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Abstract:  

The present study deals with the bioaccumulation of automobiles effluent water and its effect on behavioral changes in freshwater 

fish, Clarius bactharus . The acute toxicity studies were conducted to derive the LC50 concentrations. The LC50 values of 

automobiles effluent were determined to be 1600, 1400, 1200 and 1200 ml respectively for 24, 48, 72 and 96 hrs. The percentage 

of mortality was calculated by following the method of Finney’s probit analysis. During the course of experiment, the behavioral 

alterations were also observed. Hence, the present study revealed that, the LC50 value gradually decreased with the increase of 

exposure period and the mortality rate increased with increase in concentration of automobiles effluent 
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I. INTRODUCTION 

Environmental pollution resulting from industrial effluents and agricultural activities has become a 

global issue because of the extensive damage caused to the aquatic ecosystems and the disruption in the 

natural food chain, by several agricultural practices such as insecticidal and herbicidal application by 

Christopher, D.N. et.al (2013). The increasing population has put a stress on resources, resulting in the 

excessive use of organophosphorus pesticides and fertilizers to meet the demand. These substances 

ultimately pollute the aquatic environment and cause severe damage to the aquatic life especially to the fish, 

prawn and crab species Kumar A et.al (2010). Among the different groups of pesticides organophosphates 

are being used commonly as insecticides due to their facilitation properties like less persistence and rapid 

biodegradability in nature by Singh R. N et.al (2010) and Singh R. N (2012). Toxicity studies have played 

an important role in man’s efforts to monitor and modify the effects of his activities on the biota (Bhandare 

et al. 2011). In aquatic toxicology LC50 may be defined as the concentration of a compound that causes 

lethality of 50% of the exposed individuals (Wolf 1992). Fish serves as a bioindicator species as it responds 

with great sensitivity to changes in the aquatic environment and thus, has an important role in the 

monitoring of water pollution (Srivastava et al. 2010).  

The toxicology is the interaction study between chemical substances and biological systems in order 

to qualitatively determine the potential for chemicals to produce injury to the living organism. It give result 

in adverse effect influencing their development and reversible adverse effect on animals that heavy metal 
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released by industries are the main source to increase the contamination of aquatic ecosystems (Mali, 2002). 

Number of workers have shown the toxicology study on use different toxicant on different fishes Mishra 

(2011) working on Acute toxicity to freshwater fish, Mystus vittatus exposed to pulp mill effluent. Reddy, 

P.B (2018) working on toxic effects of waste water in cat fish (Heteropneutus fossilis)., Lan, S.M., et.al. 

(2021) working on the toxicity evaluation of pharmaceutical wastewater to the Nile tilapia ( Oreochromis 

niloticus )., Issa Barakat and Adib saad (2020): working toxicity effect of olive mill Wastewater on fish 

species (common carp) Cyprinus carpio, Yadav et.al. (2007): working on acute toxicity levels and 

ethological responses of Channa striatus to fertilizer industrial wastewater. Kavya Tanna et.al (2020) 

reported that the toxic effects are lethal and sub lethal both, which may change development, growth rate, 

reproduction, biochemistry, physiology and behaviour. Increase in temperature reduces the solubility of 

oxygen in water and hence, could raise the metabolic rate (oxygen demand) of the fish, thus limiting the 

oxygen carrying capacity of the blood (Gordon and McLeay, 1977). Hence, the objective of the present 

work was to observe the behavioral changes and toxicity test of LC50 of freshwater fish Clarius bactharus 

on exposure to automobiles effluent water from car servicing centers from Nanded District, Maharashtra. 

II MATERIALS AND METHODS 

Collection and Maintenance of fish:       

In the present investigation live fish Clarius bactharus were collected from Godavari River, Nanded 

(Maharashtra) and brought to laboratory. The fishes measuring 12+2 cm and weighing 14+ 2 gms were 

selected. They were examined for any pathological symptoms and washed with the 0.1% potassium 

permagnate for 2 minutes for avoid any fungal infection. The fish were then washed with water and 

acclimatized to laboratory conditions for fifteen days in glass aquaria. Physio-chemical parameters of water 

were analyzed by following the standard methods suggested by APHA (1998) (Table-1). 

 During acclimatization, the fish were provided with a diet consisting of live earthworms. Food 

supply was withdrawn 24 hours prior to the experimentation.  

The Toxicant selected for the study: 

 The automobile effluent water from car servicing centers from Nanded district were used as toxicant 

for present investigation.  

