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Background: As the occurrence of pesticides in surface waters and the 13 

toxic effects of these pollutants to aquatic environment, the most studies 14 

are focused on determination of toxicity responses of different fish 15 

species to the chemical and synthetic pesticides.     16 

Objective: The aim of the present study was to determine the acute 17 

toxicity of Deltamethrin as potential dangerous organic pesticides to 18 

assess mortality effects of this chemical agent to the silver carp and 19 

roach.  20 

Methods: This study was conducted on 105 fish samples from each 21 

species which were exposed to different concentrations of Deltamethrin 22 

(0, 0.01, 0.02, 0.04 and 0.08 ppm for Deltamethrin) for 96 h in 120 L 23 

glass aquaria. LC50 was determined with probit analysis. 24 

Results: The LC50 values of Deltamethrin in roach were significantly 25 

higher compared to silver carp (P<0.05). Also, the very low LC50 26 

obtained for Deltamethrin (0.223 ± 0.07 ppm) indicate that Deltamethrin 27 

is highly toxic to silver carp and roach.   28 

Conclusion: Deltamethrin had more toxicity to silver carp compared to 29 

roach fish, and its toxicity varied with increase of concentration and 30 

exposure time. Additionally, silver carp and roach fish was sensitive to 31 

low values of Deltamethrin.      32 

 33 

 34 

Introduction 
 

Presence of pesticide in surface waters was reported in 

Europe and North America since 50 years ago, and 

many documents have been proved the toxic effects of 

these pollutants to aquatic environment (Galloway and 

Handy, 2003; Capel et al., 2001).  

     The pyrethroids components such as Deltamethrin 

are largely used as pediculicides and are known as the 

most potent insecticide (Smith and Stratton, 1986; 

Viran et al., 2003). Pyrethroids have been proved to be 

extremely toxic to fish and some aquatic arthropods, 

such as shrimps (Viran et al., 2003; Bradbury and 

Coats, 1989). 

     Acute toxicity of a pesticide refers to the chemical’s 

ability to cause damage to an animal from a single 

exposure, generally during a short time. Many 

researchers have been used the acute toxicity tests of 

pesticides on fish to acquire rapid estimates of the 

concentrations that cause direct and irreversible harm to 
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the used organisms in their studies (Parrish, 1995; 

Pandey et al., 2005). 

      The 96-h lethal concentration, 50% (LC50) tests are 

conducted to measure the susceptibility and survival 

potential of organisms against particular toxic substances 

such as oils pollution. Higher LC50 values are less toxic 

to organisms, because greater concentrations are 

required to produce 50% mortality. The results from 

acute toxicity tests can provide information for 

comparison of toxicity and dose-response relationship 

among members of chemical classes and help to the 

selection of candidate materials for further work 

(Hedayati et al., 2010). 

     The present study was performed to determine the 

acute toxicity of Deltamethrin as potential dangerous 

organic pesticides to assess mortality effects of these 

chemicals to some valuable cultured fish of Iran, silver 

carp (Hypophthalmicthys molitrix) and roach (Rutilus 

rutilus). 

 

Materials and methods 

 
A total of 105 fish samples were used for lethal 

experiments from each species, silver carp (~ 45 g and 

18 cm) and roach (~ 3.5 g and 7 cm). Samples 

transferred within a 400-L aerated tank equipped with 

aeration by 200 L of tap freshwater. Test chambers 

(glass aquaria, capacity 120 L) were filled with 

Deltamethrin. Before assays, all fish were acclimated for 

a week in these aquaria with continuous aeration. Water 

temperature was constantly regulated at 27°C by using 

aquarium heater. Fish were fed twice daily with 

formulated feed and dead fish were immediately 

removed to avoid water deterioration (Gooley et al., 

2000). All fish were equally divided in to 5 groups based 

on the exposure to Deltamethrin (2.5%) values which 

including: 0 (control group), 0.01, 0.02, 0.04 and 0.08 

ppm. The mentioned values of Deltamethrin were added 

as a single dose. Test medium was not renewed during 

the assay and no food was provided to the animals. 

