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Abstract : Because of extensive use, the herbicide acetochlor (ACT) has become a serious environmental pollutants
by irrigation erosion or surface runoff, and the aquatic environment in our country has been severely polluted. In
order to study the influences of ACT on phytoplankton, Microcystis flos-aquae was used as the model organism,
and the changes of chlorophyll a content, chlorophyll fluorescence parameters, relative content of algal protein and

phycobiliprotein, and the ultrastructure of algal cells before and after exposure to ACT were investigated, respec-
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tively. The results showed that the contents of Chl a significantly decreased when the concentrations of ACT were
higher than 0.1 mg-L™". The maximum photosynthetic efficiency (F,/F,,), the actual photosynthetic efficiency of PS
II (Y(II)), and Rapid Light Curve of Microcystis flos-aquae were not affected through self-regulation under the
stress of lower concentrations (0.01 ~1 mg-L™") of ACT, but these parameters as well as the initial slope of the

light response curve (o), and maximum potential relative electron transfer rate (ETR . ) were all significantly re-

duced (P<0.05) under the higher concentrations (10 ~50 mg-L™") of ACT. The relative content of allophycocyanin
(APC), phycocyanin (PC), phycoerythrin (PE), and phycoprotein significantly decreased in groups with ACT con-
centrations of 1, 10 and 10 mg-L™", respectively. The results indicated that chlorophyll synthesis of Microcystis
flos-aquae was blocked under higher concentrations of ACT stress. The photosynthetic pigments, light-capturing ca-
pacity, light energy conversion efficiency, relative electron transfer rate, and photosynthetic activity were all re-
duced. The inhibition order of ACT on phycobiliproteins was allophycocyanin > phycocyanin > phycoerythrin. In
addition, the semi-saturated light intensity (/) increased significantly (P<0.05), and the tolerance was enhanced,
which demonstrated that photosynthesis was supressed. Transmission electron microscopy results showed that the
cells were deformed, evident plasmolysis was observed, the thylakoids were disarranged and perpendicular to the
cell wall, and gas vesicle, cyanophycin granules and glycogen were largely absent, the increase of lipid, the internal
disorder of cells and the decrease of light-harvesting pigment were also observed, which proved that the structures
of algae cells were destroyed by ACT and led to an inhibition of photosynthesis. These results will not only provide
scientific basis for comprehensive environmental risk evaluation of ACT but also help to guide the application of
pesticides in agricultural setting.

Keywords: Acetochlor; Microcystis flos-aquae; photosynthesis; chlorophyll fluorescence parameters
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on chlorophyll a (Chl a) content of Microcystis flos-aquae

Note: * represents significant difference compared with the control

group, P<0.05; the same below.
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Note: PAR is photosynthetically active radiation and rETR is electron transport rate.
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Fig. 8 Effects of different concentrations of ACT on protein and phycobiliprotein of Microcystis flos-aquae

Note: Different lowercase letters (a, b and c) indicate significant differences (P<0.05) between different concentrations at the same exposure time;

different capital letters (A and B) indicate significant differences (P<0.05) between different exposure time groups with the same concentration;

the subscripts 1,2 and 3 of capital letters respectively represent concentration groups of 1 mg-L™", 10 mg-L™" and 50 mg-L™".
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Fig. 9 Ultrastructure of Microcystis flos-aquae cell in sample (96 h after inoculation)

Note: I control, I 10 mg-L™" ACT group; ultrastructure includes thylakoids (T), mucilage (M), nucleoplasmic area (N), cyanophycin granules (CG),
polyhedral body (PB), hydroxybutyrate (PBH), lipid (L), glycogens (G), gas vesicle (GV), cell wall (CW) and cell membrane (CM).
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