SH=LEoFH| 2 8)13] %] 43¢ 63

Korean J. Soil Sci. Fert. Vol. 43, No. 6, 930-936 (2010) HF

=EY2| ety 22 | HS

= 1 2 3 = 5 =
THEAITY, AFAFAAFANE, B Ed7Ied, sl SEsdVIed, SEedIed

6 7 8 9 10

AEsd7Ied Adsdrled, dEsdled, ddsdrled AFsdried

Long-term Monitoring Study of Soil Chemical Contents
and Quality in Paddy Fields

M.S. Kim*, W.L Kim, J.S. Lee, G.J. Lee', G.L. Jo’, M.S. Ahn’, S. C. Choi’, H.J. Kim®,
Y.S. Kim', M.T. Choi’, Y.H. Moon’, B.K. Ahn®, H.W. Kim’, Y.J. Seo®, Y.H. Lee’,
JJ. Hwang", Y.H. Kim, and S.K. Ha

National Academy of Agricultural Science, Suwon 441-707, Korea
IHighland Agriculture Research Center, National Institute of Crop Science, Pyongchang, 232-955, Korea
2Gyeonggido Agricultural Research & Extenetion Service(ARES), SGangwondo ARES, *Chungbuk ARES,
*Chungnam ARES, °Jeonbuk ARES, "Jeonnam ARES, 8Gyeongbuk ARES, 9Gyeongnam ARES, mJeju ARES

There is very important to investigate long-term trend of soil chemical properties and quality index for
sustainable agriculture and production of agricultural safety products. Monitoring on soil chemical properties
in paddy soils was conducted as one cycle with 4 years from 1999 to 2007. Paddy soil samples were taken from
4,007, 1,970, 2,070 sites in 1999, 2003 and 2007, respectively. With these data, soil quality index (SQI) was
evaluated by method that Yoon et al suggested in 2004. Chemical properties of paddy soils were 5.8 for pH, 24
g kg'1 for organic matter, 132 mg kg'1 for available phosphate, 0.29 cmol, kg'1 for exchangeable potassium, 4.7
cmol, kg'1 for exchangeable calcium, 1.3 cmol. kg'1 for exchangeable magnesium and 126 mg kg'1 for available
silicate in 2007. Long-term change was shown that pH has increased gradually whereas exchangeable
potassium has decreased. However, reasonably large changes were found. Exchangeable calcium and
available silicate level in 1999 was 4.0 cmol. kg'l, 86 mg kg'l, but had risen to 4.7 cmol. kg'l, 126 mg kg'1 in
2007, respectively. The change of paddy soils quality index was increased gradually and increasement of
silicate quality index was higher than other quality indicators.
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Table 1. Rating soil quality indicators for paddy field.
Soil quality indicator (Score)
Soil property Very low Low Medium High Very high
(25) (50) (75) (90) (100)
<45 4.5-4.8 4.9-5.1 52-54
pH, 1:5 H,0 5.5-7.0
>7.6 7.5-7.6 7374 7172
<9 9-15 16-20 21-24
M, g kg’ 25-
OM. ¢ ke >45 41-45 36-40 3135 530
<20 20-30 31-40 41-49
Av. P,0s, mg kg’ 50-150
>370 281-370 211-280 151-210
B K —_ <0.10 0.10-0.15 0.16-0.20 0.21-0.24 0.25.0.50
X. MOl .20-U.
> Mok K8 >0.82 0.69-0.82 0.58-0.68 0.51-0.58
<50 50-82 83-113 114-129
Av. SiO,, mg kg’ 130-200
>390 311-390 251-310 201-250
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Table 2. Average contents of extractable chemical component in paddy soils.

Year N‘;?nlz;e"f pH OM. Av. P,Os Bx éztlon Ve Av. SiO;
(1:5) g kg'l mg kg'l —————————— cmol, kg'l ---------- mg kg'l
Mean 5.8 24 132 0.29 4.7 1.3 126
2007 2,070 Max 8.2 110 1,450 1.75 22.8 7.1 1,351
Min 42 1 1 0.01 1.0 0.1 5
Mean 5.8 23 141 0.30 4.6 1.3 118
2003 1,970 Max 8.1 86 1,123 2.11 25.8 13.9 674
Min 4.1 1 1 0.03 0.7 0.1 10
Mean 5.7 23 137 0.32 4.0 1.4 86
1999 4,007 Max 8.9 75 1,218 4.14 274 11.2 1,009
Min 42 1 1 0.04 0.2 0.1 2
1995 data’ 1,168 Mean 5.6 25 128 0.32 4.0 1.2 72
71995 data Jung et al, 1998.
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Fig. 1. Distribution percentage of paddy soils with range of chemical properties.
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Table 3. Percent Distribution of lower, optimum, and higher levels classified by range values for the soil chemical
properties.

Component Year Lower than optimum Optimum Higher than optimum
2007 255 67.6 72
. New Range <54 5.5~6.5 6.5<
g :Sp HO) 2003 69.6 25 7.9
1999 73.5 19.5 6.9
Range <6.0 6.0~6.5 6.5<
2007 61.8 16.7 21.5
oM 2003 67.0 18.0 15.1
(g kgh 1999 67.8 15.5 16.7
Range <25 25~30 30<
2007 47.0 16.7 364
Av. P,Os 2003 382 19.7 42.0
(mg kg 1999 39.1 20.8 40.1
Range <80 80~120 120<
2007 50.0 14.3 357
Ex. K 2003 433 16.6 40.1
(cmol. kg™ 1999 46.0 137 40.3
Range <0.20 0.20 ~0.30 0.30<
2007 64.0 154 20.6
Ex. Ca 2003 67.1 16.4 16.5
(cmol, kg 1999 76.1 12.0 11.9
Range <5.0 50~6.0 6.0<
2007 69.2 16.1 14.7
Ex. Mg 2003 69.2 16.0 14.8
(cmol. kg™ 1999 68.2 14.0 17.8
Range <L.5 1.5 ~2.0 2.0<
2007 76.3 5.8 17.8
] New Range <157 157~180 180<
Av. Si0 2003 68.8 15.5 15.7
(mg kg")
1999 84.4 9.3 6.3
Range <130 130~180 180<
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Table 4. The changes of score of each quality indicator and soil quality index (SQI) in paddy soils.
pH O.M. Av. P,Os Ex. K Av. SiO,
Year -1 -1 -1 -1 SQI
(1:5) (g kg) (mg kg™) cmole kg (mg kg")
2007 100 90 100 100 90 96
2003 100 90 100 100 90 96
1999 100 90 100 100 75 93
1995 100 100 100 100 50 90
FEluet =2 sked A Axe AAHeR P Al A Aol v Gl 7HE He= & o A
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