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This study was conducted to investigate the physical and chemical properties of soils in Saemangeum
reclaimed lands. The investigated areas were total 5,020 ha which included 220 ha for Agricultural Life site,
2,450 ha for Tourism & Leisure site, 1,130 ha for Industrial & Research site, 820 ha for Bioenergy crop
production site, and 400 ha for Rural City site. Soil samples consisting of the upper 20 cm from the surface
were collected in every 200 m % 500 m of the each site in March and September, 2015. Particle size distribution
of soils in the reclaimed land was 83.2%sand, 8.6%silt and 8.2% clay in average. Soil texture was distributed
as 40.8% sandy soil, 35.5% loamy sand, and 19.7% sandy loam. Based on the investigation of soil chemical
properties conducted in March, 2015, soil pH, electrical conductivity of a saturated soil paste extract (ECe),
and exchangeable (Exch.) K  and Mg2+ concentrations were higher than those of the optimum levels for upland
soil, whereas soil organic matter content, available (Avail.) phosphate concentration, and Exch. Ca™
concentration were lower than those of the optimum ranges. Depending on the results of the soil chemical
properties measured in September, 2015, soil pH, ECe, and Exch. K™ concentration were higher than those of
the optimum levels, but soil organic matter, Avail. phosphate, and Exch. Ca’* concentration were lower than
the optimum ranges. In addition, distribution of sodic soil ranged between 41.4% and 50.0%, and saline soils
were from 16.4 to 31.8%. Soils with pH values above 7.0 increased from 15.3% in March to 35.2% in
September. Soils with ECe values over 4.8 dS m’" increased from 45.6% to 50.7%, whereas soils with the
values below 2.0 dS m' decreased from 42.8% to 36.9%.
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Distribution of values for soil chemical properties in Saemangeum reclaimed tidal land (March, 2015).

Avail. Exch. cations
Classification pH ECe oM

P>0s K Ca Mg Na

(1:5) dS m" g kg'I mg kg'I --------------------- cmol, kg'I ---------------------

Ave. 7.8 11.3 2.1 24.6 0.8 2.8 2.7 7.0
Max. 9.9 90.8 9.9 119.9 1.7 11.2 10.9 50.8
Min. 5.2 0.06 0.04 0.297 0.09 0.09 0.03 0.001
Med. 7.9 2.85 1.9 22.44 0.74 2.21 2.37 3.63
Optimal Range 6.0~7.0 2> 20~30 300~500 0.5~0.8 5.0~6.0 1.5~2.0 -
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Materials and Methods

AR AvE H2A] SEoR =2 o WA
28,300 ha = 55%°] sgsl= 15,565 ha’} A ===9)
AL, o] 7heH| ATHFRAILE FAF AlES S5 AlQlskar i
177} golsto] g 7sdt HAS e g A Afjuy
FRAE AR 98l Fig, 13} Zo] Aukg =545 &
TR ro] HATE-8A] 220 ha, THFE|A-8-A4] 2,450 ha,
AFGATEA] 1,130 ha, HEo| QoY A|AHEAYAIEA] 820
ha, 2T A-€A] 400 had] EE (0~20 cm)E tAto =2
20159 3%} 08 = Aol AH AHste] ZAbshh
(Table 1),

2 = AR A e
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Complex
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Results and Discussion
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Table 1. Study areas of Saemangeum reclaimed tidal land.

Complex site Study area Ratio
ha %
Industrial & Research 1,130 22.5
Tourism & Leisure 2,450 48.8
Agricultural Life 220 44
Rural City 400 8.0
Bioenergy Crop Production 820 16.3
Total 5,020 100.0

Table 2. Distribution of soil textures in Saemangeum reclaimed
tidal land.

Soil Texture Area Ratio
ha %
Sand 2,126 40.8
Loamy sand 1,847 354
Sandy loam 1,028 19.8
Loam 109 2.1
Silt loam 43 0.8
Sandy clay loam 34 0.7
Silt 8 0.2
Clay loam 8 0.2

Table 3. Particle size distribution of soils in the different
complex sites of Saemangeum reclaimed tidal land.

