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Application of Electrical Resistivity Measurement to an Evaluation of
Saline Soil in Cropping Field

Sung Won Yoon, Samgyu Park'*, Hyen Jung Chun, Keung Hwa Han, Seong Soo Kang,
Myung Suk Kim, and Yoo Hak Kim*

Department of Agricultural Environment, National Academy of Agricultural Science, RDA, Suwon

'Mineral Resources Research Div., Korea Institute of Geoscience and Mineral Resources, Daejeon 305-350, Korea

Salinity of soil under the plastic film houses in Korea is known as a significant factor to lower the crop
production and to hamper the sustainable agricultural land management. In this study we propose a field
monitoring technique to examine the methods applied to minimize the adverse effect of salts in soil based on
the relationship between soil electrical characteristics and soil properties. Field experiments for 4 different
treatments (water only, fertilizer only, DTPA only, and DTPA and fertilizer together) were conducted on soils
at the plastic film house built for cultivating a cucumber plant located at Chunan-si, Chungchungnam-do in
Korea. The electrical resistivity was measured by both a dipole-dipole and wenner multi-electrodes array
method. After the electrical resistivity measurement we also measured the soil water content, temperature, and
electrical conductivity on surface soil. The resulted image of the interpreted resistivity by the inversion
technique presented a unique spatial distribution depending on the treatment, implying the effect of the
different chemical components. It was also highly suspected that resistivity response changed with the
nutrients level, suggesting that our proposed technique could be the effective tool for the monitoring soil water
as well as nutrient during the cropping period. Especially, subsoils under DTPA treatment at40 to 60 cm depth
typically presented lower soil water accumulation comparing to subsoils under non-DTPA treatment. It is
considered that DTPA resulted in increase of a root water uptake. However, our demonstrated results were
mainly based on qualitative comparison. Further experiments need to be conducted to monitor temporal
changes of electrical resistivity using time lapse analysis, providing that a plant root activity difference based

on changes of soil water and nutrients level in time.
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Table 1. Chemical compositions in irrigated water for the treatment type.

Treatment Chemical compositions in 500 L of water

1. No treatment Water

2. Fertilizer KNOs; 80 g, KbH,PO4 65 g, Ca(NOs), 4H,O 90 g, (NH,),CO 83 g
3. Chelate DTPA 161 g (0.19 mM)

4. Chelate + fertilizer

DTPA 80 g, KNO; 40g, KoH,PO, 33 g Ca(NOs), 4H,0 45 g, (NH),CO 42 g

Fig. 1. a) Experimental site (one week after planting a cucumber), b) electrical resistivity measurement system installed
on the site. Red amow marks refer the direction of electrode amray.
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Table 2. Summary of soil physical and chemical properties in the study area.

) ; Particle size distribution Textural ; ; . Exch. Cation
Soil depth Kaat - o . pH EC' OM  Avail. P,Os
Sand Silt Clay classification Ca Mg Na
cm cm hr' % isl g kg’1 mg kg‘1 ----- cmole kg‘1 -----
Ridge (30) 6.44 31.7 511 17.2 Silt loam 6.0 6.0 30 1088 127 53 1.0
0-20 NA' 312 50.2 18.6 Silt loam 6.2 4.6 33 1234 124 54 1.0
20 - 40 0.06 284 51.6 20.0 Silt loam 6.2 1.6 10 153 63 29 0.3
"Ke means the saturated hydraulic conductivity, N/A refers not available, EC is electrical conductivity, and OM is organic matter
content.
a wC NEC b W NEC
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Fig. 2. The interpreted resistivity image derived from Wenner amay method and its comresponding soil water content (WC)
and EC between a) DTPA treatment and DTPA + fertilizer treatment, and b) water treatment and fertilizer only treatment.
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Fig. 3. Image results from dipole-dipole amay for a) Water and Fertilizer treatment and b) DTPA and DTPA +

fertilizer treatment.
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