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The chemical properties of paddy fields in Gyeonggi province were monitored every 4 years from 1999 to
2015 in order to provide basic information for soil fertility management of paddy fields. In 2015, the soil
chemical properties of paddy fields were 5.9 in pH, 23 g kg'1 in organic matter (OM), and 84 mg kg'1 in
available phosphate (Avail. P,Os). Exchangeable (Exch.) potassium (K), calcium (Ca) and magnesium (Mg)
were 0.30, 5.1 and 1.3 cmol. kg'l, respectively, and available silicate (Avail. SiO,) was 129 mg kg'l. In the
long-term analysis, the contents of Avail. SiO,, Exch. Ca and pH of paddy soils showed increasing tendency.
However, Avail. P,Os and Exch. K tended to decrease, and there were no significant changes in the contents
of OM and Exch. Mg. Paddy soil within appropriate pH range increased from 44% in 1999 to 76% in 2003,
84%1in 2007, 63%in 2011, and 80%in 2015. But soil within appropriate range of Exch. Ca tended to decrease,
showing 36%in 1999, 42%in 2003, 38%in 2007, 37%in 2011 and 32%in 2015. In case of Avail. SiO,, soil
within appropriate range increased from 14%in 1999 to 17%in 2003, 18%in 2007, 16%in 2011, and 31%in
2015. As aresult, paddy fields with less in nutrient level need to be more fertilized based on soil analysis. And
the application of silicate fertilizer is strongly recommended to those of paddy fields in need. Also soil
management such as the cultivation of green manure crop or application of rice straw will be necessary to
increase the organic matter content of paddy soil.
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The Frequency distribution of excess, optimal and deficient ranges of chemical properties of paddy soils in Gyeonggi
province (1=240).
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23} AlteEA e BERE AFetal A1EE
oAl B4 3 RS AJFO R B 4= Qlr} (Kim et al., 1963),
9641 FE] 1968 7HA] EQFH| &AL o] A=l
1980'A+-E] 1989712 FEHISF 1070 Abdell whah EoF
ZAARR] 0] =HE| QL) (RDA, 1989). =E9F S kof ot
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e 2A} BASLo] Jung et al, (1998)0] X118t} 1998
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EoF A z|:;o| WXL BUSIAT} Kang et al. (2012)2
2011 S-E|uet =EF 2,070 A FQ] Hat sFshdS H4
3to] pH 5.9, #71% 26 g kg ', A4 131 mg kg ', ]
3 75 2 e 2121 0.30, 5.1, 1.25 emole kg
FEIAY 146 mg kg 0 B SITE A7IA G fES
Ab g2 84 mg kg, FrATAF T 118 mg kg O& A
Froh ok wekon faQike Ao =9
O §AEHARE HA7]EET Wkth (RDA, 2012), ©]2}
At s A 99 F71491 =Eof 38hd =
A W7k =EQF EA9] BistE 279 1HA|ste] vl=:
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Materials and Methods
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Table 1. The number of paddy soil samples in Gyeonggi province.

Fo] sl WsS F71Aer Al ffste] 19994
AlFEE B9 48, A9 9 B4 Bxdz vg-S st
o] Table 137} Zro] Z7|= Y 177 Aloll A & 24028
A7gsto] 2015@7HA] 4d 712 AT A 2ABEA
T} (Choi and Yun, 1989). F3F A& EFGd, A3,
BEA, w455 H4 Table 37} 2}, BEOFAIR FH=
3YRE 49 Afolof| A T 5304 EE 0~15 cm 40|
N ESAEAFZIE ol-sto] zHFsHITE.

