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Abstract

BACKGROUND: Monitoring of the dynamic changes of
chemical properties in agricultural land is very important
for agricultural sustainability. Chemical properties of
agricultural soils in Korea have been investigated at
four-year interval in the order of paddy, plastic film house,
upland, and orchard soils since 1999.

METHODS AND RESULTS: Total 8,160 topsoil samples
were taken from the upland in 2001, 2005, 2009, 2013, and
2017, respectively. Soil chemical properties such as pH,
electrical conductivity (EC), organic matter (OM), available
phosphate (Avail. P,Os), and exchangeable (Exch.) cations
(K, Ca, and Mg) were analyzed. Soil pH and Exch. Ca
contents have increased since 2001. Average concentration
of Avail. P,Os increased from 547 mg kg™ in 2001 to 657
mg kg in 2017. Average concentration of Exch. Ca in
2017 was higher than the upper limit of its optimal range for
upland cultivation. Excess and deficiency of chemical
properties of upland soils comply with soil analysis and
fertilizer prescription.

CONCLUSION: We concluded that excessive nutrient in
upland needed to be properly managed with soil test.
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2001»5 E] 201797H4) 4d 15712 2AR8E gk 318}
A¥-o] et g M3k Table 13} 2th 2017'd WESY
pHE 64, ANAEEE 1.03 ds m?, F7]& T3 27 ¢
kg'!, FAQME 657 mg kg'ol1, X3 2, 24, viL
UgS 271 097, 7.6, 2.1 cmol. kg ©]3]th

EQF pHi= 20014 5.9¢14 2017'd 642, A7 EEE
2001 0.61°14 2017'd 1.03°0.2 Z718I1 oM, WLEe)]
pH, A7IAEEE A4S veld A4 55 A8
oh B8 9 2001 24904 2017 27 g kg o2
T7FhRe FAE Bla, FachigiRe A&A 0w Frtslo]

Table 1. Changes of chemical properties in upland soils from 2001 to 2017 in Korea

Exch. Cation

Year pH EC' oM Avail. P,Os o Ve ij?npcl)i
(1:5) (dS m?) (g kg™ (mg kg’l) (cmol, kg'l)
2001 5.9 0.61 24 547 0.81 5.8 1.6 1,650
2005 5.9 0.64 25 567 0.81 6.2 17 1,650
2009 6.2 0.85 24 679 0.79 5.9 1.8 1,610
2013 6.3 0.63 24 626 0.75 6.4 1.7 1,620
2017 6.4 1.03 27 657 0.97 7.6 2.1 1,630
Mean 6.1 0.75 25 615 0.83 6.4 1.8
Optimum 6.0~7.0 <2.00 20~30 300~550 05~08  5.0~6.0 1.5~2.0
range

'EC, electrical conductivity; OM, organic matter.
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& A Aol T8t TS slo] B Tl Fast
L& E4-5m(Cannell and Hawes, 1994; Larson and
Pierce, 1991; Reeves, 1997), 7%, ZHEA1A] 4l Aju] 5ol
kS W=t{Dawe et al, 2000; Ladha et al, 2003; Yadav
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Table 2. Chemical properties of upland soils in different provinces (2017 yr)

. . ) Exch. Cation No. of
Province pH EC oM Avail. P05 Ca Mg sample
(1:5) (dS m™) (g kg'l) (mg kg'l) (cmol. kg’l)
Gyeonggi 6.3 0.86 22 651 0.83 6.2 1.7 190
Gangweon 6.4 0.89 32 742 1.18 7.6 2.0 150
Chungbuk 6.5 1.11 24 510 0.57 6.5 1.8 180
Chungnam 6.3 1.07 24 805 0.88 7.3 2.1 160
Jeonbuk 6.2 1.34 29 618 1.17 6.9 2.7 185
Jeonnam 6.4 1.27 26 605 0.97 8.3 24 250
Gyeongbuk 6.6 0.88 31 665 1.03 7.8 2.1 263
Gyeongnam 6.6 0.63 28 561 0.86 10.2 1.9 176
Highland 6.3 1.30 33 889 1.25 7.1 1.9 76
areas
Mean 6.4 1.03 27 657 0.96 7.6 2.1 181
Og;i:;zm 6.0~7.0 <2.00 20~30 300~550 0.5~0.8 5.0~6.0 1.5~2.0

'EC, electrical conductivity; OM, organic matter.
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Fig. 1. Ratios of low, optimal and high ranges of chemical properties in upland soils from 2001 to 2017.
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