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The Effects of Soil Physical Properties
on Root Distribution of Barley.

In-Sang Jo* Lee-Yul Kim*, Dae-Ung Choi** Jeong-Nam Im* and Ki-Tae Um¥

Summary

This study was desinged to find out the effects of soil physical properties on root develop-

ment of barley. Barley fields were selected in consideration of drainage class and texture.

Soil hardness were measured at the field. Soil bulk density, air ratio and root distribution

were Obtained from the core samples.

1. The amount of roots were increased and the root were distributed deeper layers with
better drainage class and finer soil texture.

2. Soil hardness was related to soil bulk density, and the regression coefficient was increased
with clay content (Clay ; r = 0.837**, Clay loam ;r = 0.678%, and Sandy loam ;r = 0.
654%).

3. There was a highly negative correlation (r= —0.846**) between bulk density of subsoils
and amount of roots and the root developments were markedly reduced in soil bulk
density of 1.4g/cm>.

4. Bulk density of subsoils was decreased with worse soil drainage and finer texture. Es-
pecially, in case of clayey soil at imperfectly or moderately drained soils, the air phase
was less than 20% and the barley growth was worse.

5. Root development were related to hardness in surface, bulk density and ok phase in
10-30cm layer, and air phase in 30-50cm layer.
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Fig. 1. Root amounts and its distribution at the different texture and drainage class.
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Fig. 2. Relationship between bulk density and hardness (yamanaka) at different soil

texture groups.
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texture and drainage classes.
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Fig. 5. The changes of root distribution ratios

at 0 - 10cm soil layer by subsoil air
phase

Table 1.Regression coefficients between soil physical properties and root distribution

ratio at different soil depth.

Depth Hardness Bulk density Air phase
(cm) (mm) (g/cm?) (%)
0-10 0.75% —0.09 —0.68
10—-20 —0.66 —0.88** 0.76*
20-30 —0.66 —0.88** 0.68
30-50 —0.20 —0.26 0.76*
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