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Available Cd¢ Available Cu?  Clay® Sand ¢ oc® pH 2 EC?
mg kg* % dS m?
0.5 1.0 26.4 46.6 0.87 7.3 1.6

a: Jones (2001)

b: Walkley and Black (1934)
c: Gee and Bauder (1986)

d: Lindsay and Norvell, 1978

1Bioaccumulation Factor
2. Translocation Factor
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Figure 3- The effect of different levels (0.5 and 1%) of HA and FA on root fresh and dry weight of Castor

bean (For each parameter, columns with the same letters are not significantly different at p<0.05 according to
LSD test (P<0.05))
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Figure 3- The effect of different levels (0.5 and 1%) of HA and FA on available Cu and Cd (For each parameter,
columns with the same letters are not significantly different at p<0.05 according to LSD test (P<0.05))
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Figure 4- The effect of different levels (0.5 and 1%) of HA and FA on shoot and root Cu content of Castor

Cd (For each parameter, columns with the same letters are not significantly different at p<0.05 according to LSD
test (P<0.05)
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Figure 6- The effect of different levels (0.5 and 1%) of HA and FA on bioaccumulation factor (BF) and

translocation factor (TF) of Cu Cd (For each parameter, columns with the same letters are not significantly
different at p<0.05 according to LSD test (P<0.05)
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Figure 7- The effect of different levels (0.5 and 1%) of HA and FA on bioaccumulation factor (BF) and

translocation factor (TF) of Cd (For each parameter, columns with the same letters are not significantly different
at p<0.05 according to LSD test (P<0.05)
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Abstract

It is essential to use of an inexpensive and eco-friendly method to reduce the environmental hazards of
heavy metals. In this study, the effect of humic acid (HA) and fulvic acids (FA) on the availability of
copper and cadmium and their uptake by ornamental castor oil was investigated in the greenhouse of
Shahid Bahonar University of Kerman. Treatments including two levels of HA and FA (0.5 and 1 %)
were added to a Cu-Cd polluted soil with five replications. A treatment received no organic acid as a
control. After 90 days, some plant growth characteristics, available Cu and Cd and shoot, and root Cu,
Cd concentration were measured. The results showed that application of 0.5% of humic acid to soil
increased the growth characteristics of ornamental castor. In contrast, the addition of humic acid at the
rate of 1% and fulvic acid at the rate of 0.5 and 1% significantly reduced plant growth characteristics.
Soil application of 0.5 and 1% of humic acid increased available Cu by 19 and 37% and available Cd
by 30 and 44%, respectively. Available Cu and Cd in soils treated with 0.5 and 1% of fulvic acid were
35 and 39%, and 42 and 54% higher than the control. Shoot and root Cu and Cd concentration were
significantly increased in plants treated with 0.5 and 1% of humic and fulvic acids. Bioaccumulation
and translocation factors were less than 1 in all treatments and increased in soil treated with 1 % of HA
and FA. Based on these results, ornamental castor been could not be considered as a hyperaccumulator
plants. However, humic and fulvic acids can increase the phytoremediation ability of ornamental castor
for Cu and Cd removal.
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