Values of mortalities were measured at time 24, 48, 72 

and 96 h. 

     Acute toxicity tests were carried out in order to 

calculate the 96h-LC50 for Deltamethrin. Cumulative 

mortality was recorded 24, 48, 72 and 96h after the 

exposure to Deltamethrin and LC50 values and its 

confidence limits 95% (95% CL) were calculated using 

the reported method by the Boudou and Ribeyre (1997). 

The values of LC50 were calculated from the data 

obtained in acute toxicity bioassays by the "probit 

analysis" method (Finney, 1971) and using SPSS ver. 

11.5 software.  

     The LC1,10,30,50,70,90,99 values were derived 

using simple substitution probit of 1,10,30,50,70,90 and 

99 respectively for probit of mortality in the regression 

equations of probit of mortality vs. Deltamethrin.  

     The 95% CL for LC50 were estimated by using the 

following formula: 

 

LC50 (95% CL) = LC50 ± 1.96 [SE (LC50)].  

 

     In this formula, standard error (SE) of LC50 is 

calculated from the formula: pnwbLCSE /1)50(   

where: b = the slope of the Deltamethrin/probit response 

(regression) line; p = the used values of Deltamethrin, n 

= the number of fish in each group, w = the average 

weight of the observations (Hotos and Vlahos, 1998).  

     At the end of experiment, the LOEC (Lowest 

Observed Effect Concentration) and NOEC (No 

Observed Effect Concentration) were determined for 

each endpoint measured.  

 

Results 

 
Cumulative mortalities of silver carp and roach during 

different times after exposure to the used values of 

Deltamethrin are presented in tables 1 and 2, 

respectively. No fish died during the acclimation period 

before exposure, and also in control group during the 

experiments. The mortality was increased from 0.02 and 

0.04 ppm up to 0.08 ppm in silver carp and roach, 

respectively. Moreover, 100% mortality was recorded at 

0.08 ppm for both fish, and no mortality was observed 

up to the 0.01 and 0.02 ppm during the exposure times in 

silver carp and roach, respectively. 

     The lethal concentrations (LC1-99) of Deltamethrin 

for silver carp and roach during the studied period (24 – 

96 h) after exposure are presented in tables 3 and 4, 

respectively.  

     We found that the LC50 values of Deltamethrin in 

roach were significantly higher compared to silver carp 

(P<0.05), and its values had regular decreasing pattern 

and higher toxicity with progress of time after exposure 

in silver carp. However, a relatively similar condition 

was observed in roach fish. The obtained very low LC50 

for Deltamethrin was 0.223 ± 0.07 ppm.  

J Comp Clin Path Res 1/2 (2012)47 -51 © IDLSR, 2012                                                                                                48                                                                             

  

Toxicity responses of Silver carp and Roach to Deltamethrin                                                                                                         Jahanbakhshi, A. 



Table 1. Cumulative mortality of silver carp during different times after exposure to different values of Deltamethrin 

 

 
 

 

 

 

 

 

 

Table 2. Cumulative mortality of roach different times after exposure to different values of Deltamethrin  

 

 

 

 

 

 

 

Table 3. Lethal concentrations (LC1-99) of Deltamethrin during different times after exposure in silver carp. 

 
                           

 

 

 

 

 

 

 

 

 

 

                          CL: Confidence limits; SE: standard error. 

 

Table 4. Lethal concentrations (LC1-99) of Deltamethrin during different times after exposure in roach. 

 

 

 

 

 

 

 

 

 

 

 

 

                          CL: Confidence limits; SE: standard error. 

