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ABSTRACT

National-level monitoring of farmland soil chemical properties based on policy for the
conservation of the agricultural environment has been conducted to ensure a safe food supply
and sustainable agriculture. Since 1999, the Rural Development Administration and provincial
technology institutes have periodically surveyed soil chemical and physical properties, as well
as agricultural water quality, across farmlands (paddies, uplands, orchards, and greenhouses)
nationwide. In this project, the aim was to evaluate fluctuations through the analysis of soil
chemical properties in farmlands according to land-use types in the Gangwon region.

In the Gangwon region, soil chemical properties by land-use type showed that soil pH was
6.3-6.4 in fields, orchards, and greenhouses, while paddy soils were around 6.0. Electrical
conductivity, available phosphorus, and exchangeable cations were highest in greenhouses,
followed by fields, orchards, and paddies. Organic matter content was 31-32 g kg™ in fields,
36 g kg™ in orchards, 44 g kg™ in greenhouses, and 26 g kg™ in paddies.

Average chemical property changes in field soils showed that pH improved from 5.9 to 6.4,
electrical conductivity increased from 0.5 to 1.0, and organic matter rose from 20 g kg™ to
32 g kg, indicating an overall improvement in fertility. However, the content of available
phosphorus exceeded the appropriate range and continued to increase. Excluding available
phosphorus, average chemical properties were generally within suitable ranges, but maximum
and minimum values significantly exceeded these ranges, and the rates of excess or deficiency
also exceeded suitable levels, reaching 20-80% by item.

Orchard soils, since the 2002 survey, showed an increase in pH from 5.9 to 6.4, electrical
conductivity from 0.39 dS m™ to 0.76, and organic matter from 22 g kg™ to 36 g kg™, with
a continuous increase in exchangeable cation content. Except for available phosphorus,
exchangeable potassium, and calcium, properties were within the appropriate range, but
maximum and minimum values greatly exceeded this range, and the rates of excess or
deficiency reached 10-80% by item.

The average chemical properties of paddy soil were generally within the appropriate range,



but the magnesium content remained consistently deficient. Calcium and silica, initially
deficient, have steadily improved, with calcium being within the appropriate range since 2023
and silica since 2015, which appears to be the result of continuous soil conditioner supply
projects. However, despite ongoing silica fertilizer supply projects, more than 60% of the soil
was found to be deficient in silica, and calcium and magnesium deficiencies affected more
than 50-80% of the areas. Some locations showed excessively high levels of available
phosphorus and available silica, indicating the need for attention in next year's fertilizer
application plans.

The area of facility cultivation is rapidly increasing, and the average soil chemical properties
are excessively high in all items except pH. In particular, the content of available phosphorus
reaches 1,200 mg kg™, which is more than twice the optimal range. The contents of
exchangeable cations and nitrate nitrogen are also on the rise, suggesting excessive fertilization.

This can contribute to soil degradation, so education is needed to prevent the accumulation

of salts.
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<HMMIRA: ZeIX| Aot SHX] ELSIEE HEZXAL
(A 1) YutsZAR| EUsIsHM HEXA}

BUA Y EXo| 8 H ESSISHAIL & 13 go| EY pHE ¥, I, AHA R 7} 6.3~6.40] £,
EEYL 6.00] EX519T, A7|HAEEL} GaQ0AE WEHY ool AJGAHRR] ) gt ) < ) =9 £AR
=0t f71E S 2 31~32 g kg, B9 36 g kg, AIAAEIA 44g kg, =2 26 g kg o]t

E 1. Z9%9 EX0ISYEY SFX(EE)Q SN B oY bl

EX| ol =At  pH EC OM  Av.P,0s Ex. cations (cmolc kg™")  Av.SiO,
o|8HEf - B+ (1:5) (ds m?) (g kg") (mg kg) K Ca Mg (mg kg™)
ot 2021 226 6.3 1.29 31 836 1.4 7.0 19 -

E
2025 226 6.4 1.00 32 829 089 6.7 15 -
e 2022 125 0.4 0.76 36 802 1.20 7.2 20 -
= 2023 174 60 0.34 26 143 025 53 1.1 167

