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Variation of Soil Characteristics for Soil
Color Groups in Jeju-Do

Chang-Seo Park, Ki-Tae Um, and Lee-Yul Kim

Summary

Variation of soil characteristics and purity were examined within mapping unit and estimates

were given for the number of samples required to reach predetermined levels of accuracy for

black soil, VDBr. soil, DBr. soil, and brown soil in Jeju. Variation of chemical properties except

pH and CEC was higher than that of physical properties. Brown soil showed the lowest variation

and hence required the smallest sample size.

The soils examined were correctly classified with

regard to brown soil at purity 74.1, to DBr. soil 60.8, to black soil 55.6, and to VDBr. soil
46.9%. Sample calculation was presented which showed approximate sample sizes required to
detect the difference of 10 and 20% of the mean with 0.95 confidence level.
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Table 1. Coefficient of variance (%) of physical properties for black soil, very dark brown
(VDBr.) soil, dark brown (DBr.) soil, and brown soil in Jeju island.

Particle Size Distr. (%)

Moisture Retention (%)

Color Depth Texture
Silt Clay 1/10 atms. 1/3atms. 15atms.

Black Topsoil 27.5 44.8 89.3 17.0 21.9 20.9 33.4
Soil Subsoil 35.9 56.5 81.0 22.4 22.6 25.7 27.3
VDBr. Topsoil 34.5 45.8 116.2 29.3 38.3 41.6 53.8
Soil Subsoil 36.8 49.0 114.3 26.0 47.5 41.7 52.3
DBr. Topsoil 27.4 37.5 87.7 23.6 18.3 20.6 32.6
Soil Subsoil 26. 2 44.8 101.8 27.8 18.0 17.8 29.9
Brown Topsoil 25.8 25.8 89.8 15.5 12.2 16.7 21.5
Soil Subsoil 25.6 49.7 41. 4 14. 4 16. 3 13.7 12.8
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Table 2. Coefficient of variance (%) of chemical properties for black soil, very dark brown
(VDBr.) soil, dark brown (DBr.) soil, and brown soil in Jeju.:

H OM CEC Ext. -Cations (me/100g) Avail.  PAC**
Color  Depth (1p: 1) (%) (me/100g) Ca Mg  Na e <PZ/C1)86T§§'
Black  Topsoil 8.4 43.9 26.1 88. 1 69. 0 62.7 53.8 76.5 53.2 21.8
Soil Subsoil 9.3 66. 4 43.0 93.7 74.3  109.1 47.6  105.4 58.5 34.2
VDBr. Topsoil 14.9 62.0 29.8 90. 6 78.4 131.0 58.8 72.8 61.4 45.9
Soil Subsoil 15.9 56. 4 38.3 106.0 96.3 131.0 70.1 76.8 78.7 50. 6
DBr.  Topsoil 13.1 37.6 27.5  65.1 64.0 47.2 58.7 40.8 95.5 55.5
Soil Subsoil 11.9 48.3 37.1 95.6 88.6 154.1 90.6 37.5 191.8 44.3
Brown Topsoil 3.3 26.0 24.6 62.1 48.4 41.1 30.3 32.1 25.6 5.2
Soil Subsoil 6.2 47.8 31.8 133.0 27.2 36.1 43.7 32.2 52.5 9.7
% BSP . Base saturation percents.
% % PAC . Phosphorus absorption coefficients.
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Table 4. Approximate sample size repuired to estimate mean values within 10 and 20% of mean
at 0.05 significance level of whole physical and chemical properties in Jeju.

Black Soil VDBr. Soil DBr. Soil Brown Soil

Property Depth
0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2
Physical Topsoil 30 8 60 15 28 8 18 5
Subsoil 30 8 68 17 30 8 11 3
Chemical Topsoil 115 29 146 37 101 26 31 8
Subsolil 151 38 214 54 197 50 37 10

Table 5. Approximate sample size required to estimate mean values within 10 and 20% of mean
at 0.05 significance level of physical properties for black soil, very dark brown (VDBr.)
soil, dark brown (DBr.) soil, and brown soil in Jeju.

Particle Size Dist. (%)

Moisture Retention (%)

\%

Color Depth Silt Clay Sand 0.2 1/10atms. 1/3atms. 15atms.

0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2

Black Topsoil 30 8 77 20 309 78 12 3 9 5 17 5 4 11

Soil Subsoil 50 13 122 31 252 63 20 5 20 5 26 7 30 8

VDBr. Topsoil 6 12 80 20 23 34 9 60 15 87 22 113 29

Soil Subsoil 53 14 94 24 23 26 7 87 22 68 17 106 27

DBr. Topsoil 29 8 54 14 295 74 22 6 13 4 17 5 41 11

Soil Subsoil 27 7 76 19 401 101 30 8 13 4 13 4 34 9
Brown Topsoil 26 7 26 7 311 78 10 3 6 2 11 3 18
Soil Subsoil 26 7 95 24 67 17 9 3 1 3 8 2 7

* TV . Texture Value
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Table 6. Approximate sample size required to estimate mean values within 10 and 20% of mean
at 0. 05 significance level of chemical properties for black soil, very dark brown (VDBr.)
soil, dark brown (DBr.) soil, and brown soil in Jeju.

Golor  Depth pH OM CEC Ext. -Cations (me/100g) RSP lé\z/%lls (f;é\&::g
(1:1) (%) (me/100g)  Ca Mg Na K (ppm) /100g)
0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 01 0.2 0.1 0.2 0.1 0.2
Black  Topsoil 3 01 ™ 19 27 7 29 75 18 46 153 39 120 30 226 57 110 28 19 5
Sail Subsail 4 1 170 43 72 18 338 8 211 53 472 118 78 20 430 108 131 33 46 12
VDBr.  Topsoil 9 3 145 37 3¢ 9 317 80 239 60 652 163 129 33 203 51 147 37 81 21
Soil Subsoil 10 1 123 31 56 14 432 108 358 90 671 168 200 S0 227 57 239 60 93 25
DBr.  Topsoil 7 2 5 14 29 8 163 41 158 40 82 21 135 34 64 16 351 8 119 30
Soil Subsoil 6 2 91 23 54 14 487 122 302 76 903 226 316 79 55 14 1414 34 76 19
Brown Topsoil 11 27 7 24 6 148 37 8 23 69 18 3 9 40 10 26 7 2 1
Soil Subsoil 2 1 89 23 39 10 701 176 32 8 51 13 73 19 42 11 W06 27 4 1
* . BSP . Base saturation percents.
% % | PAC Phosphorus absorption coefficients.
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