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Analysis of Electrical Conductivity during Desalinization
of Reclaimed Tidal Lands
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Abstract

This study was performed in order to produce the basic data for developing prediction
techniques of desalinization to be applicable to reclaimed tidal lands at the beginning stage.

The desalinization experiments were carried out by two water management practices,
namely, the leaching method by subsurface drainage and the rinsing method by surface
drainage. The 5 soil samples used in this study were collected in 4 tidal land reclamation
projects.

Regression equations were obtained in order to investigate the changes of electrical
conductivity during the desalinization of reclaimed tidal lands and to estimate water
requirements for desalinization.

The results obtained from this study were summarized as follows:

1. According to USDA Salinity Laboratory classification system of salt affected soils, the
reclaimed tidal land soils used in this study were saline-sodic soils with the high electrical
conductivity and the high exchangeable sodium percentage.

2. With the increase of the water requirements for desalinization, the electrical
conductivity was decreased with high degree of correlationships and the desalinization
effects were remakable in both the leaching method and the rinsing method.

3. In case of the leaching method, the electrical conductivity had been reduced below
the classification value of salt affected soils when the depth of water leached per unit
depth of soil (Dwl/Ds) was 0.3, and the desalinization effects showed a tendency to be
much the same in each treatment.
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4. In the model experiments by the rinsing method, the electrical conductivity had been

reduced below the classification value of salt affected soils when the depth of water

applied per unit depth of soil (Dwa/Ds)

was 3.0 in both permeable soils and

impermeable soils. In the lysimeter experiments by the rinsing method, it was estimated

that the electrical conductivity could be reduced below the classification value of salt

affected soils when Dwa/Ds would be 3.5 in permeable soils and 4.5 in impermeable soils.

5. The leaching method has the merits of saving water requirements for desalinization

and the convenience of desalinization works in permeable soils, but the demerit of a long

period for desalinization. Also desalinization works would be next to impossible in

impermeable soils through the leaching method.

On the other hand, the rinsing method has the adventage of a short period for

desalinization regardless of permeability, but the desalinization of subsoil would be difficult

and the water requirements for desalinization would require 10 times more than those of

the leaching method.
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Fig. 1 Arrangement of lysimeters for desalinization experiments
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Table 1 Physical properties of soil samples used in desalinization experiments

