
ABR Vol 14 [4] July 2023                                                                    36 | P a g e                              © 2023 Author 

Advances in Bioresearch 
Adv. Biores., Vol 14 (4) July 2023: 36-42 
©2023 Society of Education, India 
Print ISSN 0976-4585; Online ISSN 2277-1573  
Journal’s URL:http://www.soeagra.com/abr.html 
CODEN: ABRDC3  
DOI: 10.15515/abr.0976-4585.14.4.3642 
 

ORIGINAL ARTICLE 
 

A Comparative Analysis of Acute Toxicity of Synthetic Pesticide 
Nuvan and Biopesticide Neem Oil On Freshwater Catfish Clarias 

batrachus  
 

Aysha Parvin* and Umesh Shukla  
Department of Zoology, Agra College, Dr. Bhimrao Ambedkar University, Agra. 

Uttar Pradesh 282004, India 
Email: ayshaat0244@gmail.com* 

 
ABSTRACT 

An extensive challenge of agronomist is to augment food materials to fulfill the rapidly growing world population 
demands, without any adverse impact on the environment. Today, any edible thing in market is not without the use of 
any hazardous chemical or pesticide. In modern agricultural practices, the pest’s management is normally accomplished 
by means of the enormous use of pesticides and other harmful agrochemicals, which leads to health and environmental 
hazards. Aquatic animals mostly fishes are more frequently exposed to such pollutants through the runoff from the 
agricultural fields and that may affect the humans and other animals through the food chain. Hence, biopesticides or 
natural pesticide can select as a better option for replacing the toxic chemicals and synthetic pesticides which enable to 
safer pest management and prominent for environmental security. Among the different biopesticides, neem oil is one of 
the beneficial biopesticide and minutest toxic to humans and other livings, so it is most optimistic for the control of 
various pests without adverse effects on the environment. In this work acute toxicity of Nuvan (synthetic pesticide) and 
Neem Oil (biopesticide) was separately accomplished on catfish Clarias batrachus. Experimental data collected from the 
toxicity study were assessed by using the Probit Analysis Statistical Method. The 96h LC50 value of Nuvan and Neem-Oil 
on test fish Clarias batrachus was found to be 0.274 ml/L and 0.848 ml/L respectively. Nuvan showed most toxic effect at 
low concentration compare to neem oil for Clarias batrachus.  Biopesticides are completely biodegradable and target 
specific compare to highly non-degradable broad spectrum synthetic chemicals and other toxicants. Therefore, use of 
biopesticides is cost effective alternative to synthesized pesticides and more eco-friendly. 
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INTRODUCTION  
Pesticides and other harmful chemicals nowadays are used in enormously of the accompanying 
substances available in the market, through which the food can be preserved for a maximum time. The 
agricultural farmers and aqua precisian apply toxic chemicals and pesticides in their agricultural fields for 
enhancing crop yield and for the control of pests and insect vectors of diseases. Although, such type of 
different pesticides is not always useful, it has also adverse effect on the environment. Residues of 
harmful pesticides can be noted in a great variety of our foods and beverages, including for instance fruit 
juices, water, packed foods, animal feeds, wine and other refreshments. Furthermore, washing and 
peeling of food materials cannot surely remove the residues from these materials. Different types of 
pesticides after being used in agricultural purposes ultimately notice their way into aquatic ecosystems 
including freshwater resources. They also contaminated rivers, ponds, and lakes by the runoff, after rain 
fall, spillage, drifts, industrial effluents, areal sprays and transport from soil treated with pesticide 
through agricultural fields and other resources and ground water through percolation and leaching 
becomes the reason of water pollution which is not safe for animal’s health including humans and fishes. 
Not only that but also pesticides make a mark their toxic effects in different forms ranging from changes 
within a single cell, whole organism or even alterations in whole population [1]. Such type of negative 
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effects of pollutants become significant when they affect economically essential organisms or affect those 
living being which are consumed by economically essential human beings and other animals create 
stressful conditions either in the form of physiological, behavioral, biochemical, histo-pathological, 
damage to vital organs or even death of living beings of all types of ecosystem. Worldwide use of 
pesticides for agricultural purposes is now a worldwide concern.  
Natural water conditions are necessary for proper fish culture. But present time several types of 
pesticides like organophosphate, carbamates, organochlorine and pyrethroids are used in agriculture and 
other purposes, which cause pollution in aquatic bodies. Nuvan is an organophosphorus pesticide and 
inhibits the activity of acetyl cholinesterase enzyme. The inhibitory impacts of organophosphorus 
pesticides are rely on its binding affinity to the enzyme active site and through its rate of phosphorylation 
connection to the age and behavior of any living.  This compound attacking the nervous system and to kill 
the pests quickly and effectively and causing inactivation of acetyl cholinesterase enzyme, which is 
accountable for controlling the nerve impulse transmission. Nuvan or DDVP or Dichlorvos is registered to 
control insects and pests in agro-fields, commercial, industrial, institutional sites; in and around homes 
etc. 
Because of serious setbacks originated from the use of chemical or synthetic pesticides on living systems 
and environment, the use of plant originated bio-pesticides or botanical pesticides is gaining momentum. 
The biopesticides are less persistent and biodegradable came into continuation and are used as 
alternative to synthetic organophosphorus pesticides recently in agricultural purposes. Biopesticides 
have phyto-chemicals which are manufactured naturally for defense against phytophagous and disease 
spreader pests, insects, and parasites. Day by day the plant-derived substances or natural pesticides are 
now being used mostly for the controlling of insect and pests [2, 3]. Biopesticide Neem oil is extracted 
basically from the seeds or leaves of the neem tree. The neem tree (Azadirachta indica) a medicinal plant 
is the source of neem oil biopesticide belonging Family- Meliaceae which contains approximately 35 
biologically active compounds. Azadirachtin, main component of neem oil is the predominant insecticidal 
active substance that fulfils several of the criteria needed for a good pesticide. Azadirachtin is recently 
used for control of pests and other harmful insects [4, 5]. Azadirachtin is biodegradable which diminishes 
within 100 hours when exposed to light and water and exhibits very low toxicity to the mammals [6]. 
Neem oil is also used in aquatic ecosystem for the control of fish fry predators and fish parasites [7]. It 
kills harmful insects and pests but does not any harm to beneficial insects like honey bee, beetles etc. 
because harmful insects swallow the leaves of the plants and crops while beneficial insects do not eat the 
plant and crop leaves.  
Fishes are most frequently sensitive to the aquatic environment or water contamination. However, most 
farmed fishes have much loaded than wild fishes from natural and man-made toxicant, e.g., pesticides, 
and other chemical pollutants. The toxicants from fishes can pose health issues to unsuspecting 
consumers particularly like pregnant and nursing women and other livings through the food chain. The 
adjustment and international failure for aquaculture trades are uncommonly compound, with different 
agencies managing aquaculture practices, including polluted control, water quality, feed supply, food 
safety and site selection [8]. Poisoning by synthetic pesticides to people, livestock, and wildlife have found 
when appropriate cares do not take. Pesticides practitioners must be highly careful to avoid health 
hazards. Biopesticides are expected to hold a major share of the market in future owing to their multiple 
advantages over their chemical counterparts [9]. This work is an endeavor to evaluate the toxic 
concentration of Nuvan and Neem Oil in fish Clarias batrachus to determine the safe dose for sustainable 
development of environment. 
 
