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Monitoring of the dynamic changes at paddy rice agriculture is very important for agricultural sustainability.
Field monitoring was performed to evaluate the soil chemical properties of 260 paddy soil samples every four
years from 1999 to 2007 in Gyeongnam Province. Soil chemical properties such as pH, organic matter,
available phosphate, silicate, exchangeable potassium, calcium, and magnesium contents were analyzed. The
contents of exchangeable cations, and available silicate were significantly increased in 2007 compared to
1999. The chemical contents of organic matter, exchangeable potassium, and magnesium were significantly
increased in acid sulfate soil, and silty clay loam compared to those of other soil types, and textures.
Especially, content of organic matter was significantly increased in hill area compared to other soil
topographies, while exchangeable potassium was significantly decreased. Principle component analysis
(PCA) of chemical properties in paddy soils was obtained with eigenvalues > 1 summing 39.1% of variance for
PC1, 20.4% of variance for PC2, and 59.5% of the total variance in the all of soil chemical properties. There-
fore, principal component analysis is more effective for monitoring from chemical properties of paddy soil.

Key words: Paddy soil, Chemical property, Monitoring, Soil texture, Soil type, Topography
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Table 1. Chemical properties of lowland paddy soils.

Parameter pH OM Av. P,Os K Ca Mg Av. SiO, Number of
sample
1:5 g kg'l mg kg'l ————— Ex. cations (cmol. kg']) ----- mg kg'l

Year

1999 5.7 29 196 0.23 4.8 0.9 73 260

(Range) 4875  (1-75) (2-1,218) (0.04-1.80)  (0.4-33.1)  (0.2-3.1) (21-556)

2003 5.7 27 216 0.30 5.1 1.2 124 260
(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 30 194 0.41 6.4 1.5 113 260
(43-74)  (8-55) (14-1,193) (0.07-1.09)  (2.0-13.6)  (0.3-6.0) (21-742)

Mean 5.7 29 202 0.32 54 1.2 103 780

LSD’ (p<0.05) 0.09 23 NS 0.034 0.49 0.12 12.3

Paddy types

Unmatured 5.6ab’ 31ab 222ab 0.32b 5.4a 1.2bc 110a 345

High yield 5.8ab 27ab 165ab 0.31b 5.8a 1.3bc 108a 267

Sandy 5.7ab 25b 238ab 0.31b 5.0a 1.1bc 86a 117

Wet 5.4b 24b 164ab 0.29b 3.9a 1.0c 65a 36

Saline 5.5b 22b 113b 0.33b 5.0a 1.6b 92a

Acid sulfate 6.0a 36a 290a 0.49a 5.5a 2.1a 116a

Soil textures

Silty clay loam 5.9a 39a 288a 0.43a 5.7a 1.9a 109a 15

Silt loam 5.7ab 28b 187b 0.33b 5.7a 1.4b I1la 363

Sandy loam 5.6b 27b 253ab 0.31b 4.8a 1.0c 82a 93

Loam 5.6b 30b 199b 0.30b 5.2a 1.1bc 101a 303

Soil topographies

Fan & valley 5.6ab 30bc 190abc 0.30a S5.4a 1.2ab 107b 417

Hill areas 5.6ab S2a 270a 0.17b 4.2a 1.0b 80b 6

Inclined piedmont 5.9a 28bc 110bc 0.37a 5.5a 1.6a 180a 21

River sider plain 5.7ab 26bc 247a 0.33a 5.5a 1.2ab 88b 249

River & coastal plain 5.9a 22¢ 120bc 0.31a 4.8a 1.4ab 96b 18

Coastal plain 6.0a 33b 227ab 0.38a 5.5a 1.5ab 124b 30

Diluvial soil 5.5b 27bc 99¢ 0.32a 5.6a 1.5ab 116b 39

Optimum range 5.5-6.5 25-30 80-120 0.25-0.30 5.0-6.0 1.5-2.0 157-180

" LSD: Least significant difference; ¥ NS: Not significant; ¥ Values within a column followed by the same letter are not
significantly different at 5% level by Tukey’s studentized range test.

QAo S ujH AR T GITt (NIAST, 2006), AIZ17] YeliAl= HAbEE R S 7 AlgRE A
E3h Jo and Koh (2004)% Sgiutete] 48 A8k o2 UYehgtt (Kim and Choi, 2002: Park and
60 94 kg ha ', 70WT] 76 kg ha ', 80dT] 92 Kim, 1971; Song et al., 2007).
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Fig. 1. Frequency distribution of chemical properties from sampling time in paddy soils (7=260).
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Fig. 2. Principal components analyses of chemical pro-
perties from sampling times in paddy soils. The variance
explained by the each principal component (PC) axis is
shown in parentheses.Bars present standard error (n=780).
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Fig. 3. Principal components analyses of chemical pro-
perties from soil types in paddy soils. The variance ex-
plained by the each principal component (PC) axis is
shown in parentheses.Bars present standard error (n=780).
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Fig. 4. Principal components analyses of chemical pro-
perties from soil textures in paddy soils. The variance ex-
plained by the each principal component (PC) axis is
shown in parentheses. Bars present standard enor (r=780).
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shown in parentheses. Bars present standard enor (=780).
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