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Study on the mechanism of cadmium resistance in Phragmites

australis
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Abstract: The influence of Cadmium (Cd) on physiolgical and biochemical growth parameters was studied
to elucidate the mechanism of cadmium resistance in Phragmites australis. Cd levels in roots, rhizomes.,
stems and leaves increased with Cd pollution. The levels in roots were the highest, while that in leaves
were the lowest. Using X-ray microanalysis revealed that Cd accumulated markedly in cell wall,
cytoplasm, vacuole and intercellular space. A gradient of Cd levels occurred in different parts of root
cortex cell with the sequence: intercellular > cell wall > vacuole > cytoplasm. Sequential extraction
revealed that the ratio of Cd extracted from different extraction media was markedly different, of which
NaCl extractable-Cd was dominant in both roots and leaves of P. australis. Cd-binding proteins were
found in both; root and leaf after gel filtration chromatograph. The Cd-binding protein in root might be a
polymer of phytochelatins. In addition, a new polypeptides was found under Cd pollution, and at the same

time the other protein disappeared. And the experiments of BSO also proved the detoxification of Cd by
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phytochelatins. All the above results suggested that detoxification of Cd in P. australis may involve

different

strategies:

retention

in

root.,

accumulation in

intercellular,

deposition on

compartmentalization in vacuole, insoluble Cd-binding components and Cd-binding protein.

cell wall,

Key words : Pragmites australis; Cd; accumulation; subcellular distribution; chemical forms; Cd-inducing

proteins
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1 s 85C N 510C 48h, Iml  HNO;
s s Z-8000 Cd o
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s 60 C 7d, s
lpm, EDAX-9100 H-800 s
150 KV, 25°, 60s, X-
ray (CPS), s , 7 s Lerd ]
1.2.4 Cd Cd 1,
80% N .1 mol/L. NaCl 2R V/NVD 0. 6 mol/L o
2.000 g , 1~2 mm?* , . 37. 5ml
, 30C (17~18 h), s s 2h
s 2 24 h 4, 4 ¢ 150 mD o s
— s 10% ; Z-8000 Cd .
1.2.5 3mmol /L. CdCl, 7d s
s , , 10mmol/L Tris-HCI(pHS. 6) (
1:2), 4C 12000g 45min, Sephadex G-75  (1.5X100) N
3ml, 40ml/h.  6.67ml/ R 10mmol /L. Tris-HCI (pHS. 0),
Cd Z-8000 o (67000)
(44000) . (23500) C(12300) (600012,
2 1 cd
2.1 Cd Cd Table 1  Cd levels in different parts of P. australis
CdCl, s . . seedlings
Cd ° Cd (png/g DW)
cd ,Cd Content of Cd in different parts of
i , cd Experiments P. australis seedlings
Stems
18' 84 ’ 17' 46 ’ 8' 93 Roots under earth Stems Leaves
C D, Control  13.35 7.24 8.11  3.80
2.2 Cd 3mmol/LCd 1926. 08 102. 24 110. 31 215.62
X-ray
2 Cd
N N Cd ° Table 2 Cd compartmentalization in root cortex cells of
. Cd P. australis seedlings
o Cd Cd
. . Content of Cd in different parts of root
cortex cells (CPS)
Cd, Cd s Experiments
> > > , , Cell wall Cytoplasm Vacuole Intercellular
N Cd Control 0 0 0 0
2.65.1.79 1.47 C 2), 3mmol /LCd 50. 10 28.02 40. 80 74.33
2.3 Cd Cd * CPS  X-ray Count per second CPS is

the abbreviate of X-ray count per second
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Cd s s
NaCl ) 53.02%, 60. 28% ,
s 25.80% s 18.62% .
s : Fwarer > Frei > Fehanol = Fresidue » Fuae™ Fuar™ Femanol = Fresidue
C 3,
3 Cd
Table 3 Contents of different Cd chemical forms in P. australis seedling leaves and roots
Cd (ng/g DW)
Orgnisms Experiments Contents of different chemical Cd forms in leaves and roots
FEthanol Fwater Fraci Frac Fua Fresidue
Control 0 0.57 2.43 4.51 2.85 1. 04
Roots 3mmol/LCd 69. 15 231.94 990. 95 482. 20 84.48 9.16
Control 0 0. 08 0.79 2.16 0.47 0.53
Leaves 3mmol/LCd 6.85 42.83 138. 64 27.60 10. 86 3.24
*F (form) CPS is the abbreviate of form
2.4
Sephadex G-75 ,Cd Sephadex G-75
65 Cd s ,
14000 ; s 210
87000 Cd o s Cd
275 Cd 1000 s 72000
Cd o
2.5 BSO Cd
1 4 ,0.5 mmol/L Cd s . BSO
, Cd o
4 BSO Cd 18
Table 4 Effect of BSO on the growth of P. australis . ) " E:(S)OBSO
seedlings under Cd stress :; 1sp
(g/plant) g: 12k
Dry weight of P. australis seedlings under Cd stress %
Ommol /L. Ommol/L 3mmol/L 3mmol /L g 9t
Cd Cd+BSO Cd Cd+BSO £
0.32 0.33 0.24 0.19 gl 5t
* 2 The culture time was two weeks ;15 3r
3 0
0 0.3
’ RPIFE Cd concentration (mmol/L)
.
° 1 BSO Cd
.+ Cd ’ Fig. 1 Effect of BSO on photosynthesis of P. australis
Cd ’ seedlings under Cd stress
; Ye B Cd
s s Cd . Brooks
(hyperaccumulator plant) . 100 mg/kg DW
tsid, 215.62 mg/kg DW, 3 mmol/L ,
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