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Effects of some minerals on fractions and phytoavailability of Cd in Cd-contaminated soil

XIE Fei, YU Hai-ying", LI Ting—xuan, ZHANG Xi-zhou, ZHENG Zi-cheng, CHEN Guang—deng

(College of Resources, Sichuan Agricultural University, Chengdu 611130, China )

Abstract: A pot experiment was carried out to study the effects of five minerals (sepiolite, Ca—bentonite, Na—bentonite, white marble, and
lime ) at three application rates on soil pH, available Cd, and Cd fractions as well as plant biomass and Cd content of Brassica chinensis L.
in Cd-contaminated soil. Applying the five minerals significantly increased soil pH by 0.1~0.7, decreased soil available Cd by 9.19% ~
18.92% in a dose—effect manner, compared to the control treatment. Applications of minerals dramatically changed acid extractable Cd and
residual Cd which was more prominent in sepiolite and Na—bentonite treatments. Compared with the control treatment, the proportion of acid
extractable Cd decreased by 3.27%~8.68% and that of the residual Cd increased by 1.35%~4.75% in mineral treatments. The Cd content in
both shoot and root of Brassica chinensis L. in mineral treatments decreased by 16.03%~42.95% and 20.69%~50.34%, respectively, com—
pared with the control. Sepiolite, Na—bentonite and lime showed better performance in reducing the Cd content of Brassica chinensis L.
However, applications of minerals remarkably decreased shoot biomass of Brassica chinensis L., compared to the control, except sepiolite
and Ca—bentonite.

Keywords: minerals; Cd; fraction distribution; phytoavailability
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Table 1 Effects of different minerals on soil pH and

available Cd content

UR/LRs P pH AR Cd/mg kg™
X i 0 7.1 1.85+0.05a
TRIEAT 1% 72 1.68+0.04h
3% 73 1.59+0.04cd
5% 7.4 1.51+0.04e
IR 1 1% 72 1.67+0.02b
3% 7.4 1.59+0.04c¢d
5% 7.4 1.5120.04e
FNFENE 1 1% 7.5 1.62+0.04bc
3% 75 1.57+0.08cde
5% 7.8 1.51+0.04e
NEEES 1% 7.4 1.63+0.06bc
3% 7.4 1.6020.04cd
5% 7.4 1.550.04de
HIK 0.1% 73 1.64+0.04bc
0.3% 7.4 1.55+0.01de
0.5% 7.4 1.50+0.02¢

G RING iR 4R B ) 25 57 1 25 (P<0.05) .
Note : Different letters within a column mean significant difference be—

tween different treatments at 0.05 level.
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i 38 R KX RE, LR A RL S 2 g 2 i i o
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B Cd P 1 AR AR 2 A A L A > o >
TR ST BSE5REIE + o st A —8 AR ]
FHEL WA A SR - R i A B A A
JE B TR AR, AL £ DO R A KA
R R EES .
ANFT- PR RS/ SRR Cd & i 52 e 5
Hi b BB A AE B SRS [R] {EL )R e ot B G 5 AR . A
VIR RO, JUR PRGN FERART Cd &
) BRAR R BRI A0 > > B I T £ > 55
TR >0 £ BT AR R A
FEZAE £ MR A K i AR B Cd AL

