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Effect of Subsoiling on Silage Maize Yield in Paddy
Field Converted to Upland Condition

Jong-Ho Seo+, Sung-Beom Back, Young-Up Kwon, Chung—Guk Kim, Kwang—-Ho Jung,
Gun-Ho Jung, Jae—Eun Lee and Beom-Young Son, and Si—Ju Kim

National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT Low silage corn yield due to bad soil physical
properties in the paddy field converted to upland condition
is the chief obstacles to expanding the area for silage maize
production. The effect of subsoiling (subsoiling to depth 40
cm) on soil physical properties and silage corn yield were
investigated in the first year of paddy field converted to
upland condition in 2010 and 2011, respectively. Soil com-
paction was loosened much particularly at depth 25~35cm
as much as 1~1.5 MPa and soil bulk density and porosity
at depth 15~30 cm are improved by subsoiling. Maize growth
was increased by subsoiling, particularly in kernel number
per ear which increased ear weight. Total digestible nutrients
(TDN) yield of silage maize was increased as much as 19
and 39% in 2010 and 2011, respectively showing that yield
increase according to subsoiling was higher when maize
growth was prohibited much by excess-moisture injury due
to heavy rain in 2011.

Keywords : paddy field, subsoiling, silage maize, yield, soil
physical properties
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Fig. 1. Vibration-type subsoiler used in experiment.
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Fig. 2. Changes of soil hardness over soil depth 0~40 cm
according to tillage methods (Year 2010 and 2011,
Suwon).

Table 1. Mean air temperature and precipitation during growing season in Suwon city in 2010 and 2011, and 30-yr mean.

Air temperature Precipitation
Month
2010 2011 30-yr mean 2010 2011 30-yr mean
C mm

May 17.1 16.2 17.2 100.7 74.2 97.8
Jun. 23.1 21.1 21.7 116.1 391.5 129.2
Jul. 26.0 253 24.8 206.8 794.3 351.1
Aug. 26.9 26.1 25.6 372.8 315.1 299.8
Total - - - 796.4 1,575.1 871.9
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Table 2. Change of soil bulk density affected by tillage method at soil depth 15~30 cm.

Year Tillage Bulk density

Porosity

Three phase of soil

Solid Liquid Aerial
g cm” %

2010 RT' 1.62 389 61.1 36.6 2.3
SS™RT 1.43 46.1 539 29.4 16.8

LSDO0.05 0.11 4.1 4.1 2.8 6.6

2011 RT' 1.77 329 67.0 10.4 225
SS*+RT 1.63 38.0 62.0 25.0 13.3

LSD0.05 0.13 4.3 4.3 6.0 ns

RT : Rotating, ’SS Subsoiling.

Table 3. Silage corn growth affected by tillage method before planting in 2010 and 2011.

Year Tillage Silkingday = Stalk height Stemdiameter EHR’ Ear length Ear diameter Kernal per ear
day cm mm % cm cm ea
2010 RT' 73.5 255 21.6 48 16.1 4.8 480
SS*™+RT 72.5 281 23.7 51 17.3 4.8 544
LSDO0.05 ns 9 1.6 2 1.0 ns 51
2011 RT' 74.7 178 18.9 422 12.0 4.1 296
SSHRT 73.8 204 20.4 43.7 12.7 44 366
LSDO0.05 0.7 7 0.8 ns ns 0.2 45
TRT Rotating, 'ss - Subsoiling

'Bar height ratio : ear height + stalk height x 100
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Table 4. Silage corn yield affected by tillage method before planting in 2010 and 2011.

Total digestible nutrients

Year Tillage Ear dry matter Stover dry matter  Total dry matter -
Yield Index
--------- | V1130 (Y — %
2010 RT' 7.74 7.63 15.37 11.02 100
SS™RT 9.31 8.94 18.25 13.12 119
LSDO0.05 0.93 1.27 1.96 1.46 -
2011 RT' 3.37 2.57 593 435 100
SS™+RT 4.70 3.52 821 6.04 139
LSDO0.05 0.77 0.51 1.18 0.89 -

RT : Rotating, 'sS Subsoiling.
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