s

SISt BAMY 3R moke Tmold 57U

AR A BelA 2 mm A FA
2AISHAT) Eope] BRoPY HAS SEATH Eops)
AT (NAAS, 2010a)°]| whet pH= EGT S759] e
1:5 (w/w)2 345t ZIEst & pH meter (Orion 3 Star,
Thermo Scientific)® &743}R 1L, $71& T2 Tyurin'y
S8 §HAAS Lancaster O 2, X|EAIS0| 22 10 M
NH;0Ac (pH 7.0 o2 FAsel fFa+4ik: 1.0 M
NaOAc (pH 4.0)2 R&3lo] B|A A (Lambda—650, Perkin
elmer) & o|-§sto] FFstiict, x|eHd 28, 2=, vkl
% 59 9ol 1.0 M NH,OACE F53}0] YA B5F
F%=A (Integra XL, GBC)& HA81{t}, AN =2 3}
g o] AxE WsHE BA15E9AL, 20134 Al2x} 59
A HEE7E Y34 (RDA, 2013)0|4] AIQkRE EX|o]
| Eoraishd A el WAkl wet =29 3k A
AHAE 7R B AH, drpuleS Hoto] dAxpd
WS Blusiglct, WA E = BEdsie ARl 7
L] AEHAM| A7 (NAAS, 20100)9] F7]& 25~ 30
g kg, X|EA ZHE 0.25~0.30 cmol. kg !, FEFAF 157~
180 g kg oAl 4718 20~ 30 g kg ', XIT ZF 0.20~
0.30 cmol. kg ', FATFAF 157 g kg ol4ko]ict,

¥}

SrAEY 9= 7 sleky Aol 5
Sigmaplot V11,02 AFE-5FQITH BARELA 3L
of Afolel that AAL WE BaLY WSl A4 5
AME WAl ESto] W|EpEAZIRRl Kruskal-
Wallis ANOVA on RankZ 3}l A= 7F 2po]AHL A]
2 27} 2o} Tukey AHE o §3H9la EFEA Hfold
Ao A7 47} b4 Dunn's test2 AAS}ISIT} (Sigmaplot,
2008).
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Results and Discussion

HEE =EY siehy 1999%—‘%1 2015\714] 49

=2 Z‘”%k 9 Foighat &

& pH ﬁﬂ?%

5.9 (5.0~7.5), F71& ﬁc}o% 23.4 (5 1~55.0) g kg, 7\]
pd i

S 129 mg kg 1‘213}. %EE%U
sk A4RI9] (RDA, 2013)%} H]uLste] pH, 7],
3HJ K, Ca= Bt} Sk 5 AARI9lol &35kt
S Mget §ETFARE AAH] ngto]Qdal, S/ FARS
HFoZ HIA| AAH o] £dF oLt Folgke A
9wt} Wit pHE 19999 5404 2003E3}F 2007
5.8, 2011 5.7, 2015\ 5 9= F7fsto] ittt f71= o=
2 19999 22 504 2011 24002 Z7FElgla 20154
23.4 g kg ' O2 Thh Al ont 2He 30|k
a8y 9E AT (Avail, P,Os)2 19991 940)|4] 2015 84
mg kg 08 kA8, XEH ZAE-L 1999 0,340 4]
20079 0.31 22F0 g k4311 201133} 2015 of=
3lglo] 0.30 cmol kg Olo*E‘r. 2|3+ 28 19999 4.00]
A 20159 5.1 cmol. kg 0.2 2718191, 2|3H niadg
219994 1.20)14 2003+ 1,308 Z7}5te] 2015W7HA] S
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129 mg kg 7HA] A&H o R Zrlelgl ot HAMY] o]s)
Ml:} L=gOF g}tﬂ- I 2o ]/\1 pH. ‘rrﬂ% EJJ’%
ZAHL] o|oflA HEstg o, XA ZHELS 20114,
2015 A]3H 242 20150 ) oluiolck, Hek
nRdlgt faTHA BekS ARl nEEe S
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M
&
S
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Uerih, ZARE Ffolo] S04 g ¢

o

= AAstel) BleHg WaEe] Aefis dEeAE #
+517] 915ke] Shapiro—Wilk Normality test= ‘J A3} 4
AL ukEslA] Ealgon E3 SEAAE 2231 &

kot webA] B|R=B A7 U Kruskal—Wallis ANOVA on
Rank 3}, A= 7F xjo] AL Tukey test on ranks
2 F4E v 6}ME} (Sigmaplot, 2008). &-& A} 2|
FSEe Aot fol4dE HolA
ookt 2011 o 1 H]3 Poi pH, 2|2Hd Ca, F-aTHAI] &
7¥ekgl o pHYE o438 BTt

