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A Taxonomical Consideration based on Changes of Salinity and 
Profile Features of the Texturally Different Two Reclaimed Tidal Soils
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To analyze the changes of soil physico-chemical properties after reclamation, we carried out an experiment
for 75 samples of representative saline soils in South Korea. The more the years after reclamation is
proceeded, the blighter the soil color is, soil horizon differentiation and structure is developed, but electrical
conductivity(EC) decreased. After the soil survey, coarse textured soils were more quickly de-salined than
the fine textured soils. In case of fine loamy textured Poseung series, it could be estimated that the series
had Salic horizons in sub-order level of taxonomical classification. In other case of coarse loamy textured
soil series, it could be estimated that the series had Sodic properties in sub-group level. Sodium contents of
fine loamy textured soils were not decreased after reclamation, but those of coarse loamy textured
Gwanghwal series reclaimed about 76 years ago were reclassified because of desalinization. To be de-
salined low to 4 dSm-1 of EC, it presumably takes about 108, or 12 years for fine loamy and coarse loamy
textured soils, respectively.
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, soil taxonomy (Soil Survey

Staff, 1993, 1999) .
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(Table 1). 

(Munsell soil color chart)

(SPAD 503) .

(Table 2).
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EC(electrical conductivity), pH, SAR(sodium

adsorption ratio), ESP(exchangeable sodium

percentage) Soil Survey Laboratory Methods

Manual . 

. Soil Survey Manual

(USDA) .

ESP: Exchangeable sodium percentage

Naex: Extractable Na(NH4OAc extractable Na+, 

cmol(+)kg-1)

Naws: Water-soluble Na(meq L-1)

H2Ows: Water saturation percentage

CEC: Cation exchange capacity by NH4OAc,

pH 7.0(cmol(+)k-1)

SAR: Sodium Adsorption Ratio

Na+: Water soluble Na+(meq L-1)

Ca+: Water soluble Ca+(meq L-1)

Mg+: Water soluble Mg+(meq L-1)

Table 3. . , 
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Soil series
Gravel 

content

-

-

0-20

0-20

Poorly

Poorly

Fine silty

Coarse silty

Dark gray(5Y 4/1)

Greenish gray(10GY 5/1)

Poseung

Gwanghwal

Available

soil depth

cm %

Drainage 

class

Soil texture

(family)
Soil color

Table 1. General characteristics of the two representative soil series distributed on Fluvio-marine deposits.
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EC 

Fig. 3 . EC

EC 2 dSm-1 non-

saline . EC 2-4 very slightly

saline, 4-8 slightly saline, 8-16

moderately saline 16 strong

saline . 

(Table 5), EC 4 dSm-1

108

61

Years after

reclamation Poseung

(  ): years after reclamation

0-10

11-20

31-40

41-50

>51

Hwaong(0): Yongduri, Seosin -Myeon, Hwasung-Si

Daeho(11): Bangseom, Unsan -Myeon, Seosan-Si

Gimpo(17): Yagamri, Daegoz -Myeon, Gimpo-Si

Seosan A(18): Jisanri, Buseog -Myeon, Seosan-Si

Seosan B(18): Songamri, Taean -Eub, Taean-Gun

Namyang(32): Janganri, Jangan -Myeon, Hwaseong-Si

Geumdang(41): Cheongweonri, Mado-Myeon, Gimpo-Si

Namyang(100): Sinpori, Cheongbug -Myeon, Pyeongtaeg-Si

Daeho(11): Bangseom, Unsan -Myeon, Seosan-Si

Gimpo(17): Yagamri, Daegoz -Myeon, Gimpo-Si

Seosan A(18): Ganweoldori, Buseog-Myeon, Seosan-Si

Namyang(32): Janganri, Jangan -Myeon, Hwaseong-Si

Gyehwa(35): Changbugri, Dongjin -Myeon, Buan-Gun

Gimje(76): Eunpari, Gwanghwal -Myeon, Gimje-Si

Gwanghwal

Representative soil series

Table 2. Soil sampling sites of the representative saline soils surveyed by the year after reclamation.

