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( CH,CO0) ,Pb.CdCl, *2.5H,0. 1.4
1.2 SPSS 20. 0
( One-way ANOVA) ( LSD)
( CK)
Pb.Cd Origin 9.0
910
(GB  15618—1995) 2
Cd. Pb Cd. Pb

Pb + Cd . . 2.1 Cd.Pb

( 2 ) 6 Cd  Pb

1.
Cd** \Pb** Cd** Cdcl, « cd Pb
2.5H,0 Pb** ( CH,C0O0) ,Pb NN
Cd
w( Cd) 5.10.20.40.80 mg * kg™' 5
; Pb w( Pb) 1 Cd Pb
100.200.400.800.1 600 mg * kg™' 5 \ >
Cd + Pb w(Cd) + Cd  Pb
w( Pb) (5 +100) .(10 +200) .(20 +  Gd+Pb
400) (40 +800) (80 +1 600) mg * kg ".
1 Cd w( Cd)

7d N

1.3

( Superoxide Dismutase

Sop) .

5.10.20.40.80 mg * kg™

14.7% ~ 24.0% ~ 31.8% ~ 40.3% -
47.3%
22.7% 29. 5% 43. 2% 57. 1% \72. 7% Pb

Cd +Pb
Cd Pb
Cd +Pb
Cd Pb
Cd +Pb Cd
Pb

2.2 Cd.Pb

. Cd.Pb

2 Cd.Pb
a\b

a+b
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w(Cd) 80 mg * kg™ w( Pb) (80 +1 600) mg * kg™'
1600 mg * kg™ w(Cd) +w(Pb) (40 + 16.9%
800) mg * kg™' 3
44.7% 43.2% 34.7% . 2
a b
( o a b
. ) B Cd+ a/b
Pb w(Cd) + o (Pb)
1 Cd.Pb
w/(mg + ke™) fem fem e
CK 0 21.500 +0.500Aa 7.333 £0.577Aa 1.287 +0.483AHa
5 18.333 £0.577BG 5.667 +0.577B 0.717 +£0. 006BF
10 16.333 £0.577CH 5.167 £0.289B 1.123 +0.025CGH
Cd 20 14.667 £0.289D1 4.167 £0.764CG 0.627 +0.038DG
40 12.833 +0.764E] 3.333 +0.577CG 0.503 £0.015BD
80 11.333 £0.577FK 2.000 +0.500DF 0.503 £0.055BD
100 18.667 £0.577bf 6.000 +0.000b 1.147 £0.211ac
200 16.333 +0.577cg 4.500 +0.500¢ 1.067 +0.080ac
Pb 400 14.000 = 1.000dh 3.667 +0.289df 0.797 £0.055bc
800 11.833 £0.289%%i 3.500 +0. 500df 0.563 £0.071b
1 600 10.789 £0.234ei 3.432 +£0.324df 0.456 £0.045b
5 +100 16.667 £1.155Gf 3.667 £0. 577TEGdf 1.160 £0.430EHac
10 +200 14.667 +0.577Hg 3.500 £0.500EGdf  0.910 £0.036EFGabc
Cd + Pb 20 +400 14.500 +0.500Ih 2.000 +0.000Fe 0.850 +0. 180EFDCbc
40 +800 12.667 +0.577]i 4.167 £0.764Gfc 0.777 £0.076FDCbc
80 +1 600 10. 667 £0.289K] 4.000 +0.000Gfc 0.660 +0.118FDb
cd  Cd+Pb (P <0.05) Ph Cd+Ph
(P<0.05) 2
2 Cd.Pb
w/(mg + ke"') a b a+h alb
CK 0 1.836 +0.015Aa 0.628 +0.022Aa 2.464 +0.013Aa 2.924 +0.083Aa
5 1.762 £0.037B 0.611 £0.037A 2.374 +0.055B 2.891 +0.032AB
10 1.607 £0.028C 0.560 +0. 028BF 2.166 £0.047C 2.875 £0.134AB
Cd 20 1.301 £0.036D 0.492 £0.007CG 1.794 +£0.030D 2.645 +0.111B
40 1.429 +0.063EKH 0.550 +0.036DF 1.980 +0.026E 2.609 +£0.292BC
80 0.934 +0.078F 0.427 +0.037E 1.361 +0.026F 2.609 +0.292BC
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a+b

al/b

2.002 £0. 046bj
1.878 £0.031ch
1.616 £0.059di
2.055 +0.0158¢j

1.399 +£0. 0946f

2.768 +0.132a
2.538 £0.054b
2.451 £0.039ce
2.715 +0. 116¢

2.593 £0. 145db

1.997 +0. 041Elgj
1.912 0. 006Fh
1.852 +0.005Gh
1.609 +0.033Hi

2.048 +£0. 0461;

