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Abstract : Zinc was one of the most common heavy metal 

which enters in the river through the effluents of textile 

industry. The effluents directly entering into the rivers thus 

effect the aquatic ecosystems due to their toxic properties. 

The purpose of this preliminary investigation was to 

examine the acute toxicity of zinc ions to Limnea columella 

and Bulinus tentaculata. These snails were commonly 

available in riverine system. The LC50 at 240 hours was 

constancy around 1.0 ppm of zinc sulphate in both species. 

In the lower concentrations of zinc sulphate no mortality 

was observed even upto 10 days. In all the higher 

concentrations of 5 ppm, 3.5ppm and 2.5 ppm most of the 

snails died within 48 hours exposure and in the mortality, 

rate treated snails some morphology changes were noted at 

the time of death. There were the appearance of a whitish 

membrane covering the snails. The mean value of D.O. was 

9.2 ppm, B.O.D. was 8.0mg/l, C.O.D. was 11.2 mg/l, pH was 

7.4 mg/l, Carbonates was 10.0 mg/l, Bicarbonates was 90.0 

mg/l, Hardness was 100.0 mg/l, Calcium was 56.0 mg/l, 

Magnesium was 44.0 mg/l, Chloride was 30.0 mg/l and Free 

CO2 was 14.0 mg/l. 
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I. Introduction 
The acute toxicity of zinc sulphate to aquatic organisms had 

been widely summarized by [1], [2] and [3] reported that 

Daphnia magna was less tolerant to 1.5ppm of zinc chloride. 

[4] observed that Physa heterostropha snails were very less to 

zinc even at low concentrations. The acute toxicity of 

cadmium and zinc to Jordanella floridae was observed by [5]. 

Still the toxic limits for snails appear to be very limited. 

Within aquatic ecosystems, snails are grazers on periphyton 

communities [6] and major food sources for many birds, fish, 

reptiles and mammals [7]. Therefore, either loss of snail 

biomass or contamination of snail tissues could potentially 

cause adverse effects on the functioning and structure of 

ecosystems. Snails can be found in a variety of habitats such 

as lakes, streams and ponds, and when found in shallow 

benthic communities in abundant numbers they can have big 

impacts on the local environment due to their grazing abilities 

[8]. Zinc was one of the most common heavy metal which 

enters in the river khan (Indore) through the effluents of 

textile industry. The effluents directly entering into the river 

khan thus effect the aquatic ecosystems due to their toxic 

properties. The purpose of this preliminary investigation was 

to examine the acute toxicity of zinc ions to limnea columella 

and Bulinus tentaculata. These snails were commonly 

available in Ujjain water.  

Metals are released from both natural sources and human 

activities. The impact of metals on aquatic ecosystems is a 

major threat for organisms’ health because of 

bioaccumulation. Zinc is an essential component of at least 

150 enzymes. Worldwide are heavy metals create problems in 

environment. Order of increasing toxicity of metals to Limnea 

Columella and Bulinus Tentaculata was Hg > Cu > Zn > Cd > 

Pd. [9]. The mean values of heavy metals recorded decreased 

in the order of Zn > Fe > Mn > Cu. [10]. Bioaccumulation of 

zinc and its trophic transfer were analyzed in the food web of 

Lake Nahuel Huapi. Present research is Zn biodilution in 

lacustrine systems and the first to study Zn transfer in a 

freshwater food web including both pelagic and benthic 

compartments. [11]. 

 

II. Material and Methods 
The living specimens were obtained from local pond. They 

were kept in an aquarium for one week for observation and 

experimentation. The toxicity experiments were conducted 

according to the procedures described by [12]. The snails 

were exposed to different concentrations of zinc sulphate 

7H2O (GR Sarabhai Chemical Ltd. India). After 24 hours of 

the test solutions of each container (5 Liters) was renewed. 

The water was analyzed at 24 hours intervals to determine 

water criteria, water analysis was done according to 

procedures described in standard methods for examination of 

water and waste [13]. The criteria to determine the death of 

snails was that they fail to respond to tactile stimuli and start 

floating they are without any action even after they were kept 

in unchlorinated & water. It they do not recover after keeping 

in uncontaminated water in 48 hours. They were taken to be 

dead. 

TABLE-1: Physico-Chemical Parameters Of Water 

 
 

III. Result 
The LC50 after 240 hours the value approached constancy 

around 1.0 ppm of zinc sulphate in both cases. In the lower 

concentrations of zinc sulphate no mortality was observed 

even upto 10 days. In all the higher concentrations of 5 ppm, 
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3.5ppm and 2.5 ppm most of the snails died within 48 hours 

exposure and the mortality rate treated snails some 

morphology changes were noted at the time of death. There 

were the appearance of a whitish membrane covering the 

snails. In the higher concentrations test solutions become 

milky of after 24 hours to 48 hours. The results of physico-

chemical parameters are shown in Table-1. 

 

IV. Discussion 
Ruth patric et. al. (1968) [4] conducted toxicity studies on fish 

diatoms and snails. The LC50 value of Zinc ions on Physa 

heterastopha in 96-hour period was recorded as 0.79 to 1-27 

mg/L. The result in the present investigation were in the same 

range [14] conducted laboratory toxicity experiments with 

both viscose effluent and pure zinc sulphate to determine the 

effects on fish and other aquatic animal and that zinc itself 

was toxic to some aquatic animals also such as Snails.  
In the present study the deposition of white film in the 

container may be due to zinc sulphate. This has been also 

confirmed by [15]. Further, they also observed that only the 

soluble ions of zinc sulphate were responsible for death of 

aquatic organisms.  

 

V. Conclusion 
Present study was investigated the toxic effect of Zn to fresh 

water snails Limnea columella and Bulinus tentaculata and 

effect on some physico-chemical parameters which will be 

helpful in further study of toxicity. This study showed that 

fresh water snails Limnea columella and Bulinus tentaculata 

was sensitive to Zn (heavy metal) and this species could be a 

bioindicator organism of metals pollution and in toxicity 

testing studies. 
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