ISSN 0367-6315
Korean J. Soil Sci. Fert. 45(3), 393-398 (2012)
http://dx.doi.org/10.7745/KJSSF.2012.45.3.393

XS0 uE MK =E

QHET* - 0|2

1,

AR ES7] 49

Mo

oLk =15 =
& sty o}
_ = - 2
LY - 22 HN4 - HellY - B8
s detn YERGteh, 2R Y s netd

Changes in Chemical Properties of Paddy Field Soils as Influenced by
Regional Topography in Jeonbuk Province
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We investigated the changes in chemical properties of paddy field soils at 300 different sampling sites
containing 4 topography in Jeonbuk province, Korea. The soil samples were collected 43.0% from local
valley and fans, 39.3% from fluvio-marine deposits, 15.0% from alluvial plains, and 2.7% from diluvium
sites. The optimal values of soil properties in the total soil samples were as follows: 65.3% of total
samples in soil pH value, 48.3% of total samples in cation exchange capacity (CEC) value, and 22.3%
of total samples in available phosphorus content, whereas the deficient values of soil properties were
63.3% of total samples in soil organic matter (SOM) content, 75.7% of total samples in available silicate
content, and 61.3% 51.0% and 59.3% of total samples in exchangeable K', Ca’*, and Mg*
concentrations, respectively. There were different soil types in the paddy fields: that is, 34.4% immature
paddy and 33.6% sandy paddy in the local valley and fans, 57.8% sandy paddy in the alluvial plains,
47.4% normal paddy in the fluvio-marine deposits, and 75.7% immature paddy in the diluvium. Soil
textures were also different: 53.5% loam in the local valley and fans, 37.8% sandy loam in the alluvial
plains, and 55.1% silty loam in the fluvio-marine deposits. Soil pH and SOM contents were not different
among the different topographical sampling sites. However, the mean value of available phosphorus
content, 224 mg kg, was exceeded optimal values in the diluvium. The contents of exchangeable cations
were optimal in all the sites, except exchangeable Ca’* contents in the local valley and fans. The contents
of available silicate ranged between 112 and 127 mg kg'1 in all the sites, which were lower than optimal
value. In addition, soil pH values were proportionally cormrelated to the order of available silicate,
exchangeable Ca™, Mg2+, Na’, CEC, and exchangeable K'. The contents of SOM were proportionally
correlated to the order of CEC, available P,Os, exchangeable Ca“, and available silicate. The contents
of heavy metals, Cd, Cr, Cu, Ni, Pb, and Zn, were only 10% of the threshold levels of the metals, and
As content was about 20 to 30% of the threshold level.
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Table 1. Mean values of selected soil chemical properties in paddy field studied.

Exch. Cations

Statistics pH oM Avail. P,0Os Avail. SiO, CEC
Ca Mg Na
(1:5) g kg’1 mg kg'1 ------------------------- cmol. kg'1 ------------------------- mg kg'1 cmol. kg’1
Mean 5.7 22 122 0.24 5.2 1.5 0.21 119 10.3
(range) (4.7-7.1) (6-52) (14-944)  (0.05-0.93) (1.4-14.3) (0.3-3.5)  (0.04-1.28)  (22-548) (3.4-18.9)
Optimal
5.5-6.5 25-30 80-120 0.25-0.30 5.0-6.0 1.5-2.0 - 157-180 10-15

range
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Fg. 1. Excess or deficient values of soil chemical properties.
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Table 2. Soil types and conditions of the paddy fields in different topographical areas.

Immature

Topograph
POgIAPIY paddy field

Normal
paddy field

Sandy
paddy field

Poorly-drained
paddy field

Salt injured
paddy field

%

Local valley and fans (129)T 29.5 24.8 34.9 10.9

Alluvial plains (45) 22 8.9 57.8 31.1 -

Fluvio-marine plains (118) - 46.6 37.3 2.5 13.6

Diluvium (8) 75.0 25.0 - - -

T( ) : sample number.

Table 3. Soil texture of the paddy soils in different topographical areas.

Topography Silty clay loam Silt loam Sandy loam Clay loam Loam
%

Local valley and fans (129)T 6.2 9.3 27.9 3.1 53.5

Alluvial plains (45) 6.7 17.8 37.8 6.7 31.1

Fluvio-marine plains (118) 8.5 55.1 11.9 6.8 17.8

Diluvium (8) 62.5 25.0 - - 12.5

()

sample number.
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Table 4. Selected soil chemical properties of the paddy fields located in different topographical areas.

Avail. Exch. Cations o

Topography pH oM PO K Ca Mg Na Avail. SiO, CEC

(1:5) g kg'l mg kg'] -------------- cmol, kg'] -------------- mg kg'l cmol kg'l
Local valley & fans 5.7a% 22a 112b 0.23a 4.8a 1.3b 0.16b 123a 10.1a
Alluvial plains 5.8a 24a 139 0.24a 5.3a 1.2b 0.14b 120a 9.8a
Fluvio-marine plains 5.7a 22a 119b 0.26a S5.4a 1.8a 0.28a 112a 10.7a
Diluvium 5.7a 25a 224a 0.29a 5.8a l.4ab  0.17b 127a 10.9a
*Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
Table 5. Correlation coefficients among the soil chemical properties of paddy fields (n=300).
Chemical . [
properties OM Avail. P,Os Exch. K Exch. Ca Exch. Mg Exch. Na  Avail. SiO, CEC
pH 0.084 -0.035 0.159** 0.449** 0.365*%* 0.202%* 0.479** 0.190**
OM 0.283%*** 0.028 0.227** 0.063 -0.032 0.149** 0.346**
Avail. P,Os 0.038 -0.023 -0.103 -0.065 -0.086 0.056
Exch. K 0.137%* 0.238%%* 0.237%* 0.176** 0.258%*
Exch. Ca 0.630** 0.223%%* 0.300%* 0.489%*
Exch. Mg 0.565%* 0.162%* 0.581**
Exch. Na 0.015 0.216**
Avail. SiO, 0.192%*

** and ** significant at a = 0.05 and 0.01, respectively.
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Table 6. Heavy metal contents of paddy field soils in different topographical areas.
Topography Cd Cr Pb Cu Ni Zn As
mg kg’
Min 0.04 0.02 0.8 1.1 0.7 15.5 0.43
Local valley & fans Max 1.02 0.72 69.4 39.7 50.1 933 16.73
Mean 0.32a" 0.20a 24.9a 9.1a 8.2a 38.8a 7.16ab
Min 0.07 0.02 7.6 1.7 3.4 24.4 1.58
Alluvial plains Max 0.90 0.85 41.6 21.6 16.4 107.8 16.37
Mean 0.40a 0.23a 27.7a 9.8a 9.1a 44.0a 7.64a
Min 0.02 0.01 3.2 0.1 0.5 10.7 0.30
Fluvio-marine plains Max 0.95 0.80 75.6 322 22.0 71.2 12.65
Mean 0.31a 0.27a 26.2a 10.2a 9.2a 36.9b 5.38b
Min 0.13 0.03 10.1 6.5 7.1 30.9 1.84
Diluvium Max 0.56 0.54 42.9 15.4 18.6 55.7 16.82
Mean 0.40a 0.20a 28.8a 10.6a 10.6a 42.7a 7.16ab

“Numbers followed by the same letter within a column are not significantly different (Duncan test, p<0.05).
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of v|sl S5 o] o AvE HYrh ey By
AW (ME, 2002)2] £ Hoa7|Z 7} X 7]% (A,
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