Collection of toxicant:  

The toxicant was collected from the different servicing centers from Nanded district in a 5 liter plastic 

bottles and this water is used as toxicant in ml and different concentration were prepared as per the dilution 

method suggested by APHA (1998). 

Bioassay test for determination of LC50 value:      

For acute toxicity test highly polluted servicing water were used. Different concentrations were made 200 

ml, 400 ml, 600 ml, 800 ml, 1000 ml, 1200ml, 1400 ml, 1600 ml, 1800 ml, 2000 ml and 2200 ml. each 

aquarium 20 liter of water is taken and made 11sets of aquarium and different concentration to used for the 

study as per dilution method suggested by APHA (1998). The automobiles effluent water was used for each 

exposure.           
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Static bioassay experiments were conducted as suggested by Doudoroff et al., (1951).  Fishes of 

uniform size (12 ± 2 cm) and weight (14 ± 2 gm) were used for all the tests. During exposure period, the 

animals were starved. Eleven (11) concentrations were tried. For each concentration, 10 fishes were exposed 

in 20 liter glass aquarium. This arrangement was made to maintain almost similar ratio of fish weight to 

water volume in the experiments. Each experiment was repeated six times. The numbers of fish killed in 

each concentration were recorded at regular intervals of 24, 48, 72 and 96 hours. During the course of 

experiment, the behavioral alterations were also observed. The average mortality in each concentration was 

calculated and LC50 values for different intervals of time for automobiles effluents were calculated by 

Statistical analysis (Probit analysis, Finney, 1971). 

Statistical Method:         

This method makes use of probit analysis (Finney, 1971). The percent mortality was converted into probit 

mortality and the values were plotted against pesticide concentration in a double logarithmic grid. To fit the 

straight passing through line which is the pesticide concentration at which there was a probit kill of 50% 

was noted to represent LC50 for that exposure period. The behavioral alteration in toxicant exposed fish was 

observed during the acute toxicity study of automobiles effluent.  

III RESULTS AND DISCUSSION: 

In present investigation static bioassay test was selected to see the toxicity of automobiles effluent on 

Clarius bactharus. Eleven different concentrations of automobiles effluent i.e. 200 ml to 2200 ml were 

selected. 

Control group:  In the present investigation in control group no mortality observed during the period of 

toxicity study. The fishes in control group they show normal behavior and also no any physiological 

changes in fishes. 

Experimental: In the experimental group the mortality was found at the concentration of automobiles 

effluent 600 ml at 24 and 48 hours but in 72 and 96 hours the mortality is occur at the 400 ml. The LC50 

values for 24, 48, 72 and 96 hours for automobiles effluent were determined by three method. Eleven sets 

were made for the different concentration of automobiles effluents.       

Statistical method percent mortalities were converted to Probit kills according to Finney table 

(1971). The value obtained for these exposures period the LC50 values for automobiles effluent recorded as 

1527 ml for 24 hrs, 1275ml for 48 hrs, 1071 ml for 72 hrs, and 1024 ml for 96 hrs. as per the statistical 

methods suggested by Finney, D.J. (1971). No mortality was observed in control group. The values are 

represented in table no. 1 to table no. 4 and graphically represented in fig. no. 1 to 4.  

Behavioral changes in fish due to acute toxicity: 

In the present investigation in “A” batch as control group the fishes shows normal behavior they 

were usually very active and showed fast well coordinated movements they were quite alert even at slightest 

possible disturbance but experimental group batch “B” the changing in the behavior of fishes like slight  
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Table 1. Effect of automobiles effluent on Clarius bactharus  for 24 hours  

Sr. No. conc. Of Toxicant 

(in ml) 

Log Conc. No. of fish 

exposed  

No. of 

Dead 

% Mortality  Probit kill 

1 800 2.9031 10 1 10 3.72 

2 1000 3.0000 10 2 20 4.16 

3 1200 3.0792 10 3 30 4.48 

4 1400 3.1461 10 4 40 4.75 

5 1600 3.2041 10 5 50 5.00 

6 1800 3.2553 10 6 60 5..52 

7 2000 3.3010 10 7 70 5.52 

8 2200 3.3424 10 9 100 8.09 

 

Fig. 1 Relationship between the conc. Of automobiles effluent and mortality of Clarius bactharus for 24 hours  

 
 

Table 2. Effect of automobiles effluent on Clarius bactharus  for 48 hours  

Sr. No. conc. Of 

Toxicant (in ml) 

