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ABSTRACT

The chemical properties of orchard soils in Gangwon state have been monitored every 4 years from 2002 to
2022 in order to provide basic information for orchard soil fertility management. In 2022, the soil chemical
properties of orchard were 6.3 of pH, 0.82 dS m™ of EC, 38 g kg™ of organic matter (OM) and 803 mg kg of
available phosphate (Avail. P,Os). Exchangeable (Exch.) potassium (K), calcium (Ca) and magnesium (Mg)
were 1.2, 7.2 and 2.0 cmol, kg™, respectively. The distribution percentages within optimal range of pH were
43% in 2002, 30% in 2006, 45% in 2010, 41% in 2014, 39% in 2018, and 34% in 2022. The percentages for
OM were 38% in 2002, 34% in 2006, 31% in 2010, 25% in 2014, 26% in 2018, and 29% in 2022. The exces-
sive percentages for Avail. P,Os, Exch. Ca and Mg increased from 52% in 2002 to 71% in 2022, from 25% in
2002 to 55% in 2022, and from 19% in 2002 to 40% in 2022, respectively. In terms of heavy metals, mean
contents of Cd and Hg were less than 5% of soil pollution standards (4 mg kg™). Cu, Ni, Pb, and As were
distributed to less than 20% of soil pollution standards. Therefore, it is necessary to fertilize based on soil test
in order to maintain the soil chemical properties of the orchard soil within in an appropriate range.
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Excess, deficient, and optimal proportion of chemical properties of orchard soils in Gangwon state (n7= 80).

Introduction

o] =
19639712] - EkReF 23} Al 522 Ao A EoRS 26}
X250 (Kim et al., 1963; RDA, 2009).
Ahnetal. (2011)2 H52]S T EGO| pHOt G752 A4 58 HUARE 8l wekd ZF, 244
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Results and Discussion
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Eo¥e] pHi= 7161 Aol M, §712:8 30 gkg' o0 B §hoal T Gl T9lo] Rmn|go] 14} o}
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Table 1. Average and range of chemical properties of orchard soils (top soil) in Gangwon state.

Year pH EC OM Avail. P,Os Exch. cations (cmol, kg'l)
(1:5) (dSm™) (ekg)  (mgkg)) K Ca Mg Na

2002 5.9 0.39 2 734 0.95 45 1.3 012
4.8-7.1) (0.07-149) (5-44)  (49-1,686) (0.18-2.44) (0.3-18.8) (0.1-4.4)

2006 5.9 0.64 24 896 0.92 4.6 1.2 0.40
(44-88) (0.07-463  (7-53) (35-2,619) (011-3.08) (0.8-22.2) (0.3-4.9)

2010 5.9 0.39 28 791 0.97 49 13 06l
42-75) (0.04-339) (6-93) (27-1,730) (0.09-2.61) (0.9-16.9) (0.2-42)

o014 6.2 0.67 38 804 1.41 8.0 23 023
4.5-76) 0.06-3.05 (13-112) (12-2,924) (0.14-425) (0.8-20.1 (0.4-72)

2018 6.2 0.79 36 860 1.41 7.6 2.1 017
@4.1-78) (020-643) (9-93)  (36-1,947) (0.06-4.92) (1.4-23.6) (0.6-5.6)

- 6.3 0.82 38 803 1.22 72 2.0 0.14
(3.7-8.0) (0.13-7.74) (3-142) (24-3,114) (0.10-8.70) (13-23.6) (0.5-7.0) (0.04-1.18)

Optimum ¢ 70 <2 20-30  300-550  0.5-0.8  50-60  15-2.0 -

range

Table 2. Distribution percentage of chemical properties for orchard soils in Gangwon state in 2022.

gr}:):zrlfizls Distribution percentage (top soil) O};);i;zm
pH <50 51-55  56-59  6.0-65 6.6-7.0 7.1-75 7.6<

