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ABSTRACT 

Mancozeb is extensively exercised fungicide in the fields by farmers and their 

surfaces overflow goes to the water bodies and affect the aquatic fauna. Of the various 

aquatic organisms present, fishes are the worst sufferers. The present study embarked the 

effects of Mancozeb on the behavior of fresh water fish, Punctius ticto. LC50 value of the 

pesticide was found to be 12.95mg/L. On the basis of the present investigations it is 

suggested that appropriate steps should be taken to make a proper ecotoxicological risk 

assessment where Mancozeb is to be used in pest control activities. 
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INTRODUCTION 

It is not innovative to mention here that today water quality management is facing 

ever increasing problems which seems to be an ever ending process. The reason being the 

increasing urbanization and industrialization owing to a regular increase in population. To 

cope up with this by the aid of industrialization, synthetic compounds are used for increasing 

the agricultural products. But a regular continuous and injudicious usage of such compounds 

has created an irritation in the aquatic ecosystems. This is so because in the developing 

countries where there is an indiscriminate application of various pesticides and insecticides. 

Such contaminants enter the nearby aquatic ecosystem via rainfall run off and atmospheric 

deposition. Moreover in addition to this the municipal and industrial discharges are also a 

source of water contamination. This contamination of the surface waters by insecticides or 

pesticides is known to have bad-effects on the aquatic animals especially the fishes 

(Kuçukgul et al., 2013; Rai et al., 2015). 

Fishes are particularly sensitive to the environmental contamination of water. Hence 

pollutants such as pesticides may significantly damage certain physiological and biochemical 

processes when enter into the organs of the fishes. It has also been observed by various 

authors that different kinds of insecticides can cause serious impairment to physiological and 
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health status of fish (Begum, 2004; Monteiro et al., 2006; Banaee et al., 2009) and ultimately 

lead to mass mortality of fish. 

Mancozeb [1, 2-ethanediyl bis-carbamodithiote(2-) manganese] is a fungicide, 

subclass of carbonate pesticides called dithio-carbamates. Mencozeb is a combination of two 

other chemicals of this class maneb and zineb. It is commonly used to protect fruits, nuts, 

field crops, corn, sorghum, peanuts tomatoes and cereal grains. After being exposed to 

various concentration of insecticides in water the fish absorbs them in its gills, skin or 

gastrointestinal tract. Due to their lipophilicity most insecticides easily permeates the 

biological membranes and it increases the sensitivity of fish to aqueous insecticides. 

Literature reviews demonstrate that different fish species even from the same family 

show differences in the sensitivity of these high concentrations of pesticides in water. Effect 

of mancozeb on Punctius has not been studied so far. Thus the present investigation marks at 

the study of the effects of Mancozeb on fish Punctius ticto (Adedeji et al., 2009; Kumari and 

Subisha, 2010; Pallavi Srivastava and Ajay Singh, 2013)  

 

Materials and methods 

Chemical 

Mancozeb was purchased from the authorized chemical and pesticide dealer, Gujjar 

Mandi, Rajouri. 

 

Experimented animals 

The test fishes P.ticto were purchased from the nearby Muradpour fish farm situated 

in district Rajouri. They were selected because of their easy availability, moderate sensitivity 

and easy maintenance in the laboratory. Healthy specimens of Puntius (3-5cm, 2.5-3.5gm) 

were allowed to acclimatize to the laboratory conditions for three weeks. The standard 

methods for the preparation of pesticide formulation were used. Physicochemical 

characteristics of test water were analyzed by the field water analyzing kit of Deluxe 

Company.  

 

Toxicity test 

Toxicity test was performed by the method of Finney (1978). Ten fishes were kept in 

each glass aquaria containing 19L de-chlorinated tap water. Fishes were exposed for 24h to 

five different concentrations of pesticides in the Research laboratory, Department of Zoology, 

Govt. P.G. College, Rajouri, Jammu and Kashmir. Control fishes were kept in similar 
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conditions without any treatment. Mortality was recorded after 24h. Dead animals were 

removed to avoid the decomposition of body in experimental aquarium. The effective dose 

(LC50 value) was calculated by probit log method.  

