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Phytoremediation is a technology using plants and associated soil microbes to reduce the concentrations or
toxic effects of contaminants in the environments. Itis regarded as a cost-effective, efficient, eco-friendly, and
solar-driven technology with good public acceptance. This study was conducted to find the plants
accumulating heavy metals in soils contaminated with Cd and Pb. Experimental plots (plot size: 0.81 mz) was
artificially contaminated using a contaminated soil collected from a field in vicinity of Wondong mine (WD).
Sunflower, com and castor were tested for their potential to remove heavy metals from the contaminated soils.
The results indicated that sunflower was most effective in accumulating heavy metals and thus remedying the
soils among the three crops. Dry weight and heavy metal uptake of sunflower shoot differed with growth
period. For example, the Cd content of shoots including leaf and stem were 0.31mg, 2.23 mg, and (0.96 mg per
plot at 4, 8 and 12 weeks after planting in Cd4-WD treatment; in addition, the dry weight of the shoots in
Cd8-WD treatment was reduced due to heavy metal toxicity. This experiment showed that sunflower absorbed
Cd, Pb and Zn in their shoots up to 8 weeks of planting; thereafter heavy metals uptake was diminished. This
implies that the efficiency of these plants in cleaning the contaminated soils may be high at the early stage of
plant growth.
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Heavy metal uptake(mg/0.81m2) by Sunflower at different sampling periods

Cd Pb Zn
plots weeks after planting
4 8 12 4 8 12 4 8 12
control 0.01 0.04 0.33 0.01 0.04 0.25 2.61 8.21 31.72
0.05 Cd 0.04 0.13 0.13 0.01 0.12 0.29 3.16 16.35 18.76
Cd2-WD 0.19 1.31 0.67 0.34 2.72 0.97 11.77 105.06 34.66
Cd4-WD 0.31 223 0.96 0.48 423 2.57 16.84 123.92 57.25
Cd8-WD 0.31 1.93 1.21 0.42 391 2.18 14.35 96.06 55.99
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Materials and Methods
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Tabel 2. Heavy metal content of mine soils used for the
experiment.

mine soils Cd Pb Zn
----------------- mg kg -----mmeemee
wondong
272 8,176 9,320

Table 1. Physico-chemical properties of the soil used in the experiment.

pH oM Av.P,0s Sand Silt Caly Cd Pb Zn
1 (1:5) g kg' mg kg’ % LT ——
soi
5.4 40.3 123 59 30 11 2.04 56.6 64.7
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Results and Discussion
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Tabel 3. Fresh and dry weight of plants grown under the
different heavy metals treatment (g/0.81m2).

Corn Sunflower castor

Treatments Fresh Dry Fresh  Dry  Fresh  Dry
weight weight weight weight weight weight

Control 2,094 516 942 176 1,842 378
0.05 Cd 1,486 380 692 114 2,196 400
Cd2-WD 2,194 648 559 124 2976 570
Cd4-WD 2936 872 790 132 958 194
Cd8-WD 2,080 582 918 136 1,884 366
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Table 4. Heavy metal uptake of summer plants with the treatments (unit: mg/0.81m2).

Corn Sunflower castor
Treatments
Cd Pb Zn Cd Pb Zn Cd Pb Zn
Control 0.00 0.34 10.40 0.02 0.20 6.51 0.01 0.32 10.41
0.05 Cd 0.01 0.37 6.34 0.06 0.12 5.64 0.04 0.22 9.22
Cd2-WD 0.14 2.29 17.66 0.20 2.22 18.97 0.09 1.40 21.40
Cd4-WD 0.52 6.48 67.89 0.36 245 22.56 0.12 1.97 10.74
Cd8-WD 0.59 11.36 35.37 0.54 4.52 36.79 0.16 1.56 21.88

Table 5. Fresh and dry weight in Sunflower at different sampling periods (g/0.81m2).

4 weeks 8 weeks 12 weeks
Treatments - - - - - -
Fresh weight Dry weight Fresh weight Dry weight Fresh weight Dry weight
Control 149 21 73 1552 241
0.05 Cd 176 25 157 1726 243
Cd2-WD 198 25 185 1592 285
Cd4-WD 174 22 194 1437 258
Cd8-WD 103 13 126 1485 228
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Table 6. Heavy metal uptake by Sunflower at different sampling periods (unit: mg/0.81m2).

cd Pb Zn
Treatments Weeks after planting
4 8 12 4 8 12 4 8 12
Control 0.01 0.04 033 0.01 0.04 025 2.61 821 31.72
0.05 Cd 0.04 0.13 0.13 0.01 0.12 0.29 3.16 16.35 18.76
Cd2-WD 0.19 1.31 0.67 034 272 0.97 11.77 105.06 34.66
Cd4-WD 031 223 0.96 0.48 423 257 16.84 123.92 57.25
Cd8-WD 031 1.93 121 0.42 391 2.18 14.35 96.06 55.99
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Fig. 1. Differences in heavy metal contents of the soil before
and after the harvest
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Conclusions
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