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Phytoavailability and Chemical Speciation of Cadmium in Different Cd-

Contaminated Soils with Crop Root Return
ZHANG Jing, YU Ling-ling, XIN Shu-zhen, SU De-chun

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Pot experiments were conducted under greenhouse condition to investigate the effects of crop root return on succeeding crops
growth, Cd uptake and soil Cd speciation in Cd-contaminated soil and artificial Cd-contaminated soil. The results showed that the
amount of root residue returned to soil by corn and kidney bean growth successive for 3 times was 0. 4% -1. 1% . The Cd returned to soil
by root residue was 1.3% -3.5% to the total soil Cd. There was no significant difference in the shoot dry weights of winter wheat and
Chinese cabbage grown on the 2 Cd-contaminated soils with and without root return. While Cd concentration of Chinese cabbage
increased significantly in the Cd-contaminated soil with corn or kidney bean root return. Light fraction of soil organic matter increased
with root return in both of the Cd-contaminated soils. The percentage of Cd in the light fraction of soil organic matter increased with root
return in the artificial Cd-contaminated soil. Soil carbonates-bound Cd concentration decreased significantly with corn root return in the
Cd-contaminated soil. Soil exchangeable Cd concentration decreased and soil Fe-Mn oxide-bound Cd concentration increased
significantly with kidney bean root return in the artificial Cd-contaminated soil.

Key words : cadmium; soil; crop root; speciation; availability
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Table 1  Improved Tessier’s sequential extraction procedure
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Table 2 Root dry weights, Cd concentration and rate of Cd return to soil by roots for the three successive cropping of maize and kidney bean
e W& M4 & i HRFEIE FH A4 i
bt A K I eyg
L% L FREEER /g+pot ! /mg-kg ™! IR E R L %
1.72 £0.11 6.21+1.37 a 0.76
Tk 2 2.47 +0.61 4.37£0.66 b 0.81
3 1.40 +0.07 1.67 £0.33 ¢ 0.18
ey . vl 5.59 1.75
5 e -
1 0.45 +£0.06 9.26+1.04 a 0.31
- 2 0.65 +0.08 10.94 +2.20 a 0.52
P
3 0.87 £0.16 6.12+2.43 b 0. 46
B 1.97 1.29
1 1.62 £0.26 23.15+0.38 a 1.96
Tk 2 2.15 +0.66 7.46 +£0.59 b 0.96
3 2.00 +0.99 5.68+1.54 b 0.58
B 5.77 3.50
RS TS g 5
- 1 0.45 +£0.08 30.68 +7.89 a 0.73
e 1.08 +£0.32 26.20 +11.16 a 1.51
RN
3 0.65 +£0.07 15.11+4.84 b 0.52
BE 2.18 2.76

1) A 5 | AR LA, e Rl T R R 22 ik B R (P <0.05) 5« + "JRET N 3 DEEMAER
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3 bl LI AU TS e 0 1 AR A i 223 I X
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8, BRI R SR M SR VA . X b 2 A N AR 2
B 5 B HL T BB 2 1 I B SRS W T
RIS A A e

®3 FR, XEEEIEERETEXAAEM ERFENRLIEHTMY

Table 3 Shoot dry weights and Cd concentration of Chinese cabbage after three cropping of maize and kidney bean with root return to soil

™ 3 7 P =N
T4 BRI 1SR IR wEHTE o B3 Cd i i
/g pot /mg-kg
Tk i 1.83 a 1.87 b
s e 4 = 1.73 a 2.66 a
i Y P
o B i 1.80 a 2.63 b
= 1.61 a 3.16 a
Tk i 2.11 a 4.85 a
E
RO T e 11 2 1.89 a 4.81 a
B & 2.25a 4.02 a
P 1.91 a 4.87 a

1) A L8 | AHIRIMEARFE IS F S5 AN 36 e, JE kAl P RER R 22 ik B B ME (P <0. 05) , R 1]

2.2.2 ARFEELLA XI5 A /N AT iR
E A

K1 oA 3 FEAE PRI SEb TR X R/
Ayt E T E AR M. bl AR Y RIS R 7R H
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HERSA TR G /N Ea T WA B
W] , 2 B T oK 3 TR 2 JE 2500 TH R AR 2R K 3k Y 20

MR A /N A He KA BT R

P2 S 3 FEARIARIEE S T X /A
Mo b SRR SR . Al LA Y PR R TS et
S EARAE R 2 HIXS /N2 b b AR 5 i G R
M. 287N Xof - M8 . <3 s MO o R BE T LU R ISR
B, X6 - SR AT RS R S A Y S AN B K R A
JE DRI AR 1 25230 T X /N 22 W U4 114 52 T 1%
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Fig. 1 Shoot dry weights of wheat after three cropping of maize

and kidney bean with root return to soil
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and kidney bean with root return to soil
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