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Effect of Cu®’ stress on photosynthetic pigment contents of Ulva pertusa and Sargassum thunbergii
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Effect of Cu®" stress on chlorophyll fluorescence parameters of U. pertusa and S. thunbergii
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Tab.1 Correlative coefficients between indices of U. pertusa
LAz Cu” e Chl a Chl b Car alpha  rETRm IK F/Fy E,T,;IZ; Ci,;l};/igs:_
[Cu®"] 1
Chl a -0.919 ** 1
Chl b —0.886 **  0.910 ** 1
Car —0.823**  0.830 ** 0.692** 1
alpha —-0.429 0.477 0.361 0.587* 1
rETRm —0.741 **  0.735** 0.576 *  0.807** 0.722%* ]
IK —0.793 **  0.694 ** 0.589 *  0.722** 0.322  0.836 ** 1
F,/Fpy —0.935**  0.769 ** 0.761 ** 0.736** 0.359  0.648 ** 0.726 ** 1
Na'K'-ATPase —0.702 **  0.689 ** 0.670 ** 0.552% 0.434  0.799 ** 0.739 ** 0.633 * 1
Ca*"Mg*"-ATPase —0.870 **  0.843 ** 0.797 ** 0.751%* 0.527* 0.704 ** 0.635* 0.775** 0.573 * 1
*2 RERJEREMBEXRY
Tab. 2 Correlative coefficients between indices of S. thunbergii
o 2ot iy Na'K'- Ca”"Mg™ -
R Cu” V¥  Chla Chl b Car alpha  rETRm IK FJFn  \Ipase  ATPace
[Cu*] 1
Chl a -0.863 ** 1
Chl b -0.567*  0.372 1
Car —0.862 ** 0.849 ** 0.395 1
alpha -0.610*  0.654** 0.324 0.627* 1
rETRm -0.435 0.422 0.438 0.594*  0.692 ** 1
IK -0.596 *  0.526*  0.687 ** 0.607 *  0.655** 0.796 ** 1
FJ/Fy —0.973 ** 0.823** 0.553*  0.811** 0.572*  0.410 0.614* 1
Na'K'™-ATPase  —0.763 ** 0.647** 0.440 0.763 ** 0.724 ** 0.714** 0.569*  0.756 ** 1
Ca®*Mg*-ATPase —0.689 ** 0.556*  0.292 0.568 *  0.509 0.297 0.137 0.656 ** 0.778 ** 1
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pertusa and Sargassum thunbergii to heavy metal copper stress
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Abstract: This study analyzed the changes in chlorophyll content, photosynthetic characteristics, and ATPase ac-
tivity of Ulva pertusa and Sargassum thunbergii under different concentrations of copper (0, 0.5, 1.0, 1.5, 2.0 mg/L).
Results showed that the photosynthetic pigment content, light energy utilization efficiency (alpha), the maximum
relative electron transport rate (rETRm), semi-light saturation intensity (IK), and PS II maximum energy conversion
efficiency (F,/F,) of the two species of macroalgae generally decreased with the increase in copper ion concentra-
tions, with a higher decrease in the chlorophyll fluorescence parameters F,/F,, of U. pertusa. The activities of both
Na'K"-ATPase and Ca**"Mg**-ATPase declined in the two species of algae with the increase in the copper ion con-
centration, with a particularly significant decrease being observed in U. pertusa. These results indicate that with the
increase in the degree of stress, the photosynthetic rates of U. pertusa and S. thunbergii were inhibited and the ac-
tivities of metabolic enzymes were reduced. The algae suffered irreversible damage, with apparent dose effects. S.
thunbergii was more tolerant to copper stress than U. pertusa. Furthermore, results of the chlorophyll fluorescence
parameters F,/F,, were extremely stable and correlated significantly with the degree of stress, which can be used as
an effective evaluation index for assessing the impact of heavy metal exposure on the growth and physiological

metabolism of algae.
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