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A Field Experiment on Phytoextraction of Heavy Metals from Highly Contaminated Soil Using Big Biomass

Plants of Sauropus androgynus and Manihot sp.
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Abstract: Heavy metals soil contamination is an important issue both in scientific research and practice. Farmland contamination of heavy
metals has been much concerned due to potential human health risk. Hyperaccumulators are generally considered as phytoextraction plants
because of their exceptionally large concentrations of metals in biomass without phytotoxicity symptoms. However, application of hyperaccu—
mulator is limited by low biomass and environmental adaptability. In order to identify the potential of S.androgynus and cassava to remedia—
tion heavy metals contaminated land in Dabaoshan region. An experiment was set for S.androgynus and Manihot sp.(cassava)at a highly
contaminated land by heavy metals(Cd, Cu, Pb and Zn ) in this area. To determine the potential of S. androgynus and cassava to extract
heavy metals, while and the potential economic income of cassava cultivation will be helpful to assess the value of reclamation seriously
heavy metals contaminated soils. Results showed that S. androgynus and cassava could grow well and produce high biomass at the site. The
plants extracted much heavy metal from soil due to their great biomass and relative high bioconcentration of metals in plants tissues. Com—
paring with hyperaccumulator Thlaspi caerulescens, S.androgynus and cassava were lower to extract Cd, but were much higher to extract Cu
and Zn. In other hand, cassava was simultaneously an economic bioenergy plant easy to cultivate. The two plants could be used to reclaim
heavy metals contaminated land in situ.
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Table 1 Soil metal concentrations at the site(mg-kg™)

Metal HCl-extractable CaCl,—extractable Total
Cd 0.23+0.02 0.20+0.00 6.32+0.58
Cu 28.21x1.51 1.89+0.08 660.16+45.81
Pb 145.54+5.02 453+ 0.12 2 567.58+153.10
Zn 19.68+3.85 10.54+0.08 548.90+32.34
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Table 3 Bioconcentration factors for different tissues of

S. androgynus and cassava

Plant Tissues Cd Cu Pb 7Zn

S. androgynus Roots 044 0.12 0.15 322
Stems 0.75 0.005 0.059 3.31

Leaves 1.59 0.016 0.031 3.51

Petioles 2.64 0.013 0.168 7.85

Flower 1.62 0.026 0.010 1.06

Seeds 0.66 0.011 0.001 0.23

Weighted average for total plant 0.89 0.032 0.081 3.54

Cassava Starch(tubers) 0.48 0.093 0.048 1.33
(Manihot sp.) Cassava utilis 0.021 0.011 0.010 0.045
Roots 0.015 0.010 0.013 0.045

Stems 0.22 0.084 0.13 2.49

Leaves 0.15 0.015 0.009 0.94

Weighted average for total plant 0.38 0.085 0.067 1.60

[ Cassava utilis 118(1%)

Starch(tubers )
7
Z [ Root 94(1%)

" 8361(66%)

T

NLeaves
1146(11%) H Stems 3410(27% )
A Stems 5855(59% ) W Leaves 634(5%)
S.androgynus biomass Cassava biomass
B 1 REEFMAREEME (kg hm?)
Figure 1 The biomass of S. androgynus and cassava(kg-hm™)
R2 REBMABARPEEZENEERE (mg-kg)
Table 2 Heavy metals contents in tissues of S. androgynus and cassava(mg-kg™)
Plant Tissues Cd Cu Pb Zn

S. androgynus Roots 2.94+0.15 83.87+8.37 396.01+23.15 1 846.32+£206.56
Stems 4.74+0.31 3.15+0.24 147.58+14.67 1 817.42+38.86
Leaves 10.07+0.62 10.55+1.03 76.75+5.24 1925.33+£101.76

Petioles 16.68+1.16 8.90+3.01 421.17+£25.91 4309.71+£55.25

Flower 10.22+0.34 17.43+£1.38 25.13+6.38 580.18+25.60

Seeds 4.20+0.35 7.14£0.48 3.70+0.74 123.66+14.10

Cassava( Manihot sp. ) Starch(tubers ) 3.01+0.03 61.62+5.12 124.16+8.45 730.58+63.09

Cassava utilis 0.13+0.01 7.00+0.83 24.60+2.04 24.45+£2.42
Roots 0.09+0.01 6.36+0.57 32.99+2.87 24.71£1.53

Stems 1.40+0.01 55.49+4.59 327.19+23.19 1 364.50+34.46

Leaves 0.97+0.02 9.78+0.83 23.20+1.98 517.63+£76.22
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Table 4 The amount of heavy metals extracted by S. androgynus and cassava(g+hm?-a™)
Plant Tissues Cd Cu Pb Zn
S. androgynus Roots 6.33 180.67 853.05 3977.18
Stems 27.75 18.44 864.14 10 641.72
Leaves 11.55 12.10 88.00 2 207.58
Petioles 10.77 5.75 271.92 2 782.52
Flower 0.10 0.17 0.25 5.80
Seeds 0.85 1.44 0.75 25.03
Total plant 57.35 218.57 2 078.11 19 639.83
Cassava Starch(tubers ) 25.17 515.20 1 038.10 6 108.38
(Manihot sp.) Cassava utilis 0.015 0.83 291 2.89
Roots 0.008 5 0.60 3.11 2.33
Stems 4.77 189.24 1 115.85 4 653.49
Leaves 0.62 6.20 14.72 328.36
Total plant 30.58 712.07 2 174.69 11 095.45
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