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Abstract

Soil organic carbon (SOC) retention has gradually gotten attention due to the need for
mitigation of increased atmospheric carbon dioxide and the simultaneous increase in crop
productivity. We estimated the statistical maximum value of soil organic carbon (SOC) fixed by
clay content using the Korean detailed soil map database. Clay content is a major factor
determining SOC of subsoil because it influences the vertical mobility and adsorption capacity
of dissolved organic matter. We selected 1,912 soil data of B and C horizons from 13 soil
series, Sangju, Jigog, Jungdong, Bonryang, Anryong, Banho, Baegsan, Daegog, Yeongog,
Bugog, Weongog, Gopyeong, and Bancheon, mainly distributed in Korean upland. The ranges
of SOC and clay content were 0 - 40 g kg™ and 0 - 60%, respectively. Soils having more than
25% clay content had much lower SOC in subsoil than topsoil, probably due to low vertical
mobility of dissolved organic carbon. The statistical analysis of SOC storage potential of
upland subsoil, performed using 90%, 95%, and 99% maximum values in cumulative SOC
frequency distribution in a range of clay content, revealed that these results could be
applicable to soils with 1% - 25% of clay content. The 90% SOC maximum values, closest to
the inflection point, at 5%, 10%, 15%, and 25% of clay contents were 7g kg™, 10 g kg, 12 g kg™,
and 13 g kg™, respectively. We expect that the statistical analysis of SOC maximum values for
different clay contents could contribute to quantifying the soil carbon sink capacity of Korean
upland soils.

Keywords: cumulative SOC frequency distribution, Korean detailed soil map, soil
organic carbon (SOC)
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Material and Methods

2 AT A e ALESE =Y EYEO =2@o B4 T R EAad 3 ES YA EAL R
]E}(Ins‘utute of Agricultural Science, 1964 - 1979). NIAST(1992)°] AIAH EFFEH BEXHA I} EAJL&H B i)
= 7|22 R AT, 3, AE, S, A i, %, 29, W, v, A=, B2 5 13708 A Skl ol 5
ARl E= ARS8t EYE O B, C 5919 & A= 191270 $tk(Table 1). A7t EFE2 & A HA
°] 36%E AAISIA o™ F EAJEG2 AP Aol 3.

EFHELF 1% N2 EFG7 o] FARLRE S A5 5 SAH 2 99%, 95%, 90%2]
el EESIIT =5 FAA S YHe g stof HEJFX)ol thet 2]7A4e 22k4 o= 245t
ot oln HEFF] MAE HEATS] T2t et frldaed®ol S7lele A Fol Heh= 1 - 25%2 Alkst
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Table 1. Soil data of Korean detailed map used for statistical SOC maximum value analysis in upland.

Textural L S : Area Horizon No. of
Farnily. Soil series Classification of Soil Taxonomy % 10° ha used Soi data
Coarse loamy Sangju Coarse loamy, mixed, mesic family of 72 (8%)° B,C 223
Typic Dystrudepts
Jigog Coarse loamy, mixed, mesic family of 52 (6%) B,C 221
Typic Dystrudepts
Jungdong  Coarse loamy, mixed, mesic family of 23 (3%) B,C 205
Fluventic Dystrudepts
Bonryang Coarse loamy, mixed, mesic family of 2(0.2%) C 23
Typic Dystrudepts
Fine loamy Anryong Fine loamy, mesic family of Typic 52 (6%) B,C 237
Hapludults
Banho Fine loamy, mixed, mesic family of Typic 28 (3%) B,C 64
Hapludalfs
Baegsan Fine loamy, mixed, mesic family of Ultic 24 (3%) B,C 181
Hapludalfs
Daegog Fine loamy, mixed, mesic family of Typic 12 (1%) B,C 162
Dystrudepts
Fine silty Yeongog Fine silty, mixed, mesic family of Typic 21 (2%) B,C 197
Fragiudults
Bugog Fine silty, mixed, mesic family of Typic 5(1%) B,C 92
Fragiudults
Fine Weongog Fine, mixed, mesic family of Typic 16 (2%) B,C 81
Paleudults
Gopyeong  Fine, mixed, mesic family of Typic 8 (1%) B,C 160
Paleudults
Bancheon  Fine, mixed, mesic family of Typic 4 (0.5%) B,C 66
Paleudults
Total 319 (36%) 1912

’The percentage of area to total upland area referred from NIAST (1992)

Results and Discussion
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Fig. 1. Textural distribution of upland soil database of Korean detailed soil map.

40

Clay 25%

Soil organic carbon content (g kg!)

60

Clay content (%)

Fig. 2. Soil organic carbon content distribution with different clay contents.
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Fig. 3. Statistical estimation method of SOC maximum value from cumulative frequency curve in each range of
clay content.
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Fig. 4. Statistical SOC maximum value from cumulative frequency curve for each clay content.

& Table 29} 2} o] 2| 4ol b2, 90% & FA1A H gk HEATF 5%, 15%, 25%°14 A2 Tgke', 12 ¢
kg, 13gkg & FEFHATE 95% FF2 90%TFHE 2 - 3 gkg' O 2 =7 FERE O ™ 99%33-2 90%F=H e} 3
- 13 gkg' & =A YEr o H 6] HER o] Fobel whet v #| Uehvhe A 3FE B th(Table 3). B84 7}
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Table 2. The quadratic regression equations of statistical SOC maximum value with clay content in upland
subsoils in Fig 4.

Statistical SOC maximum value Quadratic regression equation R?  Applicable range of clay content
99% Max SOC -0.0214 * (clay)* + 1.3327 * clay + 5826  0.83 1 - 25%
95% Max SOC -0.0187 * (clay)® + 0.9156 * clay + 5119  0.71 1 - 25%
90% Max SOC -0.0174 * (clay)® + 0.8112 * clay + 3475  0.83 1 - 25%

Table 3. Statistic SOC maximum value with clay content in upland subsoils using the quadratic regression equations
from Korean detailed soil map data.

Clay content Statistical maximum value of SOC (g kg™)
(%) 99% 95% 90%
5 12 9 7
10 17 12 10
15 21 15 12
20 24 16 13
25 26 16 13
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Conclusion
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