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Abstract ;
nutrient solution culture. The exogenous Cu* with varieties of concentrations (0. 01 mg/L, 0.05 mg/L, 0. 10 mg/L, 0.20

Effects of Cu® on physiological and biochemical indices of Ottelia acuminatas were studied by means of

mg/L and 0. 40 mg/L) exhibited inhibitory effects on chlorophyll contents and carotinoid content in 0. acuminatas leaves.

The activities of superoxide dismutase(SOD) , peroxidase ( POD) , soluble protein and leaf Cu** contents showed an " in-

. . 2 . ..
crease-first-and-deerease-afterwards" response to the increase of exogenous Cu™ concentration, however, the activity of cat-

alase( CAT) was continuously decreasing, indicative of intolerance of O. acuminatas to copper stress.

Key words;

ARl A= 7 A R A T ) DR R A R L T
Pk A I HEZK 45 22 R S EOK R P 5 3 H 43
T, SR AR A A BT 7 B — BB TR, A
X HEFRBEC AR E B I], HAEYIE R

5 H#5:2014-12-03

EEWA  stMAR ARSI A [ BRHE T 7(2012)2104; %5}
4 ] LKN(2013)27]

fEE R A f8(1981-) B, I HEE A, i+, SR IR, 3
WNFTT Y A BRI FT, (E-mail ) zhujian2009 @ 126.

com

copper; Ottelia acuminatas; chlorophyll; antioxidative enzyme system; soluble protein

HE R s R AR A R e OO &
XY AT EAE A, IR A A K R F R R
T

M RAL )& T KR b AR A = R R 3
e LR KA, AR R R R AR &, WK A AR 2
REHAREMESIERND . 2K BUEA R,
Hh SR AE A A S R ek /L T L < e X Vg SR AR AR
BN A LA IE PRI, AT AU R
XHE S AL A A B0 A2 RS W), P20 5 X 98 2 A8 10 7
BL, DU A GRAP R 2 T AR 4 Bt PR AR



884 H K&k 2% W]

2015 4F 55 31 % H4 M

IR

1.1 R4

HERE AL TR A SN B 5 BT B IR X AR
WP B, 2o bl A AR - Al K e
1.2 gt

W R WS AL 4 HT ] E R K | R 2l K Uk v
1/10¥& i Hoagland & F W YIFE 7 d, 7E 1/10 W JE
Hoagland 5353 FP A CuSO, , [ A INAME Cu® ¥
FE435%1°4:0.0.01 mg/L.0.05 mg/L.0.10 mg/L,
0.20 mg/L.0. 40 mg/L, FEHEH— AL
AR A Co® W AT B30 b 3, 350 1
J& 20 °C, AN 80% , Y68 14 h/d (i fE RTE =
PEAT A RN IE S 8 2l K A ML R K 43, R R
7 d JEDE AR R - kg R SR bR T
R R LA B B Cu® A e DA R SR A
LR (SOD) | it A ALY (POD) it A Ak &
(CAT)TEE, 3 IREH
1.3 SAE
1.3.1 &k £9F M Ee2ae L
AR A AR R B A2 0. 5 g, LA 80% PIEAHZHL, 43
JEIEREE I E 663 nm 645 nm 470 nm WHEREH
1.3.2  SOD . POD CAT & WA= TEWE G R4 %
o HORE FRAE R AR RS R A D & 0.1
mol/L(pH=7. 8) BIBEIR 2% vh i, & vk it s =) 3K,
B0 (12 000 r/min,4 °C,15 min) , b 1% H T BE
PES A B S S 2 . SOD T M E SR

R1 C@BHEMEREHEHFEEEREENTM

FHNBT SeAbid 5k oD 6 1 12 SR AT A
WU CAT 3% R0 22 2R e T R B A BR A
CAT N E A . PV  88 11 T  dil oe oR 2% )
Wit iE G250 1),

1.3.3 sesale CHARENH A HRXT B
% HL0.05 g KES I 4 ml AR .1 ml = SR %
1% HFREZSZE 25 ml, HLIEHE A 25 B TR T I 2

Cu™ &,

1.4 HELESSH
P58 il SPSS13. 0 #EATAL o0 AT, AL AL 3
FH origin7. 0 224,

2 ERE55HT

2.1 S$ERMEEERESEH A AEBESENHI

Y ROCE ARG ESUEERRE SRR
FUIAOG, Bt GG R & i 1 = IR R AR A
WHEE AR T 2 E R, 3R 1 A, 3R
WG AR a PSR b BIHERER K E
NERBEH Cu® b BV B 038 Iini 2 Wbk, 3 5
X 25 5 1 25 (P<0.05) S Cu® b PRk B
iKF]0.4 mg/LIY, iSRG W 5K a MR
b oS mtag R KHE MR o0 X REEMRT
36.7% 40.8% .37.9% .38.8% , M it ¥H i 1k 3
%o VA, SR Cu™ FRAR TS AE 4 i /o
A RS, S HOC A VR IR EE I AE4)
MK,

Table 1 The contents of photosynthetic pigment of Ottelia acuminata affected by different concentrations of Cu?*

Cu®* e AR a LR b MR a+MH4E b KAE hR
(mg/L) (mg/g) (mg/g) (mg/g) (mg/g)
CK 0.724x0.112a 0.2840.038a 1.008=0. 150a 0.2810.037a
0.01 0.549:0. 160h 0.2100.047h 0.759+0.206h 0.213+0.054b
0.05 0.462:0.028h 0.1780.010b 0.6400.037h 0.182x0.012b
0.10 0.4610.040b 0.1700.004b 0.6310.07b 0.177+0.005b
0.20 0.4650.018h 0.1700.005h 0.6340.024h 0.179+0.005b
0.40 0.458:0.028h 0. 168£0.009h 0.626+0.026h 0.1720.008b

[R]—FNARING SRR IR 22 57 .35 (P<0.05)
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Table 2 The activity of antioxidative enzyme of O. acuminata af-

fected by different concentrations of Cu?*

Cu?* ¥ J¥ SOD i1 POD ik CAT 54

(mg/L) (U/g, FW) [U/(g- min), FW] (U/mg, FW)
CK 23.4+5.8b 38.0=+8.6b 38.8+5.5a
0.01 40.9%4.0a 55.5%8.9a 21.5+3.9b
0.05 19.3+2.2b 38.3+6.0b 24.1+7.4b
0.10 17.7+2.1b 31.0=4.5b 20.2+2.6b
0.20 9.30.9¢ 30.0+9.5b 24.8+6.9b
0.40 3.9+1.9¢ 31.0%4.5b 22.5+2.2b

[Fl—FUA /NG TR R 22 57 B3 (P<0.05)
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Fig.1 Protein contents affected by different concentrations of
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Fig.2 Cu?* accumulation in Ofttelia acuminata leaves
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