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Experimental Studies for Analyzing Salt Movement and Desalinization
Effects on Reclaiming New Manguem Tideland
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Summary

This study was performed in order to produce the basic data for devising irrigation project
and desalinization countermeasure through analyzing salt movement and desalinzation effects.
The Desalinization experiments with water management practices were carried out, using the
soil samples collected in New Manguem tideland. The changes of electrical conductivity, exchangea-
ble sodium percentage, pH and hydraulic conductivity during the desalinization experiments, and
the correlations between various factors influencing desalinization, were analyzed by the statistical
method.

The results obtained from this study were summarized as follows :

1. The sample soils used in this study were saline-sodic soils with the high electrical conductivity
and the high exchangeable sodium percentage, and the soil texture was silt loam.

2. A large amount of the soluble salts was removed in the begining of desalinization experiments.
The initial electrical conductivity and the initial exchangeable sodium percentage decreased consi-
derably in the beginning, and were gradually slow in the rate of decrease

3. The value of pH showed a tendency to increase during the desalinization and were little
by little slow in the rate of increase, and could be estimated by the regression equation.

4. The initial hydraulic conductivity were raised greatly with gypsum treatment and the permea-
bility was maintained adequately, The hydraulic conductivity and the leaching time elapsed during
the desalinization could be estimated by the regression equation.

5. The water requirement for desalinization with various water management practices could
be estimated for a given electrical conductivity, exchangeable sodium percentage, and pH reading
respectively.
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Table-1. Physical and chemical properties of the soil samples used in desalinization experiments.

Exchangeable

Mechanical

Soil cation(meq/100g) CEC ESP ECe pHe SP Bulk  Particle Porosity composition{%) Texture
Sample Ca Mg Na K (meg/100g) (%) (mmhos/ (%)  density density (%) Sand Silt Clay class
«n)

By 1.7 24 40 12 105 381 282 7.4 45 135 263 49 395 570 3.5  Siltloam
B> 18 2.8 4.4 12 116 379 287 7.5 48 133 256 48 302 658 4.0

Bs 1.8 2.6 4.8 14 120 400 314 7.2 54 127 247 49 55 897 48

B4 13 2.9 5.2 11 113 460 275 7.2 59 130 256 49 42 898 6.0

Bs 14 3.3 5.7 1.2 129 442 255 7.1 62 131 256 49 36 886 7.8

K, 1.0 35 59 11 139 424 231 7.0 53 123 257 52 45 815 140

K2 18 35 6.0 15 137 438 278 7.2 61 126 253 50 28 848 124

Ks 1.3 3.2 6.2 1.0 123 504 264 7.1 51 122 262 53 32 883 85

Ky 1.8 36 5.7 14 138 413 275 7.1 63 1.30 258 50 30 872 9.8

Ks 2.0 3.6 6.6 15 143 462 288 7.3 62 121 253 52 27 866 107

Ks 17 37 6.5 1.8 148 439 302 7.2 65 121 247 51 27 8.5 118

0y 23 36 7.2 17 154 468 257 7.2 67 125 251 50 37 849 114

0, 1.9 3.8 84 1.5 163 515 304 7.2 68 129 250 48 35 857 108

03 2.3 3.2 7.9 1.8 155 510 313 7.3 67 128 254 50 38 8.0 102

Oy 19 33 6.2 1.7 135 459 312 7.2 58 130 251 48 49 862 89

Os 15 2.9 6.4 13 126 508 320 7.4 52 134 261 49 66 857 77

Bi-5 : Buan area soil
Ki-6 . Kimje area soil
O -5 . Okgu area soil

SP : Saturation per centage pHe

CEC : Cation exchange capacity’

ESP : Exchangeable sodium percentage

ECe : Electrical conductivity of saturation extract at 25C
. pH reading of saturation extract
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Fig. 1.Relationship between electrical conductivity of saturation extract (ECe: X) and depth of
water leached or applied per unit depth of soil (Dwl/Ds or Dwa/Ds | Y) during desalinization

experime nts.
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Fig. 2. Relationship between exchangeable sodium percentage (ESP : X) and depth of water leached
or applied per unit depth of soil ( Dwl/Ds or Dwa/Ds : Y) during desalinization experiments.
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Table-2. Simple regression analysis between water requirement for desalinization (Dwl/Ds or Dwa/Ds)
and relative electrical conductivity (ECe/ECeo0).

Water management

Regression equation r

F-value SE

Leaching method

Dwl/Ds=0.022 X (ECe/ECeo) "M -0.993

(Continuous ponding)
Leaching method

Dwl/Ds=0.025 X (ECe/ECeo) " -0.992

(Intermittent ponding)
Rinsing method

Dwa/Ds=4.027 X 0. 036'ECe/ECe) -0.991

(Continuous ponding)

3,459** 0. 058

2,634** 0. 060

2,403** 0. 040

Dwl/Ds(Dwa/Ds) : Depth of water leached(applied) per unit depth of soil.

ECeo : Initial electrical conductivity of saturation extract.

ECe : electrical conductivity of saturation extract during desalinization,

r : Correlation coefficient.

** : Significant at 1% level.

SE ! Standard error of regression.
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Table-3. Simple regression analysis between water requirement for desalinization (Dwl/Ds or Dwa/Ds)

and relative exchangeable sodium percentage(ESP/ESPo).

Water management

Regression equation r F-value SE

Leaching method
(Continuous ponding)
Leaching method
(Intermittent ponding)
Rinsing method

(Continuous ponding)

Dwa/Ds =7.943 X0, 020 FSP/ESP.) -0.992

Dwl/Ds=0016 X (ESP/ESP,) ™" .0.979 1,008**  0.098

Dwl/Ds=0.015% (ESP/ESP,) 27 0,980 1, 141** 0. 097

2, 969** 0.036

ESPo : Initial exchangeable sodium percentage.

ESP ' Exchangeable sodium percentage during desalinization.

The other abbreviations : See footnote table 2.
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Table-4. Multiple regression analysis between water requirement for desalinization(Dwl/Ds or
Dwa/Ds) and various independent variables (ECe, ESP and pHe).

Water management

Regression equation

Y F-value SE

Leaching method
(Continuous ponding

Leaching method
(Intermittent ponding)

Rinsing method
(Continuous ponding)

) Log(Dwl/Ds) =-4.12—0.015-ECe —0. 033-ESP+0.500-pHe 92.0 168** 0.139

Log(Dwl/Ds) =-5.96—0.012-ECe—0.029-ESP+0. 737-pHe 92.8 188** 0.133

Log(Dwa/Ds) =-0.69—0.028-ECe—0.012-ESP+0. 164 pHe 97.9 711** 0.043

r?  Coefficient of multiple determination.

The other abbreviations . See footnote table 1-2.
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