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Abstract

Background and Objectives: Heavy metals are one of the most serious environmental problems that
are spreading around the world. The present study was conducted to investigate the treatment of heavy
metal contaminated soils by sunflower (Helianthus Annuus L.) under two natural remedies including
municipal waste compost and biochar (each at three levels of 0, 1% and 2% by weight) done.

Method: Design experiment was done in a completely randomized design with 5 replications. After
planting period, aerial and underground parts of plant have collected and some soil important
characteristics and plant morphological properties and metals have measured. ICP-OES is used for
heavy metals measurement. Statistical analysis of measured data for the analysis of variance in SPSS
software and comparison of data from the test at least significant difference (LSD).

Findings: The results showed that there was a significant difference between the application of
treatments used in this study in the concentrations of cadmium, lead, zinc, chromium and nickel of
shoots and roots of sunflower and the amount of total cadmium and soil exchange. Urban waste and
biochar compost treatments increase the uptake of heavy metals cadmium, lead, zinc and chromium
into the soil by sunflower.

Discussion and Conclusion: According to the results of the present study, it can be generally stated
that the sunflower species based on the values of TF, BCF and BAC indices can be used as a plant
suitable for phytoremediation of contaminated soils in the region through the plant process. Introduce
stabilization. According to the results of this study, sunflower can be used as an adsorbent of
pollutants and is recommended in soils contaminated with heavy metals.

Keywords: Phytoremediation, Urban Waste Compost, Boichar, Helianthus Annuus L.
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Table 1. ANOVA of the effect of treatments on the concentration of Cd in soil, shoot and root oragans
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Table 2. ANOVA of the effect of treatments on the concentration of Pb in soil, shoot and root oragans
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Table 3. ANOVA of the effect of treatments on the concentration of Zn in soil, shoot and root oragans
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Table 4. ANOVA of the effect of treatments on the concentration of Cr in soil, shoot and root oragans
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Table 5. ANOVA of the effect of treatments on the concentration of Ni in soil, shoot and root oragans
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Table 6. Indexes of TF, BCF and BCF of Cd under different treatments
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Table 7. Indexes of TF, BCF and BCF of Pb under different treatments
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Table 8. Indexes of TF, BCF and BCF of Zn under different treatments
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Table 9. Indexes of TF, BCF and BCF of Cr under different treatments
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Table 10. Indexes of TF, BCF and BCF of Ni under different treatments
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Table 11. Mean Square of effects of treatments on root dry weight, root wet weight and dry dry weight H.
annuus species
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Table 12. Mean Square of effects of treatments on Shoot dry weight and Shoot wet weight H. annuus species
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Table 13. Mean Square of effects of treatments on stem length and Root length H. annuus species
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