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ABSTRACT 
The main threats to aquatic life are industries which discharges their effluent without treatment 
into near water bodies. The contaminants in the effluent may pose a risk to early life stage 
survival of aquatic organisms and ultimately reduce recruitment into the adult population. To 
study the response mortality of common carp Cyprinus carpio fry against distillery effluent, the 
fry were exposed to different concentrations of industrial effluent (0.1% to 1.3%) for the period 
of 96 hrs. The overall survival and mortality of the fry was observed under controlled laboratory 
conditions. The common carp fry showed high rate of mortality at high concentrations of 
distillery effluent. The results obtained in this study show the rate of fry mortality was 20% at 
concentration 1.1% within 12 hrs exposure. 100% mortality was observed within 12hr of 
exposure at 1.3% concentration.  60% mortality was found in 24hrs at 1.2% concentration. No 
mortality has been found at the concentration for 0.1 to 0.9% during the period of 96hrs. No 
mortality was observed in the control group of larvae.  
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INTRODUCTION 
The availability of pure and clean water is now 
a striking topic everywhere in the world. Water 
quality is more important where the industries 
like chemical, textiles, dying, leather, tanning, 
electroplating, beverages, paper and pulp 
processing, sugar manufacturing and distill-
eries etc. thrive as clusters. Effluent discharged 
by these industry leads to a serious threats to 
water sources, soil and it affect the lives both 
directly and indirectly. The main threats to 
aquatic life are industries which discharges 
their effluent without treatment into near water 
bodies. These pollutants alter the natural 
condition of aquatic medium that causes 
behavioural changes as well as morphological 
imbalance of aquatic organisms.1   
Among the liquid, industrial waste sources, 
distillery effluent possesses a serious problem 
to environment. Physical, chemical and 
biological deterioration of any water body 
causes destruction of fish and other living 
biota. Aquatic organisms can provide direct 
information about the impact of pollutants on 

the health of aquatic ecosystem.  Fish are 
present in almost all aquatic environments and 
play an important role within their 
environment due to various functions they 
have in the tropic networks, biomass and 
productivity, life span and migrations.  
It has been suggested that, by using early life 
stages of fish a broad spectrum of 
environmental pollutants can be evaluated. 
Under stress, physiological/biochemical 
response may be compromised, becoming 
detrimental to the fish’s health and well being 
at which point the fish is termed disturbed.2 
The persisted contaminants in the environment 
may pose a risk to early life stage survival and 
ultimately reduce recruitment into the adult 
population. Data from an extensive series of 
fish life cycle toxicity tests have indicated that 
the embryonic, larval and juvenile stages are 
generally more susceptible to toxicants.3,4 In 
the context of regulatory environmental 
assessment the early life stage of fish 
considered as an experimental model.5 
Holsapple suggested that age of the exposed 
animals should be taken into consideration as 
younger animals are more at risk of toxicity.  *Author for correspondence 
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Acute toxicity is fatal unless the organism 
escapes the toxic environment at an early 
stage. Acute damage refers to effects of short 
term exposure to relatively high concentration 
of pollutant and in such cases the response of 
the receptor is usually instant tenuous and 
damage permanent.  The results of studies on 
the toxicity of nitrites for fish were presented 
by Eddy and Williams.6 It has been determined 
that sensitivity of fish to toxicants depends on 
a number of factors species, stage of 
development, age, genetic structure, etc.7  For 
acute toxicity tests, the points estimate most 
often reported is the toxicant concentration 
causing a 50% effects, with the effect usually 
being death, over a short period (eg. One to 
four days). Short- term tests using sensitive life 
stages and sub-lethal end points have been well 
tested and applied and are considered 
appropriate for estimating the toxicity of 
chemicals.8,9  
The exotic carp (Cyprinus carpio) fish fry used 
as a test fish in the present study. Due to 
successful transplantation, common carp’s are 
widely used in fishery around the world. It is 
domesticated for centuries and found to be 
equally suitable for small and large ponds as 
well as reservoirs, lakes and rice fields.10 Its 
larvae and fry are exclusively zooplankton 
feeders. Their fingerlings gradually switch 
over to the column and bottom food as they 
grow.  
Many workers contributed on larval toxicity 
studies. The continual use of herbicides has 
prompted some concern of the effects on early 
life stages of fish.11 Larval fish viability was 
shown to be adversely affected by exposure to 
effluent from pulp and paper mill by Deavin12.  
Jezierska et al.13 exposed fertilized eggs of 
common carp (Cyprinus carpio L.) to copper 
and lead.  Relative toxicity of cadmium, 
copper and zinc in Cyprinus carpio were 
studied by Shukla et al.14  Sarnowski P.,15 
studied toxic influence of two heavy metals 
(Cu and Cd) on swim bladder inflation in 
common carp larvae.  Studies on stressors like 
ammonium nitrate showed negative impact           
on   the   survival,   growth and development of  

embryo and larvae of amphibians.16 Chemical 
factory effluent on the gills of fish Mugil 
cephalus showed severe histopathological 
alterations.17  
Considering the sensitive period of fish life the 
present study has been carried out. Where, 
larval stages of common carp exposed to 
different concentrations of distillery industrial 
effluent to elucidate their viability. 

