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Pattemns of Leaching and Distribution of Cations in
Reclaimed Soil according to Gypsum Incorporation Rate

Jin-Hee Ryu, Doug-Young Chungl*, Seon-Woong Hwang, Kyeng-Do Lee, Sang-Bok Lee,
Weon-Young Choi, Sang-Keun Ha’, and Si-Ju Kim

National Institute of Crop Science, 'RDA, Chungnam National University, ’National Academy of Agricultural Science, RDA

Serious problems in reclaimed land for agriculture are high soil salinity and very poor vertical drainage.
However, desalinization in these soils is very difficult. To identify the change of soil permeability by the
gypsum incorporation in soils we observed elution patterns and salt distribution of the soil using soil
columns packed with reclaimed saline soil with various rates of gypsum amendment. Saturated hydraulic
conductivity (Ksa) of the top soil of reclaimed saline soils without gypsum incorporation was close 0 cm hr !
while K. increased up to 0.3 cm hr ! with increasing amount of gypsum for 0.4% or more gypsum. Also K.t
of the reclaimed saline soils for top soil was drastically increased to 1.0 cm hr' or slightly greater after 141
hour’s elution experiment. The cumulative amount of cation recovered in the effluent also increased in the
order of gypsum incorporation rate 0.8%> 0.6%> 0.4 > 0.2%. Soil EC in soil columns decreased from initial
33.9dS m” to less than 0.4 dS m" and exchangeable Ca 2+ increased by 32 ~ 140% according to gypsum

incorporation rate .
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Table 1. Physico-chemical properties of the soil collected from the Saemangeum reclaimed land.

Cations
Soil (Ifg) EC' oM CEC’ ESP* Exchangeable Soluble Total
K Ca Mg Na K Ca Mg Na K Ca Mg Na
dS m" g kg'1 cmol. kg'1 % cmol. kg'1
Surface 7.7 33.9 1.5 7.1 451 082 13 28 35 140 1.1 74 247 222 24 102 282
Subsurface 7.8 14.7 1.5 7.2 562 050 09 1.7 22 117 10 42 134 1.67 19 59 156
Particle size distribution .
Clay Silt Sand Soil texture
/A
6.1 56.1 37.8 SiL
5.4 57.1 375 SiL

. Electric conductivity . Organic Matter

* : Cation exchange capacity
Exchangeale Na* (cmolc kg 1)

=100

: Exchangeable sodium percentage (ESP)=
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Fig. 1. Changes of saturated hydraulic conductivities
(Ksa) of soil columns packed with top soil as affected
by incorporation rate of gypsum.
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Fig. 2. Changes of EC of effluent collected at the
bottom of the soil columns packed with top soil as
affected by incorporation rate of gypsum.
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Fig. 3. Cumulative elution pattems of cations from soil
columns as affected by incorporation rate of gypsum.
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Table 2. Soil EC through the soil columns after elution experiment as affected by incorporation rate of gypsum.

Gypsum content (%)

Soil depth (cm)

0.2 0.4 0.6 0.8
dS m"

0~5 0.26 0.22 0.21 0.21
5~10 0.33 0.23 0.22 0.22
10~15 0.34 0.24 0.23 0.23
15~20 0.34 0.25 0.25 0.25
20~25 0.37 0.25 0.25 0.26
25~30 0.42 0.27 0.26 0.25

Exchangeable cations, cmol_ kgt

0 1 2 2 4 0 1 2 2 4
('%yp sum 0.4%

Gypsum 0.2%

o
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Fig. 5. Soil exchangeable cations in soil columns through
the soil depth after elution experiment as affected by
incoporation rate of gypsum.
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