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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 suggested that B-129 had a low
activity of iron translocation from root to shoot. To clarify the difference of iron transport mechanism, atmospheric
Micro-PIXE analysis was carried out using their root tissues. The iron accumulation was well observed around the
vascular bundle tissue in B-129 root. The vascular specific localization patterns suggested the iron transport was
suppressed at the step of xylem loading of iron. To confirm the effect of this deficit of Fe homeostasis on the
multi-element accumulation observed in B-129, Zn behavior was investigated using PETIS system. The plants treated
with high or low Fe concentrations for 3 weeks were subjected to PETIS measurements. In our previous experiments
using four-days-treated samples, low Fe sample showed high Zn uptake and high Fe treatment induced the suppression
of Zn uptake in B-129. However, high Fe concentration treatment for 3 weeks showed active Zn translocation from root
to shoot in B-129. These results suggest Fe condition in the plant body regulates Zn uptake and translocation activities in
Lotus japonicus, especially in B-129. For identifying responsible mechanisms in these different Zn behaviors, gene

expression analysis involved in Zn uptake and translocation are under investigation.
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Figure 1. Real-time ®Zn localization images obtained by
PETIS. Six plants and solution containers are observed in
each frame and the samples are MG-20s (Control, 1/10
Fe, 10 XFe) to B-129s (Control, 1/10 Fe, 10 XFe) from
left to right. Each plant was treated with indicated
solution for 3 weeks before the PETIS measurement.
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Abstract

The element distribution of mature tea leaves was measured using the micro-PIXE / PIGE method. Elements of Al, Si,
P, S, Cl, K, Ca, Mn and F were identified with the measurement. In the epidermal cells, Al and Si showed the same

distribution, whereas F had a different distribution.
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Figure 1. Photograph of tea leaf sample mounted on
sample holder.
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Figure 2. Photograph  of
measurement system.
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Figure 3. X-ray energy spectrum obtained with Si(Li)

detector. Solid and dotted arrows show Ko and Kp X-
ray energy.
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Figure 4. y-ray energy spectrum obtained with Nal
detector. Events in the yellow region (4.6 MeV ~ 7.4
MeV) were used for obtaining F distribution.
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Figure 5 Two-dimensional elemental distribution of Al (left), Si (middle), and F (right) near epidermal region.
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Figure 6. Line distributions of Al (black), Si (red), and
F (blue) near epidermal region.
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Elucidation of Cesium Transport Behavior in Soybean Root System
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Abstract

The localization of radioactive cesium in soybean roots and root nodules was investigated by positron-emitting tracer
imaging system (PETIS) analysis to clarify the cesium uptake behavior in soybean root system. Radioactive cesium was
significantly localized in soybean root nodules. And then it was suggested that cesium translocation occurs between root
and nodule. micro particle induced X-ray emission (microPIXE) analysis showed a difference in stable cesium and
potassium distribution in soybean root and nodule, and it is necessary to clarify the role of root nodules in cesium uptake

by soybean.

Keyword: soybean, root nodule, cesium
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Figure 1. Real-time imaging by PETIS on '?’Cs uptake in
soybean roots and root nodules (Chase experiment).
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