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Fig. 1 Changes in humus content by land reclamation.
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Fig. 2 The thickness of surface soil removed by land
clearing.
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Table 1

Grass germination and yield of each plot

. Grass germination Dry matter yield (g/m?)
Land clearing method

(number/m?2) 1975 1976 1977 1979
R-plot 1978 225 240 542 535
Trees remained 2045 254 320 640 631
S-plot (103) (113) (133) (118) (118)
Trees excluded 2978 325 392 734 668
(151) (144) (163) (135) (125)

Ratio of S-plot to R-plot are shown in parenthesis

Table 2 Some physical and chemical properties of soil examined

Humus Phosphate absorb-

Pore distribution (%)

Soil content tion coefficient (m fi%o 2 pF pF pF
) (mg/100 g) < PF<10 ) 0~18 18~30 3.0~38
Virgin
Surface soil 99 700 21.7 23.0 14.7 12.4 4.2
Subsoil 0.6 320 3.0 394 4.7 4.6 2.3
Grassland
Plowed soil of S-plot 11.3 690 23.0 9.1 18.4 13.5 5.1
Plowed soil of R-plot 3.8 420 8.7 16.4 14.9 9.3 2.7
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Fig. 3 Bulk density profile for virgin soil and reclaimed soil.
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Table 3 Amount of water and soil in steady state runoff

Rainfall ~ Steady run- Steady runoff Amount of eroded Amount of eroded Bulk
Plot Tﬁzt intensity  off intensity ratio soil in steady runoff soil in steady runoff density
(mm/hr)  (mm/hr) (%) ratio ®/f) ratio (Kg/hr-m?) ratio (g/cm?)
1) 56.5 7.1 126 (1)/(5035 607 (1)/(5)1.92 0.43 (1)/(5) 0.75
Stumped 2) 36.3 7.7 212 (2/(6)0.31 804  (2)/(6)1.36 0.62 (2)/(6) 0.46 0.59
P 3) 15.5 22 142 (3)/(8)021 453  (3)/8)3.06 0.10 (3)/(8)0.38 i
(4) 70.5 63.0 894 (4/(7)091 487  (4)/(7)0.61 3.07 (4)/(7)0.55
Stump (5) 50.4 18.2 36.1 — 31.6 — 0.58 —
excluded (6) 33.6 228 67.9 — 59.3 — 1.35 — 0.74
and (7) 723 70.7 97.8 — 79.3 — 5.61 — .
leveled 8) 26.1 17.4 66.7 — 14.8 — 0.26 —
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Fig. 6 Changes in humus content and MWD of
eroded soils by intensity and time of rainfall
(see the legends for symbols in Table 3).
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Summary

The processes of farmland establishment, such as land clearing, seedbed preparation, change the soil
physical and chemical properties and affect the fertility of soil as well as field management. Therefore it is
essencial that farmland establishment must be adapted to the natural conditions (topography, soil type and
vegetation). The influence of farmland establishment on the soil physical properties is discussed.

1 Land clearing and seedbed preparation

Land clearing creates considerable soil disturbances. The removal of surface soil from the field leads to the
reduction of the humus content of Ap horizon reclaimed (Fig. 1, 2). The surface soil was removed during the
removal of the rootmat of Sasa, a common undergrowth plant in Hokkaido, which has a dense root system
tightly adhering to the soil mass. Seedbed preparation homogenized the disturbed soil, though not to the level of
the virgin soil. :

2 Comparison of two land clearing methods for grassland establishment

Some soil properties and yield of grassland were compared after land clearing using a shredding machine
(S-plot) or a conventional rake dozer (R-plot) in a volcanogenic Regosol region. Humus content, the values
of CEC and available moisture of the Ap horizon of the “S-plot” were similar to those of the Al horizon of the
virgin soil (Table 2) while the corresponding values of these parameters were markedly reduced in the Ap
horizon of the “R-plot” due to the removal of the surface soil. Grass yield in the “S-plot” was higher than that
in the “R-plot” during the five year period of examination after the grassland had been established (Table 1).

3 Flat farmland reclamation by backslope cutting and foreslope banking

The cutting and banking operations caused severe soil compaction and destruction of the soil structure (Fig.
3). Subsoiling loosened the compacted soil but its effect depended on the soil types and soil moisture conditions
(Fig. 4).

4 Water erosion during land reclamation process (artificial rainfall experiment)

For similar rainfall intensities, the runoff intensity of the field where the excavated stumps were left
(ST-plot) was lower than that of the field where the ground surface was leveled after the excavated stumps had
been excluded (EX-plot). The amount of eroded soil per unit volume of runoff water in the “ST-plot” was
larger than that in the “EX-plot” while the total amount of eroded soil showed a reverse pattern (Fig. 5, Table 3).
Due to the continuous runoff the particles of eroded soil became gradually coaser and the humus content
decreased (Fig. 6).
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