MATERIAL AND METHODS  
Healthy and active adult Clarias batrachus which is affiliated with the class Actinopterygii, has been 
selected as an experimental test animal for this study. They were obtained from local fish market of Agra 
(U.P) in the month of December and nourished in laboratory conditions when room temperature ranged 
between 150C-250C to acclimatize the fish for two weeks prior to start work for laboratory environment. 
Test fishes weighed range 60-120 g and their length was within the range 20-25 cm. The test fish Clarias 
batrachus were kept in large and clean aquaria measuring 75cm x 37cm x 37cm. The experimental fishes 
were carefully noticed and treated with 2% KMnO4 solution prior to stocking to get rid of any dermal 
infection. The fishes were provided commercial fish food materials daily at 2.5% of body weight which 
was given at morning hours. Throughout the course of work, tap water was used. At alternate day the 
water of aquarium was replaced and daily draws off faecal matter and uneaten feed was done. Different 
physiochemical properties of test water like hardness, temperature and pH were continuously noted. 
Neem oil and Nuvan (DDVP) purchased from local market at Agra. Nuvan (Dichlorvos 76% EC) insecticide 
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is manufactured by insecticides (India) limited and Neem oil is a product of Coromandel Agro Products 
and Oils Pvt. Ltd which is used in present observation. Acute toxicity study was carried out to decide the 
potency of synthetic pesticide nuvan and biopesticide neem oil for static but renewal type of bioassay.  
The harmful concentration of synthetic pesticide nuvan and bopesticide neem oil recognize as the median 
lethal concentration (LC50) at which 50% fish mortality take place. The test fishes Clarias batrachus were 
divided in to four different groups (A, B, C, and D) in four aquaria to determine the LC50 value of nuvan at 
first and then after neem oil similarly. Each glass aquarium filled with 20 L dechlorinated water and 
consists of ten experimental fishes in each group. Different concentration of nuvan (1, 5, 10 and 15 ml) 
and neem oil (10, 15, 20 and 25 ml) separately were given to the experimental fishes with 20 L of water in 
each aquarium and a control set was run with the experimental groups simultaneously. The survival 
numbers of Clarias batrachus fishes were noted for each concentration after 24hrs, 48hrs, 72hrs and 96 
hrs. After 96 hours the mortality percentage was recorded. The control (unexposed