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Observation of 2-Dimensional Root System Development and

Soil Water Distribution in a Root Box
Daizo Tsutsumr®, Ken'ichiro Kosucr* and Takahisa Mizuyama®
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Interactions between plant root systems and soil water, i.e. the soil water uptake by plant root system or the
effects of soil water distributions on plant root system development, are now under the active investigations.
However, observations of plant root systems under the ground take a lot of labors and time, and are very difficult
works. Root boxes are uscd as a tool useful for the observations of 2-dimensional root system architectures in many
experimental studies. On the other hand, TDR (time domain reflectometry) has been an established means for
measuring the soil water content without destructing the soil domain during the investigation, and is suitable for
continuous measurement of soil water distribution in the root boxes. Main aim of the experiment is to establish the
new method for the continuous observation and measurement of both 2-dimensional root system development and
soil water distribution with a high resolution, combining the root boxes and the TDR. In this experiment, using the
coil-type TDR probes made it possible to install them highly densely in the root boxes. The detailed root system
architectures that are affccted by the soil water distributions and the temporal changes in soil water distributions
that are caused by the water uptake by the root systems could be obtained continuously with a high resolution from
the experiment results, and it was verified experimentally that the system for use in this experiment works well and
also theoretically that the coil-type TDR probes are useful for the measurement of soil water distribution.
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Fig.3 Coil type TDR probe

Coaxial cable (50 Q)
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Fig4 The soil hydraulic property, a) 8 —y, b) K — y relationships.
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Fig.5 The calibration curves for coil type TDR probes.
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Fig.6 Verification of the coil type TDR probes by the theoretical
considerations.
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Fig.7 Root system architecture developed in root box No.l
(The circles indicate the points of water supplies)
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Fig.8 Root system architecture developed in root box No.2
(The circles indicate the points of water supplies)
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Fig.9 Root system architecture developed in root box No.3
(The circles indicate the points of water supplies)

K10 ##FENo. 4 THE LRROSARH(EAIE, HKMNELZRT)

Fig.10 Root system architecture developed in root box No.4
(The circles indicate the points of water supplies)
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Fig.11 The changing distribution of soil water content [em?/¢m?] in the root box No.3.
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