Log Conc. No. of fish 

exposed  

No. of Dead % Mortality  Probit kill 

1 400 2.6021 10 - - - 

2 600 2.7782 10 1 10 3.72 

3 800 2.9031 10 2 20 4.16 

4 1000 3.0000 10 3 30 4.48 

5 1200 3.0792 10 4 40 4.75 

6 1400 3.1461 10 5 50 5.00 

7 1600 3.2041 10 6 60 5..52 

8 1800 3.2553 10 7 70 5.52 

9 2000 3.3010 10 8 80 5.84 

10 2200 3.3424 10 10 100 8.09 

 

Fig. 2 Relationship between the conc. Of automobiles effluent and mortality of Clarius bactharus for 48 hours  
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Table 3. Effect of automobiles effluent on Clarius bactharus  for 72 hours. 

 

Sr. No. conc. Of 

Toxicant (in ml) 

Log Conc. No. of fish 

exposed  

No. of Dead % Mortality  Probit kill 

1 400 2.6021 10 1 10 3.72 

2 600 2.7782 10 2 20 4.16 

3 800 2.9031 10 4 40 4.75 

4 1000 3.0000 10 5 50 5.00 

5 1200 3.0792 10 5 50 5.00 

6 1400 3.1461 10 6 60 5..52 

7 1600 3.2041 10 7 70 5.52 

8 1800 3.2553 10 8 80 5.84 

9 2000 3.3010 10 9 90 6.28 

10 2200 3.3424 10 10 100 8.09 

  

Fig 3 Relationship between the conc. Of automobiles effluent and mortality of Clarius bactharus for 72 hours  

 

 
 

Table 4 Effect of automobiles effluent on Clarius bactharus  for 96 hours. 

 

Sr. No. conc. Of 

Toxicant (in ml) 

Log Conc. No. of fish 

exposed  

No. of Dead % Mortality  Probit kill 

1 200 2.301 10 1 10 3.72 

2 400 2.6021 10 2 20 4.16 

3 600 2.7782 10 3 30 4.48 

4 800 2.9031 10 3 30 4.48 

5 1000 3.0000 10 4 40 4.75 

6 1200 3.0792 10 5 50 5 

7 1400 3.1461 10 8 80 5.84 

8 1600 3.2041 10 9 90 6.28 

9 1800 3.2553 10 10 100 8.09 

 

Fig 4 Relationship between the conc. Of automobiles effluent and mortality of Clarius bactharus for 96 hours  
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change occur in blinking of eye, jumping movement but suddenly changes in the swimming i.e. 

uncoordinated swimming, opercular  movement schooling, restlessness and lastly loss of balance in column 

of aquarium. Similar observation were made by Somaiah Karra (2015). Reported that the initial stage, fish 

stopped swimming, remained in static position by sudden change in the surrounding water, then rapid 

swimming with hyper excitation, jumping in the container, vertical and downward swimming, and followed 

by vertical hanging in the water and hitting to the container walls. Fish slowly became restless and excessive 

mucus formed all over the body, surfacing frequency, gulping of surface water, opercular activities 

increased, loss of balance increased and body color of the fish became lighter. Finally fish was swimming at 

the bottom due to complete loss of balance and sank to the bottom with their ventral side facing upwards 

due to organophosphate, Phenthoate stress ob behavioural changes in Labeo rohit. Harit and Srivastava 

(2018) Working on effect of endosulphan on the channa punctatus  and observed that the behavioural 

changes every day in all groups. Results revealed that normal behaviour of the fish was adversely influenced 

by endosulfan treatment as noted by decreased swimming activity and an increase in surfacing frequency, 

opercular movements and mucus secretion. They stated that the changes in behavioural parameters were 

both time and dose dependent. Sarwade (2015) Gross effects like erratic swimming, jerky movement, and 

rapid opercular movements leaping out of water and excess mucous secretion were observed the behavioural 

Changes In Freshwater Fish Puntius Stigma exposed to paper mill effluent. Irregular, erratic movement, 

darting movement, hyper excitability, loss equilibrium, and sinking to the bottom, burst swimming was 

observed by David and Lokeshkumar (2020) on the behavioural changes in cyprinus carpio exposed to 

carbosulfan. During the experiment fishes showed behavioural changes fishes were restlessness, jumping, 

erratic swimming, gulping of air at the surface, loss of equilibrium, sluggishness, opercular movements and 

lied on the water surface before death and morphological changes like, discoloration of skin, pigmented 

patches on body, shedding of scales, sedimentation of chemical on body, mucous secretion, and ballooning 

were observed in exposed animals observed by Singh and Saxena (2020) on the freshwater fish, Channa 

punctatus. 

