5 ikE REPOATS

EEE Cu” B IHEY A EE KR T L B

=AU

O, E R A

(1.

2
Cu®*

2
Cu*”

, 236041; 2. , 210093)

W AW TAT RO 6 F M AR 0 TR, 4 E R T SR K (Kandelia
obovata)%h ¥ £ B i B RIE 49 Cu®(0, 0.5, 5, 50, 100, 200 mg/L)& F it 90 d &, bk, Haxk
HABATH BALA R CuP A B RN BB, NI EZARA: B IRKE. MRKE . 4
ME. RS RE, CFEAE. TERBEREOLSEZRARAMMEREK. AREREAN: 4 Cu®
KL E AE(0.5~200 mg/L) BT, EARKE . MARZKE . AWF. T AORSRE, EEAE. THEMKE
Fk G ST ERARAY, RE PODFBRFEA S, »t A AR A 4) SOD f= CAT #F i 2 A A B &Y,
A MDA 4 FEEA Cu™ MR E G BRFMTAEE, T H MDA 48 A KA Cu® Wil T3 in;
Cu' 2 2 ZRAARR MG b LIRS HIE 8400, #R#ET\F% R Cu™' B F Ak o 4 3G £ K B A B AF M
Bof, A6 xT CuP M8 69 2R B IRESE B A 5 ~50 mg/L.

8237 AL, KA (Kandelia obovata); Cu*"; R EALEE; A2
HPE S ES: Q945. 78 XHEkFRIRES: A XEHS: 1000-3096(2016)04-0065-08
doi: 10.11759//hykx20140804002

| 1 A5k
(1 , 1.1 XE AR

, (  )2013 5
(24°24'N, 117°55'E)

[2] [3]
1.2 s s
(Kandelia obovata) Cu*"
b
39.86~67.32 l’Ilg/kg,2 " , 14 c¢cm 30 cm,
+
Cu 10 5 , 15
CuS0,4-5H,0 Cu* 05 5
4.7~27 mg/kg 50 100 200 mg/L , ,
Cu2+
:2014-08-04; :2014-09-14
[5-7] : (41001189);
’ (2015KJ006); (2013FSKJ04ZD)
[Foundation: National Natural Science Foundation of China, No.41001189; Natur-
90 d al Science Foundations of the Anhui Bureau of Education, No. 2015KJ006; Natu-
ral Science Foundations of Fuyang Normal College, No. 2013FSKJ04ZD]

(1977-),
, E-mail: zhaohuSl%@sma com; s s s
’ E-mail: zhengwenjla02008(/sma com

Marine Sciences / Vol. 40, No. 4 /2016 65



e IRkE REPOATS

(CK), 1 700 mL,
3 , 18
7d :
90 d
1.3 MZIARAT ik
1.3.1
2013 8 : PPSYSTEMS
CIRAS-1
CK  CuSO,5H,0 Cu®*
0.5 5 50 100 200 mg/L

(Pn, pmol/(m*-s)) (Gs, mol/(m*s))

(Tr, mmol/(m*-s)) 90
3~5 ,
3 B b
[8];
[9].
Bradford"” ; (SOD)
(NBT) el
(POD) ®l;
(CAT) 43, (MDA)
Heath (i
1.3.2 Cu*
Cu** 90d
80°C 72 h, 100
HNO,-HCIO; (2]
Z-5000 (HITACHI, JAPAN)
Cu2+ ( + )[13]
1.3.3
207 ,
W AR EE
¢ m AR K
£ 15fab b T b ¢
B E ab ab
é b b 4
HO10F
=z a
!
P
= st
&
O 1 1 1 1 1
0 0.5 5 50 100 200
Cu” R EE/(mg/L)

66 /2016

, ,  105C
15 min 80C 72 h,
0.01¢g S
1.3.4
SPSS13.0 (Anova),
LSD , Excel
2 ERG4M
2.1 Cu'Bhiastkias4h & A K e
Cu2+ ,
Cu** 50~200 mg/L
(P<0.05) Cu* 50 100
200 mg/L 33.3% 37.1%
50%( 1la) Cu** 100~200 mg/L
( 1b); Cu**
200 mg/L ( lo
Cu* 50~200 mg/L
Cu®* (P<0.05)
Cu*” 50 mg/L
80.0%;  Cu* 200 mg/L

45.4%(  1d)
Cu2+

2+
Cu

2.2 Cu' Brif st R 40 @ Ko A Art
-3 Ak
1 s Pn Gs Tr Cu*
; Cu®’
5 50 100 mg/L
78.8% 15.7%  12.0%(P<0.05); Cu**

25 'b b
b
ab

20F ab
) a
< st a
E
;g
= 1o

sl
0 0.5 5 50 100 200
Cu” VR E/(mg/L)
40 / 4



20 rc b

—_
wn
T

iR em®
=

e IRkE REPOATS

2514 T
b b S WD
I Dk
ab de 0 R mE
ab d
a 20 c
i b
12
i .
o
= ¢
+ be b b b
c ab a 2
b b
a
0.5 5 50 100 200 5 50 100 200
Cu™ R /(mg/L) Cu™ R EIR E /(mg/L)
1 Cu**

Fig. 1

0.05

Effect of Cu®" on the growth of Kandelia obovata seedlings

Different lowercase letters indicate significant differences among treatments at the 0.05 level. The same as below.
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Abstract: To reveal the toxic effects of copper on mangroves and the mechanism of plant resistance, the growth of
Kandelia obovata seedlings, changes in some of their physiological indices, and the accumulation of copper in them
under different copper concentrations were investigated for 90 days. The main parameters that were determined
included main root length, lateral root number, biomass, photosynthetic rate, pigment content, soluble sugar and
protein contents, and antioxidant enzyme activities. The results showed marked reductions in the main root length,
lateral root number, biomass, photosynthetic rate, pigment content, and soluble sugar and protein contents with in-
creasing copper concentration. POD activity was more sensitive to copper stress in the roots than in the leaves. The
activities of SOD and CAT first increased and then decreased as the copper concentration increased. The MDA
content in the roots remained relatively stable under copper stress, whereas its content in the leaves increased under
a high concentration of copper. Copper absorbed by K. obovata was mainly accumulated in the roots, and only a
small amount of copper was transferred to the aboveground plant parts. The growth and physiological characteris-

tics of the plant indicated that K. obovata tolerated copper concentrations of approximately 5—50 mg/L.
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