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A Taxonomical Consideration based on Changes of Salinity and
Profile Features of the Texturally Different Two Reclaimed Tidal Soils

Yeon-Kyu Sonn’, Geun-Soo Hyeonl, Myung-Chul Seo, Kang-Ho Jung,
Byung-Keun Hyun, Suk-Jae Jung and Kwan-Chul Song

National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea
'National Institute of Crop Science, RDA, Suwon 441-857, Korea

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™ of EC, it presumably takes about 108, or 12 years for fine loamy and coarse loamy

textured soils, respectively.
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H2Ows
( Naex - (Naws ))
1000

ESP = 100 (Eq. 1)

ESP: Exchangeable sodium percentage

Naex: Extractable Na(NH:OAc extractable Na”,
cmol(+)kg™)

Naws: Water-soluble Na(meq L)

H2Ows: Water saturation percentage

CEC: Cation exchange capacity by NH«OAc,
pH 7.0(cmol(+)k™)

SAR = (Eq. 2)

SAR: Sodium Adsorption Ratio
Na: Water soluble Na“(meq L™)
Ca’: Water soluble Ca*(meq L™)
Mg": Water soluble Mg’ (meq L™)
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Table 1. General characteristics of the two representative soil series distributed on Fluvio-marine deposits.

o . Soil texture Drainage Available Gravel
Soil series Soil color R .
(family) class soil depth content
cm %
Poseung Dark gray(5Y 4/1) Fine silty Poorly 0-20 -
Gwanghwal Greenish gray(10GY 5/1) Coarse silty Poorly 0-20 -
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Table 2. Soil sampling sites of the representative saline soils surveyed

by the year after reclamation.

Years after Representative soil series

reclamation Poseung Gwanghwal

0-10 Hwaong(0): Yongduri, Seosin -Myeon, Hwasung-Si

11-20 Daeho(11): Bangseom, Unsan -Myeon, Seosan-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, Tacan-Gun

Gimpo(17): Yagamri, Daegoz -Myeon, Gimpo-Si
Seosan A(18): Ganweoldori, Buseog-Myeon, Seosan-Si

31-40 Namyang(32): Janganri, Jangan -Myeon, Hwaseong-Si Namyang(32): Janganri, Jangan -Myeon, Hwaseong-Si
Gyehwa(35): Changbugri, Dongjin -Myeon, Buan-Gun

41-50 Geumdang(41): Cheongweonri, Mado-Myeon, Gimpo-Si

>51 Namyang(100): Sinpori, Cheongbug -Myeon, Pyeongtaeg-Si Gimje(76): Eunpari, Gwanghwal -Myeon, Gimje-Si

( ): years after reclamation

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

. L Site Years after . Bulk pH(I:D)
Soil Type Soil series . Soil color K 0.02M IN
sampled reclaimation density H0
CaCL KCl
Mg m’

Hwaong 0 Dark greenish gray(10Y 4/1) 1.06 82 8.1 7.5

Daeho 11 Gray(2.5Y 6/1) 1.40 8.2 7.5 6.7

Yagam 17 Dark gray(2.5Y 4/1) 121 7.6 73 6.4

Fineloamy  Poseung Seosan A 18 Dark greenish gray(SGY 4/1) 1.49 8.2 79 7.0
Seosan B 18 Gray(10YR 5/1) 1.41 8.2 72 6.7

Namyang 32 Gray(2.5Y 5/1) - 83 82 72

Geumdang 41 Dark gray(5Y 4/1) 0.82 73 72 6.1

Daeho 11 Gray(2.5Y 5/1) 1.57 8.0 74 64

Yagam 17 Dark gray(2.5Y 4/1) 1.33 7.3 7.1 64

Coarse Gwanghwal ~ Seosan A 18 Dark gray(2.5Y 4/1) 1.58 8.4 78 6.6
loamy Namyang 2 Gray(2.5Y 5/1) - 85 82 7.1
Gyehwa 35 Gray(2.5Y 5/1) 1.24 83 8.0 6.7

