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The toxic effects of Cd** and Cr®" on Sagittaria sagittifolia L.

HU Jinzhao, SHI Guoxin ™ , DING Bingzhong, CHEN Shuya, XU Bingjun, ZHAO Juan & WU Guorong
(College of Life Science, Nanjing Normal University, Nanjing 210097, P. R. China)

Abstract; Sagittaria sagittifolia L. was cultivated in Cd** and Cr®* solution, imitating polluted water environment
the toxic effects of the two single ions on the physiology and biochemistry in roots and leaves of Sagittaria sagittifo-
lia T.. were measured. Tt% found that the chlorophyll content and the relative membrane penetrability (RMP) of
root cells increased first and decreased afterwords with the augmenting of Cd®* and Cr®* concentration in the solu-
tion; With Cd®* concentration augmenting, peroxidase (POD) activity in roots and leaves, superoxide dismutase
(SOD) activity in leaves, malondiadehyde (MDA) content and the generation rate of superoxide anion (Q, ) in
roots all increased first and decreased afterwards ; And catalase (CAT) activity in roots and leaves, SOD activity
in roots, MDA content and the generation rate of O, in leaves were all increased gradually. For the plants treated
only with Cr°* | the content of MDA and the activities of SOD, CAT and POD in roots increased with the augmen-
ting of concentration, but the generation rate of O, and the activities of SOD, CAT and POD in leaves increased
first and decreased afterwards ; Both Cd** and Cr®* destroyed S. sagittifolia L. in the polluted solution, and the
toxic effects were either same or different. The toxic effect on roots was more severe than that on leaves under the e-
qual concentration of Cd** or Cr°*.

Keywords: Cd**; Cr°* ; Sagittaria sagittifolia L. ; toxic effect

IRUAERSE 1A 4 S (LR R K A (1 7 B R e, T LT 3o B e R — 2D S i 7 e
O T R K 4 B A P % 2K A R ) 1 B 5 R 4% T 2 BT B 2 — " 4 (cadmium ) FI4S
( chromium ) S 3REE h B T 4 I8 V5 4L, I ARK A SR AN R B E A i i e
il Cx®* XK AR 2RI ( Sagitiaria sagintifolia 1. ) A A A 52 00 A 9F 5 M 66 A7 41 25l A PRIS B2 4R 2R
WA, A3 IZ. SCERE T B A BRI SR, A T RR R R R A K AR . AR

o TR FLRPRAE 3 4 (30370083) 5501 A58 HCPSTT 1 A FH2% 26 & (12003600JSIB131 ) ¢ 4 ¥ B, 2005 06 - 06 i
2005 - 07 - 20 WiE P i.
B4R, 58 1972 44 g A, )M, E-mial ; hujinzhaobio@ hotmail. com.
wx I IHAERE it FE B, E-mial ; gxshi@ njnu. edu. cn.



158 J. Lake Sci. (#1:6#3) ,2006,18(2)

DAZEWS A S it AT T AR E S B T AP A G B TR N 2R AR A ) — s 3
AR BRI AR AR, LIy 25 4 TR 15 e B ih B A 0 W D (LA A1
1 R 5FH*®
1.1 FERWUIF[RIRT

SEEGAY#S : Forma Scientific — 3744 YRR FRA (£ E 4 77) ; Beckman J2 — Mc 998 % &0 ML (2 [F Sigma
) UV =754 BUA5050 BT (ISR =40 BT e ) s HHS — 48 B H $E IR KA R (IR T) .

FZHAH : CdCL,2. 5H,0 5 K, Cr, 0,43 51 2 523 Ak TA00 T Fn B LA 1) 7=, 39 2 43 b 4
(A.R) ;% B 52 G250 S Fluka 22w 7™ & s bR L4 FAR 1 (BSA) 2 LA TAY) TR A R R ™M
(A.R) ;CAT &7 £ SOD &7 £ 340 F B s AL ) TREF ST .
1.2 sEIg#r#y

JIT P B Gt L D e O 2R A AR SR M. 5 /B O I ERZE , 7€ Forma Scientific — 3744
IR R FRA 28 Tk B 35, DGIRERIE 170 000 wmol /(m’ + s), 6 IR JEIU - 12h/12h, G 1 . 25°C/
18°C. 55— HM e B IF)GE , FHU 4300 0.1.3.5.10 20me/L () Cd** F Cr®* LbFE (4351 CdCL,2. 5
H,0 5 K, Cr, O, Fifil, #e LAl Cd** (G ). RASS— A i 2 = 3 em K AMREAT A BRAE B 52
1.3 LW ER PR E

