First report on the toxicity of copper and zinc on the Afrotropical whirligig beetle, Orectogyrus alluaudi (Coleoptera: Gyrinidae): Effect on survival and oxidative stress
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Table 1. Survival of Whirligig beetles, Orectogyrus alluaudi after 7 days exposure to Zinc (ZnCl2) 
	
	0 mg/L
	20 mg/L
	40 mg/L
	80 mg/L
	160 mg/L
	320 mg/L

	24 h
	10
	9
	9
	10
	10
	10

	
	10
	10
	10
	10
	10
	10

	
	10
	9
	10
	10
	10
	10

	48 h
	10
	9
	8
	10
	10
	9

	
	10
	10
	10
	10
	10
	8

	
	10
	8
	10
	10
	10
	10

	72 h
	10
	9
	8
	10
	9
	7

	
	10
	10
	9
	10
	8
	7

	
	10
	8
	10
	10
	8
	8

	96 h
	7
	8
	8
	10
	7
	5

	
	10
	9
	9
	9
	6
	5

	
	10
	7
	10
	10
	7
	5

	120 h
	7
	8
	8
	9
	5
	3

	
	8
	9
	9
	9
	4
	2

	
	10
	7
	10
	7
	6
	5

	144 h
	5
	7
	8
	8
	5
	2

	
	6
	9
	8
	9
	4
	1

	
	9
	7
	9
	6
	4
	3

	168 h
	4
	7
	7
	7
	3
	0

	
	4
	9
	7
	9
	2
	0

	
	6
	7
	8
	6
	4
	0














Table 2. Survival of Whirligig beetles, Orectogyrus alluaudi after 7 days exposure to copper (CuCl2) 
	
	0 mg/L
	15 mg/L
	30 mg/L
	60 mg/L
	120 mg/L
	240 mg/L

	24 h
	10
	10
	10
	10
	10
	10

	
	10
	10
	10
	10
	10
	8

	
	10
	10
	9
	10
	10
	9

	48 h
	10
	10
	10
	10
	9
	9

	
	10
	10
	10
	10
	10
	6

	
	10
	10
	8
	10
	10
	7

	72 h
	10
	10
	10
	10
	7
	5

	
	10
	10
	10
	10
	7
	5

	
	10
	10
	8
	10
	9
	5

	96 h
	7
	10
	10
	10
	3
	0

	
	10
	10
	10
	10
	4
	1

	
	10
	9
	8
	10
	7
	1

	120 h
	7
	9
	9
	8
	3
	0

	
	8
	9
	10
	9
	3
	0

	
	10
	9
	8
	9
	6
	0

	144 h
	5
	9
	9
	8
	3
	0

	
	6
	8
	9
	7
	3
	0

	
	9
	8
	8
	8
	6
	0

	168 h
	4
	7
	7
	7
	2
	0

	
	4
	8
	9
	6
	3
	0

	
	6
	7
	8
	8
	2
	0

















Fig. 1. Survival analysis (in proportion) of the Whirligig beetles, Orectogyrus alluaudi after 0 to 168 hours (7 days) exposure to copper and zinc.   







Table 3.  Malondialdehyde [MDA] and glutathione [GSH] level in adult Whirligig beetles, Orectogyrus alluaudi at 7 days of exposure to copper. 
	
	MDA
	GSH

	Dose
	Mean
	Stnd. Error
	Mean
	Stnd. Error

	0
	0.2617
	2.85E-03
	0.18
	6.35E-03

	15
	0.3027
	7.69E-03
	0.1247
	7.31E-03

	30
	0.2873
	7.75E-03
	0.0827
	0.0103

	60
	0.2243
	4.67E-03
	0.2107
	8.41E-03

	120
	0.2167
	4.91E-03
	0.26
	0.0118
























Table 4. Malondialdehyde [MDA] and glutathione [GSH] level in adult Whirligig beetles, Orectogyrus alluaudi at 7 days of exposure to zinc.
	
	MDA
	GSH

	Dose
	Mean
	Stnd. Error
	Mean
	Stnd. Error

	0
	0.2617
	2.85E-03
	0.18
	6.35E-03

	20
	0.2077
	5.36E-03
	0.296
	0.0119

	40
	0.1953
	1.76E-03
	0.2523
	5.70E-03

	80
	0.217
	0.0276
	0.2003
	0.0301

	160
	0.285
	0.021
	0.1663
	0.022
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