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ABSTRACT

The enormous use of pesticides in the agricultural system, leads to deposition of large amount of toxicant which
produces adverse effects on human as well as fresh water organisms. The respiration is an important
physiological activity in all living organism These pesticides decreases the level of dissolved oxygen in the water
bodies and leads to changes in the respiratory physiology of the aquatic organisms. The pesticides used in the
fields get collected in the water bodies enter into the body of aquatic organisms like fish and may cause adverse
effects on it. The oxygen consumption tendency is decreased when the time of exposure to toxicant is increased.
The reduced O:2 consumption could be due to gill damage. The total O2 consumption is one of the indicators of
the general wellbeing of the fish. The study reveals the effect of pesticide Chlorpyriphos 20 % EC on the
respiratory physiology of mosquito fish Gambusia affinis. The Oz consumption level of fish Gambusia affinis
was observed in the different concentration of (0.02, 0.04, 0.06, 0.08 ppm) at different time of exposure periods
(24, 48, 72 & 96 hrs). The oxygen consumption exhibited decreasing trend in treated group up to 96hrs as
compared with control group. The present study has clearly showed that commonly used pesticide in
agriculture, chlorpyriphos 20% EC affects the oxygen consumption of mosquito fish, Gambusia affinis under all
exposed concentration. The oxygen consumption level of the exposed fish at different times of exposure (24, 48,
72 and 96 hrs.) was found to be declined gradually till the end of exposure period (96hrs), the gradual decline
was attributed to the interference of pesticide with oxidative metabolism. This pesticide caused respiratory
distress, decreased level of oxygen consumption in fish Gambusia affinis, which suggested that Chlorpyriphos
20% EC is highly toxic to fish. Possibility of water pollution by this pesticide can be monitored through
adapting proper assessment mechanism.
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I. INTRODUCTION

Abundant use of fertilizers and pesticide became
essential for better agricultural practices in most of

India.

caused by pesticides,

the developing countries including

Environmental pollution
especially in aquatic ecosystem, has become a serious
problem. These pesticides even when applied in
restricted areas are washed and carried away by rains
and floods to large water bodies like ponds and rivers

and there by alter the physiochemical properties of

IJSRST195409 | Published : 05 January 2019 | January-2019 [5 (4) : 37-42]

water (Neelam Sharma et.al, 2016 ), this proved to
be highly toxic, not only to fishes but also to aquatic
life forms and their environment (Sudha Summarvar
et, al, 2016 ). Aquatic animals have to pass large
quantities of water over their respiratory surfaces and
are subjected to relatively greater risk of exposure to
toxic substances. Oxygen consumption has been
reported as a valuable index of the overall
physiological activity of animals and is generally used
as an indicator under stress conditions either due to

pathological state of the animal or adverse ambient
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environmental conditions Fish are largely being used
for assessment of the quality of aquatic environment
and as such can serve as bio indicators of
environment pollution. Pesticides became one of the
leading polluting agents of aquatic ecosystem. The
organic pollutants decrease the level of dissolve
oxygen in the water bodies. It leads to many changes
in organisms physiology (Rajkumar ez.al, 1998 ).
Excessive use of such chemicals resulting in
environmental pollution and toxicity risks to non-
target organism. Toxicants in the environment
mainly enter into fish by means of their respiratory
distress (Tovell, 1975 ). These pesticides have various
physiological effects such as enzyme inhibition,
inhibitory effects on growth, metabolism and general
development of animal (Bare, 2014). Amongst the
pollutants found in agriculture waste, insecticides are
most hazardous since they have an ability to
immobilize or kill the aquatic organisms at extremely
low concentration (Cope, 1965 & Eisler, 1969).
Insecticides cause serious toxicology problem mainly
due to their persistence and high toxicity. Pesticides
affects the ecosystem, reproduction and behavior by
causing, pathological & physiological changes
(Holden, 1973 ). Pesticides are not highly selective
but are generally toxic to many non-target organisms
such as fish (Mohammed A. AI Kahtani 2011). The
poisoning by pesticides from agricultural fields is a
serious water pollution problem and its
environmental long term effect may results in the
incidence of poisoning of fish and other aquatic life

(Jyothi and Narayan, 1996).

