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Effects of Soil Pb and Cd Stresses on the Growth and
Antioxidative Enzyme System of Swamp Cabbage
(Ipomoea Aquatica Forsk. )
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2. Institute of Crop Science, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract ; The effects of single plumbum (Pb) and cadmium (Cd) stresses on the growth, lipid peroxidation and
antioxidant enzyme system of swamp cabbage ( Ipomoea aquatica Forsk. ) were investigated by pot experiment. The
results showed that low Pb concentrations stress could slightly increase the biomass of swamp cabbage, whereas its
growth would be significantly inhibited under high concentrations. The biomass in 900 mg/kg Pb treatment was only
32.4% of that in the control. Its growth was also inhibited under Cd stress. The biomass in 7 mg/kg Cd treatment
was 83.6% of that in the control. The leaf content of malondialdehyde ( MDA) increased with increasing Pb and Cd
concentrations. The MDA contents under the highest concentrations of Pb and Cd increased by 12.9% and 29.5% ,
respectively compared to the control, indicating that swamp cabbage was more resistant to Pb than Cd. The activities
of superoxide dismutase (SOD), peroxidase (POD), and catalase ( CAT) in its leaves increased initially and then
declined with the increasing of Pb concentration. The results indicated that the three anti-oxidative enzymes had
remarkably synergistic effects under low concentrations of Pb than Cd, and could increase swamp cabbage adaptation
to heavy metal siresses.
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FAEIE T 2009 478 B R0k R IR
FIMHELT. ELE S HILL Pb(NO,), 1 CdCl,
B HIERIEA, £33 5 AR, B Pb ¥ E R
0 mg/kg 1,150 mg/kg £ .300 mg/kg + .600 mg/
kg 11 900 mg/kg +;Cd ¥ E 5 0 mg/kg 1.1
mg/kg + .3 mg/kg + .5 mg/kg 117 mg'kg +,
¥t 3 mm FEEI KT+ 1.5 kg 5AREWKER Pb
M CdBEWAMBS, EAER N 20 cm /24 15
cm FJERIE Y, BCHEES 3 K, FKZE HIE
FKEr 60% i — A& M. R ORI TR
20°CHy7KHiR 0 36 h, FeBR HG RS 19,
B3 R, BR 4N, —REEE(NTER
Ko R EHERORZGE) o &N EIC R K
FHERBBEHR S

1.2 JWES594EE

ZFILRAEK 50 d 5, BT HIHR AN E R
METYIRE, Fat, BUBMRAE FERA B, 281
Kok BT AT ATBEEAR _BE&
(MDA) , BB BN IEMFR BT &S 0.3 g,
FBERRE W (pH 7.0) FrKig B, I K7
1 600 g FES.L> 20 min, B E¥EW , B2 MDA F1JL
FhEERMHRE . 23 %E SOD {E ¢ (NBT Yeutkik
Rkl POD vE M (A ABE ) (CAT Ei#:
(BERER" )M MDA B (RREBLZR®RE
BE"),



124 E R AR R 12%

1.3 BELBRSIT
KA SPSS 11.5 #MA# T8RS T2 47, LSD
HEHHTEE S, F P <0.05 KT B MR

2 ZRESH

2.1 Pb #1Cd AIEX 0K EK RN
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AR, EEERENTE, S 0REMERTTRED
7 mg/kg Cd AbFH B EMHI T EOLFEMERK(P <
0.05) ,FRAEYE XTI 83.6% ,

£1 PbFICdEMNELREDEHRN
Table 1 Effects of different concentrations of Pb and
Cd on the biomass of swamp cabbage.

EERAR AT B e
Heavy metal Concentration Plant dry biomass
types (mg/kg) (g/plant)
0 1.23ab
150 1.27ab
Pb 300 1.47a
600 0.99b
900 0.40¢
0 1.23a
1 1.23a
Cd 3 1.16ab
5 1.09ab
7 1.03b

& A—F P ARG FaRA AR Pb 5 Cd IEAFZ AR
HBEER(P<0.05),

Note: Different small letters within the same column indicate
significant differences among different Pb or Cd levels at P <0.05.
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Fig.1 Effects of Pb(a) and Cd(b) on the MDA
content in leaves.

BB PE + R ARDNE TR IR ABER
H(P<0.05).

Note: Bars represent mean + SE; different small letters indicate sig-
nificant difference at P <0.05.
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POD Fgxt Cd Jipie f2 i A BUK.
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Fig.3 Effects of Pb(a) and Cd(b) on the POD
activity in leaves.
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