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Transfer of Heavy Metals in Soil and Vegetable Systems Nearby Tongling Mining Area, China
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Research Center, Suzhou University, Suzhou 234000, China; 3.School of Resource and Environment, Anhui University, Hefei 230601, China )
Abstract: Soil heavy metal pollution threatens human health mainly via food chain. We investigated the transfer characteristics of heavy
metals(Cu, Zn, Pb, Cd) from soils to the edible parts of two vegetable species grown in the vicinity of Tongling mining area, China. Plants
and corresponding surface soil samples were collected. Five extraction procedures (DTPA, EDTA, HCl, NH,NO; and NH,OAc) were used to
measure the bioavailability of soil heavy metals. Stepwise multiple linear regression analysis was used to correlate heavy metal concentra—
tions in soils and plants. It showed that soil Zn extracted by NH,NO; and NH,OAc and soil Cd by NH,NO; had good correlation with metal
concentrations in the edible parts of the vegetables. Soil Pb extracted by all five extractants had no significant correlation with plant Pb con—
centrations. Soil phosphorus showed a determinant variable in the estimation of extractable Zn and Cu. Root vegetables showed higher accu—
mulation of all metals than fruit vegetables in their edible parts. For all the metals studied, the correlation between the transfer factor (TF)
values and extractable metal concentrations in the corresponding soils could be well described by power or exponential models. Therefore,
these models may be used to estimate heavy metal accumulation in vegetables.
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Figure 1 Location of sampling sites
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Table 1 Chemical properties of soil samples

R ] kgt pH FHLFi/g kg™ 14 N/mg-kg™ 24 P/mg kg™ AL P/mg kg™ WAL K/mg-kg™
Fhtl £ (n=22) S 5.2~7.9 13.7~69.6 216.2~2 144.1 405.6~2 942.4 4.1~690.9 59.8~573.7
A 6.6 21.1 879.0 832.9 108.3 138.8
x£SD 6.6+0.9 242+11.7 897.3+365.5 986.12533.2 137.0£156.8 184.2+121.6




TR, % B K S-SR S R R IR B 923

R2 IBRECREENMRENSEERESE (ng-kg')

Table 2 Extractable and total heavy metal concentrations in soil samples(mg-kg™)

LHORR REONE . e . . Ph - o
x+SD T x+SD Y x+SD T x+SD Y

Fpel 4 (n=22) Total 107+85 13~298 226+131 68~503 98+76 25~345 1.4+1.2 0.1~4.1
DTPA 21.5+18.3 2.5~76.3 13.1£10.0 2.4~35.0 14.8+15.8 3.3~78.3 0.5+£0.5 0.06~1.5
EDTA 38.3+31.4 4.7~115.3 25.1+30.6 2.6~132.8 30.0+27.7 6.1~120.3 0.6+0.6 0.04~2.2

HCI 27.2+22.4 Nd~86.0 26.3+22.4 Nd~82.7 9.2+10.1 Nd~48.9 0.6+0.6 0.03~2.1

NH,0AC 0.7+0.8 Nd~3.6 1.1x1.2 0.04~4.8 — Nd — Nd
NH,NO; 0.2+0.2 Nd~0.8 3.0+4.5 Nd~17.5 — Nd~1.2 0.06+0.08 Nd~0.3
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Table 3 Estimation models for extractable heavy metal

contents in soils

e S CjSpEEs #IGI - R Sig
Cu 22 y=-0.40+0.008T\+0.002I, ~ NH,0Ac 0.90 0.000
Zn 22 y=-27.02+0.05T, EDTA 0.85 0.000
Ph 22 y=—4.61+0.351Ty EDTA  0.94 0.000
22 y=—0.16+0.51Ty EDTA 091 0.000
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Table 4 Heavy metal contents in edible parts of vegetables

(mg-kg,FW)
RS Cu Zn Pb cd
N (n=16) 0.7+0.4 9.9+5.3 1.0£0.9  0.05+0.03
Bt (n=14) 1.1x0.2 2.5+0.5 0.1x0.1  0.020.01
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Table 5 Correlation coefficients between heavy metal concentrations in soils and vegetables
S B L
Cu Zn Pb Cd Cu Zn Pb Cd
J58s 0.069 0.094 -0.090 0.217 0.807#* 0.399 -0.011 0.340
DTPA -0.080 0.184 0.053 0.085 0.819%#* 0.370 0.024 0.361
EDTA -0.080 0.283 -0.089 0.134 0.737%%* 0.176 -0.062 0.306
HCI -0.064 0.126 -0.289 0.107 0.707%* 0.254 0.182 0.311
NH.,OAc 0.045 0.269 — — 0.910%* 0.660%* — —
NH.NO; 0.056 0.235 — -0.312 0.900%** 0.668%** — 0.687+*

e FORME 0.01 KF EERBE.

FREUS Cu & S B 3% IE ARG (P<0.01), 1 8 | Af
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