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Abstract:

The experiments were conducted to estimate LCsy values for Barbus ticto and
Rasbora daniconius exposed to dimethoate pesticide. Well acclimatized healthy fishes
were selected for acute toxicity test for dimethoate pesticide. Different numbers of
concentrations were prepared and batch five fishes of P. ticto and Rasbora daniconius
were exposed to each concentration. Observations were made after every 24 hrs upto 96
hrs, dead fishes during experimental period were removed and recorded. LCsy values
were estimated using graphical method. Dimethoate was fund to be more toxic to
Rasbora and Puntius, as the LCs values were 3.936 ppm and 5.070 ppm respectively.
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Introduction:

Pesticides, herbicides and industrial wastes find their way in the freshwater
resources and contaminate it. These toxicants indirectly cause considerable damage to
aquatic life including economically important species of fishes. Exposure to pollutants
creates man molecular and biochemical changes in fish which precedes cellular
disinfections. Thus early warning signs of distress can be detected by monitoring
appropriate parameters.

The toxic effects of large number of chemicals, heavy metals and pesticides in
fishes have been studied by Ketz (1969), Brown et al. (1967), Joshi et al. (1981), Alam et al.
(1995), Shanthakumar et al. (2000). Dimethoate is an organophosphorus pesticide,
widely used against vegetable and fruit sucking aphids and mites. The present work
was undertaken to observe the effects of dimethoate on morality and survival of P.ticto

and R.daniconius.
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Material and Methods:

The test fishes P.ticto and R.daniconius were selected for the present
investigation because of their easy availability, moderate sensitivity and easy
maintenance in the laboratory. Fishes were collected from the nearby freshwater
resources around Aurangabad. Adult healthy specimens preferably females of Puntius
(5-7cm, 3.5-5.5gm) and Rasbora (06-09 cm, 3.5-4.5 gm) and allowed to acclimatize to the
laboratory conditions for four weeks.

The standard methods for preparation of pesticide formulation and for
detection of physicochemical characteristics of test water, APHA (1995) were followed
(Table No. 1). The pilot tests were performed for the selection of test concentrations.
The range of concentrations selected was varied from 0 to 100 percent mortality.

On the basis of pilot and five healthy females of same size and weight of P. ticto
and R. daniconius were exposed to various concentrations. The bioassays were started in
the morning and animal mortality was recorded after every 24 hrs. The mortality and
survival of fish was recorded after 24, 48, 72 and 96 hrs. The dead specimens were
removed immediately from the test aquarium.

Results and Discussion:

The LCsy values for different durations were calculated and estimated by
regression analysis (Ghosh, 1962). The LCsy values for dimethoate to P. ticto and R.
daniconius for 96 hrs were 5.070 ppm and 3.936 ppm respectively (Table No. 2). These
values indicated that dimethoate was more toxic to P. ticto than R. daniconius.

The fishes exposed to lethal concentration of toxicant for short term were
studied in relation to their mortality and survival. The P. ticto and R. daniconius were
exposed to dimethoate showed rapid movements in R. daniconius than P. ticto. Similar
results were obtained by Peshine et al. (2000) in Lebistes reticulates with toxicants zinc
sulphate and mercuric chloride.

Tilak et al. (1980) studied toxicity of carbaryl and 1-napthal to fish Labeo rohita of
two size groups and reported LCs values for 9 hrs. The 96 hrs LC50 values for carbaryl
ranges from 1.2-4.6 ppm. The values show the relationship between size group of the

test fish and dose.
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Bengeri ef al. (1986) determined 96 hrs LCs value for copper sulphate to the test
fish Lepidocephalichthyes guntea weight 0.334 gm and 1.2 gm as 2.0mg/1 and 3.77mg/1
respectively.

Alam and Shafi (1990) determined the LCsp values for ekalux to the test fish
fingerling of a carp Catla catla at 3.0 ppm.

Peshine and Kurve (2000) determined LC50 values for Lebistes reticulates with
toxicants zinc sulphate and mercuric chloride which are 22.35 mg/1 and 2.44 mg/1 for
96 hrs respectively.

Srivastava et al. (1997) estimated LC50 values of detamethrin on a freshwater
fish Heteropneustus fossilis which are 3.10, 2.30, 2.10 and 1.86 pg/lit at 24, 48, 72 and 96
hrs respectively.

Toxicity depends upon size of animals and time duration exposure (Bengeri et
al. 1986; Tilak et al. 1980). During present investigation toxicity of dimethoate is more in
Rasbora than Puntius.

In present study the survival rate of P. ticto decreases with increase in the
concentration of dimethoate. Further the mortality rate was found to be inked to
duration of exposure, it was higher in fishes exposed 96 hrs compared to those exposed
for 48 hrs. The exact cause of death is ill defined as there are number of channels. The
death may be the result of severe physiological stress as cellular as well as organism
level. The exact cause of death is explained by Abel and Skidmore (1975), the severe
physiological stress responsible for the death of fishes.

