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Abstract

BACKGROUND: Through Saemangeum development
project, 283 kir of new land is planned to be created and the
reclaimed land of 89.7 ki will be used as agricultural land.
Therefore, monitoring of soil salinity is required to evaluate
the suitability of the land for agricultural purposes.

METHODS AND RESULTS: We investigated changes of soil
physico-chemical properties, including electric conductivity
(EC), of the Saemangeum reclaimed tidal land (1,195 ha)
from 2008 to 2017 to obtain basic data for suitable soil
management of the Saemangeum reclaimed tidal land. Soil
samples were collected from the sites spaced 200 meters
apart from each other. Soil analysis results showed that
average soil EC was 14.5 dS m™' in 2008, and decreased to
6.5dSm™ in 2014 and to 0.9 dS m™ in 2017. Accordingly,
the soil area below soil EC 4.7 dSm™' (accepted as farmable
soil salinity) increased; 25.0% in 2008, 54.3% in 2014, and
96.9% in 2017. The annual decrease in soil EC was

*Corresponding author: Jin-Hee Ryu
Phone: +82-63-238-5315; Fax: +82-63-238-5314;
E-mail: jin0O1kr@korea.kr

327

ORCID
Jin—Hee Ryu
https://orcid,org/0000—0002—0836-9510

Yang—Yeol Oh
https://orcid,org/0000—0002—-7471-0406

Su—Hwan Lee
https://orcid,org/0000—0002-5354-3020

described as y =-1.5756x + 14.6 (R>=0.96), where y = soil
EC and x = elapsed years since 2008.

CONCLUSION: The soil salinity have decreased to a level
for cultivation of most edible crops. However, since the soil
chemical properties, such as soil organic matter were
inadequate for the cultivation of crops, it was suggested that
management of soil fertility would be important for
efficient agricultural use of Saemangeum reclaimed land.
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Fig. 1. Survey area for changes of soil salinity in Saemangeum reclaimed tide land.
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Fig. 2. Soil sampling sites in Saemangeum reclaimed tide land.
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Fig. 3. Changes of soil Salinity in Saemangeum reclaimed
tide during last 10 years from 2008 to 2017.
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Table 2. Yearly Changes of soil salinity in Saemangeum reclaimed tide land

Year N;;lr:)PiZSOE Average Min. Max. gteiril:t?f)i Skewness Kurtosis
———em dS m’ -—-

2008 311 14.5 0.08 47.65 12.02 0.43 -0.63

2014 255 6.5 0.06 59.80 10.85 1.99 3.72

2015 253 1.8 0.08 39.30 4.03 511 35.57

2016 280 2.0 0.06 40.24 5.88 4.51 20.76

2017 293 0.9 0.03 40.47 3.22 8.51 88.48
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Table 3. Changes of distribution area of soil salinity at top soil (0~20cm) in Saemangeum reclaimed tide land

2008 2014 2015 2016 2017

Soil salinity
(ds m'l) area rate area rate area rate area rate area rate
ha % ha % ha % ha % ha %
<1.56 137.3 15.5 482.1 40.3 806.9 67.5 927.3 77.6 1109.3 92.8
1.56-3.13 43.8 4.9 96.4 8.1 138.2 11.6 111.9 9.4 29.9 2.5
3.13-4.69 41.2 4.6 70.9 5.9 57.5 4.8 38.0 3.2 19.1 1.6
>4.69 666.7 75.0 546 45.7 192.8 16.1 118.2 9.9 37.1 3.1
Total area 889.0 100.0 1,195.4 100.0 1,195.4 100.0 1,195.4 100.0 1195.4 100.0

EC(ds )
oo-

EC(dsm)

EC(dsm)
30-1
=1-2

<April 2016> <April 2017>

Fig. 4. Changes of soil salinity distribution in the Saemangeum reclaimed tide land during last 10 years from 2008 to
2017.
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Table 4. Soil chemical properties in Saemangeum reclaimed tide land in 2017

EC

Ex. cations

H (1:5 oM' Av.P205 TN  ESP CEC
pH (1:5) (1:5) Ca Mg Na
dS m™ g kg mg kg cmolc kg - g ke Yo cmolc kg™
Top soil 7.8 0.9 2 18 0.58 0.8 2.1 1.2 0.03 17.9 6.7
Subsoil 7.8 0.9 2 20 0.60 0.7 2.1 14 0.03 20.6 6.8

" Organic Matter.

Table 5. Soil physical properties in Saemangeum reclaimed tide land in 2017

3 Phase distribution

3 Phase distribution ]
Soil texture

Bulk density = Porosity

Solid Liquid Gaseous  Sand Silt Clay
Mg m? % Y% --—--—- e % -------
Top soil 1.39 47.5 52.4 12.6 35.0 732 20.6 6.2 Sandy Loam
Subsoil 1.53 423 57.8 17.3 24.9 74.7 19.4 5.9 Sandy Loam
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