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Spatial Variability of Salts in Kamphaeng Saen Soil Series
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ABSTRACT

Most soil properties show spatial relationships. This is useful for interpolation. Employing the
geostatistical technique, analysis of semi-variograms will establish the spatial relationships, while ordinary
kriging is the algorithm for interpolation. The area of study was a rectangular plot of 120 ha around a reservoir
in the experimental field of Kasetsart University at Kamphaeng Saen. The soil was Kamphaeng Saen soil series
(Typic Haplustalfs). Sampling points were the intersections of 100x100 m? grid for a total of 127 points. Soil
sampling included the top layer of 0-5 cm and the lower layer of 25-30 cm at two periods: during April and
November of 1989. Soil properties under study were electrical conductivity of soil saturation extract (ECe),
practical sodium adsorption ratio (SARp) and pH of soil:water solution of 1:1.

Semi-variograms of the three properties were spherical functions, with sills about equal the ordinary
variance. The ranges were around 300 m for ECe and SARp, and 500 m for pH. Interpolation was by punctual
kriging at the 10X10 m? scale, giving a total of (2,831 points. Estimated and actual data were displayed in
maps of isopleth. The results showed that there were only 3 locations that ECe was higher than 4 dS/m,
indicating saline soil condition. These were the southern rim of the reservoir, middle and the top right-hand
corner of the plot. Since most of the soluble salts were predominantly calcium and magnesium, sodium hazard
was limited in only two locations. The areas in the southern rim of the reservoir and in the top right-hand
corner contained few patches with SARp > 13 mol®3/m!?3, indicating a saline-sodic soil. The pH of the area
was mainly in the range of 6 - 8. With kriging, the distribution patterns of salt can be demonstrated with
much more details.
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Figure 1 Diagram of the study plot, showing the
sampling point at [00x100 m? for a total
of 127 points.
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Table 1 Variogram for ECe. Reduced means and variances are results of kriging on actual data.

Soil sampling Spherical function Reduced
(semi-variance vs. lag interval) Mean Var
Apr,0-5cm ¥ = 38.0+ 18 ]1.5(h/300) - 0.5(h/300)3] h<300m
Y = 560 h>300m 0.006 1.07]
Apr,25-30em Y, = 7.3 +2.7711.5(h/300) - 0.5(h/300)3] h <300 m
Y = 100 h>300m 0.025 1.038
Nov,0-5cm %, = 750+ 18 [1.5(h/300) - 0.5(b/300)3]  h <300 m
h = 930 h>300m  0.021  0.999
Nov.25-30 cm % = 14.0+7.0[1.5(h/330) - 0.5(h/330)3] h<330m
Th = 210 h>330m  0.020 1.008
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Table 2 Variogram for SARp. Reduced means and variances are results of kriging on actual data.

Soil Sampling Spherical function Reduced
(semi-variance vs. lag interval) Mean Var
Apr,0-5cm W, = 5.0+ 1.6 [1.5(h/300) - 0.5(h/300)3]  h <300 m
Th = 066 h>300m -0.021 1.272
Apr, 25-30cm W, = 1.0+0.2[1.5(h/300) - 0.5(h/300)3] h <300 m
T = 1.2 h>300m -0.061 0.997
Nov,0-5cm ¥ = 125+ 23 [1.5(h/450) - 0.5(h/450)3] h <450 m
Y = 148 h>450m  -0.002 1.003
Nov, 25-30 cm ¥, = 45+0.3[1.5(h/300) - 0.5(h/300)3]  h <300 m
s = 438 h>300m -0.001 0.992
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Figure 2 Distribution of ECe in 1989 : a) during April, soil layer of 0-5 ¢cm, b) during April, soil layer of
25-30 cm, ¢) during November, soil layer of 0-5 cm, and d) during November, soil layer of 25-

30 em. Green area is normal soil with ECe < 4 dS/m.
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Figure 3 Distribution of SARp in 1989 : a) during April, soil layer of 0-5 cm, b) during April, soil layer
of 25-30 cm, ¢) during November, soil layer of 0-5 cm, and d) during November, soil layer of

25-30 ¢m. In b), the maximum value is only 6.3 mol®-5/m1.5, the whole plot is of one color.
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Figure 4 Distribution of pH in 1989 : a) during April, soil layer of 0-5 ¢m. b) during April, soil layer of
25-30 cm. ¢) during November, soil layer of 0-5 cm. and d) during November, soil layer of 25-
30 cm.

Table 3 Variogram for pH. Reduced means and variances are results of kriging on actual data.

Soil sampling Spherical function Reduced
(semi-variance vs. lag interval) Mean Var

Apr,0-5cem ¥, = 040+ 0.09 [1.5(W/500) - 0.5(h/500)3] h <500 m

i = 049 h>500m  0.010  1.000
Apr, 25-30 em 7, = 0.525+0.13 [1.5(h/500) - 0.5(h/500)*] h <500 m

T = 0.655 h>500m 0016 0998
Nov,0-5cm T, = 039 +0.08 [1.5(h/500) - 0.5(h/500)3] h <500 m

h = 047 h>500m  -0.004  1.000
Nov, 25-30cm %, = 045+ 0.045]1.5(h/500) - 0.5(h/500)3] h <500 m

Yh = 0.495 h>500m  0.018  1.002
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