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Evaluation of Phytoavailability of Zinc and Cadmium in Contaminated Soils by a
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Abstract : Cultivated soils and maize samples from heavy metal contaminated locations affected by zinc smelting activities were collected
in Hezhang County, Guizhou Province. Chemical fractions of zinc and cadmium (extracted by 0.01 mol* L™! CaCl, and 0.005
mol-L"! DTPA) were evaluated by using a short three-step sequential extraction procedure. Results showed that Zn and Cd in soil
were dominated by residual fraction, while the CaCl, extractable and DTPA extractable fraction are only accounted for 0.63% ,
3.91% for Zn, and 10.94%, 10.13% for Cd, respectively. Correlation analyses demonstrated that soil CaCl, extractable metals
were not correlated with maize metal concentrations, whereas the DTPA extractable fraction, residual fraction and total Zn and Cd
concentrations were correlated significantly with the metal concentrations in maize roots, stems and leaves. These results indicated
that CaCl, extractable fraction may not pay important role on metal phytcavailability in the studied soils. While DTPA extractable
fraction and total metal concentrations can be employed to evaluate metals phytoavailability .

Key words:zinc; cadmium; contaminated soil; maize; sequential extraction; phytoavailability

BESRATRUAFBMRALFRESHFET LR
FLORMEESHESE EVABEETHERX. B
B, XTFTRESEESHINM T E—EURESR
HRAEARENAREE 4L BPEERE
SHRBEMLE, CEET T RKEN T &, BERE
MR, AN E AN EMBEE I MERIE
BHESEREYC AT EERREEFAR 2
TRTESRNARESAHAENAREDER
BWMBEAMNSZRA, KB, AR ENH
Tessier T 1979 4F 4R 89 5 R E 5 Y Bk 14
BHFH 3 B REE (BCR J73)1 O /T, % &
7 ¥k Fo— B 5 B 77 1 S5 30 B A K A B 46 i [ 4R Bt

BHERTESREBRMERAS . Bk, &3
B% Maiz SBT3 K E IS AR E R A
REITERFRIGR LR Zn Cd KB4, #
TP FAE R R

1 #H5HE
1.1 REMRE

o B #A :2005-07-01 ; 4817 B 81 .2005-09-02
B2WH . FPEMERAMRME BRI TE BXARBELS
M H (40473049) P ERFRAPUF ITEREFMME
(KZCX3-SW-443)
EEWA -AMPMPA979~) B, M+ ELE, TEREF W AT LT
HHLER (LA
* ARBKEA



http://www.cqvip.com

D000 http://www.cqvip.com|

43 | % B % 77

REAMUTAMEEILLEOHEL ZEER
EEZM T EHREFRBH, HEF 300 ZENHEEH
L RBORE A 0 IF R 5 80 1 355 B 0 % b
KEFEERT EFEBRD O ARHREER RS
HRREEEWEIRET#HER (0~10em) L
BERRAKTH EOTRES. Fidt £ WAL 6mm
i, B 2mm L, BIRFERY, EERT (25C)
T, REFABEMEEZ 100 HUT, HHEE.
ERBERS AR EHMRE IS EKKAAE kK
K EZBFKRIFHIERE  BAMBRE B KBS
T RBREERRAE.

1.2 5Wae

T Zn.Cd WSS E Maiz £ R H
3SEESERBM AR F—H A CaCl, RBATZHE
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Table 1 Zn and Cd concentrations of different soil extractable fractions and their percentages to total metal concentrations
; .

% & Zn (n=32) Cd (n=32)
= /NME BAE P waRzE BOME O BKME O FHHE RERE

CaCl A& /mgrkg ! <0.1 207.0 23.6  49.1 0.04 7.93 1.68 1.44
REE HaE/% 0 3.22 0.63 0.99 0.17 35.89 10.94 10.67
DTPA 48 /mg-kg ! 8.9 386.0 155.9 150.6 0.39 8.68 2.96 2.84
BB HAar#/ % 1.57 9.46 3.91 2.00 1.80 . 44.55 10.14 7.34
—_ G /mg-kg ! 255.9 22838 5656 6726 2.37 131.23 27.99 31.90
HAHE/% 87.81 98.31 95,46 2.67  22.27 96.17 78.92 15.18
& 244.7 23232 5835 6 871 6.56 141.41  32.62 34,33

#NE L RED 82.4 0.13

o - 9 051G PR A4 1 200 0.3
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Table 2 Concentrations of Zn and Cd in different parts of maize/mg-kg™

1

. Zn Cd
#/NME BXE FE I HE R 2 BNME BXH S {H o o 2
#/(n=32) 28.6 2391 895 2.00 18.60 7.70 3.72
EH(n=32) 89.1 1803 " 575 1.78 26.25 7.82 6.46
R%(n=24) 75.9 1158 327 0.19 6.79 1.81 1.78
o A T AR AR a1 50 0.2

M1, 188 CaCl, #BAE Zn.Cd 5E X Zn.Cd & B
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FRSERHERTREEERE WAL B R
DTPA RBUSNEER B R L RKEKR
RESTHER  FERBREEEAUVLE AT NE
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Tt 2 XA B, Bl Maiz 1T BF STt %
B, ERIEPERKFELEREY F B Fe.Cr.Ni
MPh EENG L REBEMYMLESTNEINLE S
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BAE, R Zn T E . Davies® £ 3 — 4 8] FF
REETRELENHRP UL, L HEF Pb B
SETHATFRFMFENESE PEYERE. R
B, EREBRETEREWMEMAYARENEER
E.XTNERBEES DTPARBES LB ZENE
EIEMK (r=0.888~0.890, p<0.01) B BIEIF.

EXRRELFEBABS LEAEALRSEYN
FHARAEBRAREFTRKRBIMWA AW R
BEHRZHYASABIGHFTHMEEERNE
WP MARRMHT LB S ROTEH.

%3 TRMAREEZn.Cd REERTEAME zn.cd S RANEXAYY

Table 3 Correlation coefficients of soil Zn and Cd concentrations in different extractable {ractions with those in' different parts of maize

R Zn “

CsClL RBE  DTPAEEBE BREs J=§ CaCl, £BE DTPA B BEE B
H(n=232) 0.246 0.535"" 0.631** 0.631"" 0.102 0.487"" 0.386* 0.403"
E(n=32) 0.335 0.804* * 0.853"" 0.855*" 0.049 0.405" 0.298 0.313
REL(n=24) 0.337 0.160 0.204 0.204 -0.161 -0.176 -0.088 -0.105

1) * p<0.05, % » p<0.01
3 HKig
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HEHERBEN Y P Zn . Cd WIESHITT 4
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HER0.63%.3.91%M 10.94% .10.13% . + 1
FPRAES ZIn.Cd FBEEXKF Zn . Cd FEHH
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DTPARBEMBES Zn.Cd SEXRR . ZF
InCdSEMWEXETEMXNY DTPARREER
SEBEENEM T BPTREAYERERN R, E
EHERRAENEYAUSERRBRFT LN
S2REESEXFEBRESBRMNBEEFEMRRR
U EE —ERE LIS LR TENEYE
M, ANEETEREEE N TREYERNENER
HE.
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