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Abstract; To investigate the toxicity of Cu®" to the initial photosynthesis of Chlorella vulgaris, Chlorella
vulgaris (at the initial cellular density of 10' mL™") were exposed to Cu’  at the concentrations of 0, 5,
10, 20, 30 and 40 #mol L™, and chlorophyll fluorescence parameters were measured by M AXT Imaging
PAM after the exposure of 2, 48 and 96 h, respectively. In addition, Chlorella vulgaris with three differ
ent initial cellular densities (2> 10°, 5< 10° and 2>X 10" mL~") were exposed to 0, 20 and 40 #mol- L™'
Cu”" for 12 h to study the impact of algae cellular density on the toxicity of Cu”" . The results showed that
the toxicity of Cu®  decreased with increasing initial cellular density of Chlorella vulgaris, but the effect

weakened as initial cellular density became higher. The quantum yield of PSII was completely suppressed
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by 20 and 40 #mol- L ™' Cu*" when the initial cellular density was 2 10°mL "', whereas the quantum yield
only decreased by 75% (25%) under 40 #mol- L 'Cu’ when the initial cellular density increased to 5X 10°
mL ™ '(2X 10" mL™"). The algal toxicity test at initial cellular density of 10’ mL™" showed that the photo
synthesis rate was inhibited by 2040 #mol- L™' Cu*" after only 2 h exposure. Such reductions became
stronger under higher Cu’ concentration, but were relieved with longer exposure time. The maximal
quantum yield of PSII (Fv/Fm), the actual quantum yield of PSII ( Yield), electron transport rate (ETR)
and photochemical quenching (qP) declined with increasing Cu®" concentration, while non photochemical
quenching (NPQ /4) increased at the same time. In conclusion, the toxicity mechanism of Cu®" to photo
synthesis of Chlorella vulgaris was basically due to the deactivation of some PSII reaction centers, which
could result in the partial closure of PSII reaction centers, then in turn leading to the deceleration of
electron transfer and the synthesis of ATP and NADPH. Moreover, it is found that the toxicity of Cu’"
was dependent on the initial cellular density of Chlorella vulgaris, so the effect of initial cellular density
should be taken into account when conducting the ecotoxicological studies of algae.
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