 

Statistical analyses  

All the experiments were performed in triplicate. Data were analyzed with Stat Plus 

2009 statistical analysis software using Probit Analysis Statistical Method. The LC50 value 

(with 95% confidence limits) was calculated. Differences among the results were considered 

to be statistically significant when P value was < 0.05. Also, the MS Excel 2007 was used to 

find regression equation, the LC50 value was derived from the best-fit line obtained. 

 

Results 

Physicochemical parameters of water specifically, pH, salinity, temperature, free 

carbon-dioxide, dissolved oxygen (DO), total dissolved solids (T.D.S) were measured all 

over the experiment and are presented in table 1. The present study confirmed that these 

parameters remained rather constant throughout the experimental period. All over, the fishes 

of this study showed strange behavior when exposed to different concentrations. The 

percentages of mortality increased with the increase in concentration. The highest mortality 

was found at 100mg/L and lowest at 10 mg/L. following Finney Method in 24 hours on 

Punctius ticto fish, median lethal concentration (LC50) of Mencozeb was found to be 

12.95mg/L.   

At the start of Mencozeb exposure, fishes were alert and stopped swimming for some 

time after then they tried to avoid the toxic water with fast swimming and jumping, 

operculular activity increased, fishes came out on the surface of aquarium for glimping of air.  

Exposure of Mencozeb has also increased the jerky movement and hyper excitability in the 

experimental fishes. The fins were found hard and stretched. These behavioral changes were 

more in fishes exposed to 100mg/L concentration. Finally the fishes lost their balance, 

consciousness and died. 

The relationship between the dose and percentage mortality is shown in figure 1. The 

graph clearly showed that mortality increased with the increase in concentration of 

Mencozeb. No mortality was observed during the experimental period in control group. 
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Discussion 

The use of pesticides has increased severely in worldwide contemporary agriculture. 

Owing to injudicious and haphazard use of these pesticides, water bodies like ponds, lakes, 

river and low lying water areas are continuously getting polluted through surface run off, 

sediment transportation from treated soil and direct application as spray for controlling pests. 

These toxicants indirectly produce substantial damage to aquatic life including economically 

important species of fishes. Exposure to pesticides produces molecular and biochemical 

changes in fish which lead to cellular disinfections. 

Fish are best indicators for behavioral assays of various stressors and toxic chemicals 

exposure due to their constant, direct contact with the aquatic environment. Behavior offers a 

unique perspective, linking the physiology and ecology of an organism and its environment 

(Little and Brewer, 2001). In the present study at the start of Mencozeb exposure, fishes were 

alert and stopped swimming for some time and then they tried to avoid the toxic water with 

fast swimming and jumping and came out on the surface of aquaria for glimping of air.  

Exposure of Mencozeb has also increased the jerky movement and hyper excitability in the 

experimental fishes. Similar behavioral changes have been reported in Poecilia reticulate due 

to cypermethrin exposure (Li et al., 2005), in C. carpio (Svoboda et al., 2001), in Huso huso 

due to diazinon exposure (Khoshbavr-Rostami et al., 2005) and in Labeo rohita (Khatun et 

al., 2014). The behavioral changes observed in the fish might be due to the effect of 

pesticides on the central nervous system or the disturbances in physiological mechanism 

(Marler and Hamilton, 1966; Khatun et al., 2014). 

Survival rate of P. ticto decreased with increase in the concentration of Mencozeb. 

