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Variations of Soil Bulk Density and Natural
Revegetation on the Logging Road of Timber Harvested-Sites!
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ABSTRACT

The objective of the study was to provide the useful scientific data on the early rehabilitation of the lcgging
road after timber harvesting in the forest area. This study was carried out at logging roads which were
constructed during 1989 and 1994 in Mt. Baekwoon. The field survey was conducted in July. 1994,

Judging from the analysis of soil bulk density, time required for recovery as the undisturbed forest soil
condition was more thar 10 vears in the road which was left, and the regression equation is as follows,

Y, =1.4195—0.0744 - X(R?*=0.91}
Y,=1.4673—0.0688 - X{R*=0.73}
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(X ! elapsed year after road construction. Y,, Y, : soil bulk density{g/cm;) at 0~7.5¢cm, and 7.5~15.0cm,
respectively)

Especially soil bulk density with buffer strip-woods was 0.890~0.903g/cm?, so it was 2092 lower than that
of logging road surface without buffer strip-woods. Among the 7 factors, location, sand content, and soil

hardness had statistically significant effect on the soil bulk density in logging road surface

The pioneer species on logging road surface were Rlues cratargifolius, Prunus chinensis, and Lespedioza
cvrtohotrva, etc. in woody species, and Plovidium aqicilinem. Avundinelle hivta, and Lysimachin clethroldes,
ete. in herb species. So, in process of year, average plant coverage were 70% on cutting and banking slope
and 209 on logging road surface which elapsed 6 vears alter logging road construction.

Through this research. buffer strip-woods must be remained for environmental conservation of forest
conditions, and from the time to be closed the road, planting, seeding, and grazing works could be effective

to the soil condition and vegetation recovery .

Kev words . Timber harvesting. logeing voads, Forest soil bulk density improvement, buffer strip wsods
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Fig. 1. Structure of surveying plot in logging road
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Fig. 2. Annual variation of average soil bulk density of logging road surface by soil depth

Table 1. Soil bulk density(g/cm®' of undisturbed forest and logging road constructed forest during

1989~ 1994 {year) L
. ~ Year  Undisturbed 1989 1990 1991 1992 1993 1994
>oil depth{cm! s0il
0~ 7.5 0.694 1.055 1.079 1.265 1.253 1.305 1.443
7.5~15.0 0.773 1.099 1.202 1.365 1.264 1.300 1.542
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Table 2. Bulk dermt} of logging roads without buffer strip-woods and with buffer strip- woodsig/cm?

Soil depth(em?

Category
Bon 0=7.5 75-15
Logging road with buffer strip woods (.892 .903
Logging road without buffer strip woods 1.055 1.099

Table 3. Soil hardness and soil moisture content of undisturbed area and logging road

Soil hardness (kg/cm?®

Soil moisture (%)

Year Category Soil depthcm) Soil depthicm!
0~7.5 7.9~15 0~7.5 7.5~15
Undisturbed site 0.51 (.65 27.5 30.0
Without buffer 6.70 8.54 21.4 24.9
‘ strip-woods
1989 o
With buffer 3.02 4.04 38.9 38..4
strip-woods
1990 Logging road 7.67 11.79 23.9 24.0
1991 Logging road 13.97 20.09 13.1 12.6
1992 Logging road 23.05 24 .45 11.8 12.1
1993 Logging road 7.55 7.55 14.1 17.6
1994 Logging road 8.16 9.54 14.5 12.7
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Table 4. Correlation coefficients of influences factor at soil bulk density
. Bulk Soil Soil Total No. of Sand Soil T
[ndicies . . ) L s ) Location
o density moisture hardness  precipitation precipitation content depth
Julk density 1.0000
Soil moisture .2306" 1.0000
Soil hardness 0.7119%**  -0.3787*** 1.0000
Fotal 01448 0.2662*  0.2605°  1.0000
precipitation
No. of 0.1724 -0.1673 0.2742%~ 9921T** 1.0000
precipitation
Sand 0.7330%7%  -0.4536***  .8212***  0.1904 0.2042* 1.0000
content
Soil depth €.0471 0.0098 (.0325 0000 . 0000 0.0000 1.0000
Location (h.2547* 0.0938***  (.1785 1.2152* .3363** 0.1507 9.0¢000 1.0000
Significance | % ® % 0 S.2-99%. sk * 19928, 95%, % 195>S. -40%
Table 5. Multiple regression equations for soil bulk density (g/cm?®)
. Regression Partial Model
ariables coefficient R? R? F Significance
Constant 0.3658
Location 15.4394 0.53%94 0.5394 103.0463 0.0001***
Sand 4.9929 0.0565 0.5959 12.1677 0.0006***
Soil hardness 4.1792 0.0128 0.6087 2.8079 0.0974*

Multi-R= 0.6087

Significance | * ®* * | S$.>99%, * 195>5.>90%
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Table 6. Importance value(%) of surveyed species in each logging road

Species/ Year ‘ 89 89 90 91 92 93 94
> With buffer strip-woods Without buffer strip-woods

