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Abstract

This research aims to identify the possibility of developing A horizon resources that can be used for construction and civil
engineering work. As such, the utility of A horizon resources was examined by establishing planting ground through a mixture
of soil layers and by analyzing the growth and development of Pinus densiflora. The physicochemical and physical properties
of the soil were as follows: the A horizon was sandy clay loam, B horizon was sandy loam, and the mixture of two layers
appeared as sandy loam, which was identical to the B horizon. The experimental groups did not show any significant
difference in their physical properties of porosity and degree of water-stable aggregates. With regards to chemical properties,
the A horizon as well as the mixture of A and B horizon showed acidity while the B horizon showed alkalinity. The figures of
organic matter, total nitrogen, available phosphate, and replaceable potassium were greater as the A horizon content increased,
whereas the figures of replaceable calcium, replaceable magnesium, and conductivity increased as the A horizon content
decreased. As a result of the growth and development of Pinus densiflora in each planting ground, the final survival rates were
all above 100%. However, the tree height and the rate of growth for the diameter of root were higher in the order of A horizon
> A horizon + B horizon > B horizon,indicating that the increased A horizon content is related to the growth and development
of Pinus densiflora. The treatment of soil with improvement agents, used to recover the functions of in-situ soil showing poor
growth and development, did not have a clear impact on the soil texture and porosity. However, the degree of water-stable
aggregates increased significantly when using O horizon as the soil improvement agent among the types of in-situ soil. In
contrast, all items related to the chemical properties showed significant differences following the treatment by soil
improvement agents. The survival rate according to the treatment of soil improvement agents for the growth and development
of Pinus densiflora was higher in the order of organic horizon = no treatment > compound fertilizer > organic fertilizer +
compound fertilizer > organic fertilizer; this result was statistically significant with a marginal significance value of the
log-rank test(p < 0.05).
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Table 1. Experimental composition method of soil
Division Protocol
control A Horizon 100%
AB A Horizon 50% + B Horizon 50%
B B Horizon 100%
ABC A Horizon 50% +B Horizon 50% + Complex fertilizer(6 g)
BC B Horizon 100% + Complex fertilizer(6 g)
ABD A Horizon 50% + B Horizon 50% + Organic fertilizer(1 kg)
BD B Horizon 100% + Organic fertilizer(1 kg)
ABCD A Horizon 50% + B Horizon 50% + Organic fertilizer(1 kg)+Complex fertilizer(6 g)
BCD B Horizon 100% + Organic fertilizer(1 kg) + Complex fertilizer(6 g)
ABO A Horizon 50% + B Horizon 50% + O Horizon(1 kg)
BO B Horizon 100% + O Horizon(1 kg)

Table 2. Initial experimental composition specification of Pinus densiflora

Division Standard error
Height(cm) 52.000 1.4835
Diameter(mm) 9.7542 0.3631
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Fig. 1. Physical properties of soil type(n=3).
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Table 3. Chemical characteristics of soil treatment according to landscape design standards(n=3)
o Control AB
Division

Value Index Value Index Value Index

pH 5.1 Lower 5.5 intermediate 8.1 Faulty

Organic matter(%) 2.86 Lower 1.99 Lower 0.32 Lower

Total nitrogen(mg/kg) 0.164 Upper 0.124 Upper 0.038 Lower

Available phosphate(mg/kg) 41 Lower 30 Lower 27 Lower
C.E.C.(cmol/kg) 14.08 intermediate 11.55 intermediate 10.86 intermediate

K* 0.22 Lower 0.16 Lower 0.09 Lower

Exchangeable " . .
. Ca? 1.08 Lower 441 intermediate 6.59 Upper
Cation(cmol/kg)

Mg 0.4 Lower 0.93 Lower 1 intermediate
Electrical conductivity(ds/m) 0.32 intermediate 0.65 intermediate 0.62 intermediate
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Fig. 2. Soil chemical properties by soil treatment(n=3).
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Table 4. Soil chemical properties by soil conditioner treatment according to landscape design standards(1)

. . Available
pH Organic matter(%) Total nitrogen(mg/kg)
Division phosphate(mg/kg)
Value Index Value Index Value Index Value Index
ABD 7.9 Lower 5.21 Upper 0.397 Upper 1108 Upper
BD 8.1 faulty 4.93 intermediate 0.365 Upper 1484 Upper
ABC 5.5 intermediate 2.64 Lower 0.153 Upper 31 Lower
BC 7.9 Lower 0.33 Lower 0.041 Lower 29 Lower
ABCD 7.8 Lower 5.02 Upper 0.367 Upper 1281 Upper
BCD 8.2 Lower 3.48 intermediate 0.275 Upper 1156 Lower
ABO 5.7 intermediate 3.35 intermediate 0.173 Upper 56 Lower
BO 7 Lower 2.43 Lower 0.12 Upper 49 Lower
A:A horizon, B:B horizon, C:Organic fertilizer, D:Complex fertilizer, n=3
Table 5. Soil chemical properties by soil conditioner treatment according to landscape design standards(2)
CEC. Exchangeable cation(cmol./kg) Electrical
Division ..
(cmoly/kg) K+ Ca2+ Mg>+ conductivity(ds/m)
Value 17.26 3.36 5.44 2.18 4.59
ABD
Index intermediate Upper Upper intermediate faulty
BD Value 16.04 4.08 7.25 3.15 5.37
Index intermediate Upper Upper Upper faulty
Value 12.1 0.26 4.16 0.94 0.63
ABC
Index intermediate Lower intermediate intermediate intermediate
BC Value 12.56 0.1 6.72 0.94 0.57
Index intermediate Lower Upper intermediate intermediate
Value 19.64 3.19 5.59 2.05 478
ABCD
Index intermediate intermediate Upper intermediate faulty
Value 15.04 2.9 7.03 2.75 4.08
BCD . . . . . .
Index intermediate intermediate Upper intermediate faulty
Value 12.54 0.4 4.76 1.08 0.74
ABO
Index intermediate Lower intermediate intermediate intermediate
BO Value 13.06 0.11 7.0 1.38 0.95
Index intermediate Lower Upper intermediate intermediate

A:A horizon, B:B horizon, C:Organic fertilizer, D:Complex fertilizer, n=3
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