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ABSTRACT

The present study was carried out to investigatd_ B, of two different pesticides such as monocrotophos
and lambda cyhalothrin on the freshwater fisheo rohita. Monocrotophos caused 100% mortalityLofohita
at 0.0044ppm and 50% mortality (96 hours) at 0.088@, and for lambda cyhalothrin, the lethal effges at
0.0029 ppm and L§gat 0.0021 ppm. The L& values obtained at 24, 48, 72 and 96 hours expssamd the
95% confidence limits for the two pesticides reedathat lambda cyhalothrin showed higher toxichgrt
monocrotophos. The Lgvalues of monocrotophos for 24, 48, 72 and 96 hawme 0.0041, 0.0039, 0.0037
and 0.0036 ppm respectively, whereas thgylM@lue of lambda cyhalothrin for 24, 48, 72 andh@®irs were
0.0026, 0.0024, 0.0022 and 0.0021 ppm, respectively

K ey words. Monocrotophos, lambda cyhalothrin, mortalitgbeo rohita.

INTRODUCTION In assessing the safety level of any poisonous
o _ o _chemical for higher animals, the first task is to
Indiscriminate use of different pesticides iryetermine the acute toxic kCvalue, a simple
agriculture to prevent crop damage from pestsxpression of the degree of toxicity that can be
has been increasing over two decades especiallyderstood by toxicologists (Doubois and

in developing countries (Santhakumar and Balaj€iling, 1959). The increasing awareness of

2000). These pesticides through surface run Oqguatic pollution demands toxicity tests to assess
" h. nrestricted ar lik nds and river a'hhée efficacy of the contaminants and to
each unrestricted areas fike ponds IVers extrapolate their safe levels permissible in the

alter the physico-chemicgl propert.ies of Watnvironment. The median tolerance limit of any
and consequently affecting aquatic organismsollutant is meant as an elementary guide in the
(Kamble and Muley, 2000, Bhachandea al., field of toxicology (Ward and Parrish, 1982).

2001: Madhab Prasad al., 2002 and Sindhe Without reference to the median tolerance limit,
et al., 2007). no information on sublethal effects can be
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deduced (Patin, 1982). Dermal acute toxicitcutetoxicity test
tests represent an important method for o _
establishing criteria to evaluate water quality and 10OXICity tests were conducted in accordance
therein to protect the aquatic environment&ith standard methods (APHA, 1992). Stock
(NAS/NAE, 1972). Acute toxicity studies aresolution of monocrotophos with a concentration
generally employed to compare the sensitivitiedf 1 ml per litre (equivalent to 1 ppt) was
of different species to different potencies of therepared in distilled water and different dilutions
chemicals and to derive, by using J,Gvalues, Wwere prepared by adding required amount of
environmental concentration of chemicals whicKlistilled water. The stock solution of lambda
could be considered ‘safe’. cyhalothrin with a concentration of 1 ml per litre
o ) o was also prepared in distilled water and the
Toxicity data for a variety of pesticides Ssuchyesjred degree of concentrations was prepared.
as organophospate, organochlorine, carbamiggqeq on the progressive bisection of intervals
and pyrethroid pesticides have been reported f8F\ a logarithmic scale, log concentrations were

?Krr:;beesr (1);72_ShA rlsjl?;if;ar?]y a\rl]?jmgjaslagg:]haor:ﬁ/xed after conducting the range finding test. The
1982: Arunachalaret al., 1980: Baskarast al., sh were starved for 24 hours prior to their use

1989; Roy and Dutta Munshi, 1988: Singral., in the experiments as recommended by_s_torage to
1981; Malla Reddy and Basha Mohideen, 198@v0|d any interference in the toxicity of
Gurusamy and Ramdoss, 2000; SapriResticides by excretory products. After the
Shrivastava, 2002; Nishar Shailkh and Yeraggddition of the toxicant into the test tank with 10
2004 and Visvanthast al., 2009). Variations in litres of water having twenty fish, mortality was
LCso if any, under different energy balanceecorded after 24, 48, 72 and 96 hours. Five
should reflect on the nutritional status of theeplicates were maintained simultaneously.
animal. This would help to assess the

productivity of the aquatic medium concerned Per cent mortality was calculated and the
and to take appropriate corrective measures.Thglues were transferred into probit scale. Probit
present work has been carried out to study tlenalysis was carried out as suggested by Finney
lethal concentration 50% (ls¢} of pesticides (1971). Regression lines of probit against
monocrotophos and lambda cyhalothrin on thgarithmic transformations of concentrations

freshwater fishLabeo rohita. were made. Confidential limits (upper and lower)
MATERIALSAND METHODS of the regression line with .chl-square test were

calculated by a computerized programme for
Fish Acclimatization Finney’s (1971) probit analysis.

