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This study was conducted to analyze soil physico-chemical properties of agricultural land composed from the
river-bed sediments. We investigated the changes of soil physico-chemical properties at 30 different sampling
sites containing paddy, upland and plastic film house from 2012 to 2015. pH, exchangeable calcium and
magnesium decreased gradually in paddy soils during the fouryears, whereas the available P,Os, exchangeable
Ca, Mg and EC increased in upland and plastic film house soil. For the soil physical properties, bulk density
and hardness of topsoil were 1.47 g cm” and 21.5 mm and those of subsoil were 1.71 g cm” and 25.7 mm in
paddy soils. In upland soils, bulk density and hardness of topsoil were 1.48 g em” and 15.9 mm and those of
subsoil were 1.55 g em” and 16.9 mm. In plastic film house soils, bulk density and hardness of topsoil were
142 ¢ cm” and 14.4 mm and those of subsoil were 1.40 g cm” and 18.5 mm, respectively. The penetration
hardness was higher than 3 MPa below soil depth 20 cm, and it is impossible to measure below soil depth 50
cm. As these results, in agricultural anthropogenic soils dredged from river basins, the pH, amount of organic
matter and exchangeable cations decreased and soil physical properties also deteriorated with time. Therefore,
it is needed to apply more organic matters and suitable amount of fertilizer and improve the soil physical
properties by cultivating green manure crops, deep tillage, and reversal of deep soils.
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The change of soil chemical properties according to land use in anthropogenic soil.

Exch. cations

Land use Year pH oM Av. P,0s EC
K Ca Mg

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

2012 7.0a" 10.2a 74b 0.14a 6.25a 1.79a 0.23b

Paddy 2013 6.6b 8.1a 138a 0.17a 4.95b 1.36ab 0.21b
2014 6.4b 10.1a 76b 0.23a 4.88b 1.47ab 0.81a
2015 5.6¢ 9.5a 78b 0.17a 4.74b 1.12b 0.40ab

2012 7.0a 8.5b 100b 0.19b 4.25a 1.33a 0.25b

2013 6.7a 10.1ab 295a 0.63a 3.44a 1.18a 0.45b

Upland

2014 7.1a 14.5a 408a 0.96a 4.30a 1.65a 0.77a

2015 6.8a 9.9ab 373a 0.74a 4.17a 1.25a 0.77a

_ 2012 6.8a 9.1b 89¢c 0.15b 5.85b 1.87¢c 0.29¢
PESI’EC 2013 6.8a 13.8ab 297b 0.67a 5.65b 2.28bc 1.59b
house 2014 7.0a 18.6a 388ab 0.63a 7.86a 3.04a 1.44b
2015 6.7a 17.0a 441a 0.81a 8.84a 2.77ab 2.93a

"The same letters within a column are not significantly different (Duncan test, p < 0.05).
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Introduction
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Table 1. Sampling site and particle distribution of anthropogenic soils.
. Sampling site Anthropogenic soils .
Region No. - - - Soil use
Latitude longitude Sand Silt Clay Texture
1 361514 12820.40 70.7 253 4.0 sLf P!
2 36.14.55 128.20.42 74.3 21.7 4.0 SL P
3 36.15.24 128.20.43 61.5 30.1 8.4 SL P
4 36.12.28 128.21.02 51.9 413 6.8 L P
5 36.12.26 128.20.20 50.0 41.5 8.4 L P
6 36.12.18 128.20.58 57.0 36.2 6.8 SL P
7 36.15.21 128.20.33 87.9 9.3 23 LS U
8 36.14.59 128.20.47 69.7 22.2 8.1 SL U
9 36.14.36 128.20.51 66.1 28.7 52 SL U
Gumi 10 36.15.10 128.20.33 68.7 259 5.4 SL U
11 36.16.15 128.20.05 56.8 35.8 7.4 SL U
12 36.16.07 128.20.11 79.3 11.3 7.4 SL U
13 36.16.17 128.20.14 72.6 20.5 6.9 SL U
14 36.12.21 128.21.02 66.7 28.0 5.3 SL U
15 36.15.10 128.20.42 68.4 24.7 6.8 SL G
16 36.15.27 128.20.37 27.7 59.5 12.8 SiL G
17 36.14.55 128.20.40 56.8 32.8 10.3 SL G
18 36.12.10 128.20.29 79.3 11.0 8.7 SL G
19 36.12.03 128.20.55 72.6 18.7 8.7 SL G
1 35.58.41 128.22.44 79.5 12.8 7.7 SL P
2 35.58.48 128.22.39 68.4 233 8.3 SL P
3 35.58.22 128.23.03 479 37.0 15.1 L P
4 35.58.31 128.23.01 34.6 437 21.8 L P
Chilgok 5 35.59.06 128.22.26 60.9 31.0 8.1 SL U
6 35.58.54 128.22.43 79.5 14.7 5.8 LS U
7 35.58.40 128.23.01 39.2 44.7 16.1 L G
8 35.58.32 128.22.51 62.5 33.7 3.8 SL G
9 35.58.33 128.23.06 434 375 19.2 L G
Secongiu 1 35.53.14 128.21.17 63.4 235 13.0 SL G
2 35.52.58 128.21.29 57.8 30.7 11.5 SL G

