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Anthropogenic soil in cropland is formed in the process of subsoil reversal and the refill of soil into cropland.
However, there was little information on the chemical properties within soil profiles in anthropogenic soil
under rice paddy near the river. In this study, we investigated the chemical properties within soil profiles in the
anthropogenic soil located at 4 sites in Gumi, Kimhae, Chungju, and Euiseong to compare with the natural
paddy soil near the river. Among particle sizes, the sand content decreased under soil profiles but the silt and
clay contents increased compared to the natural paddy soil in soil profiles. Organic matter content in topsoil of
anthropogenic soil was lower than in that of natural soil, which was shown the contrary tendency within soil
profiles. Also, the soil pH, available P>Os, and exchangeable cations were higher in anthropogenic soil compared
to natural paddy soil at topsoil, which was maintained these tendency into soil depth. Nutrients may be equally
distributed in anthropogenic soil during the process of refill in paddy soil near the river. This results indicated
that anthropogenic soil would contribute to carbon sequestration, the mitigation of compaction, and reduction
of fertilizer application in paddy soil. Therefore, characteristics of anthropogenic soil can be used for the soil
management in cropland.
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Distribution of average chemical properties within soil profile under rice paddy in anthropogenic soils near the river.
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Fig. 1. Distribution of average particle size within soil profile under rice paddy in anthropogenic soils near the river.

Table 1. Particle distribution of various region within soil profile under rice paddy in anthropogenic soils near the river.

Matured paddy Soils

Anthropogenic soils

Region Depth  Particle size distribution (w/w, %) Texture Particle size distribution (w/w, %) Texture
Sand Silt Clay (USDA) Sand Silt Clay (USDA)
10 57.2 30.8 12.0 Sandy Loam 55.0 29.0 16.0 Loam
20 55.5 33.1 11.4 Sandy Loam 53.9 322 13.9 Loam
Gumi 30 57.0 314 11.6 Sandy Loam 49.7 35.0 15.3 Loam
40 57.6 31.0 114 Sandy Loam 48.9 34.9 16.2 Loam
50 57.5 32.6 9.9 Sandy Loam 51.8 32.8 15.4 Loam
10 41.6 48.1 10.3 Loam 24.6 61.6 13.8 Silt Loam
20 54.2 36.3 9.5 Sandy Loam 23.9 62.3 13.8 Silt Loam
Gimhae 30 55.5 35.7 8.8 Sandy Loam 23.1 61.5 15.4 Silt Loam
40 51.8 37.8 10.4 Loam 18.9 65.7 15.4 Silt Loam
50 48.6 40.8 10.6 Loam 16.5 67.5 16.0 Silt Loam
10 37.7 54.0 8.3 Silt Loam 37.1 53.9 9.0 Silt Loam
20 40.7 51.6 7.7 Silt Loam 34.4 56.3 9.3 Silt Loam
Chungju 30 40.6 52.6 6.8 Silt Loam 22.7 66.3 11.0 Silt Loam
40 39.8 53.1 7.1 Silt Loam 18.8 69.0 12.2 Silt Loam
50 35.7 54.9 94 Silt Loam 16.1 71.0 12.9 Silt Loam
10 36.9 52.9 10.2 Silt Loam 63.1 31.3 5.6 Sandy Loam
20 38.8 50.6 10.6 Silt Loam 63.4 30.2 6.4 Sandy Loam
Euiseong 30 37.4 52.4 10.2 Silt Loam 63.4 30.2 6.4 Sandy Loam
40 37.5 51.3 11.2 Silt Loam 63.8 28.9 7.3 Sandy Loam
50 37.5 51.9 10.6 Silt Loam 63.3 30.4 6.3 Sandy Loam
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Fig. 2. Distribution of average organic matter content within
soil profile under rice paddy in anthropogenic soils near the
river.
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Fig. 3. Distribution of average chemical properties within soil profile under rice paddy in anthropogenic soils near the river.
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Table 2. Chemical properties of various region within soil profile under rice paddy in anthropogenic soils near the river.

Region Matured paddy Soils Anthropogenic soils
Depth pH OM  Av.P;0Os K Ca Mg Na pH OM Av.P,Os K Ca Mg Na
1:5) g kg'] mg kg'] --------- cmol. kg" --------- (1:5) g kg‘l mg kg'l --------- cmol. kg'l ---------
10 578 13 120 0.12 376 0.66 0.15 6.82 5 382 051 3.89 0.12 0.12
20 617 13 113 0.13 410 073 0.14 6.68 5 379 0.50 397 0.18 0.10
Gumi 30 652 14 111 0.13 441 080 0.14 7.62 3 106 0.70 4.86 0.08 0.15
40 8.04 14 31 0.08 569 1.06 0.12 7.00 3 117 0.65 470 0.09 0.13
50 7.81 9 15 0.10 6.01 140 0.10 6.84 3 136 0.56 449 0.10 0.12
10 585 8 71 0.17 6.18 144 0.18 6.02 8 144 031 638 148 0.25
20 691 13 68 0.18 6.88 1.62 020 7.09 15 162 038 7.63 189 033
Gimhae 30 7.60 15 64 014 729 173 022 764 15 101 027 820 2.06 0.34
40  7.89 8 56 0.16 734 176 025 7.06 11 81 021 8.09 2.00 032
50  7.37 9 87 019 637 165 019 680 11 72 020 854 212 0.23
10 547 20 151 033 3.61 057 0.12 750 6 55 024 1085 152 0.09
20 574 17 141 024 376 064 014 782 18 69 0.19 11.53 1.62 0.09
Chungju 30 6.07 17 126 0.19 423 083 0.15 739 18 112 027 1030 211 0.12
40 655 14 101 021 6.05 1.04 013 789 23 54 029 11.11 223 0.10
50 697 16 161 023 694 117 0.13 776 18 51 031 1148 234 0.10
10 591 7 109 0.14 376 0.65 0.10 7.06 12 102 0.12 459 1.05 0.10
20 6.09 6 114 0.14 424 076 0.10 733 7 107 0.16 471 1.07 0.09
Euiseong 30 6.67 5 75 0.12 482 087 0.10 7.73 7 144 029 9.04 196 0.20
40  6.99 5 35 013 499 093 010 727 12 130 0.14 516 1.18 0.10
50  7.07 5 17 0.15 475 1.00 0.07 694 17 136 0.13 485 1.10 0.07
Table 3. Chemical properties of top and sub-soil under rice paddy in anthropogenic soils near the river.
. Ex. cation
Soil type Depth pH OM Av.P,0s < Ca Mg Na
(1:5) g kg" mg kg'I ------------ cmol, kg" ----------
. Top Soils 598 b 12 a 112 ab 0.17 a 435 b 0.82 a 0.14 a
Undisturbed area
Sub ” 733 a 10 a 58 b 0.16 a 6.02 ab 122 a 0.13 a
. Top Soils 7.05 a 9 a 160 a 030 b 6.40 a 1.18 a 0.13 a
Anthropogenic area
Sub ” 7.14 a 12 a 9 b 029 b 7.09 a 1.46 a 0.13 a
Optimal Range 5.5~6.5 20~30 80~120 0.2~0.3 5.0~6.0 1.5~2.0 -

*Numbers followed by the same letter within a column are not significantly different (Duncan’s multiple range test, p<0.05).
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