** 15 50**
* grn. . grain

** Cold stratification before seeding
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Table 4. Correlation matrix for plant coverage and slope variables
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in forest road slope.

Variable Year Hardness pH Moisture Length Slope Altitude
Year 1.00000 -0.18494 -0.06272 0.06345 -0.31903 0.03376 -(.40899
Hardness 1.00000 0.08646 -0.26628 0.25952 0.23774 -0.04174
pH 1.00000 -0.64667 -0.03880 -0.18088 0.13256
Moisture 1.00000 -0.28535 0.24405 -0.10714
Length 1.00000 -0.02935 0.26494
Slope 1.00000 -0.22087
Altitude 100000

Variable Sand W-spe. W-indiv. H-spe. H-indiv. Cov.-S Cov.-U

Year 0.26990 0.04490 0.16762 0.12958 0.12163 0.26371 0.11459
Hardness -0.00219 -0.26385 -0.10637 -0.29466 -0.20822 -0.22364 ~0.24833
pH ~0.08759 -0.23251 -0.07030 -0.04660 -0.01218 -0.06582 -0.20264
Moisture 0.01561 0.32125 0.22585 0.24950 0.18029 0.15507 0.30836
Length 0.00812 -0.22103 -0.30099 -0.31923 -0.36798 -0.07175 -0.21423
Slope -0.04126 0.06344 0.23905 -0.08945 0.02257 -0.02622 0.23496
Altitude -0.24192 -0.03936 -0.30422 0.01165 -0.09376 -0.13086 0.00254
Sand 1.00000 -0.26410 -0.05145 -0.07286 -0.01293 0.07719 -0.02695
W-spe. 1.00000 0.58772 0.37387 0.40616 0.22687 0.31947
W-indiv. 1.00000 0.23945 0.58379 0.08210 0.17926
H-spe. 1.00000 0.63301 0.40518 0.25299
H-indiv. 1.00000 0.30608 0.16611
Cov.-S 1.00000 0.18253
Cov.-U 1.00000

* Sand : % of Sand

W-spe., W-indiv. :
H-spe., H-indiv.

No. of wood species and individuals
: No. of herb species and individuals

Cov.-S : Plant coverage of slope, Cov.-U : Plant coverage of upper forest

Table 5. Multiple regression equation for plant coverage resulting from stepwise method in forest road

slope.
. Number .
Var. Entered Number Partzlal Moglel Clp) F Prob>F
Step In R R
Removed
1 Herb species 1 0.1642 0.1642 8.9359 18.4637 0.0001
2 Year 2 0.0454 0.2095 5.4570 5.3379 0.0231
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Table 6. Importance value of wood species in forest road slope.
Unit : SDR5(%)

Construction Year oqaye 1984(B)* 1985(B) 1987(B) 1988(B) 1987(C)* 1988(C)

Species

AT (Quercus aliena) 2.86

F& (Pinus thunbergii) 19.54

4L Stephandra incisa) 6.81 5.29 19.89 19.59 12.80
F3ITE (Quercus variabilis) 1.55

U1 Acer palmatum) 1.51

w2 AT (Quercus dentata) 3.12 1.82 2.86

2| 7|t Pinus  ridiga) 8.13

SV Alnus hirsuta var. sibivica) 5.32

w5 (Castanea crenata) 8.45

2 Weigela subsessilis) 5.18
B4 U (Elaegnus unbellata) 0.65

-5 (Rhus chinensis) 0.64 6.75
APIE ( Prunus sargentii) 8.34
A7) ( Rhubus crataegifolia) 5.35 17.39 9.54 12.40 5.01 33.42 30.00
Al 8- Zanthoxylum schinifolium) 0.79 6.19 2.47
Agel WS- (Quercus accutissima) 0.86 2.49

A 70T Lindera obtusiloba) 1.30 2.34

o) WS- ( Carpinus laxiflora) 6.01

45 (Pinus densiflora) 3.64 15.21 12.24 33.13 25.74

Al 7 (Quercus mongolica) 6.79 1.55 2.45 5.12
2] { Lespedeza bicolor) 10.84 25.61 38.44 25.46 14.4 8.84 2.06
obkR] ( Robinia psudo-acacia) 2.86

