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Abstract:  
It is common practice to use synthetic chemicals in the control of pesticides but such use of 
pesticides cause damage to the environment and the living organisms. Hence natural phytotoxins are 
used in the control of pesticides. The phytotoxin Azadirachta indica is used to study its effect on the 
biochemical contents of the gills of snail Viviparus bengalensis. The snails were exposed to the 

phytotoxin from A.indica (neem oil) with sub lethal concentration 148.90 ppm for 24, 48, 72, 96 and 
120 hrs. to study its effect on the glycogen, proteins and lipids in the gills of the snail V. bengalensis. 

It is observed that glycogen, proteins and lipid contents of gills were reduced. The results were 
discussed on the basis of metabolism of snails. 
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Introduction: 

 Although synthetic chemicals are more 

effective they are not trustworthy due their bad 

effects on the aquatic and sub aquatic animals 

and their environment. They also destroy the 

food of organisms such as zooplanktons and 

phytoplanktons, in addition due to the residual 

effects of the synthetic chemicals and heavy 

metals affect the food chain and the water 

bodies get affected for prolonged period. They 

may even result in mutation and these changes 

become prominent after few generations. The 

chemical pesticides also kill friendly insects. 

Hence scientists had thought about the 

alternative way of using plant toxins which are 

easily degradable, comparatively less expensive 

and cannot create prolonged hazards in the 

water. Some of the plant species shows 

properties like specific toxicity, feeding 

inhibition, growth regulation, and anti-fertility 

effects. (Grainge and Ahmed;1985 and Parmer 

and Devkumar, 1993) 

 The present work is concerned with 

study of the one of the important vital activity 

i.e. respiratory activity of the gastropod, 

Viviparus bengalensis after its exposure to the 

phytotoxins from Azadirachta indica. The effect 

of the phytotoxins on the vital activities of the 

molluscs is being undertaken for the detailed 

investigation.  

 In the present investigation it was 

decided to carry out detailed analysis of 

biochemical contents of gills. 

Material and Methods:- 
 Neem oil from Azadirachta indica used 

for present study is market product Neem 

Shastra (having emulsifier itself) was obtained 

from Siemen’s Agrineed Industries 298/295  

 

village Angapur (Vandan), Satara (Maharshtra). 

1 ml of Neem Shastra was dissolved in 100ml 

95%  ethyl alcohol; this was a stock solution. 

This solution further diluted into acetone and 

desired concentrations were prepared (100 to 

500 ppm). The sublethal concentration 148.90 

of this oil is used for study of mortality. 

Observations: 
Observation on mortality of V. bengalensis 

after its exposure to phytotoxin from A. 

indica.-Fresh water snail, V. bengalensis was 

exposed to the different concentrations such as 

100, 200, 300, 400 and 500 ppm of alcoholic 

extract of A. indica (Neem oil) for different time 

intervals such as 24, 48, 72, 96 and 120 hrs. 

respectively.  

 The per cent mortality of V. bengalensis 

to the different concentrations of phytotoxin 

from A. indica was recorded in the Table No. 1 

and graphically represented in figure No.1. No 

mortality was observed in the control set. 

Motality was initiated in 100 ppm concentration 

after 48 hrs.of exposure period. The maximum 

mortality was observed after 120 hrs. of 

exposure Azadirachta indica on mortality snail, 

Viviparus bengalensis 

 period in each concentration. 15% , 

30%, 55%  65%  and 80%  mortality was observed 

respectively in the concentrations 100, 200, 

300, 400 and 500 ppm respectively after 120 

hrs. of exposure period. 

 Different values such as LnXY, ΣLnXY, 

LnX, ΣLnX, LnX2, ΣLnX2 were calculated with 

the help of percentage, mortality, probit (Y) and 

concentrations in ppm 

 By using numerical data, the values of 

'b' and 'a' were calculated. Then the regression 
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equations and LC50 were calculated and have been recorded in Table No. 2. 

Table. 1:- Per cent mortality of Viviparus bengalensis after exposure to molluscicide Azadirachta 
indica for different concentrations  

Conc. in ppm Per cent mortality 

24 hrs 48 hrs 72 hrs 96 hrs 120 hrs 

control 00.00 00.00 00.00 00.00 00.00 

100 00.00 05.00 10.00 10.00 15.00 

200 05.00 15.00 20.00 25.00 30.00 

300 15.00 35.00 45.00 50.00 55.00 

400 35.00 50.00 60.00 75.00 65.00 

500 55.00 65.00 75.00 80.00 80.00 

 
Table. 2:- Regression equation with LC50 values of Azadirachta indica neem oil on snail, Viviparus 
bengalensis at different time intervals. 