43 2% S i RT3 500 2 MR A A 2 ANk /22 2 1 O i, S 43 31 mg/ g (F. W) 1 0D,/
g. h; CAT iEMEM CAT BRI &M e , DL seAa AT B AP 43 % 1umol H, 0, 1) CAT 5y — & J1 4,32k
U/g(F. W. ) ;SOD i H SOD 35 & , Lh4g ml A H SOD 4l %63k 50% B BT %1 ¥ SOD A —
ANE IR ER B0, NU/g(F. W. ) 2755 5 POD {7 5 FH AT B AC B 00 5 ™) LA 43 b W8 0¥ 38 100725 41 {1 3 715 il
H KN, BALE Agenm / (min + g) ;MDA £ 4% i Heath Fl Packer ARG H W2 (TBA) Hoavk™ | e A ke
HE, B nmol/g(F. W. ) 50, 77 AR s ]2 [ 5 4 i 50k, J07 Agyonm/min. g &S0 TS 3 U, BodE
GETTop )y R AT AR 25 B0 + bR 22 3R, AR SC R B0 45/ B bR 5 Cd® " [ Cr® e JBE ) kA 7
FHOCPES T, B ¢ REUS I k17 22 7w M40 #T

2.1 C&" 1 G SRR S BN

M2 3 A AR Cd® " bR IR T 57,3 me/ L B3k IR K AR, 2 X BR Y 2. 04 £%,3 - 20mg/L Cd**
WL P, M 3 BBl Cd™ " YR EERE K BT R (R = —0.883, P < 0.05). Cr°" ARSI 4¢3 & &t
LSRR AV Ve ALk B P e 1 o R A BN R (ER K BT 5 mg/L Cr® " Ve i X ARAY 1,59 £, JF HL
-2 25 B B AR 32 EUAR D MR Cd® A BRI /N(R = -0.899, P < 0.05) (& 1).

2.2 Cd*" #0 Cr®* 3o 4R 40 RELBE 55 1 A S M

Bt Cd®* A Cr® " ol B3 K, 26 AR 400 MO FE s 1 S e TH ) M 3. Cd® " i G 23331176 3 mg/L il 1 mg/L
A P A R R (E, B Cd® il B BB M T AR W B KT G (R = 0.793,P < 0.05; R, =
-0.949,P < 0.01)(E2).

2.3 C&*" #0 O St ELBEE R IR0

ZEUHAR A SOD TEVEREA BRIt Cd®* Cr®* W JE M R A5 LT, Joh 5 Cd® e 8 S (i 3 TE ARG (R
=0.928, P < 0.01;R., = 0.727) ([ 3a) ;[ SOD iE LR Cd* " . Cr® " YA RSETH G e, Cd> " 1 Cr® ™ 43
BITE S mg/L F1 10 mg/T i SOD 1 M 5 , 43 BT R 1% 1. 99 4% H1 1. 77 4% (R, = 0.851;R., = 0.897, P <
0.01) ([ 3b).

Cd®* L] W dgp M58 2K A AN F) CAT 3, HrP R B CAT 355 e B 5 A G (R, = 0.830, P <
0.05; Ry = 0.677). T Cr°* AbFRI  ARFIM-f) CAT 354440 B R B L AT JR B (Ry, = 0.834, P<
0.05; R, = - 0.832, P< 0.05) ([#3c,d).

Cd** b B 28 AR () POD J5 M4 2 AE 5 me/L i T 30 35 18 U5 W AR, LS A6 1 i B AR /N ( Ry, =



A IE . CL™" o Cr° 23 24 (Sagitiaria sagittifolia L. ) 44 2% 25 159

~0.844, P< 0.05; R, = — 0.960, P< 0.05); Cr®* ¥k FEHI K, 28 M AR 1 POD 4k 52 - TR 3k, i ol 1y
POD {1t G T 5 [ , 728 Ak W 4 37 R T W] e 4 Y Cd* " Ab R (Ry = 0.939,P < 0.015 R, = 0.972, P <
0.01) ([ 3e,f).

-

=3

S
T

~3.00f Ocd [@cr = Ocda @Acr

B 50

B 2.50 - 3 N

5% 00l

2001 S

B 150 00t

4o %

#g 1.00 =

® 2 1.00}

¥osof =

0.00 = 0.00
0 1 3 5 10 20 0 1 3 5 10 20
W B (mg/L) e E(mg/L)

P 1 Cd®* Rl Cr® " Xt ZE A o 3R 5 Bt A ) Pl 2 C®™ A1 Co® ™ ok 2 Jf AR 40 B35 1 14 5

Fig. 1 The effect of Cd>* and Cr°* on chlorophyll Fig. 2 The effect of Cd** and Cr°* on membrane
content of S. sagittifolia L. permeability of S. sagittifolia L.
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Fig. 3 The effects of Cd** and Cr®* on activities of antioxidant enzymes of S. sagittifolia L.
a: SOD activity of root; b: SOD activity of leaf; c¢: CAT activity of root;
d: CAT activity of leaf; e: POD activity of root; f;POD activity leaf
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Fig. 4 The effects of Cd**and Cr°* on O, generation rate of S. sagittifolia L. (a: root; b; leaf)
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Fig. 5 The effect of Cd** and C1°* on MDA content of S. sagitrifolia L. (a:root; b:leaf)
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