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Relationship Between Electrical Conductivity, Exchangeable Sodium
Percentage and pH During Desalinization of Reclaimed Tidelands
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Summary

This study was performed to obtain the basic data analyzing salt movement and desalinization
effects, and two different desalinization experiments through leaching and rinsing were carried out,
using samples of silt loam soil and silty clay loam soil collected in reclaimed tidelands, The relat-
ionships between the electrical conductiVity of saturation extract and the electrical conductivity
at various dilutions, and the correlations between electrical conductivity, total salt concentration,
exchangeable sodium percentage and pH during the desalinization of reclaimed tidelands, were ana-
Iyzed 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 in accordance with the USDA classi-
fication system of salt affected soils.

2. The electrical conductivity of saturation extract could be estimated conveniently, using the elec-
trical conductivity of extract from various different soil-water suspensions,

3. The total salt concentration could be expressed in the electrical conductivity, but there was a
little difference by soil textures.

4. The regression analysis showed that the relationship between the electrical conductivity of satu-
ration extract and the exchangeable sodium percentage during the desalinization of reclaimed
lands could be described by a linear regression equation,

5. The value of pH showed a tendency to increase according as the exchangeable sodium percentage

decreased during the desalinization of reclaimed tidelands.
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Table-1. Physicochemical characteristics of soil samples used in reclamation experiments.

ble Total salt cl
Soil EXCha;‘_gea e lota tsa]t, CEC ESP ECe pH tay )
sodlum concentration conlien
text 100 9 hos/cm 1:1
exture . /100g)  (meq/l00g) \e3/1008) (%) (mmhos/cn) (1:1) (%)
Silt loam 2.6~6.5 14.0~33. 5 7.6~ 9.7 34,2~69.2 17.9~44.1 6.9~7.8 1.1~13.5
Silty clay 6. 9~8. | 26, 0~30.7 11.6~13.0 53.1~&4.3 21.4~31.6 6. 9~7.4 20 0~24 8
loam

CEC: Cation exchange capacity (meq/100g)

ESP:Exchangeable sodium percentage (%)

ECe :Electrical conductivity of saturation extract (mmhos/cm at 25C)
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Fig. 1. Relationship between electrical conductivity
of saturation extract (ECe:X) and electrical
conductivity of extract from various different

soil-water suspensions(ECw:Y).
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Table-2. Regression analysis pertaining to the relationships between electrical conductivity of saturation

extract(ECe:X) and electrical conductivity at various dilutions (ECw:Y).

Comparison Regression equation | r F SE

ECe-EC,:, Y=0.49784+0. 4685X 0. 9913 2487, 13%* 0. 5830
ECe-EC,:, Y=0. 3106+0.2572X 0. 9862 1565, 88** 0 4035
ECe-EC, Y=0.141540.1066X 0. 9800 1067. 78%* 0. 2024

ECe:Electrical conductivity of saturation extract (mmhos/em at 25TC)
EC,.., EC;s., EC,:s | Electrical conductivity of 1 : 1, 1: 2, and 1 : 5 soil-water suspension,
respectively (mmhos/em at 25T )

r :Correlation coefficient SE:Standard error

F: F-value *%: Significance at 1% level
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Table-3. Regression analysis pertaining to the relationship between electrical conductivity(ECe:X) and
total salt conceniration (SC:Y).

Water

Soil texture Regression equation r F SE
management
Silt loam Leaching Y=5 704740, 6939X 0. 9630 894, 26¥* 1.9165
” Rinsing Y=4. 9606 +0. 6479X 0. 9692 1082. 81*%* 1. 6636
Silty clay loam Leaching Y=29.8867+0. 8624X 0. 9720 581, 48%* 1.7599
” Rinsing Y=6 938740 8397X 0. 9842 1050, 40%* 1.3187
r ! Correlation coefficient SE ! Standard error
F . F-value % % . Significance at 1 % level
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Fig. 3. Realtionship between electrical conductivity
of saturation extract (ECe:X) and exchan-
geable sodium percentage (ESP:Y) during

the desalinization of reclaimed tidelands.
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Table-4. Regression analysis pertaining to the relationship between electrical conductivity of saturation
extract(ECe:X) and exchangeable sodium percentage(ESP:Y).

Soil "texture Water Regression equation r F SE
management
Silt loam Leaching Y= 3.612541.5402X 0. 9848 2246, 62** 2. 6839
” Rinsing Y= 9. 8248 +1.4955X 0. 9586 792. 85%* 4.4877
Silty clay loam Leaching Y= 7.92774+1.8861X 0. 9826 952, 50%* 3. 0072
” Rinsing Y=11.5548+1.8097X 0. 9906 1785, 00** 2.1801
r > Correlation coefficient SE . Standard error

F ! F-value % % . Significance at 1% level
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Table-5. Regression analysis pertaining to. the relationship between exchangeable sodium

percentage(ESP:X) and pH 1:: (Y).

Water

Soil texture Regression equation r F SE
management
Silt loam Leaching Y=28. 6668X %" —0. 6281 45, 61%* 0. 2956
” Rinsing Y=8. 9545 ts¢ —0. 6560 52, 88** 0. 2648
Silty clay loam Leaching Y—=9. 4524 X0 06ss —0. 8407 81. 95** 0.2123
” Rinsing Y=9.6198X" "7 —0.7144 35. 44%* 0. 2956

r : Correlation coefficient
F: F-value
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