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[Introduction] 
Phytoextraction using hyper-accumulator wild plants has been proposed as a promising, 

environmentally-friendly, low-cost technology for decontaminating toxic metals from soil. 
However, it may be difficult to use hyper-accumulator wild plants for practical phytoextraction of 
Cd-contaminated paddy fields, because of their several drawbacks. Notably, the mechanical 
cultivation of Cd-accumulating plant is needed to decontaminate toxic metals from extensive Cd-
contaminated paddy fields by phytoextraction. Recently, rice varieties that accumulate Cd highly in 
their shoots have been identified, and it has been recognized that the soil Cd content of the plow 
layer in Cd-contaminated paddy fields decreased over 30% after 3 years of phytoextraction by high-
Cd-accumulating rice with early drainage of irrigation water. In Japan, some crops, such as soybean, 
taro etc., have been cultivated on upland fields converted from paddy fields. The Cd concentrations 
of these crops may exceed Codex standard and/or the tentative maximum level proposed by Japan. 
Therefore, it is necessary to establish practical phytoextraction for Cd-contaminated upland fields. 
   In this presentation, we demonstrate the effect of different types of water management [non-
irrigation from planting to harvest (NI) or non-irrigation to harvest after irrigation only for 1 month 
from planting (water saving irrigation: WSI)] on phytoextraction by high-Cd-accumulating rice 
varieties in order to examine potential for phytoextreaction on Cd-contaminated upland fields 
converted from paddy fields. Two high-Cd-accumulating rice varieties (Chokoukoku and IR8) were 
planted with NI and WSI in Gray Lowland soil, in which the plow layer contained 0.72 mg Cd kg-1 
extracted with 0.1 mol L-1 HCl (1:5 w/v). For control, Koshihikari, popular food rice variety in 
Japan, was planted with WSI.  

 
[Results] 

Cd concentration in the shoot of Chokoukoku was higher than that of IR8 under continuous non-
irigated conditions (NI). The amount of Cd accumulated in the shoot by 3 rice varieties with 
different water management was as follows: Koshihikari(WSI) < IR8(NI) < IR8(WSI) < 
Chokoukoku (WSI) < Chokoukoku (NI). Chokoukoku (NI) absorbed 204g of Cd ha-1 in thier shoots. 
Soil Cd content extracted with 0.1 mol L-1 HCl and of total Cd were significantly decreased in the 
plow layer after cultivation with Chokoukoku (NI, WSI) and IR8(WSI) . Total soil Cd content in 
the Chokoukoku (NI) plot was decreased from 0.78 mg Cd kg-1 to 0.63 mg Cd kg-1. The decreases 
of soil Cd content after cultivation with Koshihikari and in the non-planting plot were not 
statistically significant.  
 
[Conclusion] 

Based on these findings, we conclude that phytoextraction by high-Cd-accumulating rice is 
promising practical method to decontaminate Cd from low-level-Cd upland fields converted from 
paddy fields. 


