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The mobilization of root exudates on CdS in rice rhizosphere and

their effect on Cd uptake and transport
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virnoment Protect of AUH , Hebei Baoding 071001, China; 2. The Department of Plant Nutrition of AUC, Beijing
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Abstract ; The mobilization of wheat and rice root exudates on cadmium sulfide CdS,in rice rhizosphere and
their effects on Cd uptake and transport by rice in vermiculite and nutrient solution were investigated. The
result showed that the amount of dissolved Cd by the wheat and rice root exudates without Fe treatment
was higher than those with Fe treatment. The reason was that they could exudate plenty of PS and PS may
chelate Cd to form soluble PS-Cd chelate complex. So the root exudates of rice and wheat without Fe
treatment could mobilize insoluble Cd-CdS in rice rhizosphere,and enhance the uptake and transport of
Cd. Furthermore ,the amount of Cd mobilizated by wheat root exudates were significantly higher than that
by rice exudates.
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1. 1
(Oryza sativa L. 90-90-1) 30% H,O, 10min , R
.2 1/5 . .CK  934mg Cd/kg .
. 0.25kg. 0. 3g CdS. .
1. 5L s 20 o 1d, +Fe,—Fe
s ( + +
; + +
) o 3 , 4 o

NH,NO;0. 5 X 10 *mol/L ; NaH,PO, « 2H,O 0.6 X 10 'mol/L;K,SO, 0.23x10?
mol/L; MgSO, « 7H,O 0.16 X 10 *mol/L; CaCl, 0. 21 X 10 *mol/L; MnCl, *« 4H,O 5.0 X 10 *mol/L;
(NH,)sMo;0,, + 4H,O 5. 0X 10 *mol/L;H;BO; 2. 0X 10~ "mol /L ;CuSO, *» 5H,0 1. 0X 10 *mol/L;ZnS0O,

+ 7TH,0 5.0X 10 *mol/L;Fe-DETA 1.0X10 'mol/L,pH 5.0,
30 C.14h 20 C .10h s 60% ~
70% 140pmol/m?* ¢ s,
1.2
2. 2L s 50
40 4d 1 o N s °
4d , 2d 1 . 2h ,
s s 600ml 4h( )
. , . Takagi bl
9. 00ml R 0.50ml.1mM FeCl;(pH<1.80),1. 00ml 0. 5mM NaAc-HAc
(pH=7.0), 1h s , 0.20ml 1.5M H,SO,;
8. 00ml s 0.50ml 8% HONH,CI( )  50C 20min ;
s 1. 00ml 2M HaHAc-HAc (pH4.7)  0.2ml 0. 01IM Ferrozin, N 562nm
PS s :
PS X (pmol/L) = Mw X 51. 48, Mw s51.48 PS o
1.3 N N
0.3gCdS  50ml , .+Fe.—Fe .+Fe,—Fe
50ml ( ) 2h, 4h s s 7-8000 o
1.4
s 60 C s ,
o o s 500 C 10h, s
1: 30 ( ) s 25ml, o Z-8000 o
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s o N (+Fe.—Fe), N
s PS 2. 06pmol /L,
PS 15. 19pmol /L, ,
422.92mgCd/Kg, 1.65 1.79 N 3.54 .7.81 (
Do ) ,
s PS,
1

Table 1 Effect of wheat exudates and nutrient solution on CdS solubility

+Fe —Fe +Fe —Fe
+Fe nutrient —Fe nutrient -+ Fe wheat root —Fe wheat root
Water
solution solution exudates exudates
(mg/kg) 236. 25 119.58 54.17 257.08 422.92
Dissolved Cd amount (£10.69) (£15.44) (£8.52) (£21.08) (£26.98)
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¢ D. )
( +CdS) N s ( 2. 1.
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Fig. 1 Effect of wheat root exudates on . .
Fig. 2 Effect of wheat root exduates on
Cd content in rice shoot . L
Cd content in rice root

+Fe wheat root exudates,2 —Fe wheat root exudates 1 Legend see fig. 1
s 1.5
2.4 s o s
o 1. 2 s s
o s
s PS-Cd R
2.3
PS C 2,
s s o



N 451

2
Table 2 Total contents of phytosiderophore in different collected root exudates

Water +Fe rice —Fe rice +Fe wheat —Fe wheat
root exudates root exudates root exudates root exudates
D 6.75 7.98 17.50 9.83 64. 49
(pmol/L) (+2.62) (+1.06) (4+2.95) (+2.01) (+4.21)
* 5 ;(DThe total content of PS,
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