Complex site Sand Silt Clay
%

Industrial & Research 75.1 c* 130 a 11.7 a

Tourism & Leisure 850D 82 b 6.8 ¢

Agricultural Life 780 c 119 a 10.1 b

Rural City 87.3 ab 52 be 75 ¢

Bioenergy Crop Production 894 a 43 ¢ 63 ¢

*Numbers followed by the same letter within a column are
not significantly different (Duncan test, p < 0.05).
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Table 4. Distribution of values for soil chemical properties in Saemangeum reclaimed tidal land (March, 2015).
Avail. Exch. Cations
Classification pH ECe oM
P>0s K Ca Mg Na
(1:5) ds m" g kg’ LT N ——— e tTe) I = ——
Ave. 7.8 11.3 2.1 24.6 0.8 2.8 2.7 7.0
Max 9.9 90.8 9.9 119.9 1.7 11.2 10.9 50.8
Min. 5.2 0.1 0.1 0.3 0.1 0.1 0.1 0.1
Med. 7.9 29 1.9 224 0.7 22 2.4 3.6
Optimal Range 6.0~7.0 2 > 20~30 300~500 0.5~0.8 5.0~6.0 1.5~2.0 -
Table 5. Soil chemical properties in different complexes of Saemangeum reclaimed tidal land (March, 2015).
Avail. Exch. Cations
Complex site pH ECe OM
P>0s K Ca Mg Na
(1:5) dS m’ g kg'I mg kg'] ------------------- cmol, kg'] --------------------
Industrial & Research 8.1 a* 14.0 a 2.7 b 332 a 0.8 a 43 b 31 a 8.6 a
Tourism & Leisure 78 b 11.2 ab 1.6 d 213 ¢ 0.8 a 1.7d 27D 6.6 be
Agricultural Life 8.0 ab 128 a 32 a 275 b 0.8 a 51 a 34 a 7.6 ab
Rural City 7.0 c 88 b 20 ¢ 16.0 d 0.6 b 14 e 1.6 ¢ 51¢
Bioenergy Crop Production 78 b 79 b 19 ¢ 237 ¢ 0.6 b 33 ¢ 25D 6.6 bc

*Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05).
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Table 6. Distribution of values for soil chemical properties in Saemangeum reclaimed tidal land (September, 2015).

Avail. Exch. cation
Classification pH ECe oM

P,0s K Ca Mg Na

(1:5) ds m" g kg’ T e P L ———

Ave. 7.3 19.3 22.0 21.4 1.1 1.8 3.0 8.7
Max. 9.8 46.6 11.1 101.4 49 10.2 23.9 63.4
Min. 5.4 0.1 0.1 0.1 0.2 0.1 0.4 0.1
Med. 7.3 5.9 2.0 19.2 0.9 1.5 1.3 3.8
Optimal Range 6.0~7.0 2 > 20~30 300~500 0.5~0.8 5.0~6.0 1.5~2.0 -

Table 7. Soil chemical properties in different complexes of Saemangeum reclaimed tidal land (September, 2015).

Avail. Exch. cation
Complex site pH ECe OM

P,0s K Ca Mg Na

(1:5) ds m’ g kg'] mg kg'1 --------------------- cmol. kg'1 -----------------------

Industrial & Research 75 a 322 a 34 a 30.0 b 14 a 31a 44 a 112 a
Tourism & Leisure 74 b 174 be 1.8 be 173 d 12 b 15¢ 25¢ 8.8 ab
Agricultural Life 74 ab 25D 32 a 356 a 09 ¢ 27 b 46 a 9.3 ab
Rural City 7.1 ¢ 125 cd 21b 193 d 05 e 13 ¢ 32b 6.7 be
Bioenergy Crop Production 7.1 ¢ 123 d 1.6 ¢ 240 ¢ 0.7 d 12 ¢ 22 ¢ 45 ¢
Optimal Range 6.0~7.0 2> 20~30 300~500 0.5~0.8 5.0~6.0 1.5~2.0 -

