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Joint toxicity of binary complexes of cartap, spirotetramat, copper, and cadmium to Vibrio fischeri

YIN Hong—yang'?, ZHAO Yuan', ZHENG Yi’, BAO Cong™*, HUANG Xin—xin’, DING Ying—jie’, CAI Qiang™

(1. College of Environment & Safety Engineering, Changzhou University, Changzhou 213164, China; 2. Zhejiang Yangize Delta Region In-
stitute of Tsinghua University, Jiaxing 314006, China; 3. Jiangsu Agri—animal Husbandry Vocational College, Taizhou 225300, China;
4. Wageningen University, Marine Animal Ecology Group, De Elst 1, Wageningen 6708WD, The Netherlands; 5. Shanghai Entry—Exit In-
spection and Quarantine Bureau, Technology Center Animal, Plant and Food Inspection and Quarantine, Shanghai 200135, China)
Abstract: In view of the widespread use of cartap, spirotetramat, and common heavy metal pollutants, such as copper and cadmium in agri-
cultural activities, the joint toxicity of their complexes on Vibrio fischeri was studied. The ECso(median effective concentration) was calcu-
lated with the acute toxic effects of binary complex contamination on Vibrio fischeri employing different exposure times. The Mixtures Toxic-
ity Index method was employed to evaluate the joint toxicity. The acute toxicity experiments showed that the ECso of copper, cadmium, car-
tap, and spirotetramat on Vibrio fischeri at 15 mins was 0.53, 0.74, 79.06 mg- L', and 116.67 mg- L', respectively. The joint toxicity of car-
tap and heavy metals on Vibrio fischeri was mainly additive. When the spirotetramat accounted for a low proportion in the binary mixtures,
the joint toxicity was partially additive. The presence of cartap and spirotetramat may slow down the rate of metal ions entering the cell.
Therefore, the study of exposure time for joint toxicity on Vibrio fischeri should be extended to 45 mins.
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Figure 1 The 15 min and 30 min ECs of heavy metal copper and
cadmium to Vibrio fischert
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Figure 2 The 15 min and 30 min ECs of pesticides cartap and
spirotetramat to Vibrio fischer
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Table 1 The ECso of binary mixtures of copper—cartap and cadmium—cartap

il : AMESF Copper: Cartap % : AP} Copper: Cartap
] 1:2 1:1 2:1 1:2 1:1 2:1

Timehmin g UYWAY W AU W AT W AP W AUl
Copper  Cartap  Copper  Cartap  Copper  Cartap  Cadmium  Cartap  Cadmium  Cartap  Cadmium  Cartap

15 0.44 131.00 0.40 59.81 0.65 48.61 0.71 151.13 0.81 86.17 0.81 43.05

30 0.35 104.55 0.35 51.52 0.57 42.16 0.57 122.21 0.71 75.45 0.73 38.71

45 0.29 85.39 0.26 38.43 0.43 32.10 0.36 75.88 0.47 50.33 0.55 29.17

60 0.27 81.69 0.25 36.67 0.40 30.11 0.34 73.02 0.46 48.62 0.53 28.38

75 0.26 78.68 0.24 35.36 0.38 28.17 0.33 70.61 0.44 46.63 0.49 26.15

90 0.25 75.57 0.23 34.02 0.34 25.44 0.32 67.36 0.42 45.18 0.49 26.22
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Table 2 The ECs of binary mixtures of copper—spirotetramat and cadmium—-spirotetramat
i - 12 5 2, T4 Copper: Spirotetramat f - W2 L Z, i Cadmium : Spirotetramat
Fisf [ 1:2 1:1 2:1 1:2 1:1 2:1
Timefmin gy wpmzmg @ BAZEE W BEMZE W BOGZE W BGZE W B

Copper Spirotetramat Copper Spirotetramat Copper Spirotetramat Cadmium Spirotetramat Cadmium Spirotetramat Cadmium Spirotetramat

15 0.52  230.90 0.53 117.26 0.67 65.73 0.65 204.47 0.76 119.47 1.04 81.84
30 047 20491 0.48 105.50 0.62 68.35 0.54 169.31 0.70 110.19 0.91 72.37
45 0.38 167.71 0.44 95.79 0.55 60.03 0.46 146.61 0.64 100.95 0.75 59.09
60 0.37 162.67 0.43 93.83 0.53 57.88 0.45 142.81 0.63 99.46 0.73 57.30
75 0.35 152.52 0.41 90.34 0.52 56.88 0.44 139.30 0.62 97.60 0.71 55.83
90 0.34 148.11 0.40 87.51 0.51 55.83 0.43 135.36 0.60 95.29 0.69 54.52
R3 A-FEAZTREREERREASEITN R5 A-ERZEZTRESERBESSEITMN
Table 3 Evaluation of joint toxicity of binary mixtures of Table 5 Evaluation of joint toxicity of binary mixtures of
copper—cartap copper—spirotetramat
1 R BEFF Cadmium: Cartap il - 1% 41 2T Copper : Spirotetramat
Fisf [E] 1:2 1:1 2:1 st ] 1:2 1:1 2:1
15 —-1.25 #5040 FAMIM -0.50 A 15 -1.69  #EPr -0.01  ghr -0.64 BT
30 -0.69 fHEPL 0.62 FAAHIN -0.15 T 30 -1.39  #5Br 015 EAAEIN -0.38  dEdbL
45 -0.19 5P 104 EAHID 0.52 FAAHIM 45 -0.90  #EbL 029 FAAHIN -0.06 Ay
60 -0.08  ghyr 111 BREL 0.68 AN 60 -0.82 b 032 #AAHM 003 Ay
75 0.01 My 117 BFE 0.85 EH4AM 75 -0.66  #Ebr 037 FAAEIN 0.07 AL
90 0.11 FB-AHIN 122 BhlA 1.09  fj BLAH I 90 -0.59 5B 042 FRAMAHIN 0.2 FAAHIM
F4 R-FEAZTREERBEASEITN o F-EHZE_TRESERBESEHTEN
Table 4 Evaluation of joint toxicity of binary mixtures of Table 6 Evaluation of joint toxicity of binary mixtures of
cadmium—cartap cadmium—spirotetramat
A+ %P Copper: Cartap 2 1 218 Cadmium Spirotetramat
PR ] 1:2 1:1 2:1 FRF 1] 1:2 1:1 2:1
15 -1.60 5Bt -0.12 KL -020 bt 15 -1.39 Pt -0.03 iz -0.83 T
30 -1.08 #EBr 007 Az 0.06 ML 30 -0.92 ¥EBr 008 L -050 BT
45 0.10 #4-AHIM 0.65 FArAHIM 075 FBATAHN 45 -0.56 BT 021 #AAHM -0.03 A7
60 0.20 #4AHM  0.70 FAAHM  0.82  FAAHM 60 -0.50  #EBr 023 #aAHmM 005 A7
75 0.28 #BAHM  0.76 FAAHM  1.02  fRiEEAHN 75 -044  H5br 026 FBAAIN 0.2 FAAHM
90 0.40 FRAAHI 0.81 FAFM  1.02 AR 90 -037  #EBr 029 #aAHmM 0.17  EFaAHM

KA BEPE th S5 UM S N AIAE T, B 45 min i
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