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ABSTRACT

To investigate the restoration progression on soil physical properties and vegetation at the
surface of logging road affected by timber harvesting operation. This study was carried out at
logging roads constructed from 1989 to 1994 in Mt. Baekwoon, Kwangyang, Chollanam-do.
Judging from the analysis of soil hardness, there were significant changes in the depth of soil
between 5 and 10cm. Soil hardness was recovered from the compacted condition to the natural
forest condition after 9 years passed. Soil macroporous ratio (pF2.7) of topsoil was higher than
that of deep soil. Soil moisture retention of topsoil was more improved than that of deep soil.
From the view of soil bulk density, the necessary time for recovering to the undisturbed condition
of forest soil was about 10 years in the logging road left. Soil physical properties such as soil
bulk density and porous ratio were recovered as time passed. Improved soil physical properties
promoted the plant recovery on the logging road surface. The dominant species on the logging
roads were Cornus kousa, Prunus sargentii as overstory species, Rubus crataegifolius, Lespedeza
bicolor as understory species, and Saussurea gracilis, Pteridium aquilinum var. latiusculum as
herbaceous species. The plant recovery of bank-slopes was faster than that of cut-slopes and road
surface. In progress of year, average plant coverage were 70 to 90% in cut- and bank-slopes and
30 to 60% on the logging road surface which was elapsed 9 years after logging road constructio
Therefore, additional planting and seeding work could be effective to the soil condition and

vegetation restoration.
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Fig. 1. Changes of soil hardness using cone penetrometer on the constructed logging roads.
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Table 1. Changes of soil physical properties on the logging roads by year after construction.

hemims‘mc"::ﬂy:;th(cm-) 1989 | 1990 | 1991 | 1992 | 1993 | 1994 h;:g:l
Macroporous ratio 0~7.5 29.0 36.6 24.4 276 220 21.0 48.4
(pF2.7, %) 7.6~15.0 21.6 30.5 23.0 254 20.0 18.7 38.9
Porous ratio 0~7.5 65.7 61.6 57.0 49.8 36.3 35.9 70.3
(%) 7.6~15.0 64.6 57.6 51.9 46.7 349 30.3 68.2
Soil bulk density 0~75 0.909 1.017 1.139 1330 | 1.688 1.698 | 0.788
(g/cw) 7.6~15.0 0.938 1.123 1.275 1.412 1.724 1.741 0.850
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Table 2. Correlation matrix between soil physical properties and plant indices.

Factors Elapsed Soil bulk Macroporous  Porous Plant Species Evenness
year densty ratio ratio coverage diversity index
Elapsed year 1.0000
Soil bulk densty  -0.9770** 1.0000
Macroporous ratio  0.6227* -0.6645* 1.0000
Porous ratio 0.9777** -0.9964** 0.6726* 1.0000
Plant coverage 0.4948* -0.5267* 0.3074 0.5463* 1.0000
Species diversity 0.7708**  -0.8252** 0.3710 0.7988** 0.1730 1.0000
Evenness index 0.7086**  -0.7561** 0.3384 0.7219** 0.0452 -0.9640**  1.0000

Note :

