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Ⅱ. 재료 및 방법

Table 1. Chemical properties of the soil before experiment.
Soil 

series
pH OM Alo Feo Alp Alo-Alp

H2O KCl (%) (%) (%) (%) (%)
WM 5.0 4.3 21.5 3.36 2.26 2.26 1.10
TP 4.6 4.2 24.4 3.69 2.80 1.66 2.03
HG 5.5 4.5 21.6 4.01 3.51 1.34 2.67
HW 5.3 4.5 14.3 3.69 2.77 1.31 2.38
JJ 5.5 4.1 5.67 1.51 1.91 0.90 0.61
GJ 5.0 4.1 4.79 0.69 1.37 0.36 0.33
Soil 

series
CEC Ex. Cation (cmolc kg-1)

(cmolc kg-1) K Ca Mg Na Al
WM 40.3 0.16 0.37 0.21 0.28 1.52
TP 41.6 0.28 0.57 0.29 0.41 2.10
HG 34.9 0.33 3.09 0.93 0.33 0.50
HW 32.5 0.18 1.77 0.76 0.23 0.86
JJ 20.0 0.16 0.04 0.07 0.15 1.62
GJ 20.8 0.17 8.79 1.93 0.22 0.33
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Table 2. Available chemical components of the soil ameliorants used in this 
experiments.

Soil ameliorants
Alkalinity CaO MgO K2O Al S

(%) (%) (%) (%) (%) (%)
Shell meal 52.8 52.1 0.48 0.27 0.04 0.28

Dolomitic limestone 52.2 28.6 17.2 0.30 0.24 1.06
phosphogypsum 33.6 33.5 0.08 0.15 0.13 18.6
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Ⅲ. 결과 및 고찰
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Fig. 1. Soil pH (H2O and KCl) after soil ameliorant treatment. The results of a 
two-way ANOVA showed significant difference in the water pH and KCl pH values 
both among soil ameliorant treatments and among soils (p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )
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Fig. 2. Concentrations of exchangeable calcium and magnesium after soil ameliorant 
treatment. The results of a two-way ANOVA showed significant difference in the 
concentrations of exchangeable calcium and magnesium values both among soil 
ameliorant treatments and among soils (p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )
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Fig. 3. Concentration of sum of exchangeable cation after soil ameliorant treatment. 
The results of a two-way ANOVA showed significant difference in the sum of 
exchangeable cation values both among soil ameliorant treatments and among soils 
(p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )



- 12 -



- 13 -

WM TP HG HW JJ GJ

Ex
. A

l (
cm

ol
c k

g-1
)

0.0

0.5

1.0

1.5

2.0

2.5

WM TP HG HW JJ GJ

Al
 S

at
ur

at
io

n 
(%

)

0

10

20

30

40

50

60

70

Fig. 4. Concentrations of exchangeable aluminium and aluminium saturation after soil 
ameliorant treatment. The results of a two-way ANOVA showed significant difference 
in the concentrations of exchangeable aluminium and aluminium saturation values 
both among soil ameliorant treatments and among soils (p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )
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Fig. 5. Concentration of exchangeable aluminium(Cu-K) after soil ameliorant 
treatment. The results of a two-way ANOVA showed no significant difference in the 
concentration of exchangeable aluminium(Cu-K) values among soil ameliorant 
treatments (p<0.01), but there was a significant difference in the concentration of 
exchangeable aluminium(Cu-K) values among soils (p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )
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Fig. 6. Concentrations of exchangeable sulfur and absorbed sulfur after soil 
ameliorant treatment. The results of a two-way ANOVA showed significant difference 
in the concentrations of exchangeable sulfur and absorbed sulfur values both among 
soil ameliorant treatments and among soils (p<0.01).
Control ( ), shell meal ( ), dolomitic limestone ( ), phosphogypsum ( )
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Ⅳ. 적        요
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Ⅴ. 인 용 문 헌
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