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ABSTRACT 
To determine mortality rate and LC50 of species Poecilia reticulate in pharmaceutical and 
insecticide effluent for 24 hrs to 96 hrs as per bioassay method. The mortality rate in both the 
effluent at even 5% observed during 24 hrs to 69 hrs experiments setup. During experiments 
erratic pattern of swimming, rapid haphazard movement and mucous covering on body were 
observed from the initial day in the fishes. 
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INTRODUCTION 

Toxicity test plays an important role to determine 
the adverse effects on aquatic animals due to 
varied activities imposed by humans. Toxicity in 
the medium depends upon several environmental 
factors like pH, temperature, light, dissolve 
oxygen, hardness, water flowing pattern and 
relative humidity. Since the aquatic environment 
is main sink for all pollutants, these toxicity test 
having great importance to evaluate the toxic 
condition and study the behaviour of living 
organisms. Some researchers did study the effect 
of oil / petroleum on aquatic biota1-3 and some 
researchers studied effect of various effluents on 
aquatic ecosystem with respect to living 
organisms.4-9  

AIMS AND OBJECTIVES 
To study deals with bioassay test on Poecilia 
reticulate species for toxicity test and 
behavioural changes in various concentrations 
of pharmaceutical and insecticide effluents. 

MATERIAL AND METHODS 
Fresh water fishes Poecilia reticulate of 30 
mm in size was collected from estuary zone 
near Hazira-Surat where Tapi river water gets 
merged into Arabian ocean and at this place 

many industrial setup were established who are 
discharging their effluent to estuary. The fishes 
were brought to the laboratory for acclimatiza-
tion and kept in 3 X 2 X 1 ft aquarium for 15 
days before the experiment. During acclimatiza-
tion pH, DO, temperature was monitored on 
hourly bases and maintained the condition as 
they grow naturally. All fishes were exposed to 
various concentration of pharmaceutical and 
insecticide effluent for 24 hrs to 96 hrs. Physico-
chemical study of such effluent was done and all 
parameters shown in (Table 1).  
All physico-chemical parameters were studied 
by standard methods.10-12 All such water was 
changed every 24 hrs and during that time 
aeration was given to aquarium. For test 10 
same size fishes were introduced and control 
batch also studied at the same time. 
Behavioural changes were examined thought 
the study. 

RESULTS AND DISCUSSION 
During toxicity test fishes were exposed to 
various concentration of pharmaceutical and 
insecticide effluent i.e. 5 %, 10%, 15%,  20%, 
25%, 50% and 100% for a short term span 
and   studied   the   general   behaviour  and  
mortality rate of the studied species. Fishes 
Poecilia  reticulate  was  exposed  to  various  *Author for correspondence 
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Table 1 : Physico-chemical parameters of pharmaceutical and insecticide effluent 

Parameter in Mg/L 
Treated 

insecticide 
effluent 

Treated 
pharmaceutical 

effluent 
Dilution water 

COD 384 378.6 - 
BOD 46.6 127.4 - 
TDS 11350 1740 - 
TSS 550 250 - 
Chloride 6425.5 1292.2 291.1 
Total hardness 620 275 185 
Calcium hardness 445 100 50 
Magnesium hardness 175 175 135 
Alkalinity 810 530 400 
Hexavalent chromium 0.1 0.3 - 
Ammonical nitrogen 14.0 34.75 - 
Phosphate 0.021 0.032 - 
Sulphate 3134.7 1209.81 - 

concentrations at 24 hrs to 96 hrs and mortality 
rate in both effluents are shown in (Table 2). 
For insecticide effluent LC50 was observed at 
near 17% effluent concentration after 96 hrs,  

where as in pharmaceutical effluent LC50 was 
observed at 10% of effluent concentration after 
96 hrs. Mortality trend of fishes is showed in 
(Fig. 1). 

Table 2 : Mortality of fish exposed to various concentration of treated pharmaceutical and 
insecticide effluent 

Quantity 
of animals 

Effluent 
concentration 

(%)  24hrs 48hrs 72hrs 96hrs % of 
mortality 

10 
5 

P - - - 2 20 
10 I - - - 2 20 
10 

10 
P   2 3 50 

10 I - - 1 3 40 
10 

15 
P  1 2 4 70 

10 I - 1 1 2 40 
10 

20 
P  2 2 3 70 

10 I - 1 2 3 60 
10 

25 
P - - - - 100 

10 I - - 2 4 60 
10 

50 
P - - - - 100 

10 I 1 2 2 2 70 
10 

100 
P - - - - 100 

10 I 4 5 1 - 100 
  Note : P = pharmaceutical effluent and I = insecticide effluent 
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Fig. 1 : Mortality trend of fishes

The fish Poecilia reticulate when introduced to 
even less concentration of effluent i.e. 5% they 
exhibits abnormal swimming pattern. At such 
low concentration the behaviour change 
immediately till 5-6 hrs and then comes to 
normal conditions. By increasing the % of 
effluent concentration from 15% in both the 
effluent fishes were abnormal thought 96 hrs 
and showed erratic movements. All time fishes 
tried to came out of water to get breathing 
compared to control one. During the study, at 
and above 10% all fishes forms a mucous 
covering on body to resist the toxic chemicals 
in the effluent. 

CONCLUSION 
From the physico-chemical studies of effluents 
and bio-assay tests conducted at laboratory, 
some of the conclusions are as under : 
It is concluded that the effluents are not safe to 
aquatic fishes. This type of study can be useful 
to compare the sensitivity of various species of 
aquatic animals and potency of effluents. 
Mortality at the exposure concentrations 
increased with duration becoming more 
variable with time. Changes in behaviour of 
fish, due to effluents stress can be used as 
biological indicator of pollution as early alarm 
system of effluents. It is noticed that at 
different concentration a sudden terse was laid 
on the animal, which entailed in erratic 
swimming, convulsion, jerky movement and 
rapid opercular movement. The fish struggled 
hard for breathing some time engulfing 
atmospheric air and avoided to toxic medium. 
The fishes were tried to leap out the toxic 
medium and thick mucus covering over the 
whole body surface. Changes in body colour 
from  grey  to  pale  white  and bulging of eyes  

were also observed. At 5% concentrated 
treated effluent 90% of fish survival is not 
achieved which is the demand of WHO as well 
as GPCB too for final discharge to sewer or 
estuary. There is no significant decrease in DO 
in both the treated effluent hence it can be 
summarized that fish died due to concentration 
of effluent not due to lack of oxygen in treated 
effluent. 
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