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To explore the functions of phloem-transported cadmium (Cd) in the accumulation of 
Cd in sink organs in rice plants (Oryza sativa L.), two investigations were conducted.  

Firstly, the speciation of Cd in the phloem saps from young rice (Oryza sativa L.) 
plants grown with and without addition of Cd was investigated from the elution times of 
size-exclusion chromatography (SEC). Most Cd in the phloem saps was bound form and 
~13-kDa complexes were the major ones. Digestion of phloem sap by protease reduced the 
bound-form of Cd from 92% to 19%, and the remained Cd may bind to phytochelatins. In vitvo 
treatment of non-Cd contained phloem saps with Cd2+ showed the Cd elution pattern almost 
same as the Cd-contained phloem saps. This suggests that the major Cd-binding substances 
were proteins or peptides, which were present without Cd amendment. In addition, Cd and 
other elements (Fe, Zn, Cu, Mn, Ni, and Co) in the phloem sap were analyzed by SEC on-line 
coupled to an inductively coupled plasma mass spectrometry (ICPMS). The largest elution peak 
of Cd was not coincident with any of those of the other elements which were probably 
combined with nicotianamine, deoxymugineic acid, citrate, and histidine.  

Secondly, the possible reasons why three rice varieties are different in the grain Cd 
concentrations, were assessed from their Cd concentrations in xylem and phloem saps in 
1-month growth stages. In a high-Cd grain variety, Milyang 23, the Cd concentrations in both 
xylem and phloem saps were high, while in a low-Cd grain variety, LAC 23, the Cd 
concentrations in both phloem and xylem saps were low. In a medium-Cd grain variety, 
Koshihikari, the phloem Cd concentrations were at the similar level with those in Milyang 23, 
whereas the xylem Cd concentrations were similar to those in LAC 23. These results indicate 
that the phloem Cd concentrations may be a key for the grain Cd concentrations.  