Respiration in fish

Respiration is an important physiological activity in
all living organism. The oxygen is necessary to
provide energy to carry out metabolic
activities .Respiratory activity of a fish is often the
first physiological response to be affected by the
presence of toxic pollutants including pesticide in the
aquatic media. Any change in the aquatic medium

affects respiratory potential of the fishes. Some
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pollutants could be depressants and some stimulants.
It appears logical that internal poisoning could
damage the respiration rate, (Sprague, 1971. A change
of the

physiological response to toxicant including pesticide

in respiratory rate 1is one common
and easily detectable through change in metabolic
under environmental deterioration (Magor, Shaikh,
2012). The respiratory rate of an animal are the
important physiological parameters to assess the
toxicity stress (Prosser, 1977). The metabolic rate in
relation to respiration of fish could be increased
under chemical stress (Chebbi and David, 2010 ).
Changes in oxygen consumption, is indices of energy
expenditure, are a wuseful tool to assess the
physiological stress on aquatic organism (Lee,1969).
Total oxygen consumption of fish reflects it's basal
metabolic status and is one of the indicators of the
general health and wellbeing of the fish. The
differential oxygen consumption can be used as bio
indicator to evaluate the basic damage caused on the
animal which could either increase or decrease the
2014).

indicator of stress and

oxygen uptake (Venice, Variation in
respiration rate is an
frequently to evaluate the changes in metabolism
(Chebbi and David, 2016). Oxygen consumption is a
valuable indication of sub lethal stress. The decrease
in oxygen consumption appears to be a protective
measure to ensure that there is low intake of the
toxic substance. Gills, are the most important organs
of the respiration, continuously exposed to water to
absorb vital oxygen, they become the first target to
come in contact with external toxicant environment.
(Pawar. Neelam, et..al 2016). They are the major
respiratory organs were subjected to damage due to
pesticide toxicity and causing chain of destructive
events, which ultimately lead to respiratory distress.
(Magar and Patil 2000).

functions like

Gills perform various
respiration, osmoregulation and
excretion of nitrogenous waste. So all metabolic
pathways depend upon the efficiency of the gills and
they reflect the metabolic state of fish through

respiratory activities. Hence gills are important
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biomarkers of the water pollution and good indicator
of the water quality. It has been tried to assess
(Chlorpyriphos EC 20%) altered respiratory responses

in mosquito fish, Gambusia affinis which can be used

as a bioindicator for assessing pesticide toxicity to fish.

Hence, the present study was undertaken to evaluate
the effect of the pesticide, Choropyriphos 20% EC on
oxygen consumption of the mosquito fish Gambusia

affinis.

II. METHODS AND MATERIAL

In the present investigation almost equal sized
mosquito fish Gambusia affinis were collected from
the local pond of the Sangamner College, Sangamner.
Dist, Ahemadnagar India. The fish were cleaned by
using 0.1% KMNOs, to avoid dermal infection. The
fish were acclimatized for two weeks in the

laboratory condition. During the period of
acclimatization the water was changed for every
24hrs. The fishes were fed with pond water
containing zooplanktons. The most widely used
organic insecticide in and around Sangamner for
agriculture Chlorpyriphos 20% EC was selected as

the toxicant for the present study. Feeding of the

experimental animal was stopped prior to experiment.

After acclimatization, fish were kept in up to 3 liters
capacity jars. Fish were exposed to sub lethal
concentration of this pesticide (Chlorpyriphos) for
24hrs to 96 hrs The

consumption was carried out in a respiratory

respectively. oxygen
chamber (stopper bottle or BOD bottle). Two sets
were carried out for control and treated fish. One set
kept as control consisting of fishes, which were
placed in
de chlorinated water without any pesticidal residue.
In treated, fishes exposed to different
concentration (0.02, 0.04,0.06,0.08) of chlorpyriphos

EC 20%. The consumed oxygen was measured from

were

24hrs to 96hrs with an interval of 24hrs. 6 fishes were
taken for each experiment as well as control. The

amount of oxygen consumption in this sample was
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determined by using Wrinkle's method. The same
procedure was repeated for 48, 72, 96hrs and control
set also. The difference in the oxygen concentration
of the initial and final sample is taken as the amount
of oxygen consumed by the fish during the period of
experiment. The oxygen consumed by control and
exposed fish were determined accordingly, the

values for oxygen consumption were expressed as
mg/l/24hrs.

