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Evaluation of combined toxicity of triazine pesticide contaminants against Chlorella pyrenoidosa

WANG Tao, BAN Long-ke, ZHANG Jin", BIAN Zhi-qiang, PAN Fa-kang

(Key Laboratory of Water Pollution Control and Wastewater Resource of Anhui Province, College of Environment and Energy Engineering,
Anhui Jianzhu University, Hefei 230601, China)

Abstract: In order to explore the toxicity of pesticide mixtures to non—target organisms, three triazine pesticides : metamitron (Met ), bladex
(Bla), and terbumeton (Ter) being as research objects and Chlorella pyrenoidosa (C. pyrenoidosa) as a test organism, direct equipartition
ray and uniform design ray procedures were used to design binary and ternary mixture systems, respectively. The time-concentration—effect
curves of triazine pesticide contaminants on C. pyrenoidosa were determined by using the microplate toxicity analysis method. Concentra-
tion addition(CA) was used as a standard reference model to analyze the toxicity interaction within mixture systems. Two—dimensional isob-
ologram and three—dimensional isobologram were applied to characterize combined toxicity interactions of mixtures. The change of chloro-
phyll a content in C. pyrenoidosa was analyzed to further evaluate the toxic effects of pesticides and their mixtures on C. pyrenoidosa. The results
show that the Logit function can effectively describe the toxicity of pesticides and their mixtures toward C. pyrenoidosa, the toxicity order of

the three triazines is as follows: Met>Bla>Ter. Based on the results predicted by CA model, toxicity interaction within binary mixtures
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changes from additive action to synergism, two—dimensional isobolograms indicate that the three binary mixture systems all show strong syn-

ergism at the median effective concentration. Five rays of ternary mixture systems all exhibit additive action which remain unchanged with

the lengthening of exposure time. The results predicted by CA model are the same as those of three—dimensional isobolograms. The reduc-

tion rate of chlorophyll a content is consistent with the changing trends of the pesticides’ concentration—response curves.

Keywords : triazine pesticides; Chlorella pyrenoidosa; combined toxicity; chlorophyll a; three—=dimensional isobologram
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Table 1 The physiochemical properties of three triazine pesticides

%% Name fai K Abb. 433X Molecular formula CAS 43 F1it Molecular weight/g-mol™ 4% Purity/% ¥ Concentration/mol - L™
AR Metamitron — Met CioH N0 41394-05-2 202.2 >98.0 8.40E-04
H4HE Bladex Bla CoH,5CING 21725-46-2 240.6 >99.3 4.16E-04
¥ 173 Terbumeton Ter CioHisNsO 33693-04-8 225.3 >99.0 4.44E-04
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Figure 1 The chemical structures of three triazine pesticides
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Table 2 The components and their concentration ratios of three binary and one ternary mixture systems

$2ERay  Pua Py $2k Ray Py Pr., 4k Ray Py, Pr.. HLERay  Pua Py, Pr..
Rl  5.83E-01 4.17E-01 R1 9.78E-01 2.19E-02|| R1 8.65E-01  1.35E-01 R1  7.46E-01 123E-01 1.31E-01
R2  7.78E-01 2.23E-01 R2  947E-01 5.30E-02|| R2 7.19E-01  2.81E-01 R2  7.46E-01 123E-01 1.31E-01
R3  8.75E-01 1.25E-01 R3 8.99E-01 1.01E-01| R3 5.61E-01  4.39E-01 R3  7.91E-01 192E-01 1.71E-02
R4  933E-01 6.68E-02|| R4  8.17E-01 1.83E-01| R4 3.90E-01  6.10E-01 R4  8.67E-01 2.76E-02 1.05E-01
R5 9.72E-01 2.78E-02| RS 6.41E-01 3.59E-01| RS 2.04E-01  7.97E-01 R5  8.98E-01 7.58E-02 2.60E-02
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Table 3 The Logit function fitting parameters and statistics , mean
effect concentration and its negative logarithm for the three

triazine pesticides

SFR WA LA S5 Fitting parameters ECs/
Name Time/h « B RMSE R mol-L PEC
Met 12 488 195 0.023 0.906 9 © 0
24 6.60 1.83  0.068 09795 2.47E-04 3.60
48 1244 293  0.094 09765 5.67E-05 4.24
72 15.00 3.50 0.083 09872 5.17E-05 4.28
96 15.00 3.52  0.085 09915 5.47E-05 4.26
Bla 12 0.86 0.66 0.031 0.820 3 ® 0
24 2.56  0.60 0.051 09739 5.41E-05 4.26
48 4.62 089 0.068 09763 6.44E-06 5.19
72 7.76  1.48 0.074 09721 S5.71E-06 5.24
96 1032 1.98  0.075 09863 6.13E-06 5.21
Ter 12 0.01 042 0.030 0.516 4 ® 0
24 2.67 0.62 0.048 09716 4.93E-05 4.30
48 6.17 1.22  0.067 09718 8.76E-06 5.05
72 9.35 1.83 0.083 09881 7.77E-06 5.10
96 12.56 246  0.087 09907 7.83E-06 5.10
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Figure 2 The time—concentration—effect curve of three triazine

pesticides on C. pyrenoidosa
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