. . . Saturation Particle size i
‘ (%) Sand Silt Clay class
s1 1.37 2.66 485 545 6.9 84.0 9.1 Si
(1.36) (2.64) (48.5) (60.5) (7.7) (86.2) (6.1) (Si)
5 1.34 2.69 50.2 478 246 68.5 6.9 SiL
(1.35) (2.65) (49.1) (51.3) (25.4) (69.2) (5.4) (SiL)
s3 1.36 2.67 49.1 40.7 4138 51.0 7.2 SiL.
(1.37) (2.66) (48.5) (42.9) (44.4) (50.7) (4.9) (SiL)
54 1.35 2.65 49.1 69.7 4.2 83.8 12.0 SiL
(1.31) (2.65) (50.6) (68.5) (4.6) (81.3) (14.1) (SiL)
5 1.35 2.64 489 64.3 16.3 721 11.6 SiL
(1.34) (2.63) (49.0) (63.4) (17.2) (71.3) (11.5) (SiL.)
Upper data obtained from soil samples used in lysimeters (1999)
(Lower) data obtained from soil samples used in cylinders (1998)
Table 2 Chemical properties of soil samples used in desalinization experiments
Exchangeable
Soil cation (cmol/kg) CEC ESP EC pH
sample Ca Mg Na X (cmoi/kg) (%) (dS/m)
s 1.1 1.6 39 0.9 9.2 424 24.6 7.7
(1.2) (1.8) (4.1) (0.9) (8.9) (41.4) (26.1) (76)
52 1.0 1.8 44 1.1 9.6 458 273 78
(1.3) (1.9) (3.9) (1.1) (9.5) (41.1) (25.7) (7.7)
$3 1.1 1.8 41 1.1 95 432 25.7 7.7
(1.2) (1.8) (3.7) (1.0) (9.2) (40.2) (25.0) (7.5)
sS4 18 24 6.2 15 13.1 473 277 79
(1.3) (2.4) (6.7) (1.5) (14.4) (46.5) (31.2) (7.8)
S5 1.6 2.3 52 15 12.2 426 25.1 78
(2.1) (2.2) (5.7) (1.8) (13.4) (42.5) (26.4) (7.8)
Upper data obtained from soil samples used in lysimeters (1999)
(Lower) data obtained from soil samples used in cylinders (1998)
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Table 3 Water requirements for desalinization and electrical conductivity
i EC (dS/m) i :
Desalinization | Experimental| Soil texture and Requl;g,:nents . Rf':gresswn equation
method method Treatments linizati Measured | Estimated | ¥ : Dwi/Ds or Dwa/Ds
desalinization value value y ¢ EC (dS/m)
Permeable soil
(Non-culvert) _ 08500
Impermeable soil | Dwl/Ds=03 | 26~3.0 2.7 y—20.9406x
Model (Non-culvert) (R*=0.9741)
oae Gypsum
Permeable soil ot 08114
(Non-culvert) 20~28 24 ¥ =0.8594x
Non-gypsum (R°=009617)
Leaching Permeable soil ‘
method (Culvert) _ -
Permeable soil 1.8~37 2.7 y—20.8340x
(Non-culvert) (R"=0.9011)
) Gypsum
Lysimeter :
Permeable soil
(Culvert) N Loz
Permeable soil 1.7~33 25 y —SZ 008x
(Non-culvert) (R°=0.9401)
Non-gypsum
Permeable soil _ osie
(Non-culvert) | Dwa/Ds=30 | 14~23 19 y=23297le
Model Non-gypsum (R"=0.9615)
ode
Impermeable soil B o735
(Non-culvert) 32~37 33 y= 2&;).?02913
Rinsing Non-gypsum (R“=0.9907)
method Permeable soil _ 05916
{Non-culvert) Dwa/Ds=35 - 32 y= 23'17713
, Non-gypsum (R"=10.9700)
Lysimeter Impermeable soil
m me _ 041494
{(Non-culvert) Dwa/Ds=45 - 3.9 y= 2?'35626
Non-gypsum {R“=0.9861)

_47_



|3 A A43d 2435 20019 79

Salinity Laboratory®] Qs E%e] BE 71235 o
3 Aoy mE ﬂal:r“’ﬂ*i A F & 7o)
2 Zolrt glol v)4d ATRE Bt mald %

9o AL g3 ZD’% ol Frkel ket A
NNREETE 71808 49 29 e AY:E
FE AAE VI KMol glE Ao By 9
o v dirA e g Ik 7R B IE
ol g3 AGAZ wW) EA, M (8, oA
A fiel gt R4 & 932 9 Hu
2 AE7Ne] @ 2 AgARge] fo]4 = o)
=S AYEINE 4E 4 Avz wgEn
FAYE A AW ZIENFAME FFFA

Dwa/Ds=303 &M dHERS] EFNEA o
S2 ZAHNAT B0 o ¢ b5 ool A

AFGEA7L o A Jdehgon, @A Lysimeter
A DA G oAM= FA%.&E"‘“"“*‘] Dwa/Ds 3.5,
FrBEEYSAA Dwa/Ds=45 AEY o) g
wo ERNFEA oltE #AE F Yg o=
FA = AT

FaAdel i EolM AE g g8 A
G AT AGEFHFS 248 F UL AGHR
dE &olgtA & &+ AtE olHo] UAT A
717ko] AA 225 53] F4Aol BRE E9
AME AlPol A2l Erbgsivhs BHo] o
o] Al o AP @) B
dol 4T EFWT olg F4Ade ByE &
FAME sHeEt AT AEZ9 Ago] oYL A
FEFZo] FE uiste 10Mol4 ol "
sttt @do] e ReZ #AuHo

