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Chelator —enhanced Phytoremediation of Pb from Contaminated Arable Soil in Arid Region by Populus
bolleana Lauche
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Abstract: To investigate the effects of ethylenediamine tetraacetic acid (EDTA ), ethylene glycol —bis ( 2—aminoethylether )-N, N, N',
N’ —tetraacetic acid(EGTA ) and citric acid(CA ) on lead(Ph) uptake and accumulation in parts of poplar( Populus bolleana Lauche ), a pot
experiment was designed and performed. Results showed that the addition of EDTA, EGTA and CA significantly increased water—extractable
Pb concentration in the soil as EDTASEGTA>CA, but didn't reduce the aboveground biomass, as compared to the control. The concentration
of Pb in the root significantly increased in response to the addition of EDTA, EGTA, and CA, with the increase ranged from 59%~87% and
the highest increase occurred under the treatment of 9 mmol kg™ EDTA. The concentration of Pb in the stem didn’t change significantly in re—
sponse to the addition of EDTA, EGTA, and CA compared with the control. The concentration of Pb in leaves, however, significantly in—
creased in response to the addition of 3 mmol kg™ and 9 mmol -kg™ EDTA with an increase of 125% and 332%, respectively. Additionally,
Pb accumulated predominately in the root, the proportion of the amount of Pb in the root to the total amount of Pb in poplar increased from
88% of the control to 94%~98% after the addition of EDTA, EGTA, and CA. In general, EDTA is more efficient than EGTA and CA in stimu—
lating the uptake and accumulation of Pb in parts of P. bolleana.
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Table 1 Physical and chemical properties of test soils

, . 3R T0/%
pH Wl ke Al kg APUi/g ke EC/mS-em™  fkARES/g kg™ Pb/mg-kg™
1~0.05 mm  0.05~0.002 mm <0.002 mm
7.48 1.46 1.04 15.31 2.3 69.68 691.90 44.48 46.07 9.46
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Figure 1 Time evolution of water—extractable concentrations of Pb in

the soil after the addition of different doses of EDTA,EGTA and CA
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Figure 2 Changes of aboveground biomass( expressed as dry
weight ) after the addition of different doses of EDTA,

EGTA and CA
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Figure 3 Changes of the concentration of Pb in parts of poplar after the addition of different doses of EDTA ,EGTA and CA
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Table 2 The amount of Pb in parts of poplar under different

treatments(mean = SD,n=3)

Pb FLZE & /g pot™

e i W+ I

CK 1 301.75+£202.32d 93.42+18.09ab 81.97+1.85¢
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EDTA 9 10 726.61+1565.52a 88.50+4.49b 354.21£37.03a
EGTA 3 11 554.38+1512.15a 103.89+22.35ab 88.00£3.24¢
EGTA 9 9 569.47+897.43a 158.25+20.92a 69.31+9.28¢

CA3 6 974.40+22.19b 146.45+38.97a 100.46+5.92¢

CA9 6 687.28+32.38b 128.41+32.36ab  92.99+20.23c¢
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