(1:5) 10.0 125 16.3 13.7 20.0 20.0 7.5 60-79
EC <050 0.51-1.00 1.01-150 151-2.00  2.01-2.50 251-4.00  4.01<

(dSm™) 52.5 27.5 7.5 25 2.5 5.0 2.5 2=
oM <10 11-19 20 -30 31-40 41-50 51-60 61<

(gkg" 1.3 15.0 287 21.3 10.0 11.2 12.5 20-30
Avail. P,Os <299 300-550  551-800  801-999  1,000-1,499 1,500 - 1,850  1,850<

(mgkg™) 21.3 75 21.3 112 312 5.0 300330
Exch. K <04  05-08 09-15 1.6-2.0 2.1-25 2.6-3.0 3.1<

(emolckg')  13.8 325 312 10.0 5.0 25 5.0 03-08
Exch. Ca <49  50-60 61-90 9.1-120  12.1-15.0 15.1-18.0 18.1<

(emol kg")  36.2 8.7 27.5 13.8 10.0 1.3 2.5 >0-60
Exch. Mg <14  15-20 2.1-30  3.1-40 4.1-5.0 5.1-6.0 6.1< 520
(cmol.kg") 436 16.3 25.0 10.0 25 1.3 1.3

T FFo) T2 ESSedS Table 300 AAGHALE EES| pHE=6.1 - 6,701, 5718220 -44 gkg!, 5
QxS 632 - 891 mg kg!, W ZAFE-20.61 - 1.45 cmol kg, W 752 4.5 - 8.5 cmol. kg, WEH nf U4
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£1.0-2.1 cmol, kg '012L0B], T Zo]] w2 Aol= G0 4o] QIRIEk. 2|80 whE EF SIS Table 4 4]
Als19ith. B pHOECE A 8o] T2 golgt o] 2 Kol gletor, & é%}% e kL
e Aol OI7t Aol S Mgl B4 T2 Eosishe

kT

Table 3. Selected soil chemical properties of orchard soils depending on the type of fruit in 2022.

Firuits pH EC oM Avail. P,0Os Exch. cations (cmol, kg™)
(1:5)  (dSm") (gkg")  (mgkg") K Ca Mg Na
Top soil 62a' 0.57 a 41 a 891 a 145a 63a 19a 0.12a
Peach (25) )
Sub soil 57a 0.58a 22 a 626 a 0.75a 3.8a 1.3 ab 0.17 a
) Top soil 63a 0.53a 44 a 866 a 1.10a 7.8a 20a 0.12a
Asian pear (23) .
Sub soil 6.0a 033 a 18a 626 a 073 a 49a 1.3 ab 0.15a
Top soil 6.1a 1.09a 3la 714 a 1.18a 7.1a 20a 0.15a
Apple (16) .
Sub soil 6.0a 0.56 a 19a 424 a 0.82a 56a 15a 020 a
Top soil 6.7 a 1.49a 35a 632 a 1.14a 85a 2.1a 02la
Grape (14) .
Sub soil 6.8a 0.70 a 24 a 542 a 0.72 a 7.6a 1.7a 0.12a
) Top soil 62a 028 a 20 a 887 a 0.61a 45a 1.0a 0.05a
Plum, Apricot (2) .
Sub soil 6.4a 041a 17 a 794 a 0.39a 6.1a 0.6b 0.17 a

"Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05).

Table 4. Selected soil chemical properties of orchard soils depending on topography.

pH EC oM Avail. P,Os Exch. cations (cmol. kg™)
Topography (15)  @m') @kg) (mgke) K Ca Mg Na
g
Local valley/Alluvial fan (32) 6.6a' 1.0l a 37b 746 b 1.10b 8.0a 2.1b 0.13a
Mountain foot slopes (14) 6.1a 0.59a 39b 797 b 0.99b 6.6a 1.8b 0.13a
Alluvial plains (12) 6.2a 0.45a 33b 703 b 0.67b 59a 1.5b 0.11a
Hill & Mountain (12) 6.1a 0.85a 34b 731b 1.52 ab 58a 1.7b 0.11a
Diluvial terrace (6) 62a 0.82a 65a 1,408 a 2.64 a 9.8a 34a 027 a
Lava flow flat, Alpine (4) 6.0a 1.16 a 36b 890 b 1.59 ab 79 a 1.6 b 023 a

"Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05).