Acalybha australis 8.82 27.09
Acer mono 0.91 3.02 3.66
Acer paimatum 1.87 6.98 1.21
Actinidia arguta 0.94 4.92 3.24
Adenocaulon himalaicum 5.21 19.39 7.57
Albizzia julibrissin 1.83 7.02
Alnus japonica 22.25
Aralia elata 5.28 5.02 3.81
Avrisaema amurense var. 0.89 1.56
Avrtemisia princeps var. 2.74 1.66
Arundinella hirta 22.32 3.94 1.33 3.51 1
Aster scaber 1.25 3.50
Astilbe chinensis var. 2.35 (.96 1.54 1.43 1.32 74
Calamagrostis arundinacea 0.97
Carex bostrychostigma 5.01 10.93
Carex siderostica 9.01 3.25 8.45
Carpinus laxiflora 1.85
Clevodendron arguta 1.43 2.26 1.77
Cocculus trilobus 1.35
Commelia commaunis 1.53
Cornus walter? 1.45
Digitaria sanquinalis 9.28
Erigeron canadensts 1.03 1

.34
.43 3.28 1.70

™o

Festuca ovina

Hydrangea serrata for. acuminata 1.67 2.81
Hylomecon vernale 1.17
Hypericum ascyron 1.05 2.15
Impatiens textor: 6.30 2.59 9.54
Lespedeza cvrtobotyrya 2.51 3.05 1.81 2.83 3.72 7.76 3.86
Lespedeza maximowiczii 6.11 1.54 5.74 2.76 4.82
Lindera ervthrocarpa 1.80 7.14 10.93 4.32 2.60 9.50
Lysimachia clethroides 3.95 9.46 10.12 3.37 7.47 6.53
Oplismenus undulatifolius 5.31 2.83 4.80
Paeonia obovata 1.26
Persicaria hydropiper 15.04
Pilea mongolica 9.27 7.20 5.16 17.26 7.78
Potentilla freyniana 2.48 1.37 1.01
Prunus sargentii 1.06 12.47 6.49 5.38 7.01
Pseudostellaria palibiniana 1.05 1.03 1.78
Pteridium aquilinum var. 1.29 6.27 5.30 1.17 6.04 3.16
Pueraria lobata 1.35 1.12 1.74 1.74
Quercus acutissima 1.11 5.28
Rhus chinensis 0.98 4.60
Rhus verniciflua 1.04
Rubia akane 0.97 1.23 1.56
Rubus cratargifolius 9.66 24.01 23.60 1.89 12.93 6.91
Sasa borealis 14.48 2.59
Saussurea gracilis 1.21 1.87
Stephandra incisa 3.14 1.10 1.24
Styrax japonica 2.05
Viola mandshurica 1.11
Vitis amurensis 2.89
Youngia denticulata 1.18
Zanthoxylu schinifolium 3.08 6.77 3.78
Table 7. Changes of vegetation factors from remained buffer strip-woods
Vegetation factors No. of No. of Plant
Buffer strip-woods species individuals coverage (%)
Logging road with buffer strip-woods 5.5 31.2 53.7

Logging road without buffer strip-woods 4.3 25.8 43.7




552 RFRpiH CERVE O] AR kel VIMRMTEREA 3k MR

Table 8. Changes of vegetation factors after logging road construction

Location Year 1989 1490 1991 1992 1993 1994
Species Diversity 1.0570 0.9532 1.0574 0. 9()4( 1.0926 0.6501

Index Max. of Species Diversity  2.1799 ].‘*927 1.9634 1.7404 1.7430
Evenness .4849 47 3 (1.5999 0.6278 0.3959
Dominance 0.5151 R2T 0.4001 (.3722 (.6041

Species 4.3 4.1 3.8 4.5 33 2.5

Total Individuals 25.8 14.5 12.2 26.0 107 11.9
Coverage 43.7 20.2 12.1 45.7 13.9 11.1

Species 7.6 53 3.7 6.3 50 4.7

CS [ndividuals 43.0 37 14.3 41.0 280 297
Coverage 68.3 450 11.7 58.3 283 1.0

Species 4.3 4.3 3.0 3.3 27 1.3

RI Individuals 23.3 2403 11.0 22.7 5.0 4.7
Coverage 18.3 N3 5.3 16.7 3.0 17

Species 2.0 1.3 3.7 4.3 2.3 2.7

RC Individuals 12.3 4.3 9.3 220 5.0 8.7
Coverage 11.7 3.7 9.7 45.0 2.3 5.0

Species 1.7 07 4.0 3.0 1.7 (.0

RO Individuals 21.3 10.0 13.7 29.3 2.3 5.0
Coverage 30.0 a0 9.0 30.0 2.3 1.0

Species 6.0 6.7 4.7 5.3 5.0 3.3

BS Individuals 290 270 12.7 15.0¢ 13.3 11.3
Coverage 90.0 40.0 26.7 78.3 33.3 36.7

*CS ¢ Cutting slope, RI: Inner part of road surface, RC  Center part of road surface, RO Outer surface of
road slope, BS | Banking slope
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