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The present study was undertaken to evaluate the toxicity and effects of a commercial formulation of the 

herbicide Hiltaklor on glycogen  in the fish  Channa punctatus (Bloch)  The toxicity for   24, 48, 72 and 96 

h of Hiltaklor calculated by probit analysis, were determined to be LC50 values 213.9, 208.8 , 205.9 and 

195.3 ppb, respectively, when treated with Hiltaklor Behaviour changes observed. 
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I. INTRODUCTION 

Toxicology is the study of toxic chemicals and 

environmental impacts.  Toxicological 

investigations are the action of toxic agents 

through the standard tests, characterizing the 

toxic properties of agents. Here selected Butachlor 

(Technical grade) for controlling the herbs, for 

commercial formulation selected Hiltaklor (50% 

EC Butachlor).  

Man has to cross the hurdle of unwanted herbs 

and  pest while achieving green revolution.  The 

loss of food production by pests was estimated to 

be one third of production in 1950-60 in USA 

(Brown, 1978)., the chemicals sprayed on crops are 

surface runoff into the aquatic ecosystem and 

contaminate the entire  system.  These sources of 

contamination of the system are divided into two 

categories: point sources and non-point sources 

(Murthy, 1986).Worldwide, Herbicides commonly 

used as pre-plant and  post-plant for controlling 

several weeds in most major agricultural crops 

(Worthing and Walker, 1983).   

Butachlor is a chloroacetanilide, which is widely 

used in agricultural crops. Butachlor is selective 

herbicide for paddy selective synergists will 

suppress resistance in the unwanted herbs 

without affecting rice (Gressel, 1990). List of 

chloroacetanilides showed Table No: 1 and The 

Commercial products of Butachlor also showed 

on Table No: 2 

Table No: 1 

S.N

o 

Name of the 

Chemical 

Chemical Name 

1 Acetochlor 2 

chloro-N-(ethoxymethyl)-N-(2-ethyl-6-me
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thyl phenyl) acetanilide 

2 Alachlor 2-chloro-2,6-diethyl-N-(methoxymethyl) 

acetanilide 

3 Butachlor 2-chloro-2’6’-diethyl-N-(butoxymethyl) 

acetanilide 

4 Metachlor 2-chloro-N-(2-ethyl-6-methyl 

pheneyl)-N-(2-methoxy-1-methylethyl) 

acetanilide 

5 Propachlor 2-chloro-N-isopropylacetanilide or 

N-psopropyl chloro acetanilide 

 

Table No: 2 Commercial products of Butachlor 

Trade Name Company Name 

Machete Monsanto 

Butanex Makhteshrinagan 

Butataf Rallis 

Dhanuchlor Dhanuka 

Farmachlor Sanonda 

Hiltaklor Hindustan 

Rasayanchlor Krishirasayan 

Trapp RPG 

Wiper Nagarjuna Agrichem 

Brute Modern Insecticides Limited 

 

II. MATERIALS AND METHODS 

Fish Channa punctatus (Bloch) is called as 

spotted murrel which belongs to family Channidae, 

order – Channiformes, was selected for this 

experiment and the fish easily available in this 

area. 

Experimental set up 

 Pilot experiments were conducted to choose the 

mortality concentration at which the fish respond. 

For each test, five concentrations were chosen with 

10 fish in each concentration. acute toxicity test, 

static test were conducted. 

The fish were maintained in the laboratory, for a 

period of 10 days after collection for acclimatization 

as per the recommendations of committee on 

toxicity tests of Aquatic organisms (Anon, 1975; 

APHA et al., 1998). The water used for 

maintainance and toxicity testing was one and 

same.. The fish were fed daily during 

acclimatization.  Such acclimatized fish are only, 

used for toxicity evaluation.    

Experiments were conducted to determine the 

toxicity of Hiltaklor at different concentrations, in 

static system for all the five selected fish’s batches. 

The size of the fish was obtained on trail and error 

basis and toxicity evaluation (Doudoroff et al., 

1951) and mortality rate was observed in all 

concentrations of Hiltaklor after 24, 48, 72 and 96 

hours exposure.  The value of sub lethal 

concentration effective to kill 50% of the exposed 

fish and are considered as LC50. 

Preparation of stock solution 

 The  stock  solutions  for  the  above  were  

prepared  by  dissolving  the  Hiltaklor  acetone 

separately. Finney’s probit analysis (Finney, 1971) 

as reported by Roberts and Boyce (1972) was 

followed to calculate the LC50 values.   

III. RESULTS 

  The observed percentage mortality along with 

exposure concentrations of the present work on 

Channa punctatus (Bloch) when exposed to the 

Hiltaklor (50% E.C of Butachlor)  for a duration of 

24, 48, 72 and 96h in static systems were 

presented in Table No:3  respectively. 

 

Table No 3 

24 hours 48 hours 72 hours 96 hours 

Con-ce

ntra-tio

n 

(ppb) 

Mor-tal

ity 

(%) 

Probit 

Mor-tali

ty 

Log 100 x 

Dose 

(Log 

conc.) 

Con 

(pp

b) 

Mor-tal

ity 

(%) 

Probit 

Mor-tal

ity 

Log 

100x 

Dose 

(Log 

conc.) 

Concent

ra-tion 

(ppb) 

Mor-tal

ity 

(%) 

Probit 

Mor-talit

y 

Log 100 

x Dose 

(Log 

conc.) 

Con-ce

ntra-ti

on 

(ppb) 

Mor-t

ality 

% 

Probit 

Mor-tal

ity 

Log 

100x 

Dose 

(Log 

conc.) 

