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Soil Characteristic of Plow and Compaction Layer in
Fluvio-marine Deposit Paddy Soil
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This study was conducted to survey, analyze on the compaction layer and the plow layer at Jeonbug and
Jisan series paddy soil, which is the representative soil in fluvio-marine and local alluvium, respectively.
The depths of surface soil were 12.6 and 12.7 cm in Jeonbug and Jisan series, respectively. A plowing depth
was 10.5 cm. The properties of compaction layer in two soil series were as follows. The hardness were 14.7
kg cm”(25.3 mm) and 8.7 kg em” (22.1 mm) in Jeonbug and Jisan series, respectively. The thickness were
22.3 cm and 17.8 cm in Jeonbug and Jisan series, respectively. The depth of soil compaction, which means
depth from surface, were 15 and 20 cm in Jeonbug and Jisan series, respectively. The relationship between
the hardness of compaction layer and the depth of surface soil showed negative correlation, however
relationship between the hardness and the thickness of compaction layer showed positive correlation. Soil
temperature was lower in compaction layer than in plow layer. This temperature differences between
compaction layer and plow layer were from 1.0 to 2.5°C in Jeonbug series and from 0.7 to 2.1 in Jisan
series. The soil physical properties of compaction layer were higher in bulk density and solid phase and
lower in porosity and gaseous phase than those of plow layer in all soil series. The soil chemical properties
of compaction layer were higher in pH, content of available silicate, exchangeable calcium and magnesium
but lower in total nitrogen, content of organic matter and available phosphate than those of plow layer in
all soil series. Cation exchangeable capacity and content of exchangeable potassium were similar between
compaction layer and plow layer in Jeonbug series, however, in Jisan series these were lower in compaction
layer than in plow layer. Elution amount of inorganic nitrogen were lower in compaction layer than in plow
layer in all soil series. The content of soluble Fe and Mn were plenty in compaction layer compared with
plow layer and these tendency was apparent in Jeonbug series. The water depth decrease were fast until
the latter part of June, and were slow as 1~3 mm day'l for July and August, and were fast again from
september. Rice roots distributions as each soil series and tillage method were 25 cm at rotary plowing in
Jeonbug series, 30 cm at deep plowing in Jeonbug series, and 20 cm at tillage in Jisan series. Dry weight
per m2 at heading stage were much in order of deep plowing in Jeonbug series, rotary plowing in Jeonbug
series, and tillage in Jisan series.

Key words : Soil Characteristic, Compaction layer, Fluvio-marine deposit, Paddy soil
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Fig. 1. The state of plowing depth by tractor plower.
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Fig. 3. Relationship between thickness of plow pan and

hardness of soil.
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Table 1. The depth of plowing, surface soil and characteristics of compaction layer.

Fig. 2. Relationship between surface soil depth and hardness of

soil.
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Table 2. The change of soil temperature in soil layer.
Soil series Soil layer Spring Summer Autumn
(¢
Plow 13.1 26.9 18.8
Jeonbug
Compaction 11.1 244 17.8
r Plow 13.5 275 17.8
san Compaction 114 25.7 17.1
HAE Hol FHEGAAM W Helo A Ax7

Fig. 4. The change of soil temperature in plow layer and
compaction layer.
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Table 3. The status of soil physical properties.
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o . . . . Three phases
Soil series Soil layer Soil hardness Bulk density Porosity - —
Solid Liquid Gaseous
kg em” Mg m® %
Plow 3.()(14_9)T 1.17 55.7 443 422 135
Jeonbug .

Compaction 14.7(25.3) 143 46.1 53.9 42.6 35
. Plow 1.6(11.0) 1.16 56.2 43.8 41.8 144
an Compaction 87(22.1) 149 437 56.3 389 48

" ():mm
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Fig. 5. The change of water depth decrease on tillage method.

" 'WDD : Water depth decrease
% Jeonbug series : rotary, deep tillage Jisan series : tillage
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Fig. 6. The change of water depth decrease on growing period.

' WDD : Water depth decrease
% Jeonbug series : rotary, deep tillage Jisan series : tillage
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Table 4. The change of redox potential on soil layer in Jeonbug series.
Date(month/day)
Division
729 8/3 8/9 8/17 8124 8/31 917 9/14 9121 9/28
mV
Plow pan 322 19.6 54.0 32.8 334 -65.4 -1434 -64.8 -68.2 -49.4
Plow layer -183.2 -165.2 -209.6 -3274 -289.2 -179.8 -8.6 -104.8 -107.2 19.2
Table 5. The status of soil chemical properties.
Soil Soil . Ex.cation CEC
. pH OM T-N P20s Si02
series layer K Ca Mg Na
—————————————————————————— [T ———
Jeonbug Plow 5.7 27 0.53 79 57 0.37 4.6 20 1.9 12.0
Compaction 6.0 16 0.39 34 76 0.37 5.8 3.8 2.2 124
Jisan Plow 5.8 22 0.66 70 46 0.28 44 1.6 1.8 10.0
Compaction 6.4 14 0.35 45 61 022 52 2.0 2.0 9.1
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Table 6. The content of inorganic nitrogen and soluble microelement on soil layer in soil series.
Division NH4-N NO3-N Fe Mn
mg kg
Jeonbug 7.8(6.0)' 52(3.1) 6,400(7,000) 42.9(84.5)
Jisan 7.4(6.7) 3.6(2.8) 7,500(7,700) 70.0(86.8)
! () : Compaction layer
Table 7. The status of root distribution ratio on tillage method in soil series.
Soil Tillage Growth' Soil depth(cm)
series method stage 0~5 5~10 10~15 15~20 20~25 25~30
%
Teonb Rotary PFS 71.1 16.8 9.3 25 0.3 -
eonbug HS 85.6 8.1 49 11 03 -
Deep PFS 76.8 14.5 69 1.5 0.3 -
plow HS 80.1 11.7 5.8 1.9 0.3 0.2
. Tillage PFS 86.7 94 34 0.5
Jisan
HS 78.9 14.0 5.8 13 - -
" PFS : Panicle formation stage, HS : Heading stage
NAE AATAN 19%7F BEOM, 30 cm7bA) B 3 AWE YYOEB ALMEIt Wi FEM| o}
o ol WolAth ol AL AwEel wpael o8l A WMA/E AL 3dFNE ARAH L f712S AL
ERo Hg Wzo] o] wEelth EF AME st A, Wi B FREVHESE A ES
BAEE fFAS 1Fd 2 A 7uE = Ak

oA 47 W eSS B EE 929%7F EEs)
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E g oAz W s addshe I 3 F
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(Takishima and Sakuma, 1969).
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e 201.3

179.32

Fig. 7. The change of root dry weight on growing period.
" PES : Panicle formation stage, HS : Heading stage
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