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Table 2 Total and soluble lead concentrations in the experimental treatments

Portulaca oleracea L.

Amaranthus retroflexus

Soluble pb Soluble pb
Treatment Soluble pb  Total pb Totalob Soluble pb Total pb Totalob
(ppm) (ppm) T " (ppm) (ppm) "ot
Control 0.55 28.70 1.92 0.59 25.02 2.36
150 0.58 147.43 0.39 0.63 148.81 0.42
300 0.64 273.80 0.23 0.68 281.11 0.24
600 0.93 531.38 0.18 1.06 570.56 0.19
1200 1.10 1161.11 0.09 1.23 1171.67 0.10
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Table 3 Statistical analysis of accumulated Pb in Portulaca oleracea L. shoot and root

Plant tissue Sum of Squares df Mean Square F Sig.
Shoot 346.43 4 86.61 3352.58 0.000
Between Groups

Root 53828.90 4 13457.22 58950.52 0.000

. Shoot 0.258 10 0.026

Within Groups
Root 2.283 10 0.228
Shoot 346.69 14
Total

Root 53831.18 14
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Table 4 Statistical analysis of accumulated Pb in Amaranthus retroflexus shoot and root

Plant tissue ~ Sum of Squares df Mean Square F Sig.
Shoot 29.07 4 7.27 148.02 0.000
Between Groups

Root 34717.83 4 8679.45 38992.44 0.000

. Shoot 0.491 10 0.049

Within Groups
Root 2.22 10 0.223
Shoot 29.56 14
Total

Root 34720.05 14
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Table 7 Lead translocation Factor and absorption in

the different levels of contaminated soils for
Portulaca oleracea L.

Pb absorption

(@/ha.yr) BCF TF Treatment
28.37 0.31 0.62 Control
66.80 0.69 0.54 150
77.42 0.75 0.38 300
94.63 0.82 0.25 600
119.74 1.25 0.12 1200
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Table 8 Lead translocation Factor and absorption in
the different levels of contaminated soils for
Amaranthus retroflexus

Pb absorption

BCF TF Treatment
(g/ha.yr)
11.07 0.12 0.14 Control
19.22 0.15 0.08 150
35.03 0.24 0.09 300
54.24 0.25 0.06 600
100.49 0.36 0.04 1200
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Abstract

Heavy metals are one of the most important environmental contaminants, particularly in soil and
water sources. Among heavy metals, lead is one of the most challenging toxic contaminants. Using
lead-contaminated soils requires their decontamination and improvement. The objective of this study
was to investigate the possibility of lead decontamination from soil and to estimate the optimal clean
up time using Portulaca oleracea L. and Amaranthus retroflexus. For this purpose, a completely
randomized design with five treatments of 30 (standard), 150, 300, 600 and 1200 mg/kg each with
three replicates was performed. The results indicated that for both plants a non-linear positive relation
exists between the lead concentrations in soil and that accumulated in plant roots and shoots. The
highest extracted lead which was accumulated in roots of Portulaca oleracea L. and Amaranthus
retroflexus were 173.39 and 149.76 mg/kg, and in their shoots were 20.01 and 5.82 mg/kg,
respectively. Translocation factor was obtained from 0.62 to 0.12 for Portulaca oleracea L. and from
0.14 to 0.04 for Amaranthus retroflexus. The translocation factor in both plants was obtained to be
less than one, indicating poor lead transfer from root to the shoot. Due to the ability of the above
plants to absorb large amounts of lead from the root zone, high plant yield and the ability to
accumulate lead in harvestable organs, both plants were highly effective for remediation of lead from
soil surface up to concentrations several times of the allowable lead concentration. However, due to
the clean-up time and the amount of biomass produced, the Amaranthus retroflexus had a better
ability to remediate contaminated soils.

Keywords: Lead; Phytoextraction; Soil Contamination; Translocation Factor.
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