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Effect of Soil Compaction Levels and Textures on Soybean (Glycine max L.)
Root Elongation and Yield

Ki-Yuol Jung*, Eul-Yoo Yun, Chang-Young Park, Jae-Bok Hwang, Young-Dae Choi,
Seung-Ho Jeon, and Hwang-A Lee

Functional Cereal Crop Research Division, NICS, RDA, Milyang, 627-830, Republic of Korea

Soil compaction is one of the major problems facing modem agriculture. Overuse of machinery, intensive
cropping, short crop rotations, intensive grazing and inappropriate soil management leads to compaction. This
study was carried out evaluate of the effects soil texture and different compaction levels within the soil profile
on the soybean root growth and productivity. The soybean plants were grown in 21c¢m 6 x 30 cm cylinder pots
using three different soil textures (clay, fine loamy and coarse loamy) compacted at different compaction
levels (1.25, 1.50, 1.75, and 2.00 MPa). Results revealed that soybean development is more sensitive on
penetration resistance, irrespective of soil type. Soybean yield and root weight density significantly decreases
with increasing levels of soil compaction in both clayey and fine loamy soils, but not in coarse loamy soil. The
highest root weight density was recorded in coarse loamy soils, followed by fine loamy and clay soils, in
descending order. The root growth by soil compaction levels started to decline from 1.16, 1.28 and 1.60 MPa
for clay, fine loamy and coarse loamy soils. Soybean production in the field experiment decreased about 30%
at compacted sub-soils compared to undisturbed soils.
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Table 1. Physico-chemical properties of soil before experiment.
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Fig. 1. Soil compaction equipment.

Particle Size Avail.
Texture class - pH oM
Clay Silt Sand P>0s
Y% 1:5 g kg'1 mg kg'1
Silty clay loam 35.6 53.7 10.7 6.3 16 77
Silt loam 24.4 58.1 17.5 5.6 26 81
Loam 11.9 449 432 5.9 14 149
Table 2. Physico-chemical properties of soil before field experiment.
Exch. cation Paticle size Texture
pH EC T-N oM. Avail. P,Os ;
Ca Mg Sand Silt Clay class
1:5 dS m’ % g kg'] mg kg'] ---- cmol, kg'] -—-- %
6.82 0.25 0.20 21.9 102.7 046 7.08 1.79 31.7 51.1 17.2 Silt loam
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Fig. 2. Root weight density as a function of soil texture and soil compaction levels.
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Fig. 3. Regression between penetration and parameter of soybean development as soil compaction levels in three soil

textures. 5% (*) or 1% (**) significance level.
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Fig. 5. Rooting depth and weight density as affected compaction levels.
Table 3. Mean value of yield components as soil compaction levels in the field experiment.
Compaction Plant Stem Number of pods per YVield
levels height diameter plant
MPa cm mm kg ha'
1.00 64.76 8.25 50.67 3,056+38.1
1.25 57.00 8.52 50.32 2,998491.9
1.50 48.63 8.22 46.55 2,742433.8
1.75 45.73 7.82 43.57 2,522425.6
2.00 42.58 7.40 37.48 2,236+92.0
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Table 4. Soil physical characteristic as affected by soil compaction levels.

Compaction Bulk Three phases .
. - — Porosity
levels density Solid Liquid Gaseous
MPa g m’ %
1.00 1.21 45.53 36.06 18.41 54.47
1.25 1.37 51.63 29.97 18.39 48.37
1.50 1.44 54.32 29.64 16.04 45.68
1.75 1.51 56.81 27.32 15.87 43.19
2.00 1.57 59.42 23.01 17.58 40.58
22 gt
£of AuAE vk UE Fo| 4o st 5
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Fig. 6. Infiltration of root zone as affected by soil compaction
levels.
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