Time of interval (hrs) Regression equation (Y=a+b X) LC50 value in ppm calculated 

24 Y = - 10.402 + 5.8084 X 446.8 

48 Y = - 2.6503 + 2.9479 X 391.8 

72 Y = - 2.1628 + 2.8577 X 318.5 

96 Y = - 1.8068 + 2.8668 X  275.7 

120 Y = - 1.5131 + 2.6812 X  263.0 

 
Figure.1 : - Effect of different concentrations of neem oil (Neem Shastra) of 

Results and Discussion: 
 Mortality is most noticeable effect of 

pollution and it plays an important role in the 

toxicological studies. It also helps in the 

determination of LC50 values of toxicant. In the 

present study of mortality, different 

concentrations (100, 200, 300, 400 and 

500ppm) of the plant toxins from A.indica are 

used to observe the mortality response in the 

fresh water snail, V.bengalensis. 

 It is observed that mortality of 

V.bengalensis was found altered in different 

concentrations of phytotxins at different time 

intervals.  

 In the present investigation, it is 

observed that some snails get died earlier to the 

effect of plant toxins while some try to survive 

little more time, when all others are dead. This 

natural variability in mortality responses is due 

to the resistance power of animal to each 

concentration. (Mouirhead - Thomson, 1971) 

 It is also observed that the mortality of 

snails under study was observed only in 

intoxicated sets at definite concentrations of the 

phytotoxins and not in the control set It is true 

and noticeable that the pH, temperature, 

salinity, hardness and dissolved oxygen of water 

in control and experimental set is normal even  

 

after addition of the toxicant. This clearly 

indicated that no factors other than phytotoxins 

were responsible in this study for the mortality 

of snail V- bengalensis.  

 In concentration 100 ppm. of the plant 

toxins from A. indica no or less mortality of V. 

bengalensis was observed upto early 24 hrs. 

because of tolerance, mechanism.  

 Such type of tolerance phenomenon was 

observed in case of T. mossambicus (Patil, 1988), 

in V. bengalensis from extract of Eupatorium 

triplinerve (Nanaware et al.; 2003, and Awati, 

2004).  

 The intoxication data on moratality due 

to pesticides have been reported by many 

workers. The pesticide intoxication programme 

was successfully carried out by some workers by 

activating the high percentage of mortality as 

reported in Lymnae stagnailis (Bhide 1986 and 

1989), in Pila globosa (Bhide 1987), Antheraea 

agsama (Bora and Handique 1990), in Indonaia 

caeruceus (Muley 1989) and in Lymnaea 

stagnalis (Bhide 1991).  
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 Percent mortality data recorded in Table 

No. 1 indicated that the rate of mortality is less 

in lower concentrations while it is more in 

higher concentrations of phytotoxins. The per 

cent mortality in the Experimental snails was 

also seen increased with increase in the 

exposure period. Therefore per cent mortality in 

the snails under study was found associated 

with the concentration of toxicant and 

intoxication period. This also suggests that the 

rate of mortality in snail, V. bengalensis is 

increased with increase in the concentration of 

the plant toxins A. indica and with increase in 

the intoxication period also. 

 Lokhande and Kulkarni (1990) have 

reported the effect of pesticide toxicity in 

combination with temperature and pH in 

Bellamya bengalensis, with similar observations.  

 According to Malu and Kulkarni (1990) 

increased mortality is due to increased 

endosulfan and malthion residue with respect to 

pesticide exposure time. Higher accumulation of 

pesticides in mantle than foot and 

hepatopancreas showed increased mortality in 

the snail, Viviparus bengalensis by (1990) and it 

was more probably due to pesticide residue 

accumulation in Lmnaea stagnalis as reported 

by Bhide, 1986 and 1989 Similar observations 

were recorded by Bhide (1987) in Pila globosa. 

 The present investigation provides the 

data derived form dose concentration and 

percent mortality for the determination of LC50 

values and regression equation by probit 

analysis. The LC50 values of plant toxins for 

snail V. bengalensis were calculated with 

respect to the plant toxins derived from A. 

indica. The regression equation is useful for the 

calculation of lethal concentration. The 

calculated LC50 value of phytotoxin A.indica to 

the snail V. Bengalensis is 263.0 ppm. 
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