The freshwater healthy fish, rohita of the RESULTSAND DISCUSSION
weight (10 = 1g)and length (& 0.5 cn) were 0 .
selected for the experiment and were collected r(';/lh(i)tr;ogtroéoggfj ca:]:Jsaerij q 15%% //Omrg(r)tgﬁt“ty gcg
from Katherasan Aquafarm near Thanjavur. Fiiheurs) at 60036pp m ando for Ia)r/néda
were screened for any pathogenic infections. . ' ppm,

Glass aquaria were washed with 1% KMrio cyhalothrin, the lethal effect was at 0.0029 ppm

avoid fungal contamination and then sun driecialnd LGo at 0.0021 ppm. The Lf values

Healthy fishes were then transferred to glas%bta'ned at 24, 48, 72 and 96 hours exposures

0 , o
aquaria (3582020 cm) containing dechlorinatedand the 95% confidence limits for the two

AB°C: | hard pesticides revealed that lambda cyhalothrin
tap water (Temperature ; total hardness g, e q higher toxicity than monocrotophos. The
518+ 23 mgl/l; dissolved oxygen 560.2 mgl/l;

0 ) LCsovalues of monocrotophos for 24, 48, 72 and
salinity 1.2+ 0.13 ppt and pH 7.& 0.04). Fish 96 hours were 0.0041, 0.0039, 0.0037 and 0.0036
were acclimated to laboratory conditions for 1?)pm respectively (Table 1; Figures 1-4), whereas
to 15 days prior to experimentation. They werg,e LGy value of lambda cyhalothrin for 24, 48,
regularly fed with commercial fooad libitum 75 and 96 hours were 0.0026, 0.0024, 0.0022 and

and the medium (tap water) was changed daily gpgo21 ppm, respectively (Table 2 and Figures
remove faeces and food remnants. 5-8).
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Table 1. Per cent mortality oEabeo rohita exposed to different concentrations of monocrotspfbo
different periods.

orsd | Lu | Lor | ver | ememm | couiu | e
24 0.004084) 0.004003 0.004167 Y >%00157* 8.2512 12.59
48 0.003870| 0.003796 0.003946 ;o 2840 9.0221 11.07
72 0.003726| 0003662 0.003791 oL >0 3.5032 11.07
96 0.003556| 0.003502 0.003611 't pono0 k. 6.7556 11.07

265 Y
Log (X) Dose Log (X) Dose

Figure 1. Regression line (based on Probit Figure 2. Regression line (based on Probit
analysis) of log concentration of pesticide analysis) of log concentration of pesticide
monocrotophos Vs Per cent mortality of monocrotophosVs Per cent mortality of

L. rohita for 24 hours. L. rohita for 48 Hours.
65

68 Y= 37.45163 + 13.36139 X - 62 Y= 42,9766 + 1650699 X
56 o 59l
54 - 56
52 “ 53

g s

§ g
48+ b 47+
46+ L | 44+
44+ . | 41+
42+ 1 38+
250 -2.‘40 -2,‘46 ‘2.‘44 -2.‘42 -2.‘40 -2.58 -2,J36 235 254 -2.\")2 -2.‘50 -2.‘48 1;‘46 -2.‘44 2. liz -2.‘40 -z.‘se 236 234

Log (X) Dose Log (X) Dose

Figure 3. Regression line (based on Probit Figure 4. Regression line (based on Probit
analysis) of log concentration of pesticide analysis) of log concentration of pesticide
monocrotophos Vs Per cent mortality of monocrotophosVs Per cent mortality of
L. rohita for 72 hours. L. rohita for 96 hours.
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Table 2. Per cent mortality of abeo rohita exposed to different concentrations of lambda othéan
for different periods.

E'X%“J N ‘r’fe LCs | LCL | UCL | RegressonEquation C)?i%‘;ajzd ngj'ﬁg(z
24 | 0.002575 0.002474 0002679 g 2275 5.6685 | 11.07
48 | 0002370 0.002286 0.002457 ' oL4%052 8.8858 | 12.59
72 0002156/ 0.002023 0.002298 ' S 0M0* 17.6868 | 12.59
96 | 0.002030| 0.001967 0002095 o 235585° 8.9140 | 12.59

