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Role of arbuscular mycorrhizal fungi in metal uptake and tolerance of
the host plant: Dynamics of cadmium at plant — fungi interface I1
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Cadmium distribution in arbuscular mycorrhizal roots were investigated with X-ray fluorescence analysis using
micro-beam from BL37XU, SPring-8. When both plant root and fungal hyphae were exposed to cadmium, the
metal was detected both in plant and fungal cell. On the other hand, the metal absorbed by the hyphae were
mainly distributed in the fungal structure in the mycorrhizal root when only extraradical hyphae were exposed
to cadmium. The micro-XAFS analysis implied difference in chemical status of cadmium in intraradical fungal
structure and that in extraradical hyphae. These observations indicated the importance of arbuscular
mycorrhizal fungi in cadmium uptake and tolerance of the host plant.
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Fig. 1. Zn (upper) and Cd (lower) mapping in section
of mycorrhizal root (Lotus japonicus colonized by
Glomus intraradices). Some fungal structures marked
are: a, arbuscule; v, vesicle; h, hyphae. Some plant
cells without fungal structure inside are marked as p
in the upper panel. Zn was accumulated in cell wall of
both plant and fungal cell, thus providing structural
information, and Cd was distributed in the fungal
structures only. Spectrum analysis of some specific
points confirmed that plant cell without fungal
structures and plant cell wall apart from fungal
structures were free from Cd (data not shown)
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Fig.2. Micro-XAFS analysis of Cd in the fungal
structure inside or outside of mycorrhizal root.
Signal of chloride differed from that of phosphate in
shape behind the peak, i.e., decrease in absorbance
was larger in phosphate. Cd in extraradical hyphae
generated phosphate-type XAFS pattern although Cd
in intraradical hyphae showed different pattern.
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