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Effect of Tillage Methods on Rice Yield and
Soil Properties under Different Soil Textures

Bong Koo Hur*

ABSTRACT : To evaluate rice yield and changes of soil properties, 3 tillage methods including no
tiilage was tested in different soil textures, such as silty clay, sandy loam and silt loam fields.
Hwaseongbyeo was transplanted by machine at May 28,

Water and soil temperature of no tillage were lower than other plots, but differences of tem-
perature were not larger in different treatments,

Mean water requirement in depth of sandy loam field was larger than other textures, but that
of silty clay field was smaller. The water requirement in depth of no tillage was larger by 1.4~2.
2mm /day than the other plots.

In the silty clay field, mineral contents, except Na:O content, of rice plant of no tillage plot at
the harvesting stage was higher than the other treatments,

The rice yields in the no tillage plot were decreased by 18% in sandy loam, by 7% in silty clay
and by 1% in silt loam respectively than the power tiller plots.
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Table 1. Physico-chemical properties of experimental soil

Soil Soil B.D. Clay pH oM P20s Exch. cation(me /100g) CEC
texture depth (g/cc) (%) (1:5) (%) (ppm) K Ca Mg Na (me /100g)

Silty clay Top 1.21 43.6 5.4 1.4 14 0.23 4.43 1.97 0.02 15.5
Sub 1.38 44.0 6.0 0.7 7 0.20 5.20 2.79 0.01 15.3

Sandy loam  Top 1.28 10.6 6.0 2.1 14 0.57 4.77 0.84 0.79 7.2
Sub 1.32 10.8 6.3 1.7 14 0.29 5.75 0.91 0.45 7.3

Silt loam Top 0.96 26.4 7.1 2.8 112 0.30 7.70 2.32 0.52 11.5
Sub 1.06 28.2 7.0 2.8 82 0.30 7.62 2.60 0.51 11.8
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Table 2. Changes of water and soil temperature by different growing stages and soil textures

Rooting stage Panicle formation stage
Soil Tillage Water temp., Soil temp. Water temp. Soil temp.
texture method 5cm 10cm Scm 10cm
(c)

Silty clay No tillage 32.2 23.7 22.2 30.7 27.5 26.1
Power tiller 33.8 26.2 23.5 32.5 28.9 27.5

Tractor 33.9 26.4 23.7 324 28.7 272

Sandy loam No tillage 32.2 23.6 22.1 31.3 27.6 25.6
Power tiller 33.8 24.7 24.9 315 271.7 25.7

Tractor 33.8 24.5 24.8 315 27.8 25.7

Silt loam No tillage 32.3 23.8 22.6 31.0 27.4 25.8
Power tiller 33.3 25.2 23.9 . 3L5 27.6 25.9

Tractor 334 25.2 24.0 3L.6 217 26.0

Table 3. Changes of physico-chemical properties of soil by different soil textures and tillage

methods
Silty clay Sandy loam Silt loam

ltem No till. Power tiller Tractor No till. Power tiller Tractor No till. Power tiller Tractor

Water requirement 6.7 4.5 5.0 7.4 6.0 6.2 6.9 5.4 5.6
in depth (mm /day)

Workability (hr /ha) - 22.3 5.7 - 18.5 4.7 - 20.3 5.0
Bulk density(g /cc) 1.33 1.29 1.27 1.22 1.19 1.14 1.09 1.00 1.01
Aggregates()lmm, %) 29.6 29.3 29.2 24.9 22.0 23.6 14.2 13.1 13.3
pH(1:5) 6.5 6.5 6.5 6.0 5.8 5.9 6.6 6.5 6.6
OM(%) 1.9 1.8 1.8 2.3 2.2 2.2 3.0 2.9 2.9
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Table 4. Comparison of mineral content at the harvesting stage by different tillage methods and

soil textures

Tillage Soil T-N P20s Ca0 K20 MgO Na:20 Si0:
method texture (%)

No tillage Silty clay 0.54 0.55 0.36 0.99 0.20 0.08 7.0

Sandy loam 0.71 0.67 0.33 1.15 0.17 0.08 4.0

Silt loam 0.32 0.40 0.32 0.82 0.13 0.11 6.6

Power tiller Silty clay 0.45 0.43 0.29 0.85 0.14 0.09 6.9

Sandy loam 0.92 0.60 0.50 1.25 0.22 0.05 3.6

Silt loam 0.40 0.53 0.37 0.93 0.16 0.11 6.9

Tractor Silty clay 0.44 0.36 0.28 0.85 0.12 0.08 6.0

Sandy loam 1.01 0.67 0.38 1.72 0.25 0.06 54

Silt loam 0.38 0.54 0.36 0.95 0.17 0.11 6.8

Table 5. Grain yield of rice and yield components by different soil textures and tillage methods

Tillage Soil Panicle  Spikelets Ripen. 103 Dry wt.(g /plant) Grain yield
method texture {(No./m?) (No./m?) rate(%) grain wt.(g) Straw Root (ton /ha)
No tillage SiC 400 33,704 86.1 22.1 29.0 3.57 5.92( 93)
SL 380 32,019 86.2 22.2 28.9 3.56 5.16( 82)
SiL 381 32,004 87.0 22.7 28.6 3.52 5.49( 99)
Power tiller SiC 430 35,904 86.2 22.4 311 3.58 6.34(100)
SL 420 35,069 86.6 22.4 30.4 3.58 6.27(100)
SiL 386 32,917 86.6 22.5 28.0 3.54 5.55(100)
Tractor SiC 416 35,448 86.4 21.9 30.4 3.60 6.26( 99)
SL 431 36,726 86.6 22.0 30.8 3.60 6.36(101)
SiL 383 32,902 86.7 22.6 28.3 3.54 5.53(100)

() : Yield index.

Values within a column followed by the same letter are not significantly different at 5% level by DMRT.
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