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Effects of Cu’* on the Growth and Chlorophyll Fluores-
cence of Two Species of Marine Microalgae

£ LR ORTLEA KL RER AR
JIANG Heng'?,WU Bin',YAN Bing', WU Zhi-giang” - XING Yongze'

(1 ’ 9 536000 H 2 )
541004)
(1. Guangxi Key Lab for Mangrove Conservation, Guangxi Mangrove Research Center, Beihai,

Guangxi, 536000, China; 2. Guilin University of Science and Technology, Guilin, Guangxi,

541004 ,China)
(WATER-PAM) Cu*’ . (Dicrateria zhanjiangensis)
3011 (Isochrysis galbana MACC/H59) s o
, 3011 F,/F, .F,/F,.Yield ETR
Cu”” ; s Cu*" s
24h  Cu” 3011,48~96 h  Cu*’ 3011
.Cu*’ .
3011 Cu™*
: X835 :A :1005-9164(2013)01-0060-06

Abstract: The changes of the fluorescence parameters of Dicrateria zhanjiangensis and
Isochrysis galbana MACC/H59 exposed to Cu®" were investigated by means of the chlorophyll
fluorescence technology(Water-PAM) ,and the growth of these two species of marine microal-
gae was observed. The results showed that all fluorescence parameters ( F,/F, ,F,/F,,Yield
and ETR) of Dicrateria zhanjiangensis and Isochrysis galbana MACC/H59 decreased under
Cu’" stress. The growth of cell density for Dicrateria zhanjiangensis and Isochrysis galbana
MACC/H59 decreased under Cu®" stresssand it can be expressed as Dicrateria zhanjiangensis
> Isochrysis galbana MACC/H59 in the 24h while it can be expressed as Isochrysis galbana
MACC/H59 > Dicrateria zhanjiangensis during 48h to 96h. The toxicity of Dicrateria
zhanjiangensis and Isochrysis galbana MACC/H59 increased with the increase of exposure

time.
Key words: Dicrateria zhanjiangensis ,Isochrysis galbana s chlorophyll fluorescence,cell densi
ty,Cu’"
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1 Cu’”* 3011
Table 1 Summary of MANOVA on the fluorescence parameters and cell density of Dicrateria zhanjiangensis and Isochrysis galbana

MACC/H59 exposed to Cu’t concentrations for different times

. , y y . )
Species Factor F/P F,/F, F,/F, Yield ETR Cell density
. . - . F 138. 623 267.391 86.726 64. 300 102. 460
Dicrateria Concentration
zhanjiangensis
Ti 36. 202 44,906 42.186 51.076 73.824
ime
x . . 5.618 7.811 6. 784 7.767 32.005
Concentration X time . : : : A
C . P-level <20. 001 <0. 001 <20. 001 <20. 001 <20. 001
“oncentration
Time <20. 001 <20. 001 <20. 001 <20. 001 <20. 001
- < . . <0. 001 <20. 001 <20. 001 <20. 001 <20. 001
Concentration X time
80l . A F 454. 470 484. 359 302. 978 180. 185 218. 207
Isochrysis galbana Concentration
MACC/H59
T 134.771 142. 961 81. 357 54.974 85. 057
ime
< 20. 704 29.579 14. 873 8.451 45. 409
Concentration X time : 0 ' - e
C . P-level <20. 001 <20. 001 <20. 001 <20. 001 <20. 001
“oncentration
Ti <20. 001 <20. 001 <20. 001 <20. 001 <20. 001
ime
< < . . <20. 001 <20. 001 <20. 001 <20. 001 <20. 001
Concentration X time
2 3011 Cu**

Table 2 The correlation coefficients of chlorophyll fluorescence parameters and cell density of Dicrateria zhanjiangensis and Isoch—
rysis galbana MACC/H59 with Cu** concentrations

/ o/ e T .
Species Stress time(h) Fo/E F./Fo Yield ETR Cell density
Dicratoria <hanii 24 —0.941%* —0.946* * —0.904% * —0. 848% * —0.659% *
icrateria zhanjiangensis
48 —0.963** —0.954** —0.934** —0.901** —0.780**
72 —0.864** —0.863** —0.737** —0.701** —0.840* *
96 —0.718*%* —0.749** —0.631** —0.634%* —0.821**
3011
Isochrysis galbana 24 —0.957** —0.956** —0.933** —0.887** —0.852*%*
MACC/H59
48 —0.928** —0.908** —0.931*%* —0.915%* —0.831*%*
72 —0.934%* —0.908** —0.912** —0.924** —0.824%%
96 —0.930"* —0.907"* —0.906** —0.929** —0.804™*
* * 0.8 | r|l<<1),* (0.5 <] r < 0.8), * * Indicate the relativity was very significant (0. 8 <C
| » |<< 1), * Indicate the relativity was significant (0.5 <| » [< 0. 8).
20 pmol/L ,Cu*t \
o s 3011
(F,/F, ,F,/Fy,Yield ,ETR) (24 h F,/F, .F,/F,.Yield ,ETR (P <
Yield » 3. 4 0.01),  Cu* C 1. 2,
° 4 Cu*" C 2,
2.1.3 Cu®'sFs S #e4 3 3011 vt 2R LA A K 4 Cutt
9 % o .
. 48 h , F,/F,.F,/F,,Yield ,ETR
Cu** 3011
, 0,10 pmol/L 4
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Fig. 1 Effects of Cu*" stress on the fluorescence param-
eters and cell density of Dicrateria zhanjiangensis
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Table 3 The correlation coefficients of chlorophyll fluorescence

parameters with cell density of Dicrateria zhanjiangensis and

Isochrysis galbana MACC/H59

Species Stress time F,/F,, F,/F, Yield ETR
Species h)

24 0.581* 0.594** 0,443 0.494*
Dicrateria
zhanjiangensis 48 0.815%* 0.848** 0.842**0.689% *
72 0.927** 0.950** 0.900** 0, 841**
96 0.840** 0.856™* 0.835**0,847**
3011 24 0.847** 0.849** 0.770** 0,.776**
Isochrysis
galbana R % % w % %
MACC,/H59 48 0.814 0. 820 0.812**0.795
72 0.885** 0,891** 0.905** 0,897**
96 0.872** 0,902** 0.914**0,891**
* % 0.8 | r|<< 1),

(0.5 <] r|<0.8),
% % Indicated the relativity was very significant (0. 8 <C| r|<1),

* Indicated the relativity was significant (0.5 <[ » |<{ 0. 8).
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2.5

4 cu*t 24h,48h,72h,96h
3011 EC;,
Table 4 ECs, for the chlorophyll fluorescence parameters of
Dicrateria zhanjiangensis and Isochrysis galbana MACC/H59

after 24,48,72,96 h of Cu*t treatments
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Fig. 2 Effects of Cu*" stress on the fluorescence param-

eters and cell density of Isochrysis galbana MACC/H59
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ECso (Ij,l'n()l LD

Stress time

Speces (h Fo/Fo Cell density
24 Nr 27.494
Dicrateria
chanjiangensis 48 Nr 11. 493
72 36. 689 9.759
96 2.793 9. 846
3011 24 Nr 34. 780
Isochrysis galbana
MACC/H59 18 Nr 10. 881
72 32.503 7.605
96 33.924 6. 648
Nr . Nrindicated data were not received.
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