20154 5,5 =ofo| leH S

A=Ak, FaEAL (Avail, Si0)-2 1999 1020114 20151 ] zpolo] oS
Table 2. Chemical properties of paddy soils in Gyeonggi province.
Year Statistics ol oM Avail. Exch. Cation AYail. Number of
P,0s K Ca Mg SiO, sample
1:5) g kg’ 1o - R — L1 PR - — mg kg
1999 Average 54 22.5 94 0.34 4.0 1.2 102 240
Median 5.4d 22.0bc 71a 0.32a 4.0c 1.0a 79¢
Min.-Max.  4.5-6.8 8.0-39.0 17-381 0.10-1.21 1.3-7.4 0.2-4.8 27-518
2003 Average 5.8 23.0 92 0.33 4.1 13 106 240
Median 5.7bc 23.0abc 77a 0.29ab 4.0c l.1a 95be
Min.-Max.  4.8-8.4 4.0-47.0 10-320 0.10-2.11 1.9-7.6 0.2-4.6 23-368
2007 Average 5.8 20.7 86 0.31 4.5 1.3 108 240
Median 5.8ab 21.0d 69a 0.29bc 4.2b l.1a 102b
Min.-Max. ~ 5.0-7.0 8.0-36.0 11-262 0.09-1.23 1.5-9.3 0.4-5.2 28-266
2011 Average 5.7 24.0 84 0.30 4.7 1.3 118 240
Median 5.7c 23.8a 74a 0.27bc 4.7ab 1.1a 112a
Min.-Max.  4.8-7.5 5.7-39.8 10-282 0.07-0.86 1.3-7.4 0.2-3.8 31-249
2015 Average 5.9 23.4 84 0.30 5.1 1.3 129 240
Median 5.9a 23.0ab 7la 0.27¢ 5.2a 1.1a 124a
Min.-Max.  5.0-7.5 5.1-55.0 8-296 0.06-1.11 0.6-8.6 0.2-3.8 36-341
Optimum range 5.5-6.5 20-30 80-120 0.20-0.30 5.0-6.0 1.5-2.0 157< -

"Medians by the same letter within a column are not significantly different at 0.05 probability level according to Tukey test

using ranks.
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Table 3. Chemical properties of paddy soils according to soil characteristics in Gyeonggi province.
i Number
Soil characteristics pH EC oM Avail. e Catlon AYail’ of
P20s K Ca Mg SI0 sample
(1:5)  dSm'  gke' mg kg e P 1Te) P — ng ke'
Immature 57b 04lbc 233a S55a 0.30 ab 5.2 ab 135ab 132 a 25
Paddy Sandy 58b  037c¢ 230a 88 a 0.26 b 50b 095 ¢ 115a 116
field Wetted 60ab 035c¢ 227a 64a 022b 44b 095bc 113 a 26
type Salty 7.0 a 1l44a 123a 56 a 0.66 a 7.0 a 2.89 a 189 a 7
Normal 60ab 056b 23.7a S55a 027 b 5.5 ab 1.32 abc 124 a 58
Valleys 59a 037b 23.0a 6lb 024b 52 a 1.14 b 144 a 53
Topography River plains 58a 034b 234a 99 a 024 b 44b 083 ¢ 116 a 87
Fluvio-marine 6.0 a 062a 222a 54 b 029 a 56a 1.59 a 109 a 81
Sandy loam 59a 033c 21.7a 104a 024 b 46 ¢ 0.73 b 145 a 57
Soil Loam 58a 038 bc 234 a 69ab 022b 49abc  1.10b 126 a 63
texture Silt loam 60a 054ab 226a 65b 028D 5.3 ab 1.25a 109 a 103
Silt clay loam 56a 054a 251a 48 b 041 a 5.6a 2.00 a 131 a 17
Very poorly drained 6.0a 035b 234a 61 a 023 b 44 a 0.96 b 114 a 27
Poorly drained 6.1a 136a 199a 52 a 0.51 a 54 a 298 a 166 a 12
Drainage .
class Somewhat poorly drained 5.9 a 047b 237a 72 a 026 b 53a 1.14 b 109 a 134
Moderately well drained 5.8 a 033b 212a 72 a 028 b 47 a 1.08 b 134 a 63
Well drained 6.2 a 044 ab 193 a 40 a 0.31 ab 62 a 1.02 b 185 a 4
Total 5.9 0.41 23.0 71 0.27 52 1.14 124 240
Optimum range 5.5-6.5 20|38}  20-30 80-120 0.20-0.30 5.0-6.0 1.5-20  157<

