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Assessment of Subsoil Compaction by Soil Texture on Field Scale
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It is necessary to assess soil physical properties and crop growth treated by compaction to establish the soil
management standard. This study evaluated the bulk density, strength and crop growth after subsoil
compaction for sandy loam and loam on the field in Suwon, Korea. The treatments were compaction and deep
tillage. Sandy loam and loam were classified to coarse soil and fine soil, respectively, depending on clay
contents. In coarse soil, bulk density of compacted plot was 8~17% greater than control and deep tilled plot.
The root growth was worse in compacted plot compared with control. In fine soil, plow pan was not observed
in deep tilled plot with 5~19% smaller bulk density than compacted plot and control. Deep tillage improved
the crop growth. The soil physical properties by compaction were dependent on clay content and crop growth
limit depended on the traffic driving.
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The crop growth of com and perilla affected by soil compaction.

Weight of Effective Max.
. Length of Stem .
Crop Soil texture Treatment Dry Biomass Root depth Root depth

(cm) (kg/10a) (cm) (cm)
DT 193 ab 1,231 b 30 57
Sandy Loam Cp 195 a 1,596 a 12 18.5
Control 188 b 1,649 a 28 58.5

Corn
DT 169 a 1,940 a 14 62
Loam Cp 158 b 1,105 b 9 38
Control 148 ¢ 1,725 a 14 58
DT 175 a 696 ab 27 60
Sandy Loam Cp 104 ¢ 427 ¢ 11 16
Control 151 b 767 b 15 30

Perilla
DT 139 a 610 a 11 54
Loam Cp 73 ¢ 231 ¢ 12 23
Control 106 b 418 b 12 30

*LSD, a=0.05

DT=deep tillage, Cp=compaction
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SAcknowledgement: This study was conducted by support of NAS research and development project (Project no. : PJ010120).
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Introduction
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Table 1. Soil chemical properties.
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Soil texture 3 I 5 3
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Sandy loam 6.3 0.12 9 178 0.13 22 0.7 63.5 315 5.0
Loam 6.8 0.38 20 164 0.70 7.5 2.1 28.8 47.9 23.3
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Results and Discussion
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Fig. 1. The bulk density after harvest of com and perilla. (a)
sandy loam, (b) loam.

DT=deep tillage, Cp=compaction
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Fig. 2. The penetration resistance after harvest of com according to soil texture and compaction.
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Fig. 3. The penetration Resistance after harvest of perilla according to soil texture and compaction.
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Table 2. The crop growth affected by soil compaction (com).

Weight of Effective Max.
Soil texture Treatment Length of Stem Dry Biomass Root depth Root depth
(cm) (kg/10a) (cm) (cm)
DT 193 ab 1,231 b 30 57
Sandy Loam Cp 195 a 1,596 a 12 18.5
Control 188 b 1,649 a 28 58.5
DT 169 a 1,940 a 14 62
Loam Cp 158 b 1,105 b 9 38
Control 148 ¢ 1,725 a 14 58
*LSD, a=0.05
DT=deep tillage, Cp=compaction
Table 3. The crop growth affected by soil compaction (perilla).
ight of Effectiv Max.
Soil texture Treatment Length of Stem D\rzeBgiotm(;ss Rootecc;epih Root a(Pi(ep‘[h
(cm) (kg/10a) (cm) (cm)
DT 175 a 696 ab 27 60
Sandy Loam Cp 104 ¢ 427 ¢ 11 16
Control 151 b 767 b 15 30
DT 139 a 610 a 11 54
Loam Cp 73 ¢ 231 ¢ 12 23
Control 106 b 418 b 12 30
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2|5e] 7S ditol] vlel ARYE, Y=
3%, & AT th2Tol viE) AYE, FE= 4% AL
T} (Table 3). < TEoMm= the] Pt A=
I} FEEH e, fradde BAE, 112 >
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Mol 37} Gl Ao Lebgte.
AE 2 EOF (fine textured soil)2 T A 2]t} )=
W& EoF Euido] E5sto] ool Wizt E4S B
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AHE 225 A= e Aokt g oA
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2. tHIA Y Al S0t 5749 2 AsETo] 3542
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EpSi
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