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2- Cation Ratio of Soil Structural Stability
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Table 1. General properties of the studied soil

parameters Value parameters Value
Sand (%) 69.00 (Na, meq I 9.99
Silt (%) 20.00 K. mea 'Y 0.1
Clay (%) 11.00 (Ca. mea I 7.07
Texture Sandy Loam (Ma. mea I'h 6.38
Bulk density (gcm 1.42 (EC,dS m?) 1.54
Saturated hydraulic
conductivity (cmday™) 9.39 SAR 385
CROSS 4.3 PAR 0.04
pH 8.02 CCEe (%) 16.4
OM (%) 0.32 - -
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Table 2. Amounts of soluble cations in irrigation water
Cation Ratio of Soil EC K Ca Mg
Structural Stability (dS m?) (meq I)

10 4 33.16 3.42 5.7

15 4 36.32 3.06 1.84

20 4 37 1 2

25 4 38 0.62 1.38

10 8 54.1 8.5 17.4

15 8 64 5.5 10.5

20 8 69.25 3.35 7.4

25 8 72.8 2.5 4.7
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Table 3. The results of ANOVA of studied treatments on soil physical properties

Mean square

Source of variation dF

DC (%) MWD (mm)  Ks (cm day™) PR (MPa)
Salinity(A) 1 30.10™ 0.001" <0.001" 0.115"
CROSS (B) 3 29447 0.010" <0.001™* 0.028™
AB 3 26.24™ 0.001™ <0.001™ 0.143"™
Error 16 1.45 0.0004 <0.001 0.055

o inayt o3z o S /) o) gl 0 o e i i g

‘

Frxx xxx k% *:are significant at P <0.0001, 0.001, 0.01, and 0.05, respectively, ns is non-significant.
DC: Dispersible clay, MWD: Mean weight diameter of aggregates, KS: Saturated hydraulic conductivity, PR: Penetration resistance at

suction of 2 MPa.
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2- Monovalent cation adsorption ratio (MCAR)
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Table 4. Effect of salinity and CROSS in irrigation water on water dispersible clay (DC), mean weight diameter
of aggregates (MWD), saturated hydraulic conductivity (Ks) and penetration resistance (PR)

DC MWD Ks PR
EC=4 5.80% 0.39% 3.70% 0.21%
EC=8 3.52° 0.40? 3.85% 0.35°
CROSS=10 3.18°¢ 0.43? 5.81% 0.272
CROSS=15 2.50° 0.35°¢ 3.71° 0.28?
CROSS=20 5.68° 0.432 2.64° 0.202
CROSS=25 7.27% 0.37° 2.93 0.372
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Figure 2. Interaction effect of salinity and CROSS in irrigation water on mean weight diameter of aggregates
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Abstract

Structural and hydraulic properties of soil depend on type and quality of irrigation water. In order to
investigate the effect of potassium as cation ratio of structural stability of soil on physical properties
(sandy loam soil), a research was performed as completely randomizes design with factorial
arrangement and 3 replications in undisturbed soil columns. Experimental factors consisted of saline
water (2 salinity rate: 4, and 8 dSm), and different contents of potassium ion in irrigation water (4
CROSS values: 0, 15, 20, and 25). Soil columns were irrigated for 16 weeks, after then soil physical
properties were measured. The results showed that when salinity increased, water dispersible clay
significantly decreased, while changes of mean weight diameter of aggregates, penetration resistance
and saturated hydraulic conductivity were not significant (P<0.05). Despite sodium ion was not used
in irrigation water, using of potassium ion in irrigation water had a significant effect on soil physical
properties, such as water dispersible clay, mean weight diameter of aggregates (MWD), and saturated
hydraulic conductivity (Ks), and they were degraded. Interaction effect of salinity and CROSS of
irrigation water on soil properties in EC= 8 dSm™ was lesser than that of EC= 4 dSm. Further studies
are recommended to evaluate the effect of potassium on soil structure.

Key words: Dispersible clay, Hydraulic conductivity, Soil physical properties, Soil structural stability,
Water irrigation quality.
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