AlEAHHRA] 2024 156 6.3 572 44 1,194 194 12.8 34 -

20019%e 44 15719 ¥ £ B 345HY WalE 2)8 AwH pHE 5,904 6.4% AHEAL,
AAREES 05 ds oA 1092 Z79.00, f71B% 20g ke oM 322 Z7Hstel AAAQl WS
7H g5 02 Uebgeh, Jeit RRAY IS APSE 2Uska gom, A% 37k FA] Urk
BHY Folee HFHe ol YA ok 2t Aoz ek,



B 2. Z3XY HEY ZAATE HF oitdE Het

ol EAp pH EC oM Av.P,0s Ex. cations (cmol kg™)

- g+ (1:5) (ds m™) (g kg™") (mg kg™ K Ca Mg
2001 166 59 0.50 20 683 0.78 5.4 1.6
2005 166 6.0 0.41 20 726 0.64 46 13
2009 226 6.3 0.49 22 711 0.63 4.6 1.2
2013 229 6.5 0.55 25 648 0.78 6.0 1.5
2017 219 6.4 1.00 31 777 1.20 7.6 1.9
2021 226 6.3 1.29 31 836 114 7.0 19
2025 226 6.4 1.00 32 829 0.89 6.7 1.5

Y 6.0~7.0 <20 20~30  300~550 05~08 5.0~6.0 15~20

ol Y pH EC oM Av.P,05 Ex. cations (cmolc kg™)
- T (13 (dsm’)  (gkg') (mg kg K Ca Mg
2|cH 8.4 11.50 94 2,200 4.00 18.1 5.6
A 4.1 0.10 2 13 0.20 0.8 0.2
200714
SYU 6.8 0.45 40 828 0.80 85 20
hia 6.3 1.29 31 836 1.4 7.0 1.9
2|cH 8.2 6.72 118 1,830 457 273 4.4
E3ES 45 0.07 2 12 0.03 1.2 0.3
20254
YU 6.5 0.69 29 834 0.79 6.4 1.4
Yt 0.4 1.00 32 829 0.89 6.7 15
AYHY 6.0~7.0 <20 20~30 300~550  0.5~0.8 50~6.0 1.5~2.0
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T4 EGFL 20028 RARE A2 o]fiE2 ® 40 YERA A3} Zo] pHE 5.9914 6.4, A7|HAEEE
0.39 dS m™oJl4 0.762, f71E°] TF 22 g kg'ollA] 3602 J7I5IAL weHg Fol20] T A|&H o=
S7Fotal 9o, fRIARS AFHAE A Aot Y1 HEFY FARE fEE YERA

ol EAp pH EC oM Av.P,0s Ex. cations (cmolc kg™)

- B (115 (dsm") (gkg') (mgkg!) K Ca Mg
2002 79 59 0.39 22 747 0.95 45 1.3
2006 76 59 0.65 24 917 0.95 4.3 1.2
2010 95 6.0 0.34 28 716 0.89 46 1.3
2014 127 6.3 0.65 39 722 1.46 8.0 2.1
2018 124 6.3 0.69 34 815 1.31 7.4 2.1
2022 125 0.4 0.76 36 802 1.20 7.2 2.0

A 6.0~7.0 <20 20~30  300~550  0.5~08 50~6.0 1.5~20
A9 Rl sleby Wit AL e ZE, e AYstal ARl Jout A 2
A W Mol YI(E 5), WEI IR BEEE B3 AFUSIS Yol vlgo] EEe

pH EC oM Av.P,05 Ex. cations (cmole kg™)
20222 R
(1:5)  (dsm™) (g kg") (mg kg™) K Ca Mg
2|ty 8.4 774 142 3,114 8.70 236 7.0
2|A 3.7 0.13 3 24 0.10 13 0.5
HE
YU 7.0 1.07 32 999 1.70 9.7 2.4
Yt 6.4 0.76 36 802 1.20 7.2 2.0
E3 85 5.2 55 1,464 2.95 228 4.2
A 39 0.1 3 18 0.09 0.8 0.2
AlE
YU 6.8 0.6 17 625 1.37 6.0 19
i 6.1 0.5 21 516 0.78 52 15
YA 6.0~7.0 <20 20~30  300~550 05~08  50~60  1.5~20
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FEAY 19999 49 15712 AR =EF Bt SFed2 tiAlz A6l ARy vt
A % AES ke FES AEelA S A E] a2 2023, AR
2015958 A4 AAHR 6). ol ALHAJA EFMTA 33449 4otz Eelnh