itf%ﬁij%m%\ Cd FEBIREAR, FEIR Y 3.27%~8.68%; Lty i 35 i TR REALER, 0171 545 FH b I (1) 22 54y
A EALZS Cd AT JEZS Cd FIFkid 25 Cd HeBi T, NGER
R2 AET WA LE Cd BESHRHEN
Table 2 Effects of different minerals on Cd fractions in soil
% V= s 3
TR L - @aﬁ%ﬁl?& - A A - LA A - ﬁ%{{ﬁ?&
& ir/mg kg He51/% Tt /mg kg He /% frig/mg kg He A/ % & ir/mg-kg Hf5l/%
i B 0 1.27a 24.42 1.47e 28.27 1.02b 19.62 1.44f 27.69
A 1% 1.07bede 20.42 1.54cd 29.39 1.03ab 19.66 1.60c 30.53
3% 0.92f 17.79 1.57ab 30.37 1.04ab 20.12 1.64ab 31.72
5% 0.86¢ 16.54 1.60a 30.77 1.06ab 20.38 1.68a 3231
5 B 1 1% 1.10b 21.15 1.52d 29.23 1.02b 19.62 1.56¢de 30.00
3% 1.07bede 20.58 1.54cd 29.62 1.05ab 20.19 1.54de 29.62
5% 1.02¢de 19.65 1.55be 29.87 1.05ab 20.23 1.57cd 30.25
FRERZE 1 1% 1.02cde 19.73 1.53cd 29.59 1.06ab 20.5 1.56cde 30.17
3% 0.93f 17.95 1.54cd 29.73 1.07ab 20.66 1.64ab 31.66
5% 0.82¢ 15.74 1.61a 30.90 1.09a 20.92 1.69a 32.44
EEES 1% 1.10be 21.15 1.53cd 29.42 1.04ab 20.00 1.53de 29.42
3% 1.05hede 20.31 1.52d 29.40 1.06ab 20.50 1.54de 29.79
5% 1.09bed 20.96 1.54cd 29.62 1.06ab 20.38 1.51e 29.04
AR 0.1% 1.09bed 21.04 1.51d 29.15 1.03ab 19.88 1.55cde 29.92
0.3% 1.08bcde 20.69 1.52d 29.12 1.06ab 20.31 1.56cde 29.89
0.5% 1.04e 20.04 1.53cd 29.48 1.06ab 20.42 1.56cde 30.06
T R RNG Tk 7R 45 A ] 25 5 .25 (P<0.05) s L FIFR B TEA Cd Gt 4 Cd ST 4 Lt

Note: Different letters within a column mean significant difference between different treatments at 0.05 level.
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R 3 AET PR/ AFH EEARE Cd S 20950
Table 3 Effects of different minerals on Cd content in shoot and

root of Brassica chinensis L.

3 AR
MR W ca g RIS CdSRY FRIRSR/
mg* kg’l FW % mg* kg’l FW %
Xif e 0 1.56+0.04a — 1.45+0.04a —
A 1%  1.21+0.03bcA 2244  0.94+0.04defA 35.17

3% 1.07£0.11deAB  31.41

5%  0.95:0.06fgB  39.10

AL 1% 1.31x0.02bA  16.03

3% 1.27+0.04bcA  18.59

5% 1.1920.03cdB  23.72

AR 1% 0.98+0.06efgA  37.18

3%  0.92+0.09fzA  41.03

5%  0.92+0.07fgA  41.03

WEE 1%  1.3240.10bA  15.38

3% 1.24+0.02bcA  20.51

5% 1.17#0.10cdA  25.00

K 01% 1.0220.05efA  34.62

03% 0.89+0.09gA  42.95

0.5% 0.95+0.12fgA  39.10

T ANRI/ING TR 4 A FRIR 25 57 8 3% (P<0.05) s KE 7 RER

IR =1 A BN RIS T A 1] 22 57 8 25 (P<0.05 ) 5 BRAR LR 5 YA
BIEFLR Y Cd AR T BEBEAR T 43 He o

Note : Different normal font letters within a column mean significant

0.79+0.04ghB  45.52
0.74+0.02hB  48.97
1.15+0.01bA  20.69
1.12+0.11bA  22.76
0.82+0.08fghB  43.45
1.14+0.06bA  21.38
0.94+0.04defB  35.17
0.88+0.04efgB  39.31
1.05+0.08bcdA  27.59
1.07+0.11bcdA  26.21
0.95+0.16defA  34.48
1.11+0.10bcA  23.45
0.97+0.16cdA  33.10
0.72+0.06hB  50.34

difference between different treatments at 0.05 level; different uppercase
letters indicate significant difference between different rates within a mineral
at 0.05 level; reduction rate mean percentage of decrease in Cd content in

mineral treatment over the control.
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Figure 1 Effects of different minerals on hiomass in shoot( A ) and root(B) of Brassica chinensis L.
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