25 Alnus japonica) 9.85 8.35 13.06

S (Rhus verniciflua) 0.57 7.58 1.83

228 { Magnolia oborata) 2.41

A5 (Pinus koratensis) 9.61
2 (Abies holophylla) 0.66

2E42] ( Lespedeza maxmowiczii) 3.50

Za T (Quercus serrata) 3.90

Al (Rhododendron mucronulatum) 4.09 5.71 2.06
e (Rosa multiflora) 3.70

- 2) ( Lespedeza crytobotrya) 0.73 6.78 21.78 6.71

A Z (Rhododendron schippenbachii) 0.54 1.28 3.51 6.78
23 Zanthoxylum piperitum) 2.06
Aol 2 (Smilax china) 6.67 4.17 6.66

Z2UE (Cornus controversa) 9.95
2] (Pueraria thumbergiana) 1.45 8.29 4.53 2.86
elcha - (Pinus taeda) 3.39

S|V (Sorbus alnifolia) 0.50

AT (Chamaecyparis obtusa) 0.63

* A Kwangyang, B: Yangyang, C ! Gapyung
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Table 7. Importance value of herb species in forest road slope.

Unit : SDR; (%)

Construction Year

. 1985(A)* 1984(B)* 1985(B) 1987(B) 1988(B) 1987(C)* 1988(C)
Species
Mekz (Evogeron annuus) 3.69
N ( Pseudostella heterophylla) 0.81
el (Aster ciliosus) 1.82 0.23 0.39 0.45
35971 ( Youngiaia sonchifolia) 1.29 0.78 0.96
3obe] (Persicaria thunbergii) 0.25
2A42] (Pleridium acquilinus var.) 12.04 0.56 0.20 3.02 22.88
=3 (Ligularia ficherri) 2.51
T+A }_(Chn'santhemum zawadskii 0.46
var.)
5% (Artemista sylratica) 0.95
2.7 (Eragrostis ferruginea) 9.73 1.97 0.61 1.98
79 ( Festuca ovina) 1.98 5.93
A& (Acalypha australis) 0.73 0.79
25U (Rubia akane) 0.81
2% (Prunella vulgaris var.) 0.53 1.31
Aejcte] { Thalicitrum aquilegifolium) 1.17 2.26
Holu| B (Sedum ervthrostichum) 6.42
vtei ( Liparis makinoana) 0.53 1.19
Yol (Capsella bursa-pastoris) 4.18 0.24 0.41 4.00
=23 (Hepatica asiatica) 0.52
2292 (Astilbe chinensis var.) 1.76
AL (Commeling communis) 1.83
ETE{ Aceriphyllum rossti) 0.54 1.38
52 (Polygonatum adorratum var.) 0.95 0.16 0.97
57 ( Patrina villosa) 0.27 0.39 0.33 0.16
ol { Dioscorea batatas) 0.53
wlebe) ( Patrinia scabiosaefolia) 0.58 0.13 0.24
=}z (Evigeron canadensts) 0.30 0.62 3.18 1.66
o5 { Chanopodium album var.) 1.20
A EE0) (Pilea mongolica) 0.53 0.73 1.13 0.07 0.56 2.84
A Z (Boehmeria nivea) 0.53
S5 (Impatiens textori) 3.58 0.15 0.18 1.35
o)t e] 2]  Persicaria steboldi) 0.52 0.12
a5 ( Taraxacum mongolica) 0.53
vhoivg (Angelica decursiva) 0.27
u}9] 78 2 (Chrysanthemum zawadskii) 1.02 2.53 0.07
vl Hosta longipes) 1.53
AV { Artemisia montana) .66
A { Arundinella hirta) 46,40 7.29 1.99 7.96 14.87 16.42 12.48
A% Phaseolus nippnenesis) 0.52
Aol ek ¥ ( Potentilla freyniana) 1.65 5.72 7.00
2w=7) (Equisetum arvense) 0.86 1.36
A4 (Calamagrosstis arundinacea) 0.58 0.06 0.49
% (Artemisia princeps var.) 2.99 5.02 0.90 0.16 (.34 3.39 5.81
obo] w2 a9b-5 (Melampyrum  voseum 2 86
var.)
N7V E% (Chelidonium majus var.) 2.36
%*XIL;‘(Potennlla fragariodes var.) 2.30
o} ( Miscanthus sinensis; 9.63
R (Cirsium japonica var.) 1.81
o5 { Perisicaria hydropiper) 0.76
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A7 (Melandryum firmum) 0.22
A1 (Viola mandshurica)