Further the mortality rate was observed to be related to the extent of exposure, it was higher 

in fishes exposed to 100mg/L concentration compared to those exposed to lower 

concentrations. The exact cause of death is unclear as there are number of channels 

(Ganeshwade et al., 2009). The death may be the outcome of rigorous physiological stress 

caused by Mencozeb as explained by Abel and Skidmore (1975). Similar results were 

obtained by Peshine et al. (2000) in Lebistes reticulates with LC50 value of 5.070 ppm. 

The overall study revealed that fungicide (Mancozeb) which is widely used in crop 

fields has potential to damage aquatic fauna. It is highly toxic for fingerlings and adult fishes 

and can cause severe biochemical and enzymatic alterations in fish (Pallavi Srivastava and 

Ajay Singh, 2013). Thus the present study calls for cautious application of Mancozeb in pest 

controlling operation in agricultural fields surrounding their natural freshwater reservoirs. 
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Table 1: Physiochemical properties of water used in aquarium. 

Parameters Value 

Temperature (˚C) 24.3 ˚C 

pH 8 

Dissolved oxygen (ppm) 3.1ppm 

T.D.S 0.22 

Conductivity 0.33 

Salinity 0.2 

Free carbodioxide 0.50/50ml 

 

Table 2: Probit Analysis - Finney Method [Lognormal Distribution] 

Log10[Dose 

(Stimulus)] 

Actual 

Percent 

(%)     

Probit 

Percent(%)     N                     R                     E(R)                  Difference            

Chi-

square            

0.69897 0.025 0.088353 10 0.25 0.88353 -0.63353 0.454269 

1 0.9 0.356736 10 9 3.567365 5.432635 8.2732 

1.176091 0.025 0.582492 10 0.25 5.824923 -5.57492 5.335653 

1.477121 0.975 0.883378 10 9.75 8.833782 0.916218 0.095028 

2 0.975 0.998139 10 9.75 9.98139 -0.23139 0.005364 

 

 

Table 3: Dose (Stimulus) Percentile of Mancozeb mg/l estimated by Finney Method in 

24 hours on Punctius ticto fish 

 

 

 

Percentile Probit (Y) 

Log10[Dose 

(Stimulus)] Standard Error Dose (Stimulus) Standard Error 

1 2.673215 0.400374 -0.04241 2.51405 -0.2459 

5 3.354789 0.608933 -0.05429 4.063803 -0.50937 

10 3.718271 0.720157 -0.06935 5.24997 -0.84191 

16 4.005578 0.808072 -0.07714 6.427936 -1.14781 

20 4.158543 0.854878 -0.08025 7.159426 -1.33049 

25 4.325811 0.906061 -0.08295 8.054923 -1.54784 

30 4.475998 0.952018 -0.08481 8.95402 -1.75959 

40 4.747067 1.034964 -0.0869 10.83837 -2.18332 

50 5 1.11236 -0.08749 12.9527 -2.62715 

60 5.252933 1.189757 -0.08679 15.4795 -3.114 

70 5.524002 1.272703 -0.08456 18.73712 -3.67122 

75 5.674189 1.318659 -0.08262 20.82857 -3.98652 

80 5.841457 1.369843 -0.07983 23.43379 -4.33179 

84 5.994422 1.416649 -0.07663 26.10053 -4.62903 

90 6.281729 1.504564 -0.06861 31.95685 -5.06929 

95 6.645211 1.615788 -0.05307 41.28461 -5.05723 

99 7.326785 1.824347 -0.04455 66.73396 -6.85821 
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Table 4: Lc50 value of Mancozeb mg/L estimated by Finney Method in 24 hours on 

Punctius ticto fish  

LD50 12.9527 LD50 Standard Error 6.716933 

LD50 LCL 2.6576 LD50 UCL 63.12934 

Log10[LD50] 1.11236 Standard Error 0.216176 

Beta 3.268019 Intercept 1.364785 

Beta Standard Error 2.737266 

   

 

 
 

Figure 1: Percentage mortality of Punctius ticto fish after 24h expouser to different 

concentration of mancozeb.  

 

 

 

 


