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Studies on the Physical and Chemical Properties ana
the Improvement of the Soil Productivities
in the Heavy Clayey Paddy Fields
I. Soil physical and engineering properties
in the ill-drained paddy fields
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7 X | 3.32% 107
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A 455 Lk | 28.5 | 59.4 | 12.0 | 80.2 | © 0.29] 39.1 | 29.5 | 2.54X10™
4 76 4
S | fEL | 324 626 | 5.0 72.0 |0 0.23| 40.2 | 24.2 | 4.16X10
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9 ;% fEX | 32.6 | 62.9 . 72.3 | 0 0.22| 42.1 | 32.7 | 9.38x107’
A 4(% Lt | 340 | 625 | 3.5| 70.5 | 0.90 | 0.47| 38.9 | 35.9 | 4.02X107
3 78 -6
5 x| 27.6 | 67.7 4.7 | 93.3 | 0 —0.32| 46.3 | 57.3 | 4.69X10
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Studies on the Physical and Chemical Properties and
the Improvement of the Soil Productivities in
the Heavy Clayey Paddy Fields

I. Soil physical and engineering properties in the ill-drained paddy fields

Kaname MAEDA® and Matsuo MINAMI*

Summary

The so-called heavy clayey paddy field is developed widely in the plains and plateaus
in Hokkaido, and the soil is estimated to be about 44, 380 ha.

Heavy clayey paddy field have poor surface drainage because of higher groundwater
levels and the compactness of subsoil, and the field condition was made very softy.
Therefore, trafficability of farm machinery was inferior to well-drained paddy field. The
authors have conducted studies to clarify the physical and engineering properties of ill-
drained paddy fields. They used three heavy clayey paddy fields of Gley Lowland soil
(2) and Gley Upland soil (1).

Results obtained were summarized as follows;

1. On the basis of Casagrand,s plasticity, Gley Lowland soil (1) and Gley Upland soil (1)
were adapted in the lower side of line “A”, humic soil and silty soil are chiefly.

2. Both soils had much higher liquid phases among soil three phases and the lowerst val-
ues of water permeability coefficient throughout none-irigation periods. Therefore, soil
consistency index Ic was always below 0.5.

3. In the Gley Lowland soil (2), it was recognized that the initial soil cracks could be
formed at about 1.5 of pF values correspond to 67 percent of soil moisture content on
dried basis, and also large ones at pF = 2.0, 60.8 percent respectivery.

In the state of pF = 2.0, field condition was recovered tightly and consistency index Ic
indicated above 0.5.

4. When paddy fields were flooded and puddled, the proportion of water stable aggrega-
tion above 2.0 mm with the development of soil reduction decreased, and also soil par-
ticle dispersion ratios below 20ux. Therefore, soil structure of plow layers have made
with flocculated soil particles, especially in the case of more reductive Gley Lowland
soil (1).

5. High negative correlation was obtained between the liquid phase and air phase of soil
three phases. Furthermore, positive correlation tends to be obserbed between the water
permeability coefficient and the rate of air capacity.

6. Soil physical and engineering properties were influenced extremely with the change of
soil moisture content.

The liquid limit and plastic limit of wetted soils were lowered with the decrease of
moisture content. On the other hand, in the lower side of moisture content, heightened
the soil crushing strength and consistency index Ic.

From these facts, itecould be emphasized that the development of soil cracks or sta-
bility of soil structure and the trafficability of farm machinery was accelerated with
the drying of field.

* Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Asahikawa,

Hokkaido, 078-02 Japan.





