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Study on the Physical Change of Soil by Blowing of the Pressured Air

Hideo Hicucur*

. Agricultural fields in Japan are characterized by many steep slopes. Hence, tilling,
cultivating and weeding works are often made difficult and laborious. Recently, many
large-sized agricultural machines were being used along with the widespread
utilization of irrigation systems. These have caused a hardening of the hard-pan layer
of soils which in turn warranted repeated tillages of agricultural fields.

To overcome these problems, a method was devised to ‘'soften the soil structure by
blowing of compressed air with a handy machine. The breaking-up of soil structure by
blowing of the compressed air, the change of soil hardness and the three phases of

distribution of soils were measured.

The main results obtained were as follows :-

(1) When the level of soil hardness was low and the compressed air pressure was
high, the effect of blowing the compressed air was found to be remarkable.

(2) When the compressed air pressure was high and the soil moisture content was
low, the change of the three phases of distribution of soils was considerably high.
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Table 1 Soil texture

Kind of soil Clay (%) Silt (%) Sand (%) Plastic limit (%) gggﬁﬁﬁf
Kuroboku in soil bin 38 32 30 58 2.1
Masa in soil bin 5 6 89 26 1.2
Kuroboku in field 35 33 32 77 2.4
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Fig. 1 Grain-size accumulation curve

Table 2 Dimension of blowing air machine

Length 1070 (mm)
Width 570 (mm)
Volume of blown air 30 (1)
Pressure of compressed air 1 (MPa)
Max. depth of blow hole 40 (cm)
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Fig. 2 Used blowing air machine
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Fig. 3 Used compressor
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Fig. 5 Soil hardness of Kuroboku soil in bin
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Fig. 6 Soil hardness of Masa soil in bin, moisture content:14.3(%)
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Fig. 7 Soil hardness of Masa soil in bin, moisture content:21. 3(%)



FEMEZEREAR & 2 HRYBAZ L O 121

Soil : Kuroboku in field
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Fig. 8 Soil hardness of Kuroboku soil in field
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Fig. 10 Three phase distribution of 10cm distance
from blown place
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Fig. 13 Vapour phase percentage
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