'S Sandy loam, L : Loam, LS : Loamy sand, SiL : Silt loam.

P paddy, U : Upland, G : Plastic film house.
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Fig. 1. The penetration resistance profile according to land
use in anthropogenic soils.

Table 2. The soil physical properties according to land use in
anthropogenic soils.

Bulk
Land use  Soil depth u, Porosity  Hardness
density
cm Mg m> % mm
0-15 1.47 44.6 21.5
Paddy
15-30 1.71 35.5 25.7
0-15 1.48 42.6 15.9
Upland
15-30 1.55 41.5 16.9
Plastic film 0-15 1.42 45.7 14.4
house 15-30 4.10 45.0 18.5

and Sakuma, 1969) 3}1l Qo] E&|A4S /fAls] ot &=
v, AER, A7 5 ESEE el 2ast Zle
= ek,

A5 o] get Weksl 2lS WHE A o o] Foj|r} HY
o= FE7F u- Thest EojR] 0L A ES Uil EAeh=
TIE ES i} AEElE =g A A Y=
HeE HoJ5=al Qt) (Sonn et al,, 2012),

201245 2015W7HA] HEY QI EF] HR|o]E ¥
B = B AJAAIR| o] EFEFsHd-2 Table 33} T,
20154 =2 pHE 5.6, 718TF2 9.5 g ke, FEQ
k278 mg kg |, AEALE, 24, vt TS 247
0.17, 4,74, 1,12 cmol. kg 0|23, ECE= 0,40 dS m 0] it}
oI2}7F pHE 20129 7,004 20134, 20144, 20154 k2t
6.6, 6.4, 5,60 FrAdl= Aol F71ETEFS 8.1~
10.2 g kg ' 02 2 o7} glglom, =EaF 2] (NAAS,
2010b) 20~30 g kg ' Ko} Wokrh X|ghd Zdar <19
B9 24 H5<l 20124 6,25 cmole kg oA MR} as)
o] 2015W0Y1%= 4,74 cmol, kg O 24% 7HASFGOoH, ub
JUEEEFAE 2012 1,78 cmol. kg OlA] 1.12 cmol.

e

—~

kg O fTadhs AES Btk o|e} o] dxgte] pH
1849 ZHs, mhadles dego] Rolxle AL
T+ SHHEAETE 2 AIFER o]Fo]A]
o] FEHEFso] Wil W QS gt TdEiol 2t
FEO| e ofio] HER o]Fsiel7| EoRE it
=

2015\ RFESF pHE 6.8, R7|1B3F299gke |, &
QUike 373 mg kg |, ATALE, 2, vtavlEdES 2t
7} 0,74, 4.17, 1.25 cmol, kg 0], ECE= 0,77 dS m o]
At} pHe 2012 7004 20159 6,82 &7t +48}9l Il
F71EUFE 8.5~14.5 g kg 0= - Apo]7} glglom,
=9 A 20~30 g kg Hr} Wtk x|gh 253
° gmgg 239l 20124 0.19 cmol. kg oA 20154
0.74 cmol, kg ‘& AA| F7Istgou, Ao Zade
2012 4,25 cmol. kg of|A] 20150 4. 17cmol, kg '
2, o3RS 201249 1,33 cmol. kg of|A] 1,25 cmol.
kg 'O 2 ZJo|7} FISiet,

2015 AAAESF pHe 6.7, H71ESHF> 17.0 g
kg ', FEQARS 441 mg kg |, AAZF, L, bl
ek 7F7F 0,81, 8,84, 2.77 cmol. kg '0|al, ECE= 2,93
ds m o]l f71EFF PRdY 25 2012d 9.1 ¢
kg 'ollA] 2015W 17,0 g kg ' O& A TIIsHe IS o
Efigl o, il W 2|3 golo| e 24| STkt
k. £3] EC= 20124 0.29 dS m oA A F715}o]
201541 2,93 dS m .2 108] AE Z7151ic) Ql¢jEeko
2 2" AVEAAEA] BElA 718, Fa4E E A
4 golo] A TR A A AHES ok
AF Auist] et Bl 7hEE EH] 5 I &
alal Z24H AR B FAEA] ekl weh FEE
o] =1} WESk| Hlgl] =9t7] Eos FehETt,