31, B AXAgo] ofsto] olgkFAlo® gt Mg
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Table 8. Changes of soil chemical properties in Saemangeum reclaimed tidal land studied.

o March September
Classification - -
Area Ratio Area Ratio
ha % ha %
pH 7.0 > 769 15.32 1,593 35.18
(1:5) 7.1 < 4,251 84.68 2,935 64.82
EC 2.0 > 2,148 42.79 1,673 36.95
e
2.1~4.7 581 11.57 561 12.39
(dS m™)
48 < 2,291 45.64 2,294 50.66
. 0.0~0.4 248 4.94 492 10.78
Exch. K
R 0.5~0.8 2,709 53.96 1,356 29.95
(cmol. kg)
0.9 < 2,063 41.40 2,680 59.19
Exch, Cat 0.0~0.49 3,600 71.71 4,088 90.28
xen-ta 5.0~6.0 829 16.51 77 170
(cmol. kg')
6.1 < 591 11.77 363 8.02
- 0.0~1.4 1,092 21.75 1,112 24.56
Exch. Mg
g 1.5~2.0 977 19.46 881 19.46
(cmol. kg)
2.1 < 2,951 58.78 2,535 55.98
Table 9. Results of different salt-affected soils in Saemangeum reclaimed tidal land, Korea.
o March September
Classification - -
Area Ratio Area Ratio
ha % ha %
None 1,308 26.1 1,424 314
Saline 36 0.7 92 2.0
Sodic 2,079 414 2,270 50.2
Saline-sodic 1,597 31.8 742 16.4
Total 5,020 100.0 4,528 100.0
TE7h ds] ok wEkd Na'2 BEoRe] aze| S St = BEYY s Eole A9y Adst BA, &
Al7le Q1o ZEAs] 2 Asjagle] He BEY

2 YHEY (salt—affected soil)o]z} 3} (Koo et al.,

B dFsER 27de o

Aol

Zdela Al7ro] ZAuksiA Do) ayEe] SAHFo] Hh

Al "}, 7R oA AR SiRFe R EE Ao up
2 NaCl §F (Park, 1969) T Ol %% (Kim, 1971) Z}o|
2}l & 4= ok

Saline &7} saline—sodic ESF 75FS Qa4 &4 L
A Na' T} 7184 o] 5 Weofof gt Exchange—
able complexollA] Na'2] A7 Ca’ o|L} Hof &J3t 2|gho.
2 3o o]folg 4= qlrt, o]2fgt X|gHA| 2 A g
o] Ca®'2 FFsHe Aol AP WY 4= QIt} (Brady
and Weil, 2002). Baek et al. (2010)-2 7+ 2] AJAIFES]
AP AL 9J8l| o]4=4] 31 1,550 kg 10a ' ©|3} A& Pt
A3, WIAS 1,000 kg 102 A2 AL FA o] H]
o EFUTSt S7FekThaL Harskgict,

oo Autr K E Avka AN F2kE AlE 9
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)]1
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ojf
o
it
ﬂlI{[;]‘t
o 2
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©
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K Wdshe, Exolg a8 3
a7 flall Ao |U Alm AR Al SEA] Aol Ba
T B AR AAISHITE AR FHAE-8A] 220
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5,020 had 393} 9o EE (0~20 cm)E ARSI
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pH, ECe, WM K', Mg* 0|97, 2 AR} e JB
L 9718 3 SaQAl wE ca’olgitt 20154 9Y
o AR BoF sFeMA R 71--d| pH, ECe, ¥ K'o] &
AT 2WSIAT, F718 T, el we ca”’
o] ATt Yokt AREY £ =W Sodic
EOF 41 4~50,0%, Saline—sodic EFo| 16,4~31.8%% L}E}
Wtk 22} AR EQF pHE 7.0 o]A4Fe] v]&o] 1z} A}
15.3%°l| 4] 35.2%% 751, ECeo] 7-5- AlHo] Hast
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