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A Study on the Development of Soil Moisture Measuring Unit
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Summary

This study was carried out to find a method which can be used to measure the soil moisture
content of the soil bin exactly and quickly. And gypsumblockis used as an instrument in measur-
ing soil moisture content in the field of green house farming, etc.. However the characteristics of
gypsum block, or the guide line of making gypsum block is not well introduced in Korea. So thr
information about gypsum block such as the density of gypsum, type of electrode, dimension
of electrode, distance between electrodes, density of surrounding soil were included in this study
and their effects on the relationship between soil moisture content and electrical resistance were
investigated.

The results of this study are as follows;

1. The grid type electrode was quicker in accessing the equilibrium condition and showed more
sensitive response to the change of soil moisture content than the plate type electrode.

2. The longer the distance between the electrodes, the larger the electrical resistance, and the dis-
tance of 3 to 5 mm was recommended.

3. The larger the width of the electrode, the smaller the electrical resistance. However, there was
no significance between the levels designed in this study. Considering the size of the gypsum
block itself, the adaptible range of width may be 4 to 8 mm.

4. The higher the density of gypsum, the smaller the electrical resistance. And the block of lower
density was broken down in the soil of higy moisture content.

The optimum ratio of gypsum to water was 7: 5.

5. The measuring system used in this study allowed simultaneous, multi-data acquisition. So-this
system using A/D converter can be applied to the measurement of soil moisture content of

soil bin.
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Table 1. Texture of the tested soils. (%)
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Name Clay Silt Sand Texture
Pyeongtag 20.9 62.8 16.3 Silty clay loam
Namgae 8.1 18.9 73.0 Sandy loam
Booyong 28.4 61.7 9.9 Silty clay loam
Ockcheon 14.2 35.6 50. 2 Sandy loam
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Fig. 3. Mould used to make gypsum block.
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Table 2. Dimensions of electrode of gypsum block.

1. Insulator
2. Insulating
tape

3. Electrode
plate

4, Wire

Fig. 4. Electrode of gypsum block.

(mm)
Type Size W (width) L (length) D(distance)
Big 12 ' 15 10, 5, 3
Copper plate Middle 8 15 10, 5, 3
Small 15 10, 5, 3
Big 12 15 10, 5, 3
Copper grid Middle 15 10, 5, 3
Small 15 10, 5, 3
Table 3, Treatment levels
Factor Level
Type of electrode Plate, Grid
Width of electrode (mm) 4, 8, 12
Distance btn electrodes (mm) 3, 5,10
Density of gypsum 7487558 747
(ratio to water)
Density of soil (g/em®) 1.09, 1.21, 1.49

Soil

Pyoungtag. Namgae, Buyong, Ockcheon
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Fig. 5. Measuring circuit using Voltage drop.
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Fig. 6. Block diagram of measuring unit using
A/D converter.
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Fig. 8. Flow direction of water in the gypsum block.
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plate type and grid type elettrode.
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Table 4. Regression equation btn soil moisture content and electric registance.

Electrode Distance btn Width of electrode (mm)
type electrode (mm) 4 8 12
5 MC =185.8 R—**" MC =92.08 R~"*"* MC =45.76 R~*¥"
(r =—0.8298) (r =—0.8362) (r = —0.6446)
Copper ¢ MC =490.0 R-""® MC=138.54 R-*t MC =58.51 R-*¥%
plate (r =—0.8019) (r =—0.8220) (r =—0.6788)
o MC =453.0 R~*"*** MC =149.31 R-"*" MC =70.81 R-**
(r =—0.7811) (r =—0.8517) (r =—0.7322)
5 MC =651.4 R-*"" MC =393.15 R~ MC =162.92 R~
(r =—0.8919) (r =—0.9633) (r =—0.9361)
Copper . MC =1000.6 R~"'*** MC =365.29 R-*"e MC =140.96 R~
grid (r =—0.8534) (r =—0.9146) (r =—0.8148)
i0 MC =1447.1 R~ MC =427.7 R-*u¢ MC=192.96 R—***

(r =—0.9235)

(r =—0.8865)

(r =—0.930)
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Fig. 11. Comparison of regression equation
depending on the distance of electrode.
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Table 5. Effect of the density of the surroun-
ing soil on the electric registance of

gypsum block.
Density
Regression Equation  Significance
(g/cm)
MC =234, 2 R-%%*,
1.09 a
r=—0.8732
MC =226.9 R-**"2,
1.21 a
r =—0.9102
MC =321.5 R~""",
1.49 a

r =—0.8935

Table 6. Effect of the soil texture on the
electrical registance of gypsum block.

Soil
Pyoungtag

Regression Equation
MC =235.73 R-**", r = —0.8976
MC =701.88 R-***** = —(.9895
MC =365.29 R-"*"**, r = —0.9146
MC =668.99 R-**"", r = —0.9729

Namgae
Booyong
Ockcheon
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