Table No. 1. Physicochemical characteristics of test water

Temperature 269C (24-28°C)
Conductivity 0.73 mMHO
Acidity 3.6 (3.2-4.3) ppm
Alkalinity 29 (27-31) ppm
Total hardness 71 (68-79) ppm
Dissolved oxygen 6.6 (6.2-6.9)
pH 7.4 (72-7.7)
Weight of fish 4325 (3925-4625) mg
Length of fish 63 (59-67) mm.
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Table No. 2.

ISSN 0975 -3044

LC50 values for dimethoate to Puntius ticto and Rasbora daniconius for 96 hrs.

Conc. Survival and Mortality
132 p;rr‘n . 24 hrs 48hrs 72 hrs 96 hrs
1.] 3.60 100 00 100 00 100 00 100 00
2. 4.20 100 00 100 00 80 20 80 20
3.| 4.80 80 20 80 20 60 40 60 4-0
4.1 540 80 20 60 40 40 60 40 60
5.1 6.00 60 40 40 60 40 60 20 80
6. 6.60 60 40 40 60 40 60 20 80
7.1 720 40 60 40 60 20 80 00 100
8. | 7.80 20 80 20 80 00 100 - -
9.1 840 20 80 00 100 - - - -
10, 9.00 20 80 00 100 - - - -
11) 9.60 20 100 - - - - - -

LCs0 96 hrs = 5.012
LCsy 72 hrs = 5.070
LCs0 48 hrs = 5.555
LCs0 24 hrs = 6.839

S = Survival

M = Mortality.

Acknowledgement:

We are thankful to the Head, Department of Zoology, Dr. Babasaheb

Ambedkar Marathwada University, Aurangabad for providing laboratory facilities for

this research work.

References:

Abel, P. D. and Skidmore, J. F. (1975). Toxic effect of an anionic detergent on the gills

of rainbow trout. Water Res. 9: 759-765.

Alam, M. N., and Shafi, M. (1990). Toxicity of the fingerling of carp Catla catla by the
pesticide Ekalux Ec 25. Ind. J. Anim. Res. 24(1): 44-46.

www.dcsi.in/

37




Deccan Current Science Vol. —1II July-Aug 2009 pp 31 - 38 ISSN 0975 -3044

Alam, M.G.M., Al-Arbai, S.A.M., Halder, G.C. and Mazid, M. A. (1995). Toxicity of
diazinon to the fry of Indian major carp, Cirrhina mrigala. Bangladesh Journal of
Zoology. 23(2): 183-186.

APHA, AWWA and WPCE (1995). Standard methods for the examination of water and
waste water. American Public Health Association, Washington 19% Edition.
Bengeri, K. V., Shivaraj, K. M. and Patil, H. S. (1986). Toxicity of copper sulphate to a

freshwater fish Lepidocephalichthyes guntea. Comp. Physiol. Ecol. 11(3): 99-102.

Brown, V. M., Jordan, B. M. and Tiller, B. A. (1967). The effect of temperature on the
acute toxicity of phenol to rainbow trout in hard water. Water Res. 1: 587-594.

Ghosh, M. N. (1962). Calculation of LDsy and its errors. A graphical method
fundamental method of experimental pharmacology. PP. 122.

Joshi, P. K., Sarojini, R. and Nagabhushanam, R. (1981). Alterations in the respiratory
rates after exposure to DDT in intact erestakless and HT injected fiddler crab,
Ucaannulipes. |. Environ. Res. 11, 11: 1-4.

Ketz, M. (1969). Effect of pollution on fish life. . water. Pollut. Contr. Fed. 41: 994-1016.

Mulla, M. A., Nawab, G. H.A., and Darwazeh, H. A. (1978). Biological activity and
longevity and of new synthetic pyrethroides against mosquitoes and some non
target insects. Mosq. News. 38: 90-96.

Peshine, R. G. and Kurve, S. S. (2000). Estimation of LC50 values for Lebistes reticulates
with toxicants zinc sulphate and mercuric chloride. J. Aqua. Boil. 15(1&2): 84-85.

Santhakumar, M. and Balaji, M. (2000). Acute toxicity of an organophosphorus
insecticide monocrotophos and its effect on behavior of an air breathing fish
Anabas testudineus. |. Expt. Biol. 21(2): 121-124.

Srivastava, S., Jaiswal, R., and Srivastav, A. (1997). Lethal toxicity of deltamethrin
(Decis) to a freshwater fish, Heteropneustus fossilis. |. Adv. Zool. 18(1): 23-26.

Tilak, K. S., Rao, D. M. R., Devi, A. P. and Murty A. S. (1980). Toxicity of carbaryl and
1-napthol to freshwater fish Labeo rohita. Indian |. Expt. Biol. 181: 75-76.

Tilak, K. S., Rao, D. M. R., Devi, A. P., and Muley, A. S. (1980): Toxicity of carbaryl
and 1-napthal to freshwater fish Labeo rohita. Indian |. Expt. Biol. 181: 75-76.

www.dcsi.in/ 38





