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It is important to understand the physiological process of Cd uptake in crops in order to 
develop a cultivation system that can be used to reduce Cd concentrations in crops. In the 
Solanum and Glycine max species that show lower Cd absorption, the transport of Cd is mostly 
restricted at the root. Cd enters the root through the epidermis, traverses the cell layers in the 
cortex and endodermis, and reaches the xylem vessels in the central cylinder. In this study, we 
attempted to identify the location where Cd transport to the xylem is restricted during its 
transport from the epidermis to the central cylinder. For this purpose, we compared the 
microscale distribution patterns of Cd in the root tissues among Solanum and Glycine species 
having different abilities to transport Cd from the root to the shoot.  

Two cultivars from Solanum genus with different Cd transport abilities, namely, S. melongena 
cv. Senryo_2 (higher root-to-shoot translocation) and S. torvum cv. Torubamubiga (lower 
root-to-shoot translocation); and 2 Glycine max cultivars with different Cd transport abilities, 
namely, G. max cv. Suzuyutaka (higher root-to shoot translocation) and G. max cv. Enrei (lower 
root-to-shoot translocation) were hydroponically cultivated and treated with CdCl2 (17 mmol 
L–1) for 24 h. The distribution of Cd in the transverse sections of the roots was mapped using a 
synchrotron micro X-ray fluorescence at BL37XU, SPring-8, Japan Synchrotron Radiation 
Research Institute.  
 In the roots of cultivars with higher Cd translocation ability (S. melongena and G. max cv. 
Suzuyutaka), most of the Cd was located in the central cylinder. In contrast, in the roots of 
cultivars with lower Cd translocation ability, a remarkable Cd localization was observed in the 
endodermis of S. torvum and in the epidermis and exodermis of G. max cv. Enrei. The 
accumulation of Cd around the endodermis indicated that the root of S. torvum has a lower 
symplastic uptake and/or xylem loading ability; thereby restricting the Cd transport to the shoot. 
The lower symplastic uptake and/or ability of Cd to bind to the epidermal cell wall may 
restrict Cd transport to the shoot in G. max. cv. Enrei.  