Log (X) Dose Log (X) Dose

Figure 5. Regression line (based on Probit Figure 6. Regression line (based on Probit analysis)
analysis) of log concentration of pesticide Lambda of log concentration of pesticide Lambda cyhalathri
cyhalothrin Vs Per cent mortality f rohita for 24 Vs Per cent mortality df. rohita for 48 hours

hours

6.00 T T T T T T T 6.

575 £ 575 Y= 2385884 + 7.004488 X

550 - 550
Y= 2459749 + 7.350036 X

Probit

L | | L L L L L | L L | . L
285 280 275 270 266 260 255 250 245 296 290 285 280 276 270 266 260 265
Log (X) Dose Log (X) Dose

Figure 7. Regression line (based on Probit Figure 8. Regression line (based on Probit analysis) of
analysis) of log concentration of pesticide Lambda log concentration of pesticide Lambda cyhalothri V
cyhalothrin Vs Per cent mortality &f rohita for 72 Per cent mortality of.. rohita for 96 hours
hours

L. rohita was silvery white in body in the to dark colour in pesticide treated fish. The fish
control group throughout the experiment. Thenaintained in freshwater behaved normal as
body colour changed from original silvery whiteusual. But when the fish was exposed to

188



Muthukumaravett al. J. Pure Appl. Zool., 1(2): 185-192, 2013

pesticides monocrotophos  and lambda Many workers have observed erratic
cyhalothrin, erratic swimming, abnormal postureswimming, equilibrium loss and surfacing
disbalance, sluggishness, imbalance in postughenomenon in the fish following pesticide
increase in surface activity, opercular movemengxposure. Surfacing phenomenon shown by the
gradual loss of equilibrium and spreading ofish might be to gulp maximum possible air to
excess of mucus all over the surface of the bosdase the tension. Rao and Rao (1987) also
were observed. observed this phenomenon in the fighanna
punctatus exposed to two different pesticides
A i ) ) viz., carbaryl and phenthoate. In relation to this
pesticides to the fish for different periods thhey also reported that the surfacing phenomenon
exposure reveals the occurrence of a wide o que to hypoxic condition of the fish.

d|ﬁerence§ between duration of e>.<posure ar}ﬂcreased opercular movements were seen in the
types of fishes (Macek and Mc Allister, 1970’fish, L. rohita exposed to pesticides, which was

Holden, 1972 Carter and Graves, 19731h accordance to the report put forth by Amita

Bakthavathasalam =~ 1980; ~ Koundinya  an@ian and jha (2009) irClarias batrachus

Ramémurthi, 1980; P.admini, _1980; Ratial., exposed to herbicide, herboclin. The rapid
1'990,' Dhanalakshmi, 1991; Sadhu, 19930percular movements may be due to
Pickering and Henderson, 1966; S""mhakum@trccumulation of mucous over gill due to the

and Balaji, 2000; Mathivanar?, 2004 and[oxicant (Sadhu, 1993; Sabita and Yadav, 1995
Ramasamyt al., 2007). Changes in body colour

_ : and Jagadeesan and Vijayalakshimi, 1999).
have been reported iAnabas testudineus after Similar findings were observed by Prasaeithl.

expoﬂsure to monocrotophos  (Santhakumar aQEOOS), when freshwater figh. nrigala exposed
Balaji, 2000),C. punctatus to organophosphorus to cypermenthrin. The fisl.. rohita exhibited

(Sandhu, 1993) an@yprinus carpio to ammonia irregular, erratic darting movements with

stress.(Israeli-weinstein and Kimmel, 1998)_' Thﬁ'nbalanced swimming activity. Occasionally the
behavioural changes are considered dwecthl

: _ sh tried to jump out of the toxic medium, which
related to complex physiological responses a ows the avoidance behaviour of the fish to the

have often been used as a sensitive indicator t%&icant Similar behavioural patterns were
stress (Little and Finger, 1990). observed inL. rohita exposed to endosulfan

Fish exposed to sub lethal concentrations éPhivakumar and David, 2004).
pesticides irregular, erratic and darting

e ) ) - The change of body colour, behavioural
movements with imbalanced swimming activity . .
changes such as irregular swimming movements,

and attempt to jump out of the toxic mediurrl o
o . oss of equilibrium, restlessness and excess
were observed. Similar behaviour patterns were

observed in fish, trout antl. rohita exposed to SECTetion of mucous suggest thatrohita has

fenvelrate (Murthy, 1987). Increased operculdfndergone chemical stress when exposed to
movements, loss of equilibrium, erraticPesticide and the present study could be taken as

A survey of LGy values of different

swimming and jerky movement and mucou&n indicator of aquatic pollution.
secretion all over the body were observed in
Heteropneustes fossilis after exposure to rogor REFERENCES

and endosulphan pesticides (Borah and YadaXmita Krian and Jha, A.K. 2009. Acute toxicity
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