ol EA pH EC oM Av.P,0s Ex. cations (cmole kg-1) Av.Si0;

g+ (155 (dsm") (gkg") (mgkg?) K Ca Mg  (mg kg)
1999 242 6.0 - 20 144 0.25 4.5 1.0 141
2003 148 5.8 - 21 145 0.27 50 1.2 121
2007 173 6.0 0.04 20 112 0.16 49 1.0 143
2011 150 5.8 0.20 25 104 0.19 4.4 0.8 131
2015 174 6.0 0.33 23 124 0.36 4.8 0.9 177
2019 174 6.0 0.39 27 168 0.34 45 1.1 179
2023 174 6.0 0.34 26 143 0.25 53 1.1 167
YA 55~6.5 <20 20~30 80~120 0.2~03 50~60 15~20 >157

B 79 202349 =49 B4 ML HWH pH 6.0, A7|AEEE 0.34 dS m?, §71E 26g kg,
FERAA 143mg kg, FRETAE 167mg kg 5 283 vaHlEol 1.1 cmole kg'&E A 9]0 w|dst=
Ag Aot o2 FEE2 FgH0l ol HFAY Ao Yehdtt. T2u X&HQ1 4N R 35
Atdoe B8 60% ool TAte] &S ACE YR, Zga nhivle B 50~80% ool ltt
(a9 3). &, I B vlel 2kt gk Hert A= gtoyt faQi} faAE ol
AUAA 2 AFE0] Qo] Adx B gAREA o] HAilo] Fgsit,

HI

E 7. JANY =EYo| ooty

ol oy pH EC oM Av.P,05 Ex. cations (cmol. kg-1) Av.SiO;
- = (1:5)  (ds m™) (g kg") (mg kg™) K Ca Mg (mg kg™)
Z|TH 8.0 2.44 53 1,055 1.03 17.8 46 976
Z|A 49 0.11 4 22 0.05 1.30 0.1 8
20234
YU 55 0.20 27 217 0.16 2.6 0.5 71
g 6.0 0.34 26 143 0.25 53 1.1 167
AYHe 6.0~70 <20 20~30 300~550 0.5~0.8 50~60 15~20 >157
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FEA G A A HAo] F7IskL AL Hat EY 3FvHde] pHE ATt e FEOIA AuA L
O AL Sttt 53] FAQIAFY] ¢ 1,200mg kg'ofl Bl AT 2801 w2 EolH, wehy
Foledt Aite a9 AFE 57 FAIE 8)°f Aol HEE AB|7} o]RojA= ALR HlH, o=
EoF olslo] golo g g3} 2= 9o JEy} 2AER| ArE yLo] dQdi)

H 8. ZHXH AMIHHX] ELO| RAHEZE WA SfStdE Hat
ol A pH EC oM Av.P,05 Ex. cations (cmol. kg™) NOs-N
- g (15 (dsm’) (gkgl) (mgkg") K Ca Mg (mg kg)
2000 81 6.0 2.40 30 1,302 1.71 10.8 35 190
2004 79 6.4 2.79 33 1,210 174 9.3 32 167
2008 156 6.3 1.52 35 1,050 1.21 8.7 2.4 81
2012 156 6.2 2.41 38 1,188 1.60 10.8 3.2 189
2016 156 6.5 3.75 41 1,116 158 121 33 123
2020 156 6.5 421 45 1,171 168 114 33 77
2024 156 6.3 5.72 44 1,194 194 128 34 244
Y 60~7.0 <20  25~35 300~550 05~08 50~60 1.5~2.0 -

20244 AEAENA) Epe] B 2 Mg Hagke] WA AUAA L A0 LR 9),
Qo] T go] £ Ao VT 4).

H 9. ZAUX|Y A|MR{HHR|EQC| 3letae

pH EC oM Av.P,05 Ex. cations (cmole kg™) NOs-N
20244 7=
(1:5)  (ds m™") (g kg") (mg kg") K Ca Mg  (mg kg™)
2|cH 79 252 175 3,317 10.5 29.6 16.2 1,239
2|4 40 0.2 9 169 0.2 1.6 0.4 3
HE
YU 6.4 3.1 40 1,192 1.7 120 2.8 350
g 6.3 5.7 44 1,194 19 12.8 34 244
2|cH 8.3 125 98 2916 8.2 28.8 6.3 792
EIES 40 0.1 3 40 0.1 0.3 0.3 1
AE
YU 6.5 1.1 26 862 09 8.4 1.9 41
g 6.4 2.0 30 881 13 89 2.2 87
AYHL 6.0~7.0 <20 20~30 300~550 0.5~08 5.0~6.0 15~20 -
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(Alg 2) EY F2% HEZA}
Hh Q] = AEREIA] 5 EX] o] 8¥ed £