* means statistically significant at 5% level and ** means statistically significant at 1 % level
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Table 3. Importance value of species emerged on the logging roads.
Korean name  Scientific name COTSUCtion vear | 1989 1990 1991 1992 1993 1994
Woody species
Ik gR e Philadelphus schrenckii 5.01 1.30 2.63 572 5.15
Ry Stephanandra incisa 4.30 1.77 1136 2.78
—‘F—;}’g v Clerodendron trichotomum 1.29 0.95 1.27
3 Actinidia arguta 1.39 3.37 1.46 1.72
FE L3 Acer palmatum 0.66 2.61
5y Aralia elata 1.09 3.94
lﬂli > Styrax japonica 1.46 6.38
o g) Deutzia parviflora 1.30
2EAYT Fraxinus rhynchophylia 1.27 1.30
LR Rhus chinensis 6.28 0.96 3.57 4.45
SI—‘;’— =2 Lindera erythrocarpa 1.30 5.52 2.63 3.54 1.11
A %7 Rubus crataegifolius 5.87 5.30 5.16 9.13 6.90 8.16
Al Cornus kousa 306 306 470 140 138 273
Aleivpa Prunus sargentii 1.76 10.32 7.95 4.63 1.20 1.36
&-ﬂ‘—i Hydrangea serrata for. acuminata 1.36 1.56
AbZ ) 5 Zanthoxylu schinifolium 1.93 2.72 3.85 1.72
2} Lespedeza bicolor 3.30 5.21 9.75 2.46 2.04 3.89
L2 Alnus japonica 7.27 2.38
A Rhus verniciflua 1.77
Zt (-2 Albizzia julibrissin 1.09 1.00
AL} I Pinus koraiensis 1.29 1.30 6.08 1.86 1.11
Z:iﬁi} Lespedeza maximowiczii 4.38 1.10 3.88 2.73
ze Sasa borealis 727 1236 7.79
a3} Quercus serrata . 1.48 1.87 091
7'?_%—";'{- Rhododendron schlippenbachii 1.29
=z }2 Cornus controversa 1.23
%’ Pueraria thunbergiana 2.84 0.79
vl L} Sorbus alnifolia 1.29
Herbaceous species
Zhol =] & Setaria viridis 1.57
%’-1&5 Boehmeria tricuspis 0.69
T Pteridium aquilinum var. 3.87 2.07 4.75 5.91
latiusculum
T &= Chrysanthemum zawadskii var. 0.84
latilobum
AR s Festuca ovina 2.20 1.81 4.42
E S Elsholtzia splendens 3.47 3.96 1.27
X588 Impatiens noli-tangere 0.95 4.55 0.95
FeE Astilbe chinensis var. davidii 1.71
etol A Commelina communis 4.34
Dq x5 Gypsophila oldhamiana 0.99 1.11 0.82
o Codonopsis lanceolata 1.08
=7 g}ﬁ}"é‘ Bidens bipinnata 3.09 9.19
ol e} Patrinia scabiosaefolia 1.56
> Erigeron canadensis 0.74 0.82
g 5= Kummerowia striata 0.66
74 Adenocaulon himalaicum 2.81 1.71
XAl EEo] Pilea mongolica 2.06 5.29 15.24 2.29 7.03 8.60
=9 3}% Hypericum ascyron 0.72 0.01
FEX Impatiens textori 3.23 3.02 1.98 11.64 4.39 3.17
H D]\:T-% Angelica decursiva 1.89
A Arundinella hirta 3.79 1.48
Al Phaseolus nipponensis 1.05
% Artemisia princeps var. 10.51 1.13 3.85 3.11 6.23
orientalis
A -eIvtE  Melampyrum roseum var. 221
ovalifolium
0133 Persicaria hydropiper 8.58
2 iitl-al Thalictrum actaefolium 1.48
28 Saussurea gracilis 6.16 3.08 502 1040 4.56
TFEXNE Oplismenus undulatifolius 11.66 5.54 14.03 16.02
2;1130 Plantago asiatica 0.96 3.47
3 Angelica gigas 3.34
%ﬁx Miscanthus sinensis 2.01 263 255 127
2o B Pseudostellaria palibiniana 1.94 2.09
%7&7’( =3 Lysimachia clethroides 5.31 3.79 1.27 2.15
3}l Y o) Cardamine flexuosa 0.66 1.11
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Table 4. Changes of species diversity indices on the logging roads by year after construction.

Indices | _mtruction year 1989 1990 1991 1992 1993 1994
Species diversity(H') 11985 | 12343 | 10939 | 10952 | 1.0729 | 09717
Maximum species diversity(H'max) | 1.5682 | 14314 | 13802 | 14150 | 14472 | 1.4150
Evenness(J") 07643 | 08623 | 07925 | 07740 | 07414 | 0.6867
Dominance(D’) 02357 | 01377 | 02073 | 02260 | 0258 | 03133

100.0
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- RN
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Fig. 2.>Changes of plant coverage(%) of each part of logging the logging roads.
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olz} AJztEIck(Leak, 1992; BiRe& 5, 1994b).
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