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Transition of physical and chemical properties of soils
on the slope in natural Fir-Hemlock forest (1)

Physical properties

Akio Tsujta* and Kazuhiko Ogino*

Summary : To analyze the relationship between slope topography and soil formation,

physical properties of the soil on a slope in the natural secondary Fir-Hemlock forest, which

developed on the parent material of granite, were investigated. The results obtained are

summarized as follows;

1.

The maximum water holding capacity and porosity were larger in the surface soils and
smaller in the skirts of the slopes. On the contrary, the solid phase ratio and volume
weight were larger in the subsoils and smaller in altitudes of the slopes.

. Water permeability showed a positive correlation with gravel content and a negative

correlation with maximum water holding capacity.

. Sand and gravel on the slope were moved downslope by surface runoff and accmulated

on the lower part of the slopes, but clay were ran off and silt showed a similar
tendency. It is considered that the physical properties of soils in the forest were
regulated by water movement.

. Reflecting the pedogenetic factors exerted, there appeared diverse soil types even in the

area of one hectare. Furthermore, physical properties and soil texture were different in

the same soil type.
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Table 1. Physiography and soil type of slope lines surveyed

Fig. 2. Topography and sampling sites of surveyed

Experiment | Altitude | Direction | Inclinatior Length of |Soil type®™
line (m) Slope (m) () :Plot No
A 768~821 SW 34" ~37° 63 (1):Bs , (2): Boc, (34 By
B 792~843 SW |28 ~d42° 68 (1X2): Bs , (3 Bpws, (4 By
Cc 768~815 NN 25" ~35° 68 (1)2): Bs , (3X4) : By
D 770~815 S 30" ~39° 70 (2)4) : Be , (1)(3X5) : Bp cas , (6X7X8): By
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Fig. 3. Longitudinal section of the experimental slopes
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Fig. 4. Thickness of A horizons to as a function of relative height
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Fig. 8. Organic matter and gravel contents in the A, layers on the experimental slope D
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Table 2. Particle-size distribution of soil samples on the slope line D

.Plot No Horizon Digilgl %%231 %35 C},:y Texture
A, 0~7 61.8 24.6 13.6 L
A, 7~17 66.1 18.0 15.9 SCL
1 B 17~35 68.2 26.4 5.4 S L
B, 35~60 88.0 17.5 2.5 LS
C, 60< 87.4 6.6 6.0 LS
A, 0~38 69.2 13.0 17.8 SCL
A, 8 ~22 72.9 12.1 15.1 SCL
2 B 22~35 70.2 13.9 15.9 SCL
B 35~55 81.6 13.9 4.5 S L
C, 55< 89.3 6.5 4.2 LS
A, 0~5 68.7 15.9 15.4 SCL
3 A, 5~20 70.0 14.1 15.9 S L
B, 20~38 81.4 8.7 9.9 S L
B; 38~47 85.8 7.1 7.1 LS
A, 0~10 70.1 10.4 19.5 SCL
A, 10~20 73.9 15.6 10.5 S L
4 A, 20~32 76.8 11.2 12.0 S L
B 32~50 85.1 11.8 3.1 LS
(OF 50< 89.7 6.2 4. ] LS
A, 0~8 74.3 13.0 12.7 S L
5 A, 8 ~17 79.8 10.6 9.6 SL
A, 17~27 79.5 10.7 9.8 S L
B 27< 90.0 4.0 6.0 LS
A, 0~5 86.9 7.8 5.3 LS
6 A, 5~18 81.2 10.2 8.6 S L
B 18~35 81.0 8.7 10.3 S L
C, 35< 87.7 8.3 4.0 LS
Al 0~10 85.9 6.6 7.5 LS
A, 10~20 84.0 7.4 8.6 S L
7 B 20~30 86.2 6.3 7.5 LS
B 30~40 86.4 7.8 5.8 LS
C, 40< 94.7 2.6 2.7 LS
A, 0~5 88.9 7.0 4.1 LS
A, 5~15 81.1 9.5 9.4 SL
8 As 15~25 86.2 8.0 5.8 LS
B 25~40 91.8 6.0 2.2 L S
C, 40< 91.5 4.7 3.8 LS
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