 

 

Concentration of Deltamethrin (ppm) Mortality (No.) 

 n 24h 48h 72h 96h 

0 (Control) 21 0 0 0 0 

0.01 21 0 0 0 0 

0.02 21 2 5 6 8 

0.04 21 3 8 12 15 

0.08 21 18 21 21 21 

Concentration of Deltamethrin (ppm) Mortality (No.) 

 n 24h 48h 72h 96h 

0 (Control) 21 0 0 0 0 

0.01 21 0 0 0 0 

0.02 21 0 0 0 0 

0.04 21 5 5 10 11 

0.08 21 19 20 21 21 

 

Point 

 Concentration of Deltamethrin(ppm) (95%CL) 

 24h 48h 72h 96h 

LC1 Mean 0.008 0.002 0.001 0.0001 

LC10  0.026 0.015 0.014 0.013 

LC30  0.039 0.029 0.026 0.023 

LC50  0.048 0.038 0.034 0.030 

LC70  0.057 0.047 0.042 0.037 

LC90  0.070 0.061 0.054 0.047 

LC99  0.088 0.079 0.070 0.067 

 SE 0.78 0.61 0.67 0.73 

 

Point 

 Concentration of Deltamethrin(ppm) (95%CL) 

 24h 48h 72h 96h 

LC1 Mean 0.019 0.019 0.015 0.015 

LC10  0.031 0.031 0.027 0.027 

LC30  0.040 0.040 0.036 0.036 

LC50  0.046 0.046 0.042 0.042 

LC70  0.052 0.052 0.048 0.048 

LC90  0.061 0.061 0.056 0.056 

LC99  0.073 0.073 0.069 0.069 

 SE 1.9 1.9 1.78 1.78 
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Discussion 

 
Many researchers have been reported the occurrence of 

pesticides in high concentrations in agricultural 

wastewaters and their toxicity to aquatic organisms 

especially fish species (Capel et al., 2001; Galloway and 

Handy, 2003). Contamination of aquatic environment 

with pesticides is very possible via rainfall runoff (Willis 

and McDowell, 1982). Fish are sensitive to aquatic 

contamination and serious concerns remains due to their 

potential to cause adverse effects on human and wild life 

populations. 

     The results of the present study indicated that acute 

toxicity of Deltamethrin varied in silver carp and roach; 

however silver carp was more sensitive. Toxicity of 

Deltamethrin increased with progress of exposure time 

and increase of the concentration. Moreover, we found 

that Deltamethrin could be a lethal and highly toxic 

agent to the studied fish. The 96h- LC50 value was 0.030 

± 0.73 ppm and 0.040 ± 1.78 ppm for silver carp and 

roach, respectively. 

     There are many reports about the high toxicity of 

Deltamethrin to fish species. Deltamethrin toxicity has 

been reported in Poecilia reticulata as LC50=0.016 ppm 

(Mittal et al., 1994) and guppies as 5.13 mg/L (Viran et 

al., 2003). In addition, its 96-h LC50 values for various 

fish species was reported as follows: Salmo gairdneri, 

0.39 mg/L; Cyprinus carpio, 1.84 mg/L; and 

Sarotherodon mossambica, 3.50 mg/L (Mestres and 

Mestres, 1992), and also LC50 value of Deltamethrin for 

Tilapia, Oreochrom isniloticus was reported as15.47 μg/l 

(Boateng et al., 2006). Although, Deltamethrin is 

thought to be less toxic in field conditions due to its 

adsorption to sediments, these data are useful to assess of 

potential ecosystem risks (Viran et al., 2003). The level 

of Deltamethrin toxicity in fish is varied in different ages 

and species. Young fish are more susceptible to the 

Deltamethrin toxicity, and different species respond 

unlike to concentrations of chemicals (Boateng et al., 

2006). 

     Our results from this study revealed that LC50 values 

of Deltamethrin is more toxic to cultured freshwater fish 

and it seems, the observed differences concerning the 

LC50 values with the previous reports are mainly related 

to the exposed concentration of Deltamethrin, during the 

exposure time and susceptibility of fish species. 

Moreover, lower value of LC50 obtained for studied fish 

was important and confirm sensitively of aquaculture 

species to low Deltamethrin doses. Further researches 

are recommended to study the processes by which these 

chemicals affect physiology and histology of fish and 

their accumulation in fish tissues.  

 

Conclusion 

 
Toxicity of Deltamethrin was higher in silver carp 

compared to roach fish, and its toxicity is dose-

dependent and varies with progress of exposure time and 

also, above mentioned fish species are sensitive to low 

values of Deltamethrin.      
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