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The Agricultural Land Remodeling Project was launched for agricultural fields with potential risk of flooding
which were placed in low-lying area as a part of agricultural sectors of the National 4 River Project. It induced
of the reclaimed agricultural fields on a national scale. The arable lands reestablished by reclamation have
caused several big problems such as destruction of soil physicochemical properties, and thus the techniques to
solve disadvantages were urgently required. In this study, we collected experimental samples from top soils in
three agricultural areas, one from conventional agricultural fields (Hwasun, Jeollanam-do) and the others from
reclaimed (remodelled) agricultural fields (Naju, Jeollanam-do and Gumi, Gyeongsangbuk-do), The soil
chemistry data were analyzed using statistic tools such as semi-variance and kriging, and differences between
natural and reconstructed soils were examined. The score, R (Ao) which indicates a dependence distance
between each chemical element, was as follows; 21.8~43.5 (Conventional, Hwasoon), 4.4~70.6 (Remodelled,
Naju) and 5.3~43.6 (Remodelled, Gumi). These results suggested that chemical properties of the reclaimed
agricultural fields had a huge variation. Moreover, the result of kiriging maps also represented a ununiform
pattern in the reclaimed lands. As a result of this study, it is strongly required to build up the soil type-specific
management techniques for the reclaimed agricultural lands.
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The variogram model and ranges of soil chemical properties.

Soils Items Nugget (Co) Sill (Co+C) Range (Ag) R’ Model
pH 0.093 0.365 349 0.998 Gaussian
EC 0.185 1.013 435 0.997 Gaussian
oM 0.340 4.308 21.8 1.000 Gaussian
Hwasun ) .
(Natural Soil) Available P,0s 1170 6,450 34.2 0.994 Gauss%an
Exchangeable Ca 0.078 0.243 35.0 0.995 Gaussian
Exchangeable Mg 1.550 6.446 324 1.000 Gaussian
Exchangeable K 0.000 0.002 31.7 1.000 Spherical
pH 0.000 0.040 44 0.117 Exponential
EC 0.054 0.054 42.1 0.631 Linear
Naju OM 0.050 1.038 22.1 0.910 Spherical
(Remodeled Soil) Available P,Os 421 3,545 5.1 0.090 Exponential
Exchangeable Ca 0.008 0.230 20.0 0.689 Spherical
Exchangeable Mg 0.014 0.106 70.6 0.990 Gaussian
Exchangeable K 0.000 0.015 11.4 0.890 Exponential
pH 0.019 0.167 9.4 0.892 Exponential
EC 0.010 0.010 53.0 0.195 Linear
Gumi OM 0.003 0.629 53 0.359 Exponential
. Available P;Os 3,000 47,100 46.3 0.982 Gaussian
(Remodeled Soil) .
Exchangeable Ca 0.000 0.188 7.7 0.665 Exponential
Exchangeable Mg 0.001 0.001 6.2 0.059 Gaussian
Exchangeable K 0.000 0.006 10.3 0.927 Exponential
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Introduction
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v(h) = semivariance for interval distance class A

z; = measured sample value at point 7
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Fig. 1. Semivariogram schematic (Joumel and Huijbregts,
1978).

gaussian 50| glon o]% R7o] T7HA ASHAE 714
ZF HAfs= ek AEsjjof gt (Journel and Huijbregts,
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Table 1. Descriptive statistics of soil chemical properties.

Results and Discussion

= TS B B SHBEAL) QHE EFOR A
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Z3|
1 Qlom EoFge ZEHE (fine, mixed, mesic family of
Anthraquic Hapludalfs) & E325 EoFo|t} Azphd: u
4] O] AT 3= T AFE (fine, mived, mesic
family of Typic Udorthents) 2 XEZ °F 60 cm Zojdll
F oF 2 mO FHEES AES § HEYS tHA] 2l 4=
S O] EFo g SO RS BRI} o 9y
Helon, Ze)/d 9 slehdo] wets et FHulA] =
i 7Rk o] YA gE = RS Q171 (coarse loamy over
sandy skeletal, mixed, mesic family of Typic Udorthents)
o8 #EE °F 60 cm Zojdll ¥ oF 3 mo] e FHES
AES & AESS thA] flof A&t e Edolith
o] 37l A5 o] =IO thel 7|8 A - Table 13}
aen, % pHe FuAYo] Hat 6,52 2k (5.8), Y
= (5.7 Ao vlgl =2 pHE YEIHSIT f7]& S
Auk 5 S| ol|A] 21.3 g kg & 3, Y
AEY JAYES Ut FujA o= 2421 7.5, 5,0 g

