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Monitoring of salt movement in one year round of a serious saline soil
Case study: Ban Muang Pia, Ban Phai district, Khon Kaen province.
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ABSTRACT: This study was done at Ban Mueang Phia, Ban Phai district, Khon Kaen province. The objectives of
this study were to monitor both the upwardly and downwardly vertical movements of salt in one year, and to study the
relationships between saline level and soil moisture content, including the water table level. The site was divided into
3 zones (upland, middle-land and lowland). Soil samples were collected by the soil auger at 10 cm intervals from the
soil surface (0-10, 10-20, 20-30, 30-40, 40-50, 50-60, 60-70, 70-80, 80-90, 90-100 cm) along with water table level
measurements in the piezometer nests. The soil samples were analyzed in the laboratory for EC and soil moisture
content. The results showed that the average EC of upland, middle-land and lowland was 0.78, 1.62 and 17.06 dS
/ m, respectively. The average water table level at upland, middle-land and lowland fields was 3.52,2.49 and 0.53
m, respectively. The average soil moisture content at upland, middle-land and lowland was 6.52,20.24 and 14.95%,
respectively. These evidently showed that the upward and downward movements of salt were related with season
and water table level. Salts were dissolved by rainwater and moved downward during the rainy season. Conversely,
the upward movement of salt was found during the dry season due to capillary rise, causing noticeable salt patches
on the soil surface. Moreover, the soil moisture content was related with soil texture and season.
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Table 1 Maximum EC value (dS / m) of the soils at different depths measured in different months

Maximum EC (dS / m) of that soil depth in each month.

Month upland soil depth (cm)  middleland  soil depth (cm)  lowland soil depth (cm)
July 2010 0.08 50-60 0.41 80-90 5.63 10-20
August 2010 0.20 0-10 0.95 90-100 4.75 10-20
September 2010  0.15 60-70 0.73 80-90 7.1 0-10
October 2010 1.79 80-90 3.06 80-90 66.10 0-10
November 2010  3.90 20-30 4.68 90-100 22.50 10-20
December 2010  1.39 90-100 3.53 90-100 16.90 0-10
January 2011 0.73 10-20 2.02 80-90 46.30 0-10
February 2011 0.46 20-30 0.97 80-90 8.83 0-10
March 2011 0.22 0-10 0.69 70-80 6.73 0-10
April 2011 0.09 0-10 0.44 90-100 5.83 0-10
May 2011 0.12 0-10 0.61 0-10 6.39 0-10
June 2011 0.23 30-40 1.35 0-10 7.59 10-20

Average 0.78 1.62 17.06
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Figure 1 Maximum accumulation of EC (dS / m) at soil depth in each month
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oil at different depths measured in different months

Maximum of soil moisture content In each month.

Month upland depth of the soil (cm) middleland depth of the soil (cm) lowland depth of the soil (cm)

July 2010 3.49 50-60 16.85 50-60 11.51 70-80
August 2010 6.84 0-10 22.23 20-30 14.94 80-90
September 2010 10.42 0-10 21.31 40-50 15.33 0-10

October 2010 10.59 60-70 21.81 0-10 15.95 10-20
November 2010 9.39 90-100 22.65 40-50 16.60 10-20
December 2010 5.10 90-100 21.66 50-60 14.08 50-60
January 2011 3.80 80-90 19.69 50-60 14.48 80-90
February 2011 4.06 80-90 17.08 60-70 17.32 60-70
March 2011 3.84 70-80 21.05 40-50 16.49 90-100
April 2011 5.53 10-20 19.69 90-100 13.17 60-70
May 2011 8.54 0-10 22.09 40-50 14.59 10-20
June 2011 6.59 50-60 16.77 50-60 14.88 10-20

Average 6.52 20.24 14.95
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Figure 2 Maximum accumulation of soil moisture content (%) at soil depth in each month
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Figure 3 Average of water table level (m) in each month of 3 sloping locations
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Table 3 Some soil physical and chemical properties at upland field

Upland

horizon depth (cm) Munsell color mottle texture pH density slope (%)
A1 0-15 5YR 6/4 light reddish brown  none Sandy loam 7 1.56
A2 15-30 5YR 5/4 reddish brown none Sandy clay loam 7.5 1.62
B1 30-60 5YR 4/4 reddish brown none Sandy clay loam 7 1.65 8%
B2 60-95 5YR 5/6 yellowish red none Sandy loam 7 1.69
C 95< 5YR 5/8 yellowish red none Sandy loam 6.5 1.65

Table 4 Some soil physical and chemical
Middle land

horizon Depth (cm) Munsell color mottle texture pH density slope (%)
A1 1-10 7.5YR 5/6 strong brown none Silty clay 55 1.45
A2 10-25 7.5YR 4/6 dark brown none Silty clay 6 1.52 530
B 25-80 2.5YR4/7 red none Silt 6.5 1.58
C 80-100  10YR 3/3 dark brown none Silt 8 1.58
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Table 5 Some soil physical and chemical properties at lowland field

Lowland
horizon Depth (cm) Munsell color mottle texture  pH density slope (%)
A 1-15 7.5YR5/6 strong brown 10YR 2/1(Black) Siltyclay 6 1.24
B 15-75 7.5YR 5/4 brown 10YR 2/1(Black)  Silty loam 7 1.28 1%
C 75< 2.5YR 4/8 red 10YR 2/1(Black) Silt 8 1.36
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Figure 5 rainfall quantity at each month in one year round
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