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Comparative Study of Root Distribution in Four Field Grown Cereals : Tomomi NAKAMOTO, Seiichi
SAKAMOTO, Kazuo SHIMODA and Akio MATSUZAKI (Experimental Farm, Faculty of Agriculture, the University of
Tokyo, Midori-cho 1-1-1, Tanashi, Tokyo 188, Japan)

Abstract : The root systems of four field grown cereals were observed at heading. Foxtail millet (Setaria italica
Beauv.) and common millet (Panicum miliaceun L.) are small-sized, while pearl millet ( Pennisetum typhoideum Rich.)
and corn (Lea mays L.) are large-sized. We compared foxtail millet with common millet, and pear! millet with corn.
Root length in every 0.17mm diameter class was determined by means of a personal computer assisted measuring
system. Root length density (m root length/m? soil volume) in deep soil layer was higher and the difference of
root length density between under row and under inter-row was smaller in common millet than in foxtail millet,
and in corn than in pearl millet. Thus common millet and corn are considered to have relatively uniform and
desirable root distribution pattern in the soil. While root length per m? soil surface varied from 5.5 to 11.1 km/
m? in four cereals, root length per stem was similar among foxtail millet, common millet and pearl millet (90—
111m), except in corn which had no tillers. This suggests close relationship between root length and number of
stems in the field. Common millet and corn had more thick roots (>>0.17mm in diameter) than foxtail millet and
pear] millet.

Key words: Panicum miliaceum L., Pennisetum typhoideum Rich., Root distribution, Root length density, Root
system, Selaria italica Beav., {ea mays L.
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Fig. 1. Root length density on the profile.

Solid triagles show rows, open triangles show interrows.
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Fig. 2. Vertical distribution of roots.
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Table 1. Comparison of morphological characteristics among four cereals.

Setaria italica

Panicum wmiliaceum  Pennisetum typhoideum Zea mays

Total root length 88
(X 10*m/m? soil surface) :
Number of stems 97

(/m? soil surface)
Leaf area index 4.5
Root length per stem (m) 91
Total root length/LAI 1.9
(X10°m) -

11.1 5.5 8.9
100 61 7.1
6.8 7.0 6.4
111 90 1253
1.6 0.8 1.4

Table 2. Distribution of percent root length of the four cereals in the root diameter classes.

Diameter (mm) Setaria italica

Panicum miliaceum  Pennisetum typhoideum Zea mays

<0.17 72.6 56.9 60.9 32.0
0.17~0.34 22.6 35.3 24.4 44.1
0.34~0.68 4.3 6.1 9.0 19.1
0.68~1.02 0.4 1.4 2.7 2.3
1.02~2.04 0.1 0.2 2.9 1.9
2.04~3.06 - - 0.1 0.4

>3.06 - - - 0.1
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