Gimje 76 Gray(2.5Y 6/1) 1.48 7.5 6.8 55
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Years after reclamation Typic 1 13 76
Region . Daeho Seosan A Gimje
i Gimje
Horizon AC A-B-C A-B-C A-B-C
Structure Weak platty Moderately platty Strong platty
Mottles Brown Brown Dark yellowish brown
(10YR 4/3) (7.5YR 5/6) (10YR 4/4)

Fig. 1. Comparison of morphological characteristics among soils belonging to Gwanghwal series due to reclamation periods.
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Fig. 2. Changes in EC, ESP, SAR of two saline soils due to reclamation.



& BYsel ik Ao weAn: Fig. 2904 B A9 240 me} g 23
Fig. 2= 22578 AwA% EC7} iﬂ»} Na &% %9 2% EC gl A¥d 85It 552
of Be BN F23 B ¥R/IE EC, ESP. ¢ & 9tk EC(dSm’) x 2ol (em) 7} 9000) o] €&
SAR @& HAFIL 9tk BC7F Wl¢ ¥ Edels  EFE BYSF advh 2AAAE Table 5o vhehd
Salic Horizonol2b= 725917k &A@k Salic 59 AAE 287 EFNE F F3ATY TFES HE
B399 FAZE 15 cm ool sefo el WF  she] sl EUF AV Salic FHE /ML vty
909 ol el AL WEsoiol @k i) EC #EdTh 53 wAMASTE 100de] de B
7k 30 dsm™ ol gdelelof akml. i) EC(dSm™)xZel A= EC/t Adel Erl vieht Auidd wer ohy
(cm)7k 900 ololofok Bt Salic F91e) EA) o 2} So et al(1980)¢] APANNAY wAA G va}
£ Bl gl ofE(sub-orden) B9 ERIECR AR © P A7E Fyslelol dry dvEg
o83 gt o AR A5 AESETE g eEE e 744
BC7b € BN E BE 28 RR/ES 5 76del AHE A 289 F¥5wel dagw
ESP(Eq. DY} SAR(Eq. 2)°lth ol Na®) #3& o4 &3] Aol Hrty Ao el

FaotA Aztstw ESP7E 15 o]4o] Avt SARe] 13 Eo] o eelollA Sodic 54 7HAIL ATk

o]4d uj Entisols ®RFA] oFit(sub-group) T ol A Sodic 54< Z2 JE EYH Add ELdE
Sodicol2} W& = UA Fh Adger & Aol glded ol A AR A

Table 4. Taxonomical classification of two kinds of representative saline soils in Korea.

o . Years after Taxonomical characteristics
Soil series Site sampled L - - - -
reclaimation Pertinent depth Diagnostic horizons
cm
Hwaong 0 All horizon Salic horizon
Daeho 11 8-30
Yagam 17 under 42
Poseung Seosan A 18 under 85
Seosan B 18 ESP>15 or SAR>13 Sodic (Sub-group)
Namyang 32 44-84 Salic horizon
Geumdang 41 45-85
Namyang 100 9-35
Dacho 11 ESP>15 or SAR>13 Sodic(Sub-group)
Yagam 17 All horizon Salic horizon
Gwanghwal Seosan A 18 ESP>15 or SAR>13 Sodic(Sub-group)
Namyang 32 ESP>15 or SAR>13 ”
Gyehwa 35 ESP>15 or SAR>13
Gimje 76 - No saline injury
"'Sodic: ESP>15 or SAR>13
30 - 45
. 4 Roswopsees - Gwanghwal series
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Fig. 3. Chronological changes of electrical conductivity after reclamation.
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Table 5. Estimated years to be attained the EC by
desalinization at the depth of 50cm of the profile with different
textured classes.

Years estimated with different textured classes

EC(dSm") Fine loamy Coarse loamy
(18-35% clay) (<18% clay)
8 8 2
108 12
2 1,410 75
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