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We investigated the applicability of cadmium (Cd) concentration of the soil solution as 
an index of available Cd in pot experiment cultivated with spinach. The Cd concentration 
increased rapidly, reached the maximum after 10 days from sowing, and slowly decreased. No 
difference in the tendency between the cultivated and uncultivated plots was observed. This 
suggests cultivation of spinach has practically no effect on the changes of Cd concentration in 
the soil solution. We attended one of the factors, which is the fertilization related to soil fertility 
and pH. Thus, the objection of this study is to verify the effects of nitrogen fertilizer (urea) on 
the solubility of Cd in soil.  

Incubation experiments were conducted using field-moist soil added with urea as a 
nitrogen source. Portions of the soil samples were collected from incubation bottles after 0, 3, 7, 
14, 30, 45 and 60 days from the beginning of the experiments. Soil samples equivalent to 6 g on 
the oven-dry basis were shaken for 1hr with 30 mL of water to extract soluble Cd. The 
suspension was filltered with a 2-μm menbrane filter. The Cd concentration of the solutions was 
measured by ICP-OES. The concentration of anion in solution was determined using an ion 
chromatographic analyzer. The pH and EC of the solution were determined by an electrode, 
respectively.  

The water-extractable Cd increased with time and also with increase of EC during 
incubation. The trend was accelerated by the addition of urea. Reflecting that nitrate is primary 
anion in soil solution during the incubation, positive correlation was found between EC and 
nitrate. These results suggest nitrate derived from nitrification of urea has an important role to 

promote Cd desorption from the soils. On the other hand, there was negative correlation 
between pH and the concentration of water-extractable Cd. This means decreasing of pH by the 
nitrification may enhance the Cd desorption.  

We can conclude that the concentration of Cd in water-extractable was correlated with 
pH and EC (nitrate), and, application of urea which was transformed to nitrate by nitrification 
was responsible for the increase of the water-extractable cadmium in soil. We need further 
investigation to clarify the effect of the nitrification on Cd desorption based on the changes of 
pH and EC in soil solution. 


