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Translocation Behavior of Heavy Metals in Soil-Plant System

——A Case Study from Qingchengzi Lead—Zinc Mine in Liaoning Province
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(1.Hydrobiology Institute, Jinan University, Guangzhou 510632, China; 2. Applied Ecological Institute, The Key Lab of Terres—
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Abstract: Using a field—survey method, we collected and analyzed contents of heavy metals Cd, Pb, Cu and Zn in soil samples
around the Qingchengzi Pb—-Zn Mining Area of Liaoning Province. The metal accumulations in various parts including roots,
stems, leaves, stem cores and seeds of major crop maize (Zea mays L.) were evaluated. The results showed that concentrations of
both the selected metals in soils around Qingchengzi and those in plant parts were in good correlations. The concentrations of
heavy metals in the soil samples were in an order: Zn>Pb>Cu>Cd, while the pollution indexes of the soil metals in the area were
in sequence as Cd>Pb>Zn>Cu. Cd concentrations were over the Soil Environmental Quality Standards Class 11, leading serious
contamination among the metals tested. Metals in the crop were Cd>Zn>Ph>Cu. Among the various crop parts, the highest con—
centration was found in roots and the lowest in seeds. The concentrations of Cd and Pb in seed exceeded the Food Safety Standard
by 1.5 and 2.0 times, but neither Zn nor Cu was over the standards. This study indicated that bioaccumulation of metals occurs in
plants but the extent of accumulation is dependent on the different parts of the plant.
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Table 1 The contents of soil heavy metals in the mining area (mg-kg™)

i LR PN /MA W 2= THIME bRz 25 528 %
G Cd 12.88 1.14 11.74 4.87 2.35 48.25
Pb 397.65 260.73 136.92 345.72 33.57 9.74
Cu 76.84 41.69 35.15 53.63 6.91 12.89
Zn 805.50 183.72 621.78 426.37 99.22 23.27
i) b Cd 9.76 1.35 8.41 5.13 1.39 27.41
Pb 451.79 207.41 244.38 318.93 57.28 17.96
Cu 63.84 44.69 19.15 56.21 5.22 9.29
Zn 667.47 143.57 523.90 395.51 70.63 17.86
S Cd 10.31 0.93 9.38 4.71 1.37 29.18
Pb 409.14 189.35 219.79 327.78 52.14 15.91
Cu 68.12 39.13 28.99 49.27 5.55 11.27
Zn 692.51 167.89 524.62 407.63 86.70 21.27
(= Cd 8.95 1.52 7.43 4.18 0.79 18.93
Pb 439.42 231.87 207.55 296.87 59.85 20.16
Cu 70.35 47.53 22.82 55.23 4.90 8.87
Zn 763.24 171.89 591.35 441.26 87.96 19.93
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Table 2 The standards of soil environmental quality (mg-kg™)

EERREIE Cd Pb Cu Zn
—% <0.20 <35 <35 <100
% <0.30 <250 <50 <150
=t <1.00 <500 <400 <500
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Table 3 Indexes of the soil heavy metals in the mining area

Cd Pb Cu Zn

il 43.48 16.01 2.46 6.58
fi) 45.80 14.76 2.58 6.10
=V 42.05 15.18 226 6.29
3EW 37.32 13.74 2.53 6.80

22 EXRMNH XITRTERES BRI

TEIEANEY RS, EEBITRITEE )
HE eyl i FaE L ZVE A2 TR
FHXSVRE | L1 0C 2R D KRR IR R A28 B 2 ), VR
PR E 4 A B R 4 4 T RO B R e
BRI AT, B TR A 1 ik T R W b 15
FIEE SR E S R ARG E b T
PR F EAT LA E YRS R  T R FLRE E
AE , WA T AR DX 2 P Y S AR B
FhZz— o X0 XA AR E 48 Cd &
MERZE B R, TR Cd BB/ 5.31 mg-
ke, Hk it 1.25 mg-kg™', 25 O ARSI Cd
By &3 0.68.0.27 F10.075 mg-keg™, WA 1.
IR UL, Cd 7E R Y B A E AR | IR 32 b
A HIAIS 70.8 fif . AN Cd HEEBINE
a4 R Cd BREEARAER 1.5 5,

Pb 7E ARl B B S e S R LA 2,
55 Cd W E 25 50 — B i, RIAE K44 4%
B Pb B 1Y R A AR S > ZES Rl kS, B
TR BB 4 51 R 318.42.226.73.22.95 .6.87.,0.83 mg «
kgt [FIRE AR rf o e d e, TADARF S iR, HAR 58
52 Ph i HUE A 383.63 1%, FKKFSLT Ph A&t
S TP T4 Ph FREFRIER 2 5L L,

CdFiE/mg kg™

E It LT hE
e
B 1 EXARERE CIEE

Figure 1 Cd contents in different organs in maize
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Figure 2 Pb contents in different organs in maize
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Figure 3 Cu contents in different organs in maize
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Figure 4 Zn contents in different organs in maize
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