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Abstract

The effects of subsoil improvements were examined on hardsetting soils in Kamikawa,
Hokkaido. The soils were fine-textured gray terrace soils. They are clayey, hard, and com-
pacted and have a shallow soil layer.

For subsoil improvement, a new technique has been developed that makes use of soil amend-
ments. The technique is a modified method of subsoiling.

It requires the construction of trenches that are 10cm wide and 25-55c¢m deep at 60-120 cm
intervals. Soil amendments are put into the trench. The effects of the subsoil improvements and
the construction standards for the trenches are as follows :

1. Three years after the subsoil was amended, soil hardness and bulk density decreased along
the trench, and air filled porosity was maintained at around 0.10m®m®. Penetration resistance
was greater than 2.45 MPa at a depth of 25 cm before treatment ; however, it decreased to 0.98 to
1.47 MPa after the treatment.

2. The amended parts of the field worked as a supplementary underground drain in the upland
field and by the improvements agricultural machinery can be operated more effectively even after
rainfall.

3. The subsoil improvements caused the root zone of crops to expand. Nutrient absorption
improved remarkably, and yields increased. The improvements were especially effective to
deep-rooted crops which are susceptible to wet injury.

4. The trench intervals were set at 60cm when soil hardness was greater than 1.16 MPa ;
however, the intervals were expanded to 120 cm when the soil hardness was 0.53 to 1.16 MPa.
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Fig. 3 Soil hardness and saturated permeability of hardsetting soils.
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Table 2 Soil physical properties of hardsetting soils
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Table 3 Physical properties of subsoils at 3 years after opener-type subsoil improve-

ment

woppgmEr MO ('m0 pF 18)  pafnidmkies LR

o X s ‘ ! 5
Mgm™) [fgR gk Sk (ns™) (MPa)
N—27 G} 60cm EIFEX 0.380 0.521 0.382 0.097 9.1x10°° 0.396
N— 7 G} 120cm EIFFEX 1.481 0.563 0.365 0.073 1.0X10°% 0.531
N— 7 G} 180 cm [EIFEX 1.498 0.569 0.378 0.052 2.8Xx10°° 0.459
KK 60 cm fEf@EX 1.360 0.509 0.402 0.089 6.4x10°° 0.531
KK 120 em B X 1.464 0.544 0.393 0.063 3.0x10°° 0.531
KK 180 em feif@ X 1.430 0.538 0.370 0.092 1.3X10°° 0.616
JREX 1.693  0.639  0.331  0.030  5.8X10°° 1.970

R R
SIS £ BT 3T
_ |Apt Ap1
12 12
Ap2 Ap2

BC

BCg BCg

B-4 &7+ —KEMO T EBEHEO W
Fig.4 The improved soil profile by opener-
type subsoil improvement.
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Table 5 Effect on nutrients adsorption by the
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Fig. 5 Root distribution in the soil of the experiment field (Irish potato).
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Table 6 Crop yield in the field experiment
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Table 7 The management evaluation of opener-
type subsoil improvement
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Table 8 A guideline for the treatment of
opener type subsoil improvement
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