"Medians by the same letter within a column are not significantly different at 0.05 probability level according to Dunn’s

method using ranks.
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Fig. 1. The Frequency distribution of excess, optimal and deficient ranges of chemical properties of paddy soils in Gyeonggi

province (1=240).

o}, 2|ghy ZE oFe] A4 Hle2 19991d] 36%°]
A 20034 42%=2 2718191 2007d 38%0 4] 20151 32%
2 At A o] 42 19999 53%ol|A] 20151
36%E 1A AFS UEp o, HAHS o]sk= 19999
%014 20154 32%= EolA|= A& Bt olesh 2
IH= Kang et al, (2012)©] X113k 1999FHE] 2011E7}A
A= =B X3V Z4F BEE&T SR FEFolglen =
Bkl FolEl= ZEHEHU] ERu HE L] Algo] 7
shal skshal g Ald]of w2 AR fEo] F7lsto] X|8Hd
ZE ol fad AoR wdEnh X vl §F
o] AgulE-2 199900 35%0llA4] 2015 13%=, AR
2] o]ARS 1999 21%0]| A 2015W 15%2, F-= H]8-2 1999
Wof| 44%0flA4] 20151 72%= WISFSIRITt, FaEARS] 9
ol 7}7]9] 71241 157~180 mg kg o] obd WAH 7|%
157 mg kg ' o|AFoR2 Zg3}o] vl FLato] W wY
(RDA, 2013), 474 9]9] H]-&-2 19994 14%0l| 4] A& ©.
2 Z7ksto] 2015\ 81%5 WehWlon, faqtAil Bt
= 129 mg kg & 78R FAIch ReAE B
diste] Fegd 2 el AR, dAiolg&S TUHIFIAL
oF St v)AANA BE fleke] 1957 RE 4R
H) 2 ZEAS 2243893 Q) (Kim et al,, 2011), 1%
¢ A HRe] T 19979 99 1527], 1998~
19994 6 1327], 20019 4 157], 2008E+KE 34 15
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Au| R0 EoF S Wot PEste] faFALe] ARl
} APER] R0 A 89S S71519) (Song et al., 2007),
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%, pH 52 371k AFS Uehglon, faelit A
X E FEe PASH AFS Lehln f718 12y

Conclusion

]

71N =R FEHEE SR 712AEE AlESt
7] §15te] 240 A3 9) EgetedS 199995 20157}
Al 48 F712 AR EASIIT. 20168 =EqFe] Hat of
S EF pH 5.9, §718 T 28 g kg |, HAA ARF
84 mg kg & VrEbch 23Hd Z-g, Z, okl o
& 717} 0,30, 5.1, 1.3 cmol, kg ‘0|3, FAEAL T
129 mg kg o] Qlck. A712Q] wsloll A= pH, FaTFAL A
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