Soils Item Mean Std. Dev. A Min Value Max Value Skew.* Kurt.}
pH 5.80 0.47 0.22 5.41 7.57 1.98 4.20
EC 0.78 0.72 0.51 0.32 4.21 3.68 14.63
oM 21.34 1.75 3.07 18.42 25.62 0.77 -0.09
Hwasun .
. Avail. P,Os 175.89 61.78 3,816 107.15 365.44 1.09 0.84
(Natural soil)
Exch. Ca 3.82 0.42 0.18 2.55 5.31 0.51 5.25
Exch. Mg 1.39 2.08 433 0.14 10.57 2.95 10.00
Exch. K 0.38 0.04 0.00 0.25 0.46 -0.79 1.14
pH 5.71 0.21 0.04 5.30 6.28 0.60 0.25
EC 0.57 0.23 0.05 0.25 1.43 1.37 2.57
oM 7.52 1.06 1.12 6.08 9.60 0.32 -1.12
Nai
v Avail. P,Os 18827 57.68 3,327 102.39 430.79 2.05 5.62
(Remodeled soil)
Exch. Ca 4.70 0.54 0.30 345 6.21 0.34 0.52
Exch. Mg 0.60 0.17 0.03 0.29 1.13 0.80 0.68
Exch. K 1.10 0.13 0.02 0.82 1.42 -0.16 0.11
pH 6.50 0.40 0.16 5.68 7.44 0.19 -0.75
EC 0.33 0.10 0.01 0.16 0.64 1.17 1.21
oM 5.01 0.82 0.67 3.00 7.06 -0.11 -0.13
Gumi
umt . Avail. P,Os 478.50 188.49 35,527 198.96 869.67 0.10 -1.29
(Remodeled soil)
Exch. Ca 3.88 0.46 0.21 2.78 5.32 0.28 0.35
Exch. Mg 0.16 0.07 0.01 0.01 041 0.78 1.75
Exch. K 0.47 0.08 0.01 0.31 0.66 0.07 -0.36

'Sample variance, 1ESkewness, *Kurtosis.
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Fig. 2. Kriging analysis of pH value on sample soils.
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Fig. 3. Kriging analysis of EC value on sample soils.
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Fig. 4. Kriging analysis of organic matter on sample soils.
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Fig. 5. Kriging analysis of available phosphate on sample soils.
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Fig. 6. Kriging analysis of exchangeable Ca cation on sample soils.
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Fig. 7. Kriging analysis of exchangeable Mg cation on sample soils.
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Fig. 8. Kriging analysis of exchangeable K cation on sample soils.
Table 2. The variogram model and range of soil chemical properties.
Soils Items Nugget (Co) Sill (Cot+C) Range (Ao) R’ Model
pH 0.093 0.365 34.9 0.998 Gaussian
EC 0.185 1.013 435 0.997 Gaussian
OM 0.340 4.308 21.8 1.000 Gaussian
Hwasun . .
. Avail. P,Os 1170 6,450 342 0.994 Gaussian
(Natural soil)
Exch. Ca 0.078 0.243 35.0 0.995 Gaussian
Exch. Mg 1.550 6.446 324 1.000 Gaussian
Exch. K 0.000 0.002 31.7 1.000 Spherical
pH 0.000 0.040 44 0.117 Exponential
EC 0.054 0.054 42.1 0.631 Linear
Nai OM 0.050 1.038 22.1 0.910 Spherical
v Avail. P,Os 421 3,545 5.1 0.090 Exponential
(Remodeled soil) ]
Exch. Ca 0.008 0.230 20.0 0.689 Spherical
Exch. Mg 0.014 0.106 70.6 0.990 Gaussian
Exch. K 0.000 0.015 114 0.890 Exponential
pH 0.019 0.167 9.4 0.892 Exponential
EC 0.010 0.010 53.0 0.195 Linear
Gumi OM 0.003 0.629 53 0.359 Exponential
o Avail. P,0s 3,000 47,100 46.3 0.982 Gaussian
(Remodeled soil)
Exch. Ca 0.000 0.188 7.7 0.665 Exponential
Exch. Mg 0.001 0.001 6.2 0.059 Gaussian
Exch. K 0.000 0.006 10.3 0.927 Exponential

Ca 7.7, Mg 6.2, K 10,302 o} 43| BUst o=
A= HAEY ARG Ueet o] EoF
o] pHi= tiREke] Hls) oF 8ul|, 4uje] Zolg HGO
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3t oF 7aj] Aol Hrh Fol9] HeE YUt HHX
EFol| vlsl AAl= oF 6ol 4] 5ul9] zfo]E Hof H]wA
A EY QAEYS] sfehdo] BFYst AoR EAH
At weka] YA EY AYEFQ] ], Y529 &
E 3hshy 492 YeliAe @A 10 m HH 9] AR 1t

X

)
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[e3
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Conclusion

Yol A= 20089 SRk RE 4Tt ARQlo® lslo]
AR ol £3Hs HARE Ao Blmde Apejo] 231
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