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Abstract 
Since ten years fresh water bodies influencing by different contaminants, among all heavy metals are 
considered as the most important pollutant. Nickel metal is used in as a raw material various industries. 
As it toxic and alter the physiological and haematological parameters of fish. In the present study, acute 
toxicity test was used for determination lethal toxicity of Nickel Chloride in the fingerlings of Nile 
tilapia, Oreochromis niloticus as the test organism. Toxicity test is most reliable for accessing effect of 
toxicants on aquatic life. The Static bioassay test was conducted to estimate acute toxicity of Nickel to 
the fresh water fingerlings of Nile tilapia Oreochromis niloticus. Fish were exposed to selected 
concentration of Nickel and the mortality data were determined after 96 hours with 6 hrs interval of 
mortality observation. 
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Introduction 
Since last few decades increase in population density, industrialization and agricultural 
activities have resulted in more and more wastes entering in fresh water resources. 
Contamination of fresh water with a wide range of pollutants has become a matter of concern 
over last few decades due to the damage caused to aquatic life especially fishes due to 
discharge of effluents from various industries, agriculture run off consisting heavy metals, 
insecticides, pesticides, fertilizers, chemicals [1]. Nickel metal is a ubiquitous trace metal and 
occurs in soil, water, air, and in the biosphere. It is nonessential and highly toxic which is 
distributed and released in the aquatic environment. Nickel is widely used in industry and is 
the dominant chemical species pollutant in natural waters [2]. It is released into the environment 
by both natural and anthropogenic sources [3]. Toxicity test is vital tool for accessing the action 
and fate of toxicant in aquatic ecosystems. Also it is necessary to derive the water quality 
standard for chemicals and to identify the suitable organisms as bio indicators [4]. Evaluating 
the heavy metals acute toxicity to fish will aid to design environmental monitoring strategies 
and ecosystem fortification measures. Hence the present study attempted to evaluate the acute 
toxic concentration of Nickel chloride in Nile tilapia (Oreochromis niloticus). 
 
Statistical Analysis 
The data collected were plotted statistically into regression lines (mortality in 
probit/concentration i.e., probit kill/concentration) according to the method which allows the 
calculation of average lethal concentration (LC50) for 24, 48 72 and 96 hrs [5]. 
 
Materials and Methods 
Fresh water fish, Oreochromis niloticus fingerlings (Weight: 9.5-12g; Length 8.5-10 cm) were 
collected from the fish farm and acclimated to laboratory conditions for a period of 15 days in 
large FRP tough, previously washed with 1% potassium permanganate to free walls from 
microbial infection, if any. The fish were maintained in de-chlorinated tap water of the quality 
used in the test and whose physico-chemical characteristics were analyzed according to 
standard protocol [6] listed out in Table 1. Only healthy fishes were taken for experiment. Stock 
solution of Nickel chloride (NiCl2 6H2O) was prepared by dissolving appropriate amount of 
NiCl2 6H2O as Ni salt in distilled water. An acute toxicity (LC50) test by the static bioassay 
method was conducted to determine the toxicity of nickel in Oreochromis niloticus. Fishes 
were exposed to various concentrations of Nickel for 96 hrs.  
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Simultaneously, the control group was also maintained. After 
96 h of exposure the data collected were plotted statistically 
into regression lines (mortality in probit/ Concentration i.e., 
probit kill/ Concentration) according to the methods of probit 
analysis which allows the calculation of lethal concentration 
(LC50) for 96hrs. 
 
Results 
The concentration of Nickel for this study were selected based 
on the preliminary work where in which concentration of 
Nickel gave 10% to 100% mortality of tilapia fingerlings in 
96h. The 96h LC50 value of nickel for fingerlings was found 
to be 46.98 ppm at 96h (Fig 1). However, the results in 
control group showed no death of test animals. Fish mortality 
increased with the concentration of nickel. Ten number of 
fishes in each tough were used. 
 
Discussion 
The present study indicated that the fingerlings of Nile tilapia 
(O. niloticus) proved very resistant to Nickel chloride with 96 
hours and LC50 value was found to be 46.98 ppm. During the 
experimental period, fishes were observed to be reacting 
strongly even to slightest disturbance. Such behavioural 
abnormalities included rapid swimming accompanied by 
increased rate of opercular opening. The values obtained from 
the current study were clearly indicated that the LC50 of 
Nickel chloride is mainly influenced by size of fish [7]. 
The toxicity of Nickel sulphate to fresh water fish, Channa 
gachua found to show LC50 as 150 ppm. Further, their results 
indicated that Nickel sulphate poses toxic effect on fish, 
Channa gachua which is evident by the findings of present 
investigations and LC50 values.  
It was opined that fish mortality may have resulted by 
absorption, bioaccumulation of Nickel sulphate in the fish. 
The LC50 values of Nickel was recorded to be 51.39 mg/L for 
96 hrs in Oreochromis mossambicus [8]. Lethal studies with 
Nickel sulphate, Nickel chloride in Labeo rohita by different 
concentrations of nickel, and the lethal concentration values 
were 15.0 ppm and 40 mg/L respectively [9]. The LC50 in 
Oreochromis mossambicus was 37 ppm with Nickel chloride 

for 96 hours [10]. In addition to that the 96 h LC50 of nickel for 
five species such as rainbow trout (Oncorhynchus mykiss), 
three-spined stickleback (Gasterosteus aculeatus), perch 
(Perca fluviatilis), roach (Rutilus rutilus), dace (Leuciscus 
leuciscus) were found to be 19.3mg/L, 33.7mg/L, 48.1mg/L, 
48.7mg/L, 61.2mg/L, respectively and also they concluded 
that lethal toxicity of Nickel varied with species, size and age 
of fish [11]. 
From the above it is well understood that liability of fishes to 
metals toxicity is to key factor in the lethal studies. Aquatic 
organisms are liable or non-liable to toxicity of one metal may 
be highly prone to toxicity to another metal at same 
concentration. In the same way metals showed their toxicity 
effect differently on organisms with same concentrations. The 
present investigation revealed that the mortality of fingerlings 
of Nile tilapia (O. niloticus) were dose and time dependent 
and might be due to bio concentration of nickel in tissues due 
to continuous exposure leading to the death of the fish. Fishes 
were highly sensitive to changes in their surrounding 
environment.  
Assessing the acute toxicity of nickel to fingerlings of fish, O. 
niloticus will help to design environmental monitoring 
strategies and ecosystem conservation measures [12]. 
 
Conclusion 
Anthropogenic activities are major source for contamination 
of aquatic ecosystem with heavy metals and among them 
nickel is the important. Hence toxicity of nickel metal to O. 
niloticus was determined using static bioassays following 
probit analysis.  
 
Table 1: Chemical and physical characteristics of dilution water (All 

values are in mg/l, unless otherwise noted). 
 

S. No. Parameter Values 
1 Temperature 24±2°C 
2 pH 7.6±0.2 
3 Dissolved oxygen 8.5±0.8 
4 Alkanity (as HCO3) 284 
5 Total Hardness 244±3.4 mg as CaCO3/L 

 

 
 

Fig 1: Graphical representation of 96 h LC50 of Nickel concentration in finger lings of Nile tilapia, Oreochromis niloticus 
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