Soil Type 1N 

KCl

0.02M 

CaCl2
H2O

pH(1:1)

Mg m-3

Bulk 

density

1.06

1.40

1.21

1.49

1.41

-

0.82

1.57

1.33

1.58

-

1.24

1.48

0

11

17

18

18

32

41

11

17

18

32

35

76

Hwaong

Daeho

Yagam

Seosan A

Seosan B

Namyang

Geumdang

Daeho

Yagam

Seosan A

Namyang

Gyehwa

Gimje

Poseung

Gwanghwal

Fine loamy

Coarse

loamy

8.2

8.2

7.6

8.2

8.2

8.3

7.3

8.0

7.3

8.4

8.5

8.3

7.5

8.1

7.5

7.3

7.9

7.2

8.2

7.2

7.4

7.1

7.8

8.2

8.0

6.8

7.5

6.7

6.4

7.0

6.7

7.2

6.1

6.4

6.4

6.6

7.1

6.7

5.5

Dark greenish gray(10Y 4/1)

Gray(2.5Y 6/1)

Dark gray(2.5Y 4/1)

Dark greenish gray(5GY 4/1)

Gray(10YR 5/1)

Gray(2.5Y 5/1)

Dark gray(5Y 4/1)

Gray(2.5Y 5/1)

Dark gray(2.5Y 4/1)

Dark gray(2.5Y 4/1)

Gray(2.5Y 5/1)

Gray(2.5Y 5/1)

Gray(2.5Y 6/1)

Soil color
Years after

reclaimation

Site

sampled
Soil series

Table 3. Physico-chemical characteristics due to reclamation at depth of 50cm of saline soils.
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Years after reclamation

Region

Horizon

Structure

Mottles

Gimje

A-C

-

-

Daeho

A-B-C

Weak platty

Brown

(10YR 4/3)

Seosan A

A-B-C

Moderately platty

Brown

(7.5YR 5/6)

Gimje

A-B-C

Strong platty

Dark yellowish brown

(10YR 4/4)

11 18 76Typic

Fig. 1. Comparison of morphological characteristics among soils belonging to Gwanghwal series due to reclamation periods.

Fig. 2. Changes in EC, ESP, SAR of two saline soils due to reclamation.

< Gwanghwal series >

< Poseung series >
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SAR . EC

Salic Horizon . Salic 

15 cm 

90 . ⅰ) EC

30 dSm-1 , ⅱ) EC(dSm-1)×

(cm) 900 . Salic 

(sub-order)

.

EC

ESP(Eq. 1) SAR(Eq. 2) . Na

ESP 15 SAR 13

Entisols (sub-group)

Sodic .

Fig. 2

EC 

. EC(dSm-1)× (cm) 900

. Table 5

28

8 Salic 

. 100

EC

So et al.(1980)

. 

76

Sodic .

Sodic 

63

Fig. 3. Chronological changes of electrical conductivity after reclamation.

Soil series
Diagnostic horizons

Salic horizon

〃
〃
〃

Sodic (Sub-group)

Salic horizon

〃
〃

Sodic(Sub-group)

Salic horizon

Sodic(Sub-group)

〃
〃

No saline injury

All horizon

8-30

under 42

under 85

ESP>15 or SAR>13

44-84

45-85

9-35

ESP>15 or SAR>13

All horizon

ESP>15 or SAR>13

ESP>15 or SAR>13

ESP>15 or SAR>13

-

0

11

17

18

18

32

41

100

11

17

18

32

35

76

Hwaong

Daeho

Yagam

Seosan A

Seosan B

Namyang

Geumdang

Namyang

Daeho

Yagam

Seosan A

Namyang

Gyehwa

Gimje

Poseung

Gwanghwal

Sodic: ESP>15 or SAR>13

Pertinent depth

------------------------------ cm ------------------------------

Taxonomical characteristics
Site sampled

Years after 

reclaimation

Table 4. Taxonomical classification of two kinds of representative saline soils in Korea.
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EC(dSm-1) Coarse loamy

(<18% clay)

2

12

75

8

108

1,410

8

4

2

Fine loamy

(18-35% clay)

Years estimated with different textured classes

Table 5. Estimated years to be attained the EC by
desalinization at the depth of 50cm of the profile with different
textured classes.


