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Identification of Multi-element Accumulation Mechanisms in Legume
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Abstract

In the comparison of two cultivars of Lotus japonicus, MG-20 and B-129, it was shown that B-129 had a low activity of
iron transport from root to shoot. To clarify the difference of iron transfer mechanism, atmospheric Micro-PIXE analysis
was carried out using their root tissues. The iron accumulation was well observed at the root surface and around the
vascular bundle tissue in B-129. The vascular specific localization patterns suggested the iron transport was suppressed at
the steps of xylem loading of iron. To confirm the involvement of this deficit of Fe homeostasis in the multi-element
accumulation observed in B-129, Zn behavior was investigated using PETIS system. The plants treated with low Fe
concentration showed high Zn uptake and high Fe concentration induced the suppression of Zn uptake in B-129. These

results suggest Fe condition in the plant body regulates Zn uptake in Lotus japonicus, B-129.
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Figure 1. Real-time Zn localization images obtained by
PETIS. Six sets of plant and treatment solution are
observed in each frame and the samples are MG-20s
(Control, 1/10 Fe, 10 X Fe) to B-129s (Control, 1/10 Fe, 10
X Fe) from left to right.
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Abstract

Genus Vigna is a reservoir of diversity and have several species adapted to coastal environment. These salt-tolerant
species have independently evolved salt tolerance. To elucidate the mechanisms of their salt tolerance, we visualized
sodium localization in the plant body and identified each species has its own mechanism. Together with genomic and
genetic studies we have done, the results will facilitate identification of salt tolerance genes.
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Figure 1. Na" localization in the salt tolerant species of the

genus Vigna. From left: V. nakashimae, V. riukiuensis, V.
trilobata, V. luteola, and V. marina.
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Figure 2. Real-time imaging by PETIS on Na* extrusion from
the root of V. marina.
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Figure 3. Gamma-counts/sec in hydroponic culture media and
the root of V. marina during the PETIS real-time imaging.
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Elucidation of Cesium Transport Behavior in Soybean Root System
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Abstract

The distribution of stable cesium in soybean roots and root nodules was analyzed by PIXE analysis to clarify the
cesium uptake behavior by soybean root system. Stable cesium was significantly distributed in soybean root nodules.
The cesium concentration in root nodules was about twice that of roots, and it is necessary to clarify the role of root

nodules in cesium uptake by soybean.
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b) Soybean root nodule

Figure.l Stable potassium and cesium dlstnbutlon for soybean
root and root nodule
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Figure.2 Stable cesium accumulation in soybean root and
root nodule