Table 5. Selected soil chemical properties of orchard soils depending on soil texture.

. pH EC oM Avail. P,Os Exch. cations (cmol, kg™)
Soil texture 1 1 K
: a a
(I:5)  (dSm”) (gkg") (mgkg™) K C Mg N

Silty clay loam (5) 6.1a" 1.05b 60 a 1,195 ab 1.72ab 113 a 2.8a 0.14 a
Silt loam (5) 6.6a 0.58b 45 ab 1,007 b 24lab 94a 29a 0.29 a
Sandy loam (35) 63a 1.00 b 37 ab 780 b 1.12 ab 6.6 ab 1.8a 0.11a
Loam (26) 64a 0.62b 36 ab 720 b 1.12ab  7.6ab 2.0a 0.16 a
Fine sandy loam (8) 63a 043D 38 ab 666 b 0.74b 5.4 ab 1.5a 0.11a
Unknown (1) 59a 2.70 a 22b 1,908 a 2.73 a 26D I.la 0.09 a

"Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05).
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Ahn etal. (2011)°] AepRt M-0] FiFo] whet 3fota] EA4-& AR 21} pHe 7 &2 BF A oo 1
o] Fa1, EC 25 A5 AlL]obd vlsegh s it faglike deof wh2} 580 - 859 mg kg = A4 7=
(200 - 300 mg kg BT} B5 =911, wRld ZE-2 Aol wheh f-ofgh 2o 7t glo] R A7 =9k o,
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It} (Ahn et al., 2011).
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Fig. 1. Excess, deficient, and optimum proportion of chemical properties of orchard soils in Gangwon state (7= 80).
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Table 6. Heavy metal contents of orchard soils depending on the type of fruit.

Fruits Cd Cu Ni Pb Zn As crt Hg
(mgkg!) (mgkg') (mgkg!) (mgkg!) (mgkg') (mgkg') (mgkg)) (mgkg?)
Peach (25) 0.08b"  268a 16.3b 179b 83.8a 37a 346a 0.0284b
Asian pear (23) 0.10b 25.0a 15.8b 24.6 ab 99.1a 34a 339a 0.0352ab
Apple (16) 0.17b 22.7a 173 b 24.8 ab 84.2a 49a 384a  0.0345ab
Grape (14) 0.16 b 238a 16.0b 153b 97.1a 50a 320a  0.0314ab
Plum, Apricot (2) 0.57a 322a 6.6a 46.8 a 115.7 a 34a 19.7a  0.0284 a
Mean 0.13 25.1 16.1 21.5 91.4 4.1 343 0.0329
Min ND 4.6 2.4 0.7 9.7 0.2 5.5 ND
Max 1.03 64.9 424 118.4 260.2 12.3 112.3 0.1301
Mean/Critical level (%) 3.25 16.7 16.1 10.8 30.5 16.4 - 0.75
Critical level® 4 150 100 200 300 25 - 4

"Numbers followed by the same letter within a column are not significantly different (Duncan test, p < 0.05).
*Total chromium.
YBased on soil pollution concerns of Soil Environment Conservation Act (ME, 2010).
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27.5%3ATk (Yoon et al., 2020).

Conclusions

73RS Tl ECFo] ARt o TRl E flole] 802179 EFEMES 20023 E 20223714] 4duitt &
AJeteaet. 2022 T E9Fo] SIeHAS pH 6.4, G712 34 gkg!, -GaS14F805 mg kg -2 LERALE wEA Z4HE,
Zrg, nt g2 242 1.1, 8.4, 2.2 emol, kg ' o]0, 7| HE T 0.81 dS m o]l B stsh o] A A ¢
I H[EL Yo 43S B =Y, pHE 2002 43%0114 2022 34% 2 745190, EYF 4718220021
38%00141 2022 29% &, -G-8 QIAEE 2002 19%0114] 20220l 8% &, WHA ZHE-2 200201 40%0114 2022
33%= Aottt whEha] o] drksbAL &gt a4 Bkl tiote] kA gel uhebA vlg Al 8wk 24

S1, B 71 Bo0] HER HLge Sulee Asl B 5 71AHEe A8 stodol gt
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