w1 (Artemisia japonica) 0.87
274 (Plantago asiatica) 1.48
AANFE { Asrimonia pilosa) 0.59

ol Al { Miscanthus sinensis) 0.29
33 { Aster scaber) 0.87
A ( Arisaema amurense var.)

Zz)4 (Lysimachia clethroides) 0.53 2.73

4) 5. 19934 12H 389
0.27 5.66
1.62 2.66 1.42
1.66

0.25

0.23 3.87 6.40
0.96

2.87 1.65 0.45 17.28

* A I Kwangyang, B: Yangyang, C: Gapyung
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Table 8. Plant coverage(%) by grouping of forest road variables.

Group
Variable A B C D
Length 33.06 (22)* 32. 63 (44) 26.50 (30) -
Slope 34.31 (32) 27.02 (52) 35.50 (12)
Aspect 26.67 (27) 30.40 (1D 40.62 ( 5) 28.22 ( 3)
Locate 40.00 (22) 26.47 (51) 41.67 ( 6) 28.53 (17)
Hardness 31.54 (50) 34. 06 (33) 19.17 (13)
* () is No. of surveyed plot.
Length : A(<3.0m), B(3.1~7.0m), C(7.1m<)
Slope CA(L357), B(36~457), C(<46")
Aspect : A(north), Bleast), C(south), D(west)
Locate : A (linear sector), Blarc sector), C{valley sector), D{compound sector)

Hardness : A(<15kg/cm?), B(15.1~25kg/cm?),

C(25.1kg/cm?<)}
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Table 9. Soil losses by treatment and week in experimental plot.

Week 1 2 3 4 5 6 7 8 9 10 Total

Date ~4/23 ~4/30 ~5/07 ~5/14 ~5/21 ~5/28 ~6/04 ~6/11 ~6/18 ~6/25 —
Precipi- {(mm) 25.9 30.9 5.2 429 17.6 21.3 65.7 0 39.0 10.5 259.0
tation (hH 40.4 48.2 8.1 66.9 27.5 33.2 1025 0 60.8 16.4 404.1
[ [1 281.6 96.0 14.9 114.7 17.8 11.9 42.3 0 24.0 6.5 609.7
2 2226 89.8 15,4 117.7 13.5 7.2 44.1 0 21.6 7.2 539.1
11 [3 182.8 55.7 9.6 80.1 9.5 11.7 26.7 0 14.6 3.9 394.6
Soil 4 2154 74.8 12,1 100.2 12.3 6.3 325 0 17.0 4.4 475.0
losses It [5 294.7 99.8 19.5 180.0 46.3 7.3 29.7 0 27.8 5.8 710.9
‘g/1.56m?) 6 290.6 106.6 16.1 104.9 12.6 7.7 30.4 0 16.9 4.8 590.6
v [7 99.0 62.1 10.4 8.5 13.8 10.5 30.6 0 18.3 4.5 334.7
8 79.6 43.5 9.1 724 5.8 5.8 21.4 0 11.0 4.3 252.9
Total 1666.3 628.3 107.1 855.5 131.6 68.4 257.7 0 151.2  41.4 3907.5
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Table 10. Analysis of variance and LSD test of soil losses.

Source DF S.S. M.S. F. value Pr>F
Model 3 148648.92 49549 .64 12.26 0.0174
Error 4 16166.73 4041.68
Total 7 164815.65
LSD Test for the soil runoff
Treat No. 1 I 11 v
Mean of soil runoff (g} 57:1‘4 4341.8 650.8 293.8
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