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Abstract. Monitoring water content in soil is very important for farmers to define soil conditions and irrigation affecting agricultural efficiency. Cheap and reliable instruments are essential. Traditional drying methods are destructive and time-consuming, not applicable directly in the field. Analysis of the electromagnetic wave’s interaction is a way for water quantification in soil. For many years several sensors were developed, but some limits were encountered, such as interferences due to soil constituents and cost not always affordable. In this way, two different instrumental chains were developed based on the response of the soil to the electromagnetic wave in the frequency range from 50 kHz to 3GHz. 
[bookmark: _GoBack]Very low-cost components were assembled and used: a miniaturized commercial Vector Network Analyzer and two different handmade probes, a cavity antenna, and a dipole antenna. The cavity antenna should just be placed in contact with soil without being inserted in, while the dipole antenna enclosed in a plastic pipe must be inserted into the soil. Tests were conducted in laboratory conditions on silty clay loam soil with different moisture content from 5% to 28%. Good results in terms of coefficient of determination were obtained: R2 up to 0.978 and RMSE 1.30 and R2 up to 0.989 and RMSE 0.57 for dipole antenna (significance of coefficient, p-level<0.05). In the light of the obtained results, a validation will be performed for field moisture soils estimation. The user-friendly devices and the affordable cost can be very attractive for final users.
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