A o FAgd o8 dslELe] BEHE

W7tz Bag AMEgLEsFE ¢
S E Z¢siA Aelsld Table
ot

s
AFstrar, JEY 9 ’“Hl‘ﬁﬂl o9 Ad

NP A Ay 2 ENYE Ngad
A& Zotd] g ArME T o) wa}
YA AE NNIAF @ Bz A
BEAT, Ad ZEAT S DHAEFS
FANELG2E AU BYNY 83 Lysimeter Al
GAEE FYste A AFAE a9kl gg
z2c

1. FNEYFL USDA Salinity Laboratoryel &
HEFEFHY A7 IHEES Z8AY JEFHE
g0l e £& FTYUE A YL EY) £y

Ny ofn

2. ASUH FAYEAN BE APLE5Zo) =
Zhgel ohe} AVAEEE 29 ABAL R
2 Zasty AAF AQEA Jdebg

3. AEUA A% A&F4e) Dwl/Ds=03 A&
oA A71HE=7t USDA Salinity Laboratory )
HHELF EFZEA otz ZamHen mE
M FolA Ad Aol E o)zt glo] wikw
A&e Bt

4. FAE A9 AW EPANPAME BE A
ol X FFF4 Dwa/Ds=30 AL A7A
EE7H HAEE ERVIEA o2 ZaHUT,
ks Lys1meter ABAHAM = FFFEEFAA
Dwa/Ds=3 TEZFEYSANH Dwa/Ds=45 A
=2 9 %?'SHE%} THRINEA olgg #aE #
9;13 oz FHHAAG

5 &R 3 Agse A¢E 4

28 EgM AFEFFE 43S Y AY
AYdE EolaA T F ke ojdo) YA A
"@71Zo] A £8HW FrAde] BFFH E ok
ME Aldel Ad Brbssttts @Xel stk w
Hell AR it AeE FFA0 438 E
FRT oty FAo] BRT EYMNE @)
Zhol Aol 7hsatAT HEFS Adhe] oY
|F&r%ol AEHA viste 10vio)d Hol] ¥
23t ol e AR By

2

__48_



2ax Bl AYAR 5

A7NAEE §4

A

AerleNgAez A
BATHA "THA A G
At 2, 3Apd = Y

L FAL, &F3F, 1988, AAERY AGAA
Z FelArze Wal FFEFA, 30(4) ¢
pp. 85~93.

2. AL, A4S 2F 35, 1989, ZHAAIES
AMGgr% Add a3 A7 dFxeTE
3}z, 31(1) : pp. 96~105.

3. FAEL, B7e 223, 198%b, AUFAT 7+
AAE¢e] FEAFHNY 2 AGARENE
8 A¥y A7 dFETHIA 312
pp. 92~103. :

4, FAE, £, FA4F, 1997~2000, T3A
A&7 AL 1~4xpd%E Az A3 .- A

..49_

BA. TR

TR, HA, &A1, 1998, viel Mg

& BHA % 2MA B olsherd HA,
FFEWNESS A, 31(2) : pp. 120~127.

. Abrol, I. P., . S. Dahiya, and D. R. Bhumbla,

1975, On the method of determining gypsum
requirement of soils, Soil Sci. 120 : pp. 30~36.

. Beyce, O, 1973, Experience in the reclamation

of saline and alkali soils and irrigation water
qualities in Turkey. FAO Irrigation and Drain-
age Paper 16, Drainage of Salty Soils. pp. 63~
82.

. Prather, R. J., J. O. Goertzen, J. D. Rhoades,

and H. Frenkel, 1978, Efficient amendment use
in sodic soil reclamation. Soil Sci. Soc. Am. J.
42 . pp. 782~786.

. USDA Salinity Laboratory Staff, 1954, Diag-

nosis and improvement of saline and alkali
soils, USDA Handbook 60, 160p,



