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A Laboratory Study on the Estimation of Water Requirements
for the Desalinization of Reclaimed Tidelands
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Summary

This laboratory study was performed to produce basic data for the estimation of water requirements
for desalinization, through analyzing changes of the electrical conductivity and the exchangeable sodium
percentage during the desalinization of reclaimed tidelands. Desalinization experiments were carried
out by two water management practices, namely, the leaching method by subsurface drainage and
the rinsing method by surface drainage, using samples of silt loam soil and silty clay loam soil collected
in reclaimed tidelands. )

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.

2. Changes of the electrical conductivity and the exchangeable sodium percentage with water requi-
rements for desalinization showed a similar tendency in the desalinization experiment by the same
water management practice.

3. The regression equation between the relative electrical conductivity(EC/EC.) and water require-
ments for desalinization(Dw/Ds) could be described by

Dw/Ds=0.029X (EC/EC.) ~* % (Leaching method),
Dw/Ds=3.687x0.030¥“E€ ) (Rinsing method).

4. The regression equation between the relative exchangeable sodium percentage (ESP/ESP )

and water requirements for desalinization (Dw/Ds) could be expressed in
Dw/Ds=0.039X (ESP/ESP.) ~* 13 (Leaching method),
Dw/Ds=7. 197X 0. 024ESF/ESP) (Rinsing method).

5. It was estimated that water requirements for the adequate desalinization would be Dw/Ds=0.3

(Leaching method) and Dw/Ds=3.0 (Rinsing method).
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Table-1. Physical and chemical properties of soil samples used in desalinization experiments.

Soil Exch(ar;li::;lll(l)%g;atm (CE(} ESP ( EC}:! y pH  Bulk Particle Porosity co?nll:(c)ls];;znu&‘l?) Texture
meq mmbhos/ (1 : ; ; v
sample Ca Mg Na K 100g) (%) em) (1:1) density density (%) Sand St Clay class
GHlI &7 12 26 14 7.6 3.2 1729 7.3 129 2.64 5.1 396 589 15
GH2 0.8 14 27 14 7.8 34.6 186 74 130 2.64 50.8 43.7 5.2 11 Silt
GH3 0.7 09 29 16 79 367 228 7.7 130 25 492 367 621 12 loam
GH4 09 L5 31 L7 80 388 242 7.8 131 260 49.6 329 657 1.4
DHI 21 21 52 13 81 64.2 3.7 76 138 267 483 262 656 82
DH2 19 26 65 16 9.7 67.0 371 7.6 139 2.6 47.3 217 64.8 13.5 Silt
DH3 14 23 63 15 9.1 69. 2 4.1 69 140 2.70 48.1 9.7 794 10.9 loam
DH4 1.2 2.0 60 L5 8.7 69.0 428 70 139 268 481 9.8 79.3 10.9
Kl 22 33 81 20 126 64.3 316 7.4 128 272 52.9 25 727 4.8 Silty
K2 23 25 74 22 125 59.2 27.8 7.2 125 2.68 53.4 4.5 74.2 213 c]a;'
KI3 19 24 7.3 17 116 62.9 21.0 6.9 1.28 2.68 52.2 4.6 754 20.0 loar'n
K4 2.2 32 69 17 130 53.1 24 69 131 2.69 51.3 4.0 744 21.6
GH : Gyehwado area soil CEC | Cation exchange capacity
DH : Daeho area soil ESP : Exchangeable sodium percentage
K J ! Kimje area soil ECe : Electrical conductivity of saturation extract at 25C
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Fig. 1. Changes of electrical conductivity of saturation extract(EC) with depth of water
leached or applied per unit depth of soil(Dw/Ds) during desalinization experiments
by leaching(a) and rinsing(b).

Tabie-Z. Regression analysis pertaining to the relationship between electrical conductivity of
saturation extract(EC) and depth of water leached or applied per unit depth of soil
(Dw/Ds) during desalinization experiments.

Water Soil . .
Regression equation n r F SE
management  sample
GH Dw/Ds=0.722 (EC) ~1%2 32 —0.9565 322, 72** 0.1315
Leaching DH Dw/Ds=0.951 (EC) ~1.%8 32  —0.9710 494. 01** 0.1180
method K} Dw/Ds=0. 870 (EC) 1% 32 —0.9632 385. 16** 0.0975
AS Dw/Ds=0. 818 (EC) ~*® 96 —0.9520  909.78* 0. 1267
GH Dw/Ds=3.754 X 0.871 ®© 32 —0.9349 208. 18** 0.4449
Rinsing DH Dw/Ds=3.481 X 0. 902 & 32  —0.9667 428, 67** 0. 4098
method KJ Dw/Ds=3. 752 X 0.891 &© 32 —0.9664  423.85* 0. 3474
AS Dw/Ds=3.507 X 0. 892 ®© 96 —0.9306 607. 81** 0. 4508
GH ' Gyehwado area soil n . Number of data points
DH ! Daeho area soil r . Correlation coefficient
KJ : Kimje area soil F ! F-value
AS © All the soil samples SE : Standard error
** { Significance at 1% level
Bl g AL A4 Dw/Ds=22~24 FEo|R o,
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Fig. 2. Changes of exchangeable sodium percentage(ESP) with depth of water leached or
* applied per unit depth of soil (Dw/Ds) during desalinization experiments by leach-
ing(a) and rinsing(b).

Table-3. Regression analysis pertaining to the relationship ‘between exchangeable sodium percen-
tage(ESP) and depth of water leached or applied per unit depth of soil(Dw/Ds) during
desalinization experiments.

Water Soil . .
Regression equation n r F SE
management  sample
GH Dw/Ds=6. 875 (ESP) ~*°! 32 —0.8355 69. 23** 0.2127
Leaching DH Dw/Ds=6. 123 (ESP) ~1%% 32  —0.94%4 252, 37** 0.1552
method KJ Dw/Ds=8. 068 (ESP) ~1 %8 32 —0.9795 709. 40** 0.1190
AS Dw/Ds=4. 654 (ESP) ~*%6 96 —0.8088 177, 78** 0.2161
GH Dw/Ds=7.324 X 0,921 &P 32  —0.9562 319.97* 0.4894
Rinsing DH Dw/Ds=6. 610 X 0.946 &P 32 —0.9722 517. 94** 0.4463
method KJ Dw/Ds=7.042 X 0. 943 ®» 32 —0.9649 404, 60** 0.3398
AS Dw/Ds=5.150 X 0. 950 ® 96 —0.8493 243, 29** 0.6777
GH : Gyehwado area soil n . Number of data points
DH ! Daeho area soil r . Correlation coefficient
KJ : Kimje area soil F . F-value
AS : All the soil samples SE : Standard error
: ** | Significance at 1% level
B A9 Dw/Ds=21~29 FEoIA} 280 1S HE o2 3o BT
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Fig. 3. Relationship between relative electri-
cal conductivity of saturation extract
(EC/EC,) with depth of water leached
or applied per unit depth of soil(Dw
/Ds) during desalinization experime-
nts by leaching(a) and rinsing(b)
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Fig. 4. Relationship between relative excha-
ngeable sodium percentage(EPS/

EPS,) with depth of water leached or
applied per unit depth of soil(Dw/Ds)

during desalinization experiments by
leaching(a) and rinsing(b)
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