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Effect of Copper Ion Stress on Growth and Physiological Parameters of Vallisneria natans. CHEN Ping-ping' ,
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Abstract: An experiment was designed to have 5 treatments, i.e. 0, 1, 2, 4 and 6 mg + L ™" of p(Cu’" ) to explore

* stress on V.

effects of Cu®* on growth and physiological indices of Vallisneria natans. Results show that the effect of Cu’
natans was significant. When p (Cu®*) was 2 mg - L™", growth of V. natans was inhibited with the plants shortened in
plant height and reduced in fresh weight, but they still survived. When p (Cu’*) was 4 mg + L', the phenomena of in-
hibition became more obvious on the plants, of which the outer leaves began to decay and turn black after 30 days of
stress. A trace amount of Cu’* was conducive to activation of catalase (CAT) and enhancement of stress resistance of the
plants. The experiment found that CAT reacted earlier than MDA and H, 0, did, therefore, it was more accurate and effec-
tive to monitor changes in CAT activity for physiological studies of stress resistance of V. natans. As 2 mg + L™ of
p (Cu’*) can inhibit the growth of V. natans, so that, it is not suitable to build any Cu®* -contaminated wastewater purifi-
cation system with V. natans as submerged vegetation when Cu’* concentration in the wastewater is higher than 2
mg - L7,

Key words: Cu’*; Vallisneria natans; growth characteristics; physiological indicator

SRR I, A B RO Co®t IR Y

A, RN WA UKz —" T
THRIKELEBRG, HATHZ P58 ek 8
AN SEFHBE 7 9 S5 DL AL, W B AR 8 JRAihia
VUK I 52 76 3 0 Sl B M P R K
THAE S R GEAH h UK AR 10 B 24 R 70, A T8
HAESRGEAEEEN, 2B E LW NA
RgtEZ Y B AT A FR ALK A R
AR , 2 P A RITTORR P R 2K o B Tt R I
(APA) 3 ] 400 LA P ) PR i, i BB K P 4%
B AW JEE B DR A5 AR B AR K - , X6 2 ol 9 D5
FCA AR F o SR, o 50 7K A 5 B 355 00
HESLAE RS IR W A R AT T Y, fE— 2B i5 5Lk
PRI 2 Cu* 5 e i R AR v i B 9 11

e

FERRAEBZRG, Cu LIRS AR R
PEER, — A2 X R AP S T ™ A . (ELRE
AR A e i, R 22 1) Tl R K HE
B A, SR TOKIRE SR Cu 2
AR R IE A B RE T A T M el o R (Had
Y Cu B XA A RA RN R Co XL
R E Al BEA SR AE Y R TR A AL, 3 2R
FIJSEL DNA 4505 , (AL 1R S

(reactive oxygen

WEs AHA: 2012 -10 -31

E&TE: iR &R AN H (08DZ1203103) ;Wi 432 F
KA AR A R R4 (s30701)

@ #{EVE#H E-mail; lqwang@ shou. edu. cn



2 4

WS B B B X o B AR S AR B AR I R -231-

species, ROS) WIE 1, 45 & FE AT L5 BZBE A HR
HRAEIT TR WA T /K R ) —— T 28 1) TE 3 2 K
S, EHEWE T LR E 54 FAREKE Cu®”
Jofh 3 Xop i R B AR R DL S R HL,0, i AR
AU S (CAT) 1% M S 9 [ (MDA ) & f 148 4k, DA
SR B BT Tl B K v Cu T A2 1R, S %
Cu®* V5 Y Ay 7K e v 5 55 S5 K AR ) 1 R 02 o e 4
PEELRARE .

1 HRSHE

1.1 Riesrst

DI AT R, R Rk B R TE R
PR R R M EIE R (r = 14
em,h =40 em), KA CuSO, - SH,0 Bt il A [7] 14
Cu® " WREEBIE
1.2 K5eigit

TRIGAE 1V v R 2K AR B R S i = ik
1o RIHT NP FAR AR ] EE 5 em 5B T RIAE
TEREFOM A A TR A%, B SR 20 Bk, 897 20 d, L)
i RIS R PR B . R SR 20 d R HUK
— 300 15 MAE A SRR, R 5 A Cu® T ik
JERREE 3 0.1.2 4 F16 mg - L™ Cu’* (%) 1740
Hoagland & F: , I ZAG IR, BRIRIE 7351 K (25 +
5) CHI(18 £5) C, M3 d W1 KA C™ 1y
1/40 Hoagland & F#K , B EER 3 NHE

TG I R R R A SRR A, I
THE JE BERR 10 d 43551 A5 B2 AL FLAH Hr 10 BRDT
KA 7 A e | B 0o DA e v B e HL0,
i CAT 35 & MDA & &, {8522 40 d,
1.3 IBHRMINER &

H,0, &R E R AR CAT i 1k
) SR FH v i R 2 9RO CAT 1R 1 g
Frit A A 1 min N H,0, BYBTER PR, BN
mg + min~' + g7's MDA £ & 5E R TBA
{EER7SE
1.4 HiELbE

K0 Excel 2003 $1 {43547 554 43 B FAE BT, R
JH SPSS 18. 0 FRAFHEA T ERL R 28 5 25 43 B P 22 B LA
( Duncan £ 4, =0. 05)

2 HREHSH

2.1 AE Co*" REXE Bk S et RENIE
ANTR) Cu® ™ 9 B X 7 2 ok 2 AR A e 7 A ) i
M, K L iR, 5 10,20 .30 140 d B Xf 8

LARREHEAR T 1 mg + L7 WRAEZL(P >0.05) , 1 2 ~
6 mg + L™ WRFEAIBER Cu’ " VR A B4 I, e g A0 f
FURARU TR 18 20 d 1,4 F16 mg « L7 R BE
2R Bk e AN R B AR T 01 R 2 mg - LK
JEAL(P <0.05) , IRERZEHAS,0.1.2 F14 mg - L7
Y HEE AR g 0 o - R ) 2 A B 3 A A
(P <0.05) ,6 mg « L™ ¥ i 4 357 S5 o o5 B o o
WG A (P >0.05) , Hik5: 20 d BHAEAR MU
R IF UG I A2 Il RN LP AR R A T

30

25+
20+ ddd
h

+ o

PR /em
o
T

bbb ’ be
101 b L lab

= o
G-
>

L le
2.0 ‘“d

({P#

) b b be

]H 1.5 (',(]Cd(. ¢
i I
3 o b
' aaaaa l])a ab ab b
" [[AT]
0 10 20

30 40

fif 4/
>

t/d
p(Cu?)(mg - L7): OO0 @1 B2 N4 M6

Tl — e ] R R by 9 SC/INE TR AR ) 2 [l — I T AR [e] Cu®* e BE A T )
[ii]— Cu® ™ i JEE Ak FAS i) i i 2 ) KE i B 22 57 1 35 (P <0..05)
B1 Cu’* BExtE Bk e RENZ
Fig.1 Effects of Cu** stress on plant height and

fresh weight of Vallisneria natans
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Fig.4 MDA content in leaf tissues of Vallisneria natans

as affected by Cu’* concentration in water
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