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Effects of Pesticides Cypermethrin and Diflubenzuron on
the Physiological Metabolism of Microcystis Aeruginosa
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Abstract: To understand the effects of pesticides entering water bodies on the bloom-forming cyanobacteria,
we investigated two comprehensive biological pesticides, 4.5% cypermethrin (GXJZ) and 25% diflubenzuron
(MYN), affecting the physiological metabolism of a normal bloom cyanobacterium Microcystis aeruginosa
PCC 7806 at different levels in culture media. Results showed both GXJZ and MYN could increased
Microcysits growth when their concentrations were less 1.0 mg.L™" and 0.1 mg.L", respectively. However,
higher concentrations of both pesticides inhibited Microcystis growth, the chlorophyll a fluorescence and
nitrate reductase of Microcystis were enhanced. Furthermore, there were different functions on Microcystis
between the two pesticides. MYN displayed a strong enhancing of nitrate reductase in Microcystis.
Meanwhile, it obviously increased soluble proteins and membrane permeability of the cells. Different from
MYN, higher concentration of GXJZ could reduced soluble proteins in the cells. This research suggested low
concentration pesticides entering water body should be helpful for cyanobacterial bloom-occurring; there
were different toxic mechanisms to Microcystis for the two pesticides in higher concentration.
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Figure 1 Effects of GXJZ (4.5% cypermethrin) on the growth of M.

aeruginosa. (A: growth curve; B: Chl ¢ and carotenoids)
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Figure 2 Effects of MYN (25% diflubenzuron) on the growth of M.
aeruginosa. (A:growth curve;B:Chl a and carotenoids)
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Figure 3 Effects of different concentrations of GXJZ (top) and
MYN (bottom) on Chl a fluorescent distribution of M.

aeruginosa.
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Figure 4 Effects of different concentrations of GXJZ (left) and

MYN (right) on Chl a fluorescent intensities of M. aeruginosa.
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Figure 5 Effects of different concentrations of GXJZ (left) and
MYN (right) on the nitrate reductase activity of M. aeruginosa.
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Figure 6 Effects of different concentrations of GXJZ (left) and

MYN (right) on the soluble proteins of M. aeruginosa.
6 RERE GXJIZ () MYN (E)HREZETALEANTM

3.5 ARG EEMAAEEERZID

B 7T s A AEAS R PE I P A A 25 0E T R R R4 R
Jo R AN AR BB T AR . S5 R BRI B AE KK
RIREEN, AP IE M XA PR, (BEHI A K
PR EE T, BB TEEN BN . 40 B P AR Ak
P58 T AN A2 BRI R o 40 M2 B R IR, 3L
TWIEESIER, M RS RN, B9
WA LA B S T L, A B AR 45 R
5 FIRGXIZFIMY NG T2 3 A K 25 S — 5

30

25

20

Soluble protein (mg.mgChd ".h™")

=
w

0 05 01 1 5 10 0 001 01 1 5 10
GXJZ concentration (mg.L") MYN concentration (mg.L")

Figure7 Effects of different concentrations of GXJZ (left) and
MYN (right) on the cell membrane permeability of M.

aeruginosa.
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