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Acute Toxicity of Five Insecticides to Daphnia magna in Water—sediment System

XU Yan, BIAN Wen—jie, LI Shao—nan”, ZHU Guo-nian
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Abstract: A water—sediment system consisting of culture medium of M and artificial soil was established in this study. Acute toxicity of five
insecticides, i.e. chlorpyrifos, fipronil, fenvalerate, cyfluthrin, and bifenthrin, towards water flea, Daphnia magna, was tested with this system.
The insecticides were added by spiking stock solution of the standard or the technical materials into the water columns and the daphnia were
introduced thereafter. Result of the study showed that 48 h—LCs, values for the five insecticides were determined to be 9.01, 88.1, 0.142,
0.097 6 a.i.pg-L™, and 0.050 4 a.i.pg L™ The corresponding values of 48 h—LCs; derived from sediment—free systems were determined to be
3.31, 238, 0.459, 0.050 7 a.i.pg* L™ and 0.030 4 a.i.pug L. To compare the LCs values from the two systems, we could see that toxicity of
chlorpyriflos, cyfluthrin, and bifenthrin enhanced in water—sediment system, whereas the toxicity of fipronil and fenvalerate declined. It seems
that pattern of change of LCs, did not accord well with fluctuation of 1g K,,, values among the insecticides involved. This study revealed that it
was difficulty to predict toxicity declination for pesticides being applied in water—sediment system merely by hydrophobic nature because the
declinations were determined by multi factors.
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Figure 1 The water / sediment system
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Table 1 The LCs, values of five types of insecticide to Daphnia magna in sediment—{ree systems

%ﬁx‘fiﬁ?ﬁl ' FFEE %ﬁ'ﬁlﬂaﬁﬁ. HEZ 8 - LCm(?S%Efﬁl{E} )
Pesticides Time of exposure /h Regression equations LCs(95% Confidential Limit )/pg-L™

=0 24 Y=14.102 1+3.876 1X 0.929 4 4.48(3.58~5.96)
chlorpyrifos 48 Y=16.242 5+4.531 8X 0.999 4 3.31(2.52~4.03)

SULS 24 Y=5.062 7+1.947 3X 0.992 0 929(569~3 900)

fipronil 48 Y=6.474 1+2.366 6X 0.975 4 238(151~322)

&k AGis 24 Y=11.435 7+42.078 9X 0.992 4 0.802(0.520~1.10)
fenvaleratee 48 Y=12.011 2+2.100 6X 0.999 8 0.459(0.324~0.682)
g 24 Y=9.204 4+1.084 0X 0.996 5 0.132(0.076 3~0.235)

cyfluthrin 48 Y=13.838 8+2.058 1X 0.984 5 0.050 7(0.032 0~0.071 3)

B AGs 24 Y=11.687 7+1.591 3X 0.976 8 0.062 7(0.030 8~0.094 3)

bifenthrin 48 Y=13.131 8+1.800 0X 0.999 2 0.030 4(0.006 45~0.050 4)
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G55 FhoR BRI P IBCORSGE . RRTRAYBE I REAL
B, 48 h-LCs (HAE “IK-JRIR R A F A AR
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Table 2 The LCs, values of five types of insecticides to Daphnia magna in water-sediment systems

HE—5E

%ﬁéﬁ?ﬂl . FFEE %ﬁ.ﬁlﬂaﬁﬁ HEZ 8 - LCSO(QS%E%EE} )
Pesticides Time of exposure /h Regression equations LCs(95% Confidential Limit)/pg- L™
A EZ 24 Y=18.736+7.134 9X 0.995 3 11.9(9.87~17.6)
chlorpyrifos 48 Y=39.975+17.102 0X 0.990 3 9.01
UL B2 24 Y=5.462 1+1.303 6X 0.988 4 442(276~1 080)
fipronil 48 Y=6.874 6+1.776 9X 0.985 7 88.1(55.4~126)
SR AR, 24 Y=15.551 5+3.134 5X 0.982 3 0.430(0.328~0.735)
fenvaleratee 48 Y=13.546 9+2.222 1X 0.984 3 0.142(0.021 2~0.220)
SES R EL 24 Y=10.938 6+1.632 1X 0.986 6 0.230(0.157~0.375)
cyfluthrin 48 Y=10.570 0+1.388 9X 0.965 2 0.097 6(0.061 2~0.164)
B AR B2 24 Y=10.721 1+1.456 3X 0.986 1 0.118(0.074 2~0.280)
bifenthrin 48 Y=14.401 1+2.187 6X 0.980 0 0.050 4(0.027 1~0.070 6)

R3S MRBAEFRHARN ML RZEZTHSESENELE RO LR
Table 3 The result of comparisons between acute toxicity of five types of insecticides to Daphnia magna in sediment—free and

water—sediment systems

2 48 h-LCu/pg L WA CRRIBERIE) 20 C 1 pH 7 ZFF F 1K
Pesticides TJEEJR Sediment—free system A JiEJE Water—sediment system Ratio of LCs 1gK,, at 20 °C and pH 7"
X2 357E bifenthrin 0.030 4 0.050 4 1.66 7.3
FA B FHE cyfluthrin 0.050 7 0.097 6 1.93 6.0
&% 3G Hg fenvalerate 0.459 0.142 0.309 5.0
FEFLIE chlorpyrifos 3.31 9.01 2.72 4.7

U fipronil 238 88.1 0.370 3.8
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