185 

200 

215 

230 

245 

20 

30 

50 

70 

80 

3.7184 

4.4756 

5.0000 

5.5244 

6.2816 

4.26717 

4.30103 

4.33243 

4.36172 

4.38916 

180 
195 

210 
225 
240 

10 

30 

50 

70 

90 

4.1584 
4.4756 

5 
5.5244 
5.8416 

4.2552 
4.2900 

4.3222 
4.3521 
4.3802 

175 
190 

205 
220 
235 

10 

30 

60 

70 

80 

4.1584 
4.4756 

5 
5.2533 
5.8416 

4.2430 
4.2787 

4.3117 
4.3424 
4.3710 

170 
185 

200 
215 
230 

20 

30 

50 

60 

80 

4.1584 
4.4756 

4.7467 
5.2533 
5.5244 

4.2304 
4.2671 

4.3010 
4.3324 
4.3617 

LC 50 value = 213.9 LC 50 value =208.8 LC 50 value =205.9 LC 50 value =195.3 

 

IV. DISCUSSION 

Butachlor is stable in the fields and water 

systems. The remnants of the pesticide can enter 

ground waters used for human consumption and 

thus can be dangerous for human health (Yu et al., 

2003). 
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The  LC50 for the acute toxicity of butachlor in 

fish varies from 0.14 to 0.52 mg/l for  96h and for 

rainbow trout (Oncorhynchus mykiss) has been 

reported 0.52 mg/l, showed its high toxicity in  

rainbow trout (Tomlin 1994).   

Butachlor acts as a spindle fibre inhibitor, and 

lead to liver cells with abnormal sets of 

chromosomes abreactions (Ateeq et al.,2002). 

Additionally, high concentrations of Butachlor 

have been showed  to cell structure to be  destroy 

(Tilak et al. 2007).  

The pathological changes observed after 

Butachlor expose  in the gills of rainbow trout are 

in agreement with reports in other fish treated with 

different chemicals  (Altinok and Capkin 2007; 

Velmurugan et al.,2009; Ahmed et al.,2013). This 

is perhaps because of the direct contact of gills with 

the toxinfound that acute exposure to Butachlor 

induced a marked dysfunction in gills, but not the 

liver and kidneys of flounder (Paralichthys 

olivaceus).  

Christopher D.N et al.,2013 explained that Acute 

toxicity of Butachlor, a chloroacetanilide herbicide 

(2-chloro-N-[2, 6-diethylphenyl] acetamide) to 

Tilapia zillii, was studied in a semi static bioassay. 

The 24, 48, 72 and 96 h LC50 values estimated by 

probit analysis were 3.13 (2.88 to 4.61), 1.93 (0.63 

to 4.41), 1.27 (0.59 to 1.92) and 1.25 (0.60 to1.85) 

mgl-1, respectively. There were significant 

differences (p<0.05) in the LC50 values obtained at 

different exposure times and the safe levels 

estimated by different methods varied from 

1.25×10-1 to 1.25×10-5 mgl-1. There were dose 

and time dependent increase in mortality rate due 

to exposure to the herbicide. Stress signs in form of 

hyperactivity, erratic swimming, skin 

discoloration, vigorous jerks of the body followed 

by exhaustion and death were observed. The 96 h 

LC50 of 1.25 mgl-1 obtained indicate that the 

herbicide was toxic to T. zillii. Agricultural use of 

butachlor in the environment, especially, near 

water bodies, must be restricted to avoid the severe 

risk associated with the use of the pesticide. 

Acute and chronic toxicity tests are widely used 

to evaluate the toxicity of chemicals on non-target 

organisms (Santos et al., 2010). The 96 h LC50 of 

1.25 mgl-1 obtained indicate that the herbicide is 

toxic to T. zillii. The toxicity is both concentration 

and time dependent thus, accounting for the 

differences in the values obtained at different 

concentrations and exposure times. When T. zillii 

juveniles were exposed to butachlor, only 20 % died 

after 96 h, whereas all the fish died after 96 h 

expose at 3.00 mgl-1 butachlor concentration.  

Previously reported LC50 values of butachlor in 

Oreochromis niloticus (Wang et al., 1991), 

Heteropneustus fossilis (Ateeq et al.,2005) and 

Channa punctatus (Tilak et al., 2007) were 0.880 

mgL-1, 2.34 ppm and 247.46 ppb, respectively.  

Geng et al., (2005) reported that 96 h for LC50 of 

Rana japonica was exposed to butachlor while 

Gobic and Gunasekaran (2010) 

V. SUMMARY AND CONCLUSION 

 The present study was undertaken to assess the 

effect of Herbicide Hiltaklor (50% E.C of Butachlor) 

on freshwater fish Channa punctatus (Bloch) for the 

following reasons.  Krishna district has been 

identified as the highest herbicide consuming 

region in India in agriculture activity herbicides. In 

recent times herbicides are used extensively in 

weed control in agricultural crops and their use is 

increasing phenominally. Herbicides are also 

carried into aquatic ecosystem through runoff from 

agricultural lands and cause environmental 

damage affecting the non-target species. 

 The percent study Herbicide Hiltaklor (50% 

E.C of Butachlor) of Channa punctatus (Bloch).  

The 96 h LC50 were obtained by taking the mean 

LC50The results showed that Herbicide Hiltaklor 

(50% E.C of Butachlor).  The LC50 values of static 

system are high toxic effect to the fish. Though we 

can avoid the use of herbicides, measures should 

be taken for the controlling the herbs by man or 

machine power. 
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