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Abstract 

Mostafa Helmy El-sayed. Balance of some trace elements in 

soil and plant under polluted conditions. Unpublished Ph. D., University 

of Ain Shams, Faculty of Agriculture, Department of Soil Science, 1998. 

Three pot experiments were carried out under controlled 

conditions. The first one was achieved using sagd culture technique to 

investigate the phytotoxicity of Cd and Ni for both bean and barley 

plants. While the other two ones were performed under polluted 

conditions to assess and evaluate heavy metal accumulations (i.e., Cd 

and Ni) in soil and plant along with their distribution in different chemical 

fractions in the soil. Also, the bioavailability of the concerned elements 

for bean and barley plants as well as their balance with some nutrients 

in the plant tissue were taken into consideration. 

Obtained results, of the first experiment, showed a reduction 

effect for elevating Cd or Ni concentration in the nutrient solution on the 

dry weight of both shoots and roots of bean and barley plants. When 

the reduction in the dry weight of both shoots and roots of bean and 

barley was about 20% of the control, as example, the concentration of 

Cd in the plant tissues was about 9 and 200 ppm for bean and about 3 

and 13 ppm for barley, respectively. On the other hand, Ni 

concentration in the two plant parts versus 20% reduction in the dry 

weight was about 40 and 150 ppm for bean, and about 60 and 240 

ppm for barley, respectively. 

Results of the second experiment declared that reuse of 

wastewater in irrigation for different periods relatively increased the 

accumulation of Zn in soil followed by Pb, Cu, Ni and Cd, in turn. Most 

of Zn, Cu, Ni and Cd accumulations in the soil were associated with the 



available, organic and carbonate fractions. Whereas, Pb available and 

organic fractions took an opposite trend. 

Cadmium and Ni accumulations in bean and barley shoots 

generally decreased as the irrigation period with wastewater increased 

up to 76 yrs, despite the opposite trend was encountered at any period 

of irrigation when the Cd2
+ or Ni2+ applied was increased. In addition, 

Cd or Ni accumulation in the plant tissue mostly correlated with their 

concentration in the different chemical fractions in the soil than the 

physical and chemical characteristics of the soil. 

Elevating Zn or Cu concentration in the plant tissue, to a great 

extent, had a synergistic effect on the accumulation of Cd in the plant 

tissue, opposite to that found for Ni. 

Finally, the obtained results of the third experiment, declared 

that elevating phosphorus concentration in the soil generally decreased 

the accumulation of Cd in barley shoots, whereas no clear effect was 

mostly found in bean. On the other hand, increasing the phosphorus 

applied to the soil had, to a great extent, no effect on the accumulation 

of Ni in both bean and barley shoots. 

Key words: 

Cadmium - Nickel - Zinc - Copper - Phosphorus - Pollution - Soil -

Wastewater - Faba bean - Barley - Bioavailability - Phytotoxicity -

Interaction. 
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