MATERIAL AND METHODS 
Larval stages of fish Cyprinus carpio were 
obtained from private fish breeding centre free 
from pollutants at Paithan in Aurangabad, 
Maharashtra, India.  Fishes were transported 
alive in well aerated bags to the fishery science 
laboratory in Department of Zoology, Balbhim 
Art, Science and Commerce College Beed, 
Maharashtra, India.  
Fishes were reared in glass aquariums of 10 lit 
capacities. They were acclimatized in the 
laboratory condition for 4 days. They were fed 
four times daily on boiled egg white and 
commercial food pallets (ground finely) 
available for carps. The regular aeration was 
provided to maintain the dissolved oxygen. 
Untreated distillery spent wash were collected 
from the distillery industry of Aurangabad 
MIDC. The physico-chemical parameters of 
effluent were analyzed in laboratory by the 
standard methodology of APHA.18  
Different concentrations of distillery effluent 
were obtained by using formula which is given 
below :  
 
Volume 
percent = Volume of Effluent X 100 VE+VDW 

 
Where,  
VE = Vol. of effluent,    
VDW= Vol. of dilution water 
The acute toxicity test was carried out in glass 
containers (having 1000 ml capacity). The 
experiments were performed to find out 0 to 
100% mortality at different concentrations of 
distillery effluent for 96hrs. 10 larvae of 15mm 
to 20 mm (Fig. 1) size were placed in separate 
glass beaker and exposed to different 
concentrations of distillery effluent.  
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Fig. 1 : Rate of mortality against % concentrations of industrial effluent 

RESULTS AND DISCUSSION 
When common carp fry exposed to different 
concentration of distillery effluent for a period 
of 96hrs shows that (Table 1) within the first 
12 hrs of exposure the rate of mortality was 
100% at 1.3% concentration. The mortality 
was noticed 60% at 1.2% effluent 
concentration after the exposure of 24hr. No 
mortality was noticed in the concentration 
form 0.1% to 0.9% after the exposure of 96hrs. 
During the experimentation period there was 
no mortality of fish kept in the control group 
which was maintained without any percentage 
of effluent.  This clearly indicates that no 
factor other than industrial effluent was 
responsible for the mortality of treated fish 
larvae. 
The larval stages of fishes are very sensitive to 
stress of any kind. Slight fluctuation in the 
surrounding water may lead to altered 
homeostasis of fish. Karasu and Koksal19 
reported Tilapia larvae has very less tolerant to 
ammonia level than the fingerlings and 
sensitivity to toxicant based on the growing 
stages of species. They observed a 48 hr LC50 
of ammonia to fingerlings of Tilapia was 
7.4±0.01mg/l and for larvae 1.009 ± 0.02mg/l.  

Similarly, reported the rate of mortality was 
100% when fingerlings of Cyprinus carpio 
exposed to 1.2% concentrations of distillery 
spent wash for 12 hrs.20  
Death in early life stage may be due to the 
losses of supporting cells or induction of 
abnormality in the tissue. It is estimated that, 
distillery effluent having very less dissolved 
oxygen (Table 1) that promotes excess mucus 
formation on the gills surface. Dissolved 
solids, chlorides and sulphates partly 
contribute to the toxicity of the effluent by 
subjecting fishes to the osmotic stress.  
Toxicity of distillery effluent is attributed to high 
BOD and COD values. The high BOD and COD 
values of the effluent are responsible for the 
more or less hypoxic condition of the medium.21  
It is observed that, during the exposure period, 
the rate of survival of fry decreases with increase 
in the concentration of effluent.22-25 The exact 
cause of death is undefined as there are number 
of channels but there may be several alterations 
in physiological responses i.e. stresses at cellular 
as well as organism level.26-29  The overall effect 
of stress may be considered as a change in 
biological condition beyond the normal resting 
stage that challenges the homeostasis and thus 
present a threat to the fish’s health.30,31 
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Table 1 : Rate of mortality of larval fish exposed to industrial effluent 

S/N Effluent 
concentration Total fish No. of dead No. of survival % of 

mortality 
1 0 10 0 10 0 
2 0.1 10 0 10 0 
3 0.2 10 0 10 0 
4 0.3 10 0 10 0 
5 0.4 10 0 10 0 
6 0.5 10 0 10 0 
7 0.6 10 0 10 0 
8 0.7 10 0 10 0 
9 0.8 10 0 10 0 

10 0.9 10 0 10 0 
11 1 10 0 10 0 
12 1.1 10 2 8 20 
13 1.2 10 6 4 60 
14 1.3 10 10 0 100 

CONCLUSION 
Industrial effluent acts as acute toxic for exotic 
carp fry at 1.3% concentration of distillery waste. 
However, no mortality was found at concentra-
tion of 0.1% to 0.9 % concentration of distillery 
effluent. Rate of mortality is thus increases with 
respect to increase in concentration of such 
effluent. Therefore, it needs to prepare a strategy 
to avoid the concentration of distillery effluents 
in water bodies and improve eco-friendly 
management of fish farms.     
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