ASIEFOo R XAH 53R 9 EQFZolE 0-15 om,

ol mL |

i

lo
O U ot

2o

15-30 cm, 30—45 cmz LEEle] EoksletALS BAE 4
FH= Table 49} 2t} =ESF 0-15 cm B8-S pHE=

-

5.6, 71582 9.5 g kg |, FAIARS 78 mg kg,
g, 24, vt 47 017, 4.74, 112
cmol, kg 0]91al, ECE 0,40 dS m 'o|¢lo, EoFzlolr}
701845 pH, 23] ZE, A2 vivls T2 57
st AoldT, G7I1BUY, ST, ABHLE,
EC: 7 o}, WESF 0-15 cm EYITHIE
pHE 6.8, 9718 HS 9.9 g kg, SEUARS 373
kg, NEAZE, 24, vtadsde 247 0.74, 4.1
1.25 cmol, kg '0]Q)al, ECE= 0,77 dS m 'o|Qlon, EoF
o7} -4 pH, F71E, R E AU 5
FegeFo] Hdaste Hakoldlnt Al A Bk =
WEokEh §AR A3 veplodt,

oo AitE FolelH AYEFo 2 AYH 54X

]

N
B
SL
i
o,
ol
r:S
32

my

= do

N

E



Jun-Hong Park, Sang-Jo Park, Jong-Gun Won, Suk-Hee Lee, Dong-Hwan Seo and So-Deuk Park 345
Table 3. The changes in soil chemical properties according to land use in anthropogenic soil.
Exch. cations
Land use Year pH oM Av. P,0s EC
Ca Mg
(1:5) g kg'l mg kg'I -------- cmol. kg'I -------- ds m"
2012 7.0a" 10.2a 74b 0.14a 6.25a 1.7% 0.23b
Paddy 2013 6.6b 8.1a 138a 0.17a 4.95b 1.36ab 0.21b
2014 6.4b 10.1a 76b 0.23a 4.88b 1.47ab 0.81a
2015 5.6¢ 9.5a 78b 0.17a 4.74b 1.12b 0.40ab
2012 7.0a 8.5b 100b 0.19b 4.25a 1.33a 0.25b
2013 6.7a 10.1ab 295a 0.63a 3.44a 1.18a 0.45b
Upland
2014 7.1a 14.5a 408a 0.96a 4.30a 1.65a 0.77a
2015 6.8a 9.9ab 373a 0.74a 4.17a 1.25a 0.77a
2012 6.8a 9.1b 89¢c 0.15b 5.85b 1.87¢c 0.29¢
Blastio film house 2013 6.8a 13.8ab 297b 0.67a 5.65b 2.28bc 1.59b
2014 7.0a 18.6a 388ab 0.63a 7.86a 3.04a 1.44b
2015 6.7a 17.0a 441a 0.81a 8.84a 2.77ab 2.93a
"The same letters within a column are not significantly different (Duncan test, p < 0.05).
Table 4. The chemical properties by soil depth according to land use in anthropogenic soil.
Exch. cations
Land use Soil depth pH OM Av. P,Os EC Av. SiO,
Ca Mg
cm (1:5) g kg’ mg kg' e P 1110) R g — ds m’ mg kg’
0-15 5.6b' 9.5a 58a 0.17a 4.74a 1.12b 0.40a 191a
Paddy 15-30 6.4a 7.6b 58a 0.13b 5.70a 1.42a 0.27b 162a
30-45 6.7a 6.8b 64a 0.13b 5.82a 1.52a 0.22b 176a
0-15 6.8a 9.9a 373a 0.74a 4.17a 1.25a 0.77a -
Upland 15-30 6.6a 6.6b 233ab 0.40b 3.87a 1.13a 0.59a -
30-45 6.6a 5.0b 141b 0.25b 3.79a 1.10a 0.51a -
0-15 6.7a 17.0a 441a 0.81a 8.84a 2.77a 2.93a -
Plastic film house 15-30 6.7a 10.9b 230b 0.36b 7.66ab 2.37ab 2.02ab -
30-45 6.7a 8.3b 168b 0.24b 6.60b 2.04b 1.53b -

"The same letters within a column are not significantly different (Duncan test, p < 0.05).
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