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The aim of this study was to examine the selected soil chemical properties of paddy fields in different
topographic areas to efficiently manage nutrient valances of the paddy fields in Jeonbuk Province.
Three-hundred soil sampling sites in paddy fields were selected from the different topographic areas in
Jeonbuk Province. The soil samples were collected every four years from 1999 to 2015. Soil pH and
exchangeable K and Mg concentrations declined during the experimental periods. However, amost al the
chemical properties were within the proper levels for paddy soil, except exchangeable Mg concentration.
Distributed areas of the paddy fields with soil pH below 5.5 continuously increased, but the paddy fields with
lower concentrations of soil organic matter and available P,Os than the proper levels declined after 2007. In
addition, the paddy fields with available SIO, below the proper concentration decreased from 83.3% of the
total paddy fields studied in 1999 to 61.0% of thetotal fieldsinvestigated in 2015. The paddy fieldswith lower
exchangeable K and Mg than the proper levels increased after 2003 whereas the fields with lower
exchangeable Ca concentration decreased. Dominant landform of coastal and plain areas was fluvio-marine
plains that was distributed in 53.7% and 40.9%, respectively. Local valley and fans was a dominant landform
of mountainous and middle-mountainous areas, which was 51.8% and 67.6%, respectively. Dominant soil
textures distributed in coastal and plain areas were silty loam and loam. Those in mountainous and
middle-mountainous areas were sandy loam and loam, respectively. Soil pH was relatively higher in coastal
areaand the comparatively higher content of soil organic matter wasfound in costal areathan other areas. The
concentrations of available P,Os, exchangeable Ca, and exchangeable Mg were generally higher in
mountainous, coastal, plain areas, respectively, but available SiO, and exchangeable K concentrations were
not significantly different among the different topographic areas.
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Mean values of selected soil chemical propertiesin paddy fields of Jeonbuk Provi nce’.

. Exch. cations o
Year pH oM Aval. P.Os " ca Mg Aval. SO,

(1:5) g kg™ LT S — o110 PR (o [l — mg kg*
1999 5.7c" 238 131ab 0.41a 47c 15a 113c
2003 5.8ab 25a 135a 0.37ab 4.5¢ l4a 128hc
2007 5.8a 19c 108b 0.34b 4.8bc 1l4a 142b
2011 5.7bc 22b 122ab 0.24c 5.2ab 1.5a 119¢c
2015 5.5d 24a 125ab 0.24c 5.4a 11b 164a
Optimum range 55 ~ 65 20 ~ 30 80 ~120 020~ 0.30 50 ~ 6.0 15~ 20 157 <

"The datawere brought from Ahn et al. (2012b), except 2015 data.
¥ Numbers fol lowed by the same letter within acolumn are not significantly different (Duncan’s multiple range test, p < 0.05).
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Introduction
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Fig. 1. Frequency distribution of selected soil chemical propertiesin paddy fields of Jeonbuk Province (n=300).
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Table 1. Mean values of selected soil chemical propertiesin paddy fields of Jeonbuk Province'.

) Exch. cations o
Year pH oM Avail. P.Os Aval. SO,
K Ca Mg
(1:5) g kg* 11 o ¢ S ——————— 31 ) PR mg kg™
1999 5.7¢ 23ab 131ab 0.41a 4.7c 15a 113c
2003 5.8ab 25a 135a 0.37ab 4.5c l4a 128hc
2007 5.8a 19c 108b 0.34b 4.8bc 1l4a 142b
2011 5.7bc 22b 122ab 0.24c 5.2ab 15a 119¢
2015 5.5d 24a 125ah 0.24c 5.4a 11b 164a
Optimum range 55 ~ 6.5 20 ~ 30 80 ~ 120 0.20 ~ 0.30 50 ~ 6.0 15~ 20 157 <

"The datawere brought from Ahn et d. (2012b), except 2015 data.

¥ Numbers followed by the same letter within a.column are not significantly different (Duncan’s multiple range test, p < 0.05).

Table 2. Dominant landforms of paddy fields in different topographic areas of Jeonbuk Province.

Landform
Topographic Areas Loca valley Piedmont Alluvial Fluvio-marine I
and fans dope plains plains Diluvidl terrace
%
Coastal (80)" 30.0 38 112 53.7 13
Pain (127) 331 0.8 19.7 40.9 55
Mountainous (37) 51.8 10.7 339 - 36
Middle-mountainous (56) 67.6 5.4 21.6 - 5.4

T( ) : sample number.
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Table 3. Soil texture of the paddy fieldsin different zone of Jeonbuk Province.

) Soil texture
Topographic Areas - -
Silty clay loam Silt loam Sandy loam Clay loam Loam
%

Coastal (80)" 6.3 487 25 75 350
Plain (127) 11.8 394 71 16 40.1
Mountainous (37) 2.7 189 40.6 - 37.8
Middle-mountainous (56) - 21.4 14.3 - 64.3

T( ) : sample number.

6.4

6.0

5.2

4.8

1999 2003 2011 2015

1999 2003 2007 2011 2016

Fig. 2. Soil pH and soil organic matter (OM) contents in the paddy fields located in different topographic areas in Jeonbuk
Province. Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05). Bars
represent one standard deviation of the mean. o, Coastal zone; &, Plain zone; ll, Mountainous zone; %, Middle-mountainous

Zone.
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Fig. 3. The concentrations of available P.Os and SO, in the paddy fields located in different topographic areas in Jeonbuk Province.
Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05). Bars represent one
standard deviation of the mean. o, Coastal zone; B, Plain zone; I, Mountainous zone, 74, Middle-mountainous zone,
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RIS Hoiok pHE| $5H9] (pH 5.5 ©lsh+= 20074
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