2.700 £0114Be

2.684 £0.056Be
2.559 £0.109BCd
2.372 £0.089Df

2.680 £0.081Bd

1 Cd.Pb

(
2( )
w/(mg*kg™') ! b
100 1.470 +0. 052bj 0.513 +0. 008bf
200 1.347 +0.023ch 0.513 +0.013bf
Pb 400 1.148 +0.040di 0.468 +0.020cg
800 1.502 0. 024egh 0.554 £0.016dhb
1 600 1.016 £0.083f 0.383 £0.018e
5+100  1.457 =0.018GEgj 0.540 +0. 027Ffh
10 +200  1.386 +0.024HIh 0.526 +0.018FGfh
Cd +Pb 20 +400  1.331 £0.167DIh 0.521 +0. 016FGf
40 +800 1.131 £0.017Ji 0.477 +0.022Gg
80 +1 600 1.491 +0.030KGje  0.557 +0.020HFhb
2.3 Cd.Pb SOD
1 CK Cd
SOD
(P <0.05) w( Cd)
80 mg * kg SOD CK
54.95% . SOD
Cd w r -0.977
(P<0.01)
CK Pb
SOD w( Pb)
SOD w( Pb)
800 mg * kg™'  SOD w( Pb)
SOD
Fb Pb
SOD
Pb.Cd 2 3
SOD
CK Pb + Cd
SOD
Cd
SOD
Pb + Cd SOD
SOD Pb + Cd
w(Cd) +w(Pb) (80 +1600) mg* kg™
SOD Cd o(Cd) 80 mg * .
kg ™! SOD Pb b
o(Pb) 1600 mg* kg™ SOD

(P<0.05)

Cd.Pb
Pb  Cd.

(P <0.05).

1647

Cd.Pb

SOD

Cd\
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The Physiological and Biochemical Characteristics of the Wetland
Plant Ludwigia prostrata Roxbunder the Heavy Metal
Pollution Stress of Cadmiumand Lead

JIAN Minfei SHI Yatian CHEN Tao HE Qiyu CUI Yan DU Kaixiang
( College of Life Science Jiangxi Provincial Key Lab of Protection and Utilization of

Subtropical Plant Resources Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: The aim of the study was to investigate the physiological responses of the native wetland plants to the
heavy metals and provide feasible basis for the remediation of soil heavy metal pollution the native wetland plants.
The dominant plant named Ludwigia prostrata Roxbwere selected as the experimental materialswhich were collected
in the upper reaches of Le’an River where were polluted by heavy metals. Different concentrations of heavy metals
of cadmiumand lead as the contaminants stress condition were added to the potted soils of the plants byusing pot ex—
periment methods and the growth different Chlorophyll contents antioxidant enzyme activity and other indicators of
L. prostrata was determinedunder the different heavy metals pollution stressafter two different growth cycles. The re—
sults show that both of the single pollution factor and the compound pollution factors of cadmium and leadcould in-
hibit the growth of L. prostrata and the inhibitory effects increased with the increase of the pollutant concentration.
Both the single pollution factor and the compound pollution factors of cadmium and leadhad a significant negative
correlation with the stress of of L. prostrata but the contents of chlorophyll a chlorophyll b and the total contents of
chlorophyll in the leaves of L. prostrata showed a decreasing trend with the increase of heavy metal concentration
andit showed different effects on the activities of superoxide dismutase( SOD) in the leaves of L. prosirata under pol—
lution stress of the single factor and the compound factors of cadmium and lead.

Key words: cadmium; lead; heavy metals pollution; Ludwigia prostrata Roxb; growth index; chlorophyll; superoxide
dismutase( SOD)



