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Field monitoring was performed to evaluate the chemical properties of 260 paddy soils every 4 years from
1999 to 2015 in Gyeongnam province. Soil chemical properties, including soil pH, electrical conductivity,
amount of organic matter (OM), available phosphate (P,Os), exchangeable potassium (K), calcium (Ca),
magnesium (Mg) and sodium (Na), and available silicate (SiO,) were analyzed. In 2015, the average values of
pH, OM, available P,Os, exchangeable K, Ca, and Mg, and available SiO, was 5.8,30 g kg'l, 222 mg kg'l, 0.37
cmol, kg'l, 6.5 cmol, kg'l, and 1.4 cmol, kg'l, 252 mg kg'l, respectively. The frequency distribution within
optimum range of paddy soils was 49.2%, 20.8%, 18.5%, and 5.8% for soil pH, OM, available P,Os, and
available SiO;, respectively. The available P,Os concentrations in 2015 was excess level with portion of 58%
and did not alter significantly during the experimental period. Although the average of available SiO;
concentration has tended to increase with every year, the insufficient proportion of available SiO,
concentration in 2015 was 48% These results indicated that a balanced management of soil chemical
properties can properly control the amount of fertilizer applied for sustainable agriculture in paddy field.
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Frequency distribution of soil chemical properties in paddy fields of Gyeongnam Province (1=260).
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Introduction
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Materials and Methods
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Table 1. Chemical propetties of paddy soils in Gyeongnam Province.

Year pH OM Avail. P,Os K Ca Mg Avail. SiO;
(1:5) g kg'I mg kg'] ---------- Exch. cation (cmol. kg'l) ---------- mg kg'1
1999 5.7b' 29bc 196b 0.23¢ 4.8b 0.9¢ 73d
2003 5.7b 27¢c 216ab 0.30b 5.1b 1.2b 124b
2007 5.6¢c 30ab 194b 0.41a 6.4a 1.5a 113b
2011 6.1a 3la 235a 0.37a 6.2a 1.4a 192b
2015 5.8b 30ab 222ab 0.37a 6.5a 1.4a 252a
Optimum range 55~6.5 25~30 80~120 0.25~0.30 5.0~6.0 1.5~2.0 157~180

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's

multiple range test.
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Fig. 1. Frequency distribution of soil chemical properties in paddy fields of Gyeongnam Province (#=260).
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Fig. 2. Principal components analyses of soil chemical
propetties from sampling years in paddy field. The variance
explained by the each principal component (PC) axis is
shown in parentheses. Bars present standard error (7 = 1,300).
Values within a column followed by the same letter are not
significantly different at a = 0.05 by Tukey’s studentized
range test.
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Table 2. Chemical propetties of paddy soils in accordance with the topography in Gyeongnam Province.

Avail. Avail

Topography (N. of site) pH EC OM PO K Ca Mg Na SiOz. CEC
(1:5) dS m' gkg' mgkg' - Exch. cation (cmol. kg') ------—- mg kg' cmol. kg

Mountain foot-slope (9) 6.2bc’ 0.44b 32a 245ab 0.55a 8.0b 2.1a 0.37¢c 460a 14.5b
Fan & valley (128) 5.7¢cd 0.40b 3la 206ab  0.34a 6.5b 1.3b 0.38¢c 266ab  13.2b
Alluvial plains (14) 5.6d 0.34b 28a 109ab  0.27a 5.9b 1.2b 0.40c 374ab  13.5b
Fluvial plains (92) 5.7cd 0.55b 28a 275a 0.40a 6.0b 1.4b 0.43¢c 184b 12.6b
Fluvio-marine plains (4) 6.8a 1.24a 20b 55b 0.37a 11.2a 2.0a 1.24a 247b 19.5a
Marine plains (13) 6.3b 1.04a 27ab 151ab 04la 7.8b 2.2a 0.97b 331ab  15.0b
Min. 4.7 0.09 10 14 0.07 1.8 0.3 0.24 36 5.8

Max. 7.8 343 60 1,577 2.18 25.3 52 3.21 1,211 373

Mean 5.8 0.49 30 222 0.37 6.5 1.4 0.44 252 13.2

Optimum range 5.5~6.5 - 25~30 80~120 0.25~0.30 5.0~6.0 1.5~2.0 - 157~180 10~15

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's
studentized range test.

Table 3. Chemical propetties of paddy soils in accordance with the soil textures in Gyeongnam Province.

. . Avail. Avail.
Soil texture (N. of site) pH EC OM K Ca Mg Na . CEC
P205 SlOz
(1:5) dS m'  gkg' mgkg' - Exch. cation (cmol. kg') -------- mg kg' cmol. kg’
Silty clay loam (17) 6.0a' 0.69a 29a 133b 0.33a 7.1a 1.7a 0.71a 403a 14.8a
Silt loam (116) 5.9a 0.47a 28a 200b 0.37a 7.2a 1.6a 0.44b 258b 13.9ab
Loam (104) 5.7a 0.47a 3la 238ab  0.36a 5.8ab 1.3b 0.40b 235b 12.6bc
Sandy loam (23) 5.7a 0.61a 3la 322a 0.46a 5.3b 1.1b 0.45b 194b 11.7¢

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's
studentized range test.

&) e, A7) Atolof Aeket AlR|Agel 27t Al 62-66.
At BoEE|7E 2 asit Hyeon, K.S., C.S. Park, S.J. Jung, and J. Moon. 1989.

Physico-chemical properties of soils developed on the
different topographies in Korea. Korean J. Soc. Soil Sci.
Fert. 22:271-279.

Jung, S.J. and T.S. Kim. 1988. Topographic characteristics,
formation and classification of soils developed in limestone.
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