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Abstract

This study has an objective to develop a prototype of soil moisture
measurement for water management in case of alternate wetting and drying
cultivation. The study has concerned some of parameters such as moisture level in
each soil layer, reliable of measurement, to control of a distributing water system, to
consume low power.

The soil moisture measurement consist capacitor circuit and applies
frequency domain reflectometry technique. The device detects soil moisture by
transforming frequency to moisture level in term of percentage by weight. Soil
samples were divided into 4 layers (0-10, 11-20, 21-30-31-40 cm-in depth). Moreover,
soil moisture data can be sent via blue tooth system to show on smart phone in
real-time. All procedures consume little power as 9 volts-battery. A principle of
equipment monitors soil moisture every hour. Once it detects soil moisture is
lowering than a limitation, signal sending to water pumping automatically. Irrigation
system at that area will operate until soil moisture increasing to field capacity level.
Time for measuring takes only 30 seconds.

In this study the equipment is installed at field experiment of lIrrigation
Development Institute (IDI) Royal Irrigation Department, it is an alternative wet and
dry paddy concerning water depth and soil moisture. The study found a relationship
between soil moisture level and frequency level as equation y = 210.63x — 6084.5¢
+ 65915 - 317391x + 573205 (R'=0.992). This shows that the soil moisture
measurement prototype is useful in the field.

To conclusion the equipment can be applied in cultivation areas especially in
paddy field and upland crop. This device is very important for water management in
precision agriculture. For supporting Thai farmers use widely, this prototype should

be made as mass production.
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%Moisture f1 f2 f3 fa f5 Fave(Hz) Fave(KHz)

0 20136 20150 20148 20132 20143 20141.8 20.1418
10 16181 16563 16567 16559 16553 16484.6 16.4846
20 7449 7447 7445 7448 7447 7447.2 7.4472
25 7068 7067 7068 7072 7074 7069.8 7.0698
30 6902 6900 6900 6905 6905 6902.4 6.9024
a0 6737 6748 6755 6756 6750 6749.2 6.7492
50 6679 6681 6680 6680 6685 6681 6.681

60 6617 6617 6618 6620 6622 6618.8 6.6188
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