III. RESULTS AND DISCUSSION

In the present investigation, the oxygen consumption
level was observed in the different concentration
(0.02, 0.04,0.06,0.08) of chlorpyriphos pesticide at
different time of exposure periods (24, 48, 72, and 96
hrs). The oxygen consumption was seen gradually
decreasing with increasing exposures periods.
Oxygen consumption exhibited decreasing trend in
treated group up to 96 hrs as compared with control
groups. The result of the experiments and control
values are graphically represented in fig -1 by taking
different concentration of pesticide (chlorpyriphos)
on X-axis and oxygen consumption mg/L on Y-axis.

Fig.1: Oxygen (mg/L) by

Gambusia affinis at different concentration of

consumption level

Chlorpyriphos 20%EC, at different time of exposures
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The rate of oxygen consumption of fish Gambusia
affinis, exposed to different concentration of pesticide
for 24, 48, 72, and 96 hours of exposure are shown in
above figure. It was noted that the oxygen
consumption of control fish were 1.044, 1.175, 1.305,
1.435 mg/L at 24, 48, 72 and 96 hours respectively.
The oxygen consumption of fish exposed to at 24hrs
to the Chlorpyriphos 20%EC concentration of
0.02ppm, 0.04ppm, 0.06ppm, 0.08ppm; oxygen
consumption were obtained to be 0.914, 0.783, 0.651,
0.522 mg/L respectively. The maximum oxygen
consumption was observed at 0.02, whereas the

minimum content was recorded at 0.08ppm. The fish
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exposed at 48hrs of treatment showed the different
level of oxygen consumption. The mean of three
reading were taken. The mean values were found to
be 0.783, 0.632, 0.520, and 0.391mg/L in 20 %
concentration of 0.02, 0.04, 0.06 and 0.08 ppm
respectively. The maximum consumption was
observed at 0.02 whereas minimum was at 0.08 ppm.
At 72hrs of exposure, the values showed decline the
level of oxygen consumption. The values were found
to be 0.653, 0.521, 0.390, and 0.261mg/L in different
concentration of 0.02, 0.04, 0.06, and 0.08ppm
respectively. The oxygen consumption was higher in
0.02ppm than the remaining concentration. At the
96hrs of exposure, concentration of 0.02, 0.04,
0.06,and 0.08ppm depicted a reduction In oxygen
consumption of 0.522, 0.392, 0.260 and. 130 mg/L
respectively.

In the present study, the oxygen consumption was
gradually decreasing with increasing exposure
periods. Manjula Sree Veni S (2014) reported that the
oxygen consumption of the exposed fish Cirrhinus
mrigala exposed to Cypermethrin found to be
declined gradually till the end of exposure period (24),
due to the interference in oxidative metabolism and
also due to the histopathalogical changes that
occurred in the gill anatomy. During the study, the
rate of oxygen consumption increased in lower

higher

concentration as reported by several scientists in the

concentration and decreased in the
toxicant exposed fishes several authors (Rao, 2005,
Siva kumar and David, 2004, Veeneth kumar and
David 2008)

oxidative metabolism leads alteration

reported that the disturbance in
in whole
oxygen consumption in different species of fish
exposed to pesticide. It has been well documented
that the toxicity of these pesticide to fish may
decreased the level of oxygen consumption at
different times of exposures under all exposed
concentration. Oxygen consumption is decreased
when the time of exposure to toxicant is increased. It
has been found that, in mosquito fish Gambusia

affinis, long or short term exposure of pesticide
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Chlorpyriphos 20%EC, decrease the amount of
oxygen consumption to a significant level as
The oxygen
consumption in Chlorpyriphos 20%EC, exposed fish

compared to control. decreased
is likely due to the absorbance of a greater amount of
pesticide, which directly effect on the respiratory
physiology of fish (O2 consumption). Thus, it is clear
from this study that, the commonly used pesticide
chlorpyriphos 20%EC affect the oxygen consumption
of mosquito fish, Gambusia affinis under all exposed

concentration.

IV. CONCLUSION

The present study has clearly showed that commonly
Chlorpyriphos 20%EC

affect the oxygen consumption of mosquito fish,

used pesticide in agriculture,

Gambusia affinis under all exposed concentration.
The oxygen consumption level of the exposed fish at
different times of exposure (24, 48, 72 and 96 hrs)
was found to be declined gradually till the end of
exposure period (96hrs ), the gradual decline was

attributed to the interference of pesticide with

oxidative metabolism. This pesticide caused
respiratory distress, decreased level of oxygen
consumption in fish Gambusia affinis, which

suggested that Chlorpyriphos 20% EC is highly toxic
to fish. Possibility of water pollution by this pesticide
can be monitored

through adapting proper

assessment mechanism.
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