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Abstract  

The contamination of water by heavy metals is a worldwide problem which is increasing day by day due to the 

anthropogenic activities. These heavy metals poses a serious health risk on human population and aquatic organisms. One 

such heavy metal is Lead. This paper emphasises on the determination of 96hr LC50 value of Lead Nitrate for the fish, 

Labeo rohita. The acute toxicity test was performed according to the standard methods in APHA and the value was 

calculated by probit analysis. The fish specimens were acclimatized in the laboratory conditions for 15 days. The stock 

solution of Lead Nitrate was prepared and the fish fingerlings were treated with various concentrations ranging from 1 

mg/l to 50 mg/l for 96 hours. The results showed that the median lethal concentration (LC50) of Lead Nitrate for the fish, 

Labeo rohita is 34.20 mg/l. The susceptibility of Labeo rohita to the lethal effect of Lead Nitrate were dependent on 

duration as well as on concentration. The mortality of the fishes is directly proportional to the concentration. The use of 

Lead should be discouraged to protect valuable biodiversity. 

 

Keywords: Lead Nitrate, Acute Toxicity, Labeo rohita, 96hr LC50. 
 

Introduction 

Water pollution has become a global problem as various 

pollutants like heavy metals and toxic chemicals are discharged 

without prior treatment into the water bodies most commonly in 

developing countries. These heavy metals due to their properties 

like long half life period, bioaccumulation, biomagnification in 

the food chain and non-biodegradability are hazardous to the 

aquatic organisms and their consumers which on being exposed 

to these heavy metals can suffer from immense health problems 

and risk of life. 

 

Fishes have direct economic importance and are quite sensitive 

to the wide array of pollutants discharged in the aquatic 

ecosystems. Fishes are widely used to assess water quality of 

aquatic ecosystems because they serve as pollution 

bioindicators
1-2

. Fish may concentrate large quantities of toxic 

metals from polluted aquatic environments
3
. The heavy metal 

concentration in the body of fish depends upon feeding habits, 

trophic status, food availability, physico-chemical properties of 

water, metabolic rate of animal and toxicity of heavy metals
4-6

.  

 

Lead is not necessary for biological functions. It is discharged 

into different natural aquatic ecosystems from various industries 

like petroleum, chemical, dye and mining industries. It poses 

serious threats from the toxicity point of view and cause mass 

mortality of various aquatic organisms
7-9

. Lead is known to 

cause neurological, haematological, gastrointestinal, 

reproductive, circulatory, immunological, histopathological and 

histochemical changes
10-12

. The bioaccumulation of the highly 

toxic heavy metal has been observed in various tissues of the 

fishes like scales, bones, gills, kidneys and liver
13

. 

 

The toxic effects of various heavy metals may hinder the 

physiological and metabolic functions, rate of growth, 

reproductive efficacy and ultimately causes mortality in fishes
14

. 

Toxicity tests have been performed on fishes to evaluate the 

effect of toxicants on various aquatic organisms under 

laboratory conditions. To assess susceptibility and survival 

potential of the test organisms 96 hr LC50 tests of some 

particular toxicants have been conducted. The fingerling stage 

of fish is more reliable to conduct toxicity test of various 

waterborne toxicants
15,16

. 

 

Lead as a heavy metal is known to cause detrimental effects on 

aquatic organisms. Labeo rohita is a commercial fish and 

widely preferred as edible fish in india. It is very important to 

evaluate edible organisms like Labeo rohita  from toxicity point 

of view as health of human being is directly associated with it. 

During the present course of investigation acute toxicity tests of 

Lead Nitrate  to determine 96 hr LC50 have been conducted on 

Labeo rohita, a fish having high nutritional value as well as a it 

serves as a good pollution indicator. 

 

Material and Methods 

The experimental fish, Labeo rohita with an average weight of 

10+2 g, length of 10+1 cm and of less than one year of age were 

collected from Nanoki fish farm located at Nanoki village of 

District Patiala, Punjab. They were acclimatized to laboratory 

conditions in dechlorinated tap water for 15 days in a plastic 
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tank of 1000 litre capacity equipped with filters and aerators. 