7|EETE @A e Cu®t Zn o2 AR oflA

B g EgRgRAEdel 9 2 g
A ehom, 2t siege ujag SEolglth

HH-‘ _]l">’

H 10. EX|0|BHElE SFX| EL(HE)S 53459 U Hlu

EX| ol Cd Cu Pb Zn Ni Cr As Hg
0|8 HEl - mg kg™

. 2021 031 2295 1406 8765 1475 2481 547 001
2025 079 2226 1392 9090 1432 2727 526 003
S 2022 078 2442 1918 9224 1649 3391 514 004
= 2023 0714 1481 1346 6636 1541 3000 492 003
ANAAENR] 2024 046 2947 1211 12119 1344 2731 483 003
EYed 2a7|EY 4 150 200 300 100 - 25 4
EYQH |2 12 450 600 900 300 - 75 12
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(Al 1) YHHsAX| EYSISHY HEXAL
7). BRA G EA) o] FHE EFSFA LS EY pHE W, I, AJAAIA 7} 6.3~6.40] BE, =EFS
6.0 BE3IQT, A7 HEEe FREE, WA Fol2 AR ) ¥ ) I ) =9 £AR
=0 A8 e @ 3132 g kg, T 36 g kg, AAANRA] 44g kg, =2 26 g kgl
. e Bt slshg HSks pHE 5.9904 6.42 7RAEI, A7HEEE 0.5004 1.002 S71etom,
R71E%E 20g kg'ollAl 328 F7foto] AAAQ HI& LT} A5t A0 el ou fa4 Tk
AGHAE 2T Al F7F FAY. FaQike AQlet sishy i Az oz Ao 9lont
g Fage 34 9HE Holux 3 IREE T3 S Hojue vEo] JEE=
20~80%°]l oL lo] EYANFA 5 vlE ARl tigh o9t W&ol X|&F 0= o|Fojxjof 3 A9

o I ESE 20029 24} o]l & pHE 5.99014 6.4, 71 AEE+= 0.39 dS m™oA 0.768, f71&
o Y 22 g ke 'oIA 3608 /AT WY Fol2e] FFE ASH0R F/FHY UL

R

REQA} T 2F, T4 A5 APl dout Mgl Aage A WS ol
93 FEEBE AAEAS Holths Hlgo] FEWR 10~80%0] 23

o ZUAY =EF] B SIS A APESle] Ao BhIdlE] Y ASH oz BE
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FABIL gloH, o= A&A ENFA F3EARY HHE BY. ALA AR F5 A
ol BT 60% ool TAto] FET A0 eI, 2T ntlvlg FEE 50~80% ol4o]
Aor faQat FAEFA FFo]l AUAA 2 A Eo] o] Ad: HIBAEAY] T e

U AJAAE WA o] Zrtsta 91 B B9 318Hdo] pHE A9t BE =4 AUR|A| Eopx 1
91, E3] G&QA] AL 1,200mg kg'ofl Dol ZAHYEL} 2ufoA) o w*—zr 1™, weHd ol
A A40] ke 27} =40 Qo] HEdk AlH]7} o]2ojx|= Ao g HQl o] Eof of5lo|

Aglow A8Y 5 Yol FRt FHEA grE we "e

(A" 2) EY S35 HEXAL

7t A A, e, = AVEAAER] 5 EX] o] & SaS He RS EYEEEAHALC
9 9 g 7|1EEG WA YERd

. AJEAERR] oA Cu 29.47 mg ke, Zn 121.19 mg kg0 & Q& 7|&of&= u]|X|R] kot th=
ol 8 FH e EYET =M1, 7IEEEA 59 Aol B2 AoE AlmHE

5 o122y

| -
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