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Combined toxicity of dimethoate, copper and zinc to aquatic organisms

DING Yingjie, ZHU Yin, SHEN Lingjin, CAI Jialing”

(Zhejiang Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006, China)

Abstract: To study the combined toxicity of dimethoate, copper and zinc, photobacterium phoshoreum and zebrafish eggs were used as
model organisms. The combined toxicity of dimethoate—copper and dimethoate—zinc was evaluated by mixture toxicity indices (MTI).
Toxicity test of photobacterium phoshoreum : the ECso of dimethoate, copper and zinc after 15 min exposure were 123, 0.53 mg+L™" and 1.71
mg - L' respectively. The ECso after 30 min were 122, 0.50 mg+ L™ and 1.54 mg- L™". The MTI of dimethoate—copper and dimethoate—zinc
after 15 min were 0.69 and 0.60. Toxicity test of zebrafish eggs : the LCs of dimethoate, copper and zinc exposed after 72 h of exposure were
0.31, 1.67 mg - L™ and 369 mg+ L™". The MTI of dimethoate—copper and dimethoate—zinc after 72 h were 0.70 and 0.75. The combined
toxicity of dimethoate—copper and dimethoate— zinc was enhanced, and the overall toxicity showed a partially additive effect. Therefore, the
residues of these two substances in the environment has the potential to cause harm to aquatic and other organisms.

Keywords : dimethoate; copper; zine; photobacterium phoshoreum; zebrafish egg; combined toxicity
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Table 1 The ECs of dimethoate , copper and zinc to photobacterium phoshoreum (mg-L™")

A [A] Time/min il Copper(95%CI) #¥ Zine(95%Cl) SR Dimethoate (95%Cl)
15 0.53(0.52~0.53) 1.71(1.56~1.86) 123(119~128)
30 0.50(0.49~0.51) 1.54(1.43~1.66) 122(115~130)

R2 RAYHIEY = E LML M ZANRE (mg- L)

Table 2 Concentrations of components in a mixture with half inhibitory effects on organisms(mg-L™)

SRIFE-4 Dimethoate—Copper

IR~ Dimethoate—Zinc

0| C()pper( 95%CI) :

S Dimethoate (95%CI)

¢ Zinc(95%CI) S Dimethoate (95%CI)

15 min ECso 0.33(0.25~0.40) 76.4(59.2~93.6) 1.13(1.00~1.26) 81.3(72.1~90.6)
x3 RRER HREVEEFETMN
Table 3 The joint toxicity evaluation of dimethoate — copper and dimethoate - zinc
Fi 1] SRR -4 Dimethoate—Copper SRR -4F Dimethoate—Zinc
Time/min Ly B Effect L 303 Effect
15 0.69 R AN 0.60 AN

1% WHART]
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x4 BRAVMPMHD AR EFBARMPZTHS IRE (mg- L)

Table 4 The concentration of each component in the mixture with half lethal effect on zebrafish (Danio rerio) eggs(mg-L™")

SRAFE-4 Dimethoate—Copper

IR —%F Dimethoate—Zine

#il Copper(95%Cl) :

I Dimethoate (95%CI)

B Zinc(95%Cl) ; IR Dimethoate (95%CI)

LCs 1.03(0.92~1.14)

0.19(0.17~0.21)

220(175~264) 0.18(0.15~0.22)

x5 FR5ME FREEWEKESHEITM
Table 5 The joint toxicity evaluation of copper — dimethoate and

zinc — dimethoate

SR -4 Dimethoate—Copper IRIE-EE Dimethoate—Zinc

L W Effect L RO Effect
0.70 i 0.75 R4 AN
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