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Pb, Zn Accumulation and Nutrient Uptake of 15 Plant Species Grown in

Abandoned Mine Tailings
SHI Xiang, CHEN Yi-tai, WANG Shu-feng, LI Jiang-chuan
(The Research Institute of Subtropical Forestry, Chinese Academy of Foresiry, Fuyang 311400, China)

Abstract: Vegetation restoration field test was carried out in the abandoned lead-zinc tailings for 3 years. The study showed that
accumulation of lead (Pb), zinc (Zn) and nutrient uptake differed with plant species and organs, heavy metals,and planting time. Pb
was mainly accumulated in tree roots, and its content distribution in tree organs was generally in the order of roots > leaves > stems. But
Zn concentrations in leaves of several tree species were higher than those in roots and stems. Within the tested 15 species, Cercis
Canadensis had the highest concentrations of Pb and Zn in roots (1803 and 2 120 mg-kg ™", respectively). Rhus chinensis had the
highest Pb concentration in stems and leaves (280 and 546 mg-kg ™', respectively) and Zn concentration (1507 mg-kg™") in leaves.
Zn concentration in stems and leaves of Salix matsudana (729 and 1153 mg-kg ™", respectively) were the highest. Among the tested
15 species, TF values for Pb of Liqguidambar formosana ,Medicago sativa, and for Zn of Salix maisudana, Rhus chinensis, Medicago
sativa were higher than 1. BCF values for Pb were all lower than 0. 17, while that for Zn were all lower than 0. 44. The N contents in
nitrogen-fixing plants, P contents in Rhus typhina and Ailanthus altissima, and K content in Nerium indicum were significantly higher
than those in other plants. With the increase of planting time, concentrations of heavy metal in plant body increased significantly;
however the inverse trend were observed in nutritional element content. The species have higher metal accumulation capacity, such as
Rhus chinensis, Salix matsudana and those nitrogen-fixing plants have higher tolerance to metal contamination and nutrient deficiency,
such as Amorpha fruticosa, Medicago sativa, Lespedeza cuneata, and Alnus cremastogyne, they were suitable as the phytostabilizers in
abandoned mine tailings.

Key words : heavy metal accumulation; nutrient uptake; phytostabilisation; mine tailing restoration; woody species
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Table 1  Physical and chemical characteristics of Ph/Zn mine tailings

2N 4P £K Pb

i H
A P /m,g-g’1 /m,g.;-ggf1 /m,g.;-ggf1

/mg-kg~

Zn Cu Cr Ni Cd

/mg-kg ™! /mg-kg ™! /mg-kg ™! /mg-kg™' /mg-kg !

BU 7.8420.12 0.05£0.04 0.378+0.031 5.10+1.98 2054.8£922.0 1739.5+924.4 217.3+101.2 27.85 +4.81

12.55+1.20 30.5+£38.5
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Table 2 Average heavy metal concentrations in shoot and root tissues of 15 plant species (2009 )/mg-kg

-1

- UiRES E-N51 i

Pb Zn Pb Zn Pb Zn
KR 1196.0+565.0 b 1843.3+1374.1ab  97.0+7.2 be 207.0£11.5 de 136.0 £7.0 be 610.6 £45.1 cde
Rt 245.3+73.3 d 522.0+345.3 ¢ 50.3 5.8 ¢ 278.3 +66. 4 cde 159.3 +28.6 be 932.0 +164.3 be
M0 221.0£39.8d  501.355.8 ¢ 66.6+11.8 ¢ 729.0+99.8 a 62.0£6.2 c 1153.0 £208.6 ab
FEAR 876.3 £197.0 be 1 134.6 £409.8 be 93.0£19.8 be 310. 6 £49.3 cde 83.028.0 ¢ 530.3 £66.7 cde
THRF 326.6 £25.7 ¢d  627.6 £43.3 ¢ 42.0+9.5¢ 137.0 £36.4 e 118.6 £9.8 be 581.3 £59.4 cde
WE 218.3+8.0 d 399.0+14.1 ¢ 273.3+95.7 a 428.3 £102.4 bed  221.3£10.9 b 477.3 £22.1 de
@i} 285.0£150.8 cd  613.3 £394.7 ¢ 220.3 £43.8 ab 306.3 £38.6 cde 65.6+8.9 ¢ 375.6 £41.5 e
KB 342.0£12.2 cd  610.6+31.7 ¢ 78.0£6.0 ¢ 483.0 %35.0 be 101.6 =14.6 be 834.0 £253.0 bed
fNEE L 1803.3+985.9a 2120.0+1110.7 a 77.3%19.7 ¢ 158.6 +35.5 164.0 £83.7 he 570.6 =135.1 cde
Je Ak 500.3 £46.8 cd  695.3 £251.4 ¢ 169.0 +71.4 abec  395.0 £107.6 bed  103.6 £27.6 he 397.3 £96.8 e
ERIRA 352.0£132.6 cd  559.6 +£330.5 ¢ 280.0 £86.3 a 550.3 +187.1ab  545.6+99.6 a 1506.6 £261.8 a
U 190.3 +107.6 d  360.0 £168.3 ¢ 97.0 +28.0 he 222.0 +57.1 de 65.6+14.7 ¢ 531.6 +164.9 cde
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Pb Zn Pb Zn
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EIETE  246.3+99.8d 443.6 +170.0 ¢ 278.0+116.1b  654.6 +243.5 a
% 273.3 £38.5 cd 367.0+54.0 ¢ 26.3+7.5¢ 230.0+11.5 b
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Fig. 1 Translocation factor (TF) and bioconcentration factor (BCF) of Pb and Zn in 15 plant species
R3 15 MEMBAPEFITERNTERE (2009 4F) /mg-g !
Table 3 Average nutrient concentrations in shoot and root tissues of 15 plant species (2009)/mg-g ="
it n . .
i L o # A Lo 1R g3 Lol
JHHR 3.83+0.75fgh  4.63+0.96cd 12.30£1.60 cde  0.240.03 ¢ 0.35+0.03 f 0.61+0.04 ¢ 2.04+0.841 1.54+0.20 f 3.73 £0.64 ef
Bt 6.10+1.00 ef 7.06+0.38 bed 16.26£2.85abe  1.43:0.19a 0.95+0.07 b 1.92£0.11 a 11.50£1.77b 6.56 £0.18 b 2.09+0.14 f
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YN 6.83+1.26 de 6.20+0.98 hed 21.00£2.93 a 0.37 £0.01 de 0.32£0.02 f 0.77 £0.08 de 3.29+0.56 hi 2.08+0.03ef  5.6120.68 de
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