The present investigation showed that the toxicological study after exposure to automobiles effluents 

on freshwater cat fish Clarius bactharus  . The value obtained for these exposures period the LC50 values for 

automobiles effluent recorded as 1527 ml for 24 hrs, 1275ml for 48 hrs, 1071 ml for 72 hrs, and 1024 ml for 

96 hrs. as per the statistical methods suggested by Finney, D.J. (1971). The results are clearly shows that the 

decreased with increase in exposure period suggesting that with increase in duration of exposure the 

automobiles effluent become toxic. The toxicity of automobiles effluent it may be depends upon the dose 

dependent and time of exposure period. Similar observation were made by the (Verma et al., 1977).stated 

that the LC50 value of Channa punctatus depends upon the various different environmental factors 

influencing bioassay such as temperature, dissolved oxygen, turbidity, pH, hardness of water. The survival 

of aquatic organisms, under toxic conditions depends upon several factors which include toxicity and 
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concentration of the toxicant. Dissolve oxygen, salinity, pH, temperature and physiological factors such as 

reproductive cycle. In addition is the type and time of exposure to the toxicant  (Holden,1973).  

Shanta Satyanarayan et.al. (2017) studied on the toxicity evaluation of wastewater generated from 

automobile service stations on juvenile Clarias gariepinus and observed that the LC50 values of Clarias 

gariepinus is much higher than what has been observed in case of Koi carp with same wastewater i.e. LC50 

values observed for 24, 48, 72 and 96 hours were between 0.8-1.95 mg/l in case of Koi carp while it varied 

between 64-84 mg/l in case of Clarias gariepinus. Reddy, P.B (2018) study on the toxic effects of waste 

water in cat fish (heteropneutus fossilis) and observed that the LC50 value for 96 hours was found to be 5.8 

% concentration of effluent by volume. Fish, H.fossils was exposed to various sublethal concentrations 

(1/10, 1/20 and 1/30%) of effluent for 21 days. He stated that combined effluent was highly toxic to the fish 

Heteropneustes fossilis. Neha Pandey et. al (2018) Studied on toxicity of orient Paper Mill Effluent on 

Tilipia and observed that the  LC50 values of the prepared concentration for 24, 48, 72 and 96 hrs were 

found at 11, 10.6, 10.2 and 9.6% respectively. In the present study the LC50 values were calculated for 

different concentration of automobiles effluent for 24 to 96 hrs. exposure period average values of three 

methods as 1527, 1275, 1071 and 1024 ml respectively.. The data indicate that decrease in LC50 

concentration is associated with increase in duration of exposure. The above workers are stated the similar 

observations in different studies. 

IV CONCLUSION: 

In the present investigation an effort was made to understand alterations in behavior of fish on exposure to 

96 hr lethal concentration of automobiles effluent water from car servicing centers. The behavioral 

parameters assayed are general morphological behaviors which include excitation, swimming activity, 

opercular movements, colour change, shedding of scale, disturbed equilibrium, mucous secretion etc.. 

Fish exhibited morphological changes on exposure to automobiles effluent water from car servicing 

centers which mainly included secretion of mucous on the body surface. The intensity of secretion grew to 

maximum on long term exposure. Loss of pigmentation the body causing pale coloration was also observed. 

The exposed fishes exhibited rapid swimming movements accompanied by loss of equilibrium. The 

rate of operacular movement initially increased but by 96 hrs. of exposure it decreased.  The initial increase 

may be attributed to a sort of hypoxic stress abused by automobiles effulent water from car servicing 

centers. Later, the decree in operacular movement may be due to damage to gill.  

In the present study the results are shows that as time period increases level of toxicity decreases 

means time period and toxicity are inversely proportional to each other. In the present investigation have 

chosen automobiles effluent car washing center waste at 24 hr toxicity 1527 ml, at 48 hr it is 1275 ml, at 72 

hours 1071 ml and 1024 ml at 96 hours this results are indicate that as time period increases toxicity level 

decreases means time period is inversely proportional to toxicity level. In the present investigation 

automobiles effluent toxicity also depend on dose, time of exposure, size of fish, as larval form is less 

sensitive to waste water toxicity as compare to adult. Similar results are reported by the above workers. 
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