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Sustainable agriculture requires reliable information on the spatial distribution of the soil chemical properties
for effective management of paddy fields. In order to provide adequate soil nutritional information for
environmental-friendly agriculture, we investigated the soil chemical properties for 260 paddy soils sampled
in Gyeongnam Province from 1999 to 2011 by four years of interval. Soil chemical properties of pH, organic
matter, available phosphate and silicate, exchangeable potassium, calcium, and magnesium contents were
analyzed. The pH value, organic matter, available phosphate and silicate, and exchangeable calcium and
magnesium in paddy soils were significantly elevated in 2011 compared to 1999. The excessive levels of
organic matter and available phosphate in paddy soils were detected in 2011. The soil available phosphate was
highest in mountain foot-slope (p<0.05) and the soil organic matter was highest in diluvial terrace (p<0.05). It
revealed that the soil available phosphate was the responsible factor for the differentiation of soil chemical

properties by the topography in paddy soils.
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Table 1. Chemical properties of paddy soils in Gyeongnam Province.

Exch. Cation Number of
Year pH OM Avail. P,Os Ca Mg Avail. SiO, sample

(1:5) g kg'1 mg kg'1 ------- cmol, kg‘1 ---------- mg kg‘1

1999 570" 29bc 196b 0.23d 4.8b 0.9¢ 73c 260
(Range) (4.8-7.5) (1-75) (2-1,218) (0.04-1.80)  (0.4-33.1) (0.2-3.1) (21-556)

2003 5.7b 27c 216ab 0.30c 5.1b 1.2b 124b 260
(4.7-7.6) (2-86) (10-935) (0.07-1.11)  (1.1-20.2) (0.3-4.0) (24-444)

2007 5.6¢ 30ab 194b 0.41a 6.4a 1.5a 113b 260
(4.3-74) (8-55) (14-1,193)  (0.07-1.09)  (2.0-13.6) (0.3-6.0) (21-742)

2011 6.1a 3la 235a 0.37b 6.2a 1.4a 193a 260
(5.2-8.0) (6-77) (13-1,284)  (0.07-2.47)  (2.0-23.6) (0.3-5.0) (21-990)
Optimum range 5.5-6.5 25-30 80-120 0.25-0.30 5.0-6.0 1.5-2.0 157-180

to Duncan’s multiple range test.

Means within a column followed by the same letter are not significantly different at a = 0.05, 95% confidence level according
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Fig. 1. Frequency distribution of chemical properties from sampling year in paddy soils (n = 260).

Table 2. Chemical properties of paddy soils in Gyeongnam Province.

Exch. Cation Number of

Topographies pH oM Avail. P,Os Ca Mg Avail. SiO, sample
(1:5) g kg'1 mg kg'1 -------- cmole kg - mg kg'1

Fan & valley 5.7b 30b 204b 0.31b 5.5a 1.2¢ 129a 528

Mountain foot-slope 5.9ab 32b 296a 0.42a 6.5a 1.6ab 155a 36

Alluvial plains 5.9ab 27be 215b 0.35ab 5.7a 1.2¢ 120a 352

Fluvio-marine plains 6.0a 22¢ 173b 0.32ab 5.8a 1.2¢ 113a 16

Marine plains 6.0a 23c 201b 0.37ab 6.1a 1.8a 115a 56

Diluvialterrace 5.9ab 39a 210b 0.30b 5.5a 1.4bc 124a 52
Optimum range 5.5-6.5 25-30 80-120 0.25-0.30  5.0-6.0 1.5-2.0 157-180

"Values within a column followed by the same letter are not significantly different at a =

test.

0.05 by Tukey’s studentized range
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Table 3. Comrelation coefficients between chemical properties from paddy soils in Gyeongnam Province (n = 1,040).

Chemical property OM Avail. P,Os K Ca Mg Avail. SiO;
pH -0.013 0.096"" 0.182"" 0.575"" 0.428™" 0.502""
OM 0.344™ 0.159™ 0.104™ 0.008 0.093"
Avail. P,0s 0454 0.140™" 0.055 -0.044
K 0370 0.446 " 0.200""
Ca 0.645" 0417
Mg 0354
f*, **, and ", significant at a = 0.05, 0.01, and 0.001, respectively.
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Fig. 2. Principal components analyses of chemical properties
from sampling years in paddy soils. The variance explained
by the each principal component (PC) axis is shown in
parentheses. Bars present standard error (n = 1,040). Values
within a column followed by the same letter are not sig-
nificantly different at a = 0.05 by Tukey’s studentized range
test.

PC1(39.4%)

Fig. 3. Principal components analyses of chemical properties
from soil topographies in paddy soils. The variance explained
by the each principal component (PC) axis is shown in
parentheses. Bars present standard emror (n = 1,040). Values
within a column followed by the same letter are not sig-
nificantly different at a = 0.05 by Tukey’s studentized range
test.
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