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ABSTRACT

The acute toxicity of M-Impact on the mortality and behavior of Nemacheilus botia has been studied. The Lc50

values for 07 days exposure was 0.9 mg/l. The observed result indicates that the mortality of the test fish to
M Impact was dose-time dependant. The altered behavioral responses were also observed under
investigations in the test organism exposed to M Impact.
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Introduction

Ever increasing human population greatly depends
on the agroecosystem for food and sustenance. On
the action programmed to meet out the food secu-
rity, agrochemicals such as insecticides, herbicides
and fungicides are extensively being used. These
agrochemicals in general and pesticides in particu-
lar help to increase the agricultural production by
protecting the crops from pests during pre and post
harvest periods (Abhilash and Nandita Singh, 2009).
Such pesticides are bound to create problems like
soil and water pollution. Natural water bodies are
most often the recipients of the residues of pesticide
used in agriculture, through runoff from fields,
leaching and subsurface drainage from the treated
area. Consequently, often mortality of fish and other
aquatic organisms are reported to be observed in
lakes, ponds and canals located in the vicinity of
fields. Such polluted water becomes unsuitable for
drinking, irrigation and fish production. During the

last decade continuous use of herbicides into the ag-
ricultural activities has resulted in frequent detec-
tion of these chemicals in both surface and ground
water which can impose adverse effect on non-tar-
get organisms (Gilliom, 2007). Among these non tar-
get organisms, fishes are the most important and
played significant roles in assessing potential risk as-
sociated with contamination in aquatic environment
(Lakra and Nagpure, 2009). They served as bio-indi-
cators of environmental pollution and permit early
detection of aquatic environmental problems
(Lopez-Barea, 1996).

Toxicity studies have long played an important
role in man’s efforts to monitor and modify the ef-
fects of his activities on the biota. The toxicity stud-
ies especially useful in determining the sensitive
species of an ecosystem that can be used as indicator
species, for a particular type of pollution. The results
of toxicity are generally reported in terms of median
lethal concentration LC50 or median tolerance limit
(TLm). The major groups of insecticides in common
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use are the organophosphorous compounds. Many
of the organophosphates are considered hazardous
because of their ability to kill or immobilize various
organisms at extreme low conditions. Like other
herbicides M Impact may be toxic for fishes and
various assays are required for its toxicity evalua-
tion. For short term lethality assays many different
fish species have been used based on their ease of
culture, ecological relevance and economic impor-
tance. The fish species Nemacheilus botia was selected
for the present study because of wide distribution in
the freshwater environment, non-invasive, availabil-
ity throughout the season and easy acclimation to
laboratory conditions. In addition to above, the fish
is a bottom dweller which makes it to be in contact
with xenobiotics in water as well as in sediment. For
the studies on toxicity of chemicals on animals most
of the test guidelines recommend use of measured
concentrations of the test chemical (OECD, 1992;
USEPA, 1996; ASTM, 2007). But ecotoxicological
models generally have large data requirements so
must be based on use of both measured and nominal
concentrations of testing chemical. As per ecotox
database, 66% of such studies are based on nominal
concentrations (ECOTOX; http://www.epa.gov/
ecotox/). Raimondo et al. (2009) compared toxicity
data on fishes reported as nominal and measured
concentrations and developed an interspecies corre-
lation estimation model for 12 pairs of fish species.
They found that they were not significantly different
for any species pairs and models developed from
one concentration type predicted the reported toxic-
ity of the other with high certainty. They concluded
that acute toxicity test results reported as either
measured or nominal concentrations may be in-
cluded in ecotoxicological models. As the reports
regarding the acute toxicity of pretilachlor on C.
batrachus is lacking in available literature first we
had chosen the nominal concentration of herbicide
in the present study which will be followed by mea-
sured concentration in near future.

In view of the above the present study has been
carried out to evaluate the acute toxicity of herbicide
pretilachlor on fresh water teleost Clarias batrachus
(Linnaeus) and to observe four behavioural activi-
ties, i.e number of buccal movement per minute,
number of feeding attempt per 5-minute, number of
burst swimming per 5 minute and number of occur-
rences of grouping per 5 minute after herbicide ex-
posure.

Materials and Methods

Nemacheilus botia is an inhabitant of Panzan River
flowing near Manmad (Nashik), India. The live
fishes were netted from this river, brought to the
laboratory and released in glass aquaria (size 3*1*1*
ft.). The fishes were fed on fish meal procured from
market and allowed to acclimatize to laboratory
conditions for one week. The physico-chemical char-
acteristics of test water were analysed during experi-
mentation period (APHA, 1989). The bioassay meth-
ods adopted in present investigation were the same
as that of Doudoroff et al. (1951). An organic insec-
ticide M impact W/w commercial grade procured
from market and used for treatment. Preliminary
experiments using different concentrations of M
impact was conducted to find concentrations that
resulted in 10%-100% mortality.  For experimenta-
tion, the laboratory-acclimatized fishes were ex-
posed to the different concentrations of M Impact.
The water of aquarium was aerated twice a day to
prevent hypoxic conditions and changed at every 24
hours. A batch of control fish was also maintained
along with experimented fish. The behavior of the
fish Nemacheilus botia was studied in the control
groups as well as after exposure to M Impact.

Results and Observations

The Lc50 values of M Impact 0.6 mg/lit found for
fourteen days.
Animal Behavior: (Control) The Nemacheilus botia
shows shoaling behavior. The constant opercular
movement, normal body balance and posture were
observed in control fish.
Treatment: The exposed fishes shown the altered
behaviors as compared to the control fish. The fishes
were faced suffocation, irregular, erratic and jerky
movements. The paralysis of body parts with un-
usual inclined posture also observed in fishes.

Discussion

In the present investigation the LC50 concentrations
of M Impact was calculated. It was found that; M
Impact is hazardous. The present study was carried
out to evaluate the acute toxicity and behavioural
responses in Nemacheilus botia (Linnaeus) exposed to
organic insecticides M impact. The results clearly
indicated that exposure of fishes to M impact based
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organic insecticides resulted in increased mortality
with increasing concentration of the organic insecti-
cides. The 7 days LC50 value reported in the present
study for commercial formulation of M impact is
lower that the value reported by Ali and
Mohammad in gambusia (2013) in pretilachlor or-
ganic pesticide. The value obtained by Maryam et al.
(2013) in grass carp is greater. These differences in
obtained values of LC50 for different species were
may be due to age, size and health (Abdul-Farah et
al., 2004. Behavioral changes are one of the most sen-
sitive indicators of potential toxic effect in fishes
(Banaee et al., 2011) but very few works has been
done so far regarding the behavioral sensitivity of
the fish to the pesticides used in agricultural fields.
Behavioral alterations were observed in fishes ex-
posed to glyphosate-based herbicides (Langiano
and Martinez, 2008; Lushchak et al., 2009; Nwani et
al., 2010; Shiogiri et al., 2012), and butachlor (Chang
et al., 2011). Similar to the observations of previous
workers the present study demonstrates that fish
Nemacheilus botia display immediate and various
behavioural responses to organic insecticides M im-
pact. and thus, helpful in assessment of sub-lethal

effects of contaminants in fish and can also be used
as an indicator of acute changes in the chemical en-
vironment.

References

Abhilash1, P.C. and Nandita Singh, 2009. Pesticide use and
applications Indian Scenario. Journal of Hazardous
Materials. 165(1-3): 15th June 2009, pages 1 -12)

Ali, S. and Mohamad, R.I. 2013. Effect of pretilachlor on the
mortality of fish Gambusia. World J. Zool. 8(3): 336–
339.

APHA 1989. American Public Health Association: Standard
Methods for the Examination of Waste Waters 17th edi-
tion, Washington, DC.

Banaee, M., Sureda, A., Mirvaghefi, A.R. and Ahmadi, K.
2011. Effects of diazinon on biochemical parameters
of blood in rainbow trout (Oncorhynchus mykiss)
Pestic. Biochem. Physiol. 99(1): 1–6.

Banerjee, V. 1966. a note on the hematological study of
Anabustestudinsis. Sci. Cult. 32: 326-327.

Chang, J., Liu, S., Zhou, S., Wang, M. and Zhu, G. 2011.
Effects of butachlor on reproduction and hormone
levels in adult zebrafish (Danio rerio) Exp. Toxicol.
Pathol. 65(1-2): 205–209.

Chao, L., Zhou, Q.X., Chen, S., Cui, S. and Wang, M.E.
2007. Single and joint stress of acetochlor and Pb on
three agricultural crops in northeast China . J.
Environ. Sci. China. 19: 719–724. [PubMed]

Chao, L., Zhou, Q.X., Chen, S., Cui, S. and Wang, M.E.
2007. Single and joint stress of acetochlor and Pb on
three agricultural crops in northeast China. J.
Environ. Sci. China. 19: 719–724. [PubMed]

Coleman, S., Linderman, R., Hodgson, E. and Rose, R.L.
2000. Comparative metabolism of chloroacetamide
herbicides and selected metabolites in human and
rat liver microsomes. Environ. Health Perspect. 108:
1151–1157. [PMC free article] [PubMed]

Coleman, S., Linderman, R., Hodgson, E. and Rose, R.L.
2000. Comparative metabolism of chloroacetamide

Table 1.

S. Conc. of Log of Conc. No. of Fish No. of Fish Percent of Probit kill
No. Pesticide Exposed Killed fish killed

1 0.5 -0.301029996 10 1 10 3.72
2 0.6 -0.22184875 10 2 20 4.16
3 0.7 -0.15490196 10 2 20 4.48
4 0.8 -0.096910013 10 4 40 4.75
5 0.9 -0.045757491 10 5 50 5.00
6 1 0 10 6 60 5.25
7 1.2 0.07918124 10 7 70 5.52
8 1.3 0.11394335 10 8 80 5.84
9 1.4 0.14612803 10 8 90 6.28
10 1.5 0.17609125 10 10 10 8.09

Graph: Showing Probit mortality



S296 Eco. Env. & Cons. 29 (October Suppl. Issue) : 2023

herbicides and selected metabolites in human and
rat liver microsomes. Environ. Health Perspect.  108:
1151–1157. [PMC free article] [PubMed]

Dhembare, A.J. and Pondha, G.M. 2000. Hematological
changes in fish, Punctius sophore expose to some in-
secticide. J. Expt. Zoo India. 3 (1): 41-44.

Doudoroff, 1951. Bioassay methods for the evaluation of
acute toxicity of industrial wastes to fish. Sewage
Indstr. Waste. 23: 1380-1397.

Finney, D.J. 1971. Probit Analysis, 3rd edn. (Cambridge
University Press Cambridge), p.20.

Gautam, R.K. and Gautam, Kalpana, 2002. Biological and
hematological alterations in Channa punctatus.
Aquacult. 3(1): 33-36.

Gill, T.S. and Pant, J.C. 1981. Effect of sublethal concentra-
tions of mercury in a teleost, Punctius chonchonius:
Biochemical and haematological responses. Ind. J.
Exp. Biol. 1-19(6): 571-573.

Gilliom, R.J. 2007. Pesticides in U.S. streams and ground-
water. Environ Sci Technol. 2007 May 15; 41(10):3408-
14. Doi: 10.1021/es072531u. PMID: 17547156.

Kaushik, S., Inderjit Steribig, J.C. and Cedergreen, N.  2006.
Activities of mixtures of soil-applied herbicides with
different molecular targets. Pest Manage. Sci. 62:
1092–1097. [PubMed]

Lakra, W.S. and Nagpure, N.S. 2009. Genotoxicological
studies in fish: a review. Indian J. Anim. Sci. 79: 93–
98.

Maryam, Pourramzanzidesaraei. Determination of the
Acute Toxicity of Pretilachlor on Liver and Gill Is-
sues as well as Glucose and Cortisol Levels in Fin-
gerling Grass Carps (Ctenopharyngodon idella).
Journal of Fisheries and Aquatic Science. DO  - 10.3923/
jfas.2013.721.726

Maryam, P., Mehdi, M. S., Morteza, F., Masood,  Abbasali,

Z. and Firouz, A. 2013. Determination of the acute
toxicity of pretilachlor on liver and gill issues as well
as glucose and cortisol levels in fingerling grass
carps (Ctenopharyngodon idella). J. Fish. Aquat. Sci. 8
(6): 721-726.

Patil, V.T. 1987. Some toxicological affects of an
organophosphorous I monocrotophos on the edible
mudskipper, Boleopthalmus dussumieri, M.Phil. Disser-
tation, South Gujarat University, Surat.

Philip, D.J.H. 1978. The use of biological indicator organ-
ism to quantitative chorine Pollutants in aquatic
environments. A Review Environ. Pollu. 6: 197-229.

Pillai, S.K. and Sinha, H.C. 1968. In: Statistical Methods for
Biological Works. Ramprasad and sons Agra.

Prabhakar, K., Sarvanan, S. and Dawood Sharif, 1998.
Salinity induced variations in the biochemical con-
stituents of blood and tissue of Anabus testudineus
(Bloch.). Eco. Env. Conser. 4(1-2): 29-32.

Saglio, P. and Trijasse, S. 1998. Behavioral responses to
atrazine and diuron in goldfish. Arch. Environ.
Contam. Toxicol.  35(3): 484–491. https://eurekamag.
com/pdf/003/003051129.pdf [PubMed]

Saha, S., Dutta, D., Karmakar, R. and Ray, D.P. 2012. Struc-
ture-toxicity relationship of chloroacetanilide herbi-
cides: relative impact on soil microorganisms.
Environ. Toxicol. Pharmacol. 34: 307–314. [PubMed]

Shiogiri, N.S., Paulino, M.G., Carraschi, S.P., BAraldi, F.G.,
Cruz, C. and FErnandes, M.N. 2012. Acute exposure
to glyphosate-based herbicide affects the gills and
liver of the Neotropical Fish Piaractus mesopotamicus.
Environ. Toxicol. Pharmacol. 34: 388–396. [PubMed]

Vijayakumari, P. 1988. Chronic toxicity of Diuron to Tilapia
mossambica (Peters): Effects on certain physiological
properties of the Blood. Ph.D. Thesis, S.V. University,
Tirupati, India.


