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indicating irrigation problems in situations of different ECw and SAR values for the wa-
ters. 

3. Results 
3.1. Saturated Hydraulic Conductivity 

Figure 3 shows the saturated hydraulic conductivity (Ksat) of the nine soils evaluated 
as a function of the ECw and SAR of each percolating water. The Ksat data generated three-
dimensional surfaces that allow for the visualization of the hydraulic conductivity trend 
of each soil after the increase in the ECw and SAR (Figure 3). The Ksat varied among the 
soils, ranging from moderately fast to very slow, depending on the particle size and min-
eralogy of each soil. 

 

Figure 3. Three-dimensional surfaces of the saturated hydraulic conductivity (Ksat) for the soils stud-
ied, based on the ECw and SAR of each percolating water. 

The Ksat of highly weathered soils (Umbric Ferralsol, Ferralic Nitisol, and Haplic Lix-
isol) had no significant differences due to any combination of ECw and SAR of percolating 
waters up to the limits tested in this study. On the other hand, the quality of the waters 
applied significantly changed the Ksat in less weathered soils, such as Eutric Regosol, Pellic 
Vertisol, Chromic Luvisol, Eutric Fluvisol, Fluvic Cambisol, and Albic Planosol, with a 

Figure 3. Three-dimensional surfaces of the saturated hydraulic conductivity (Ksat) for the soils
studied, based on the ECw and SAR of each percolating water.

Table 6. Multiple regression equations for saturated hydraulic conductivity as a function of the
electrical conductivity (ECw in µS cm−1) and sodium adsorption ratio (SAR) of percolating solutions.

Soil Equation R 2 CV 1

Umbric Ferralsol Ksat = 2.7459 - 25.03
Ferralic Nitisol Ksat = 6.0558 - 29.20
Haplic Lixisol Ksat = 3.3313 - 15.982

Eutric Regosol Ksat = 6.03167 + 0.0017991 ** EC − 0.000000160069EC 2,◦ − 0.0435899SAR ** 0.7209 20.61

Pellic Vertisol Ksat = 0.372869 + 0.000358036 *** EC − 0.0487104 *** SAR + 0.00152272 ***
SAR 2 − 0.0000114532 *** EC SAR

0.9231 11.762

Albic Planosol Ksat = −0.0181408 + 0.0000662413 *** CE – 0.00561443 ◦ RAS + 0.000229691 *
RAS 2 – 0.00000204295 *** EC SAR

0.7815 4.502

Chromic Luvisol
Ksat = 0.969163 + 0.000571572 *** EC − 0.0000000694489 ** EC 2 − 0.0609834
*** SAR + 0.0014585 *** SAR 2 − 0.000017605 * CE SAR + 0.00000000225938 ◦

EC 2 SAR
0.9332 28.44

Fluvic Cambisol Ksat = 0.02733608 + 0.000111962 *** EC − 0.0000000147655 *** EC 2 −
0.0024721 *** SAR

0.9306 25.66

Eutric Fluvisol Ksat = 2.44341 + 0.000192643 *** EC − 0.0193937 *** SAR − 0.00000446051 **
EC SAR

0.8964 9.41

***, **, *, ◦ 0.1%, 1%, 5%, and 10% of significance in t-test, respectively. 1 CV: coefficient of variation = (Standard
deviation/Mean) × 100. 2 Transformed data by the equation [X + 0.5]0.5—CV values collum.