The heaters were also used during winters to protect the 

fingerlings from extreme cold. The water was changed after 

every 24 hours and fishes were given bath for 2-3 minutes in 

0.1% KMnO4 solution for the prevention of any disease. The 

fingerlings of the fish, Labeo rohita were fed with commercial 

artificial feed equal to 1/10
th

 of their body weight. Unconsumed 

feed and faecal wastes were siphoned daily with a rubber hose 

and the water replenished regularly. Feed was not provided to 

the test fishes 24 hrs before the commencement of the 

experiments. The water used for the test was made free of 

chlorine by exposing it to air for 24 hrs. The dead fish was 

immediately removed from the test tanks.  

 

Toxicity tests have been performed in accordance with the 

standard methods given in APHA
17

. These were carried out in 

plastic tanks of 25 litre capacity. The stock solution of Lead 

Nitrate was freshly prepared which was renewed after every 24 

hours. The fishes were exposed to different concentrations (1 

mg/l to 50 mg/l) of Pb(NO3)2 for 96 hours. On the basis of fish 

mortality in each tank performing static bioassay test, 96hr LC50 

of Lead Nitrate calculated by Probit analysis was 34.20 mg/l
18

.
 

 

Results and Discussion 

During the present investigation the 96hr LC50 of Lead Nitrate 

for the fish, Labeo rohita was found to be 34.20 mg/l. The 

relation between the percentage mortality and the concentration 

of Lead Nitrate have been drawn (table-1). Figure-1. Shows the 

regression line between the probit kill of Labeo rohita and log 

concentration of Lead Nitrate.  

 

Table-1 

Relation between concentration of Lead Nitrate and the 

percentage mortality of the fish 

Dose 

mg/l 

Log 

conc. 
mortality 

% 

mortality 

Probit 

kill 

14 1.146 2 20 4.16 

25 1.397 3 30 4.48 

27 1.431 4 40 4.75 

34.20 1.527 5 50 5.00 

35 1.54 6 60 5.25 

36 1.55 7 70 5.52 

60 1.778 8 80 5.84 

65 1.812 9 90 6.28 

85 1.929 10 100 - 

  Regression line Equation: y = 0.30 + 3.19x 

 
Figure-1 

Regression line between the probit kill of Labeo rohita and log concentration of Lead Nitrate 
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Earlier the LC50 values for the fish, Labeo rohita was found to 

be as 27.2 mg/l and 32.70 ± 2.23 mg/l when treated with Lead 

by different workers
19,20

. Similar results were also observed with 

other metals and different fish species as for example LC50 

value of CuSO4.5H20 for Labeo rohita was found to be 0.56mg/l 

and 3.15 mg/l and 96hr LC50 of Lead Nitrate for Clarias 

batrachus was found to be 378 mg/l and for Cyprinus carpio 

was 2.624 mg/l by different workers
21-24

. There are differences 

in the value of LC50 found in the same fish species for same 

heavy metal. Sometimes it is observed that some fishes are very 

sensitive towards the toxicity caused by one heavy metal and 

shows less sensitivity towards another equally toxic heavy metal 

at the same concentration
25

. In the same way some toxicants 

which can cause detrimental effects to some organisms even at 

low concentrations may be less or more toxic to some other 

organisms at higher or same concentration
26

. This is attributed 

to the fact that several factors including differences in the test 

species, age, feeding habit, sex, composition of toxicant and 

also the experimental conditions under which the tests are 

performed
19,27

.  

 

The high level of total dissolved solids in the water resultantly 

causes hardness. This high hardness play to reduce the 

availability of Lead Nitrate to the fish
28-31

. The variation in 

different physico-chemical parameters like low level of 

dissolved oxygen causes hypoxia, pH causes acidification and 

temperature causes hindrance to various physiological process 

and render fishes prone to intoxication but high hardness gives 

vice-versa effects to the toxicants
32

. The susceptibility of Labeo 

rohita to the toxic effect of Lead Nitrate is directly proportional 

to the concentration and duration of dose. If the dose increases 

the rate of mortality will also increase hence, confirms the 

observations made in Oreochromis niloticus, Cyprinus carpio, 

Labeo rohita, and Poecilia reticulate by the effect of different 

heavy metals
33-36

.  

 

Conclusion 

It is concluded that some organisms become sensitive to high 

concentrations of some heavy metal in the aquatic ecosystem 

and that causes deleterious effects on them. It helps us to 

determine the permissible limit of a toxicant in an ecosystem. 

Acute toxicity test reveals about the health of given aquatic 

ecosystem and eventually help us to propose policies to protect 

the aquatic ecosystem. It helps us to evaluate the environmental 

damage resulting from the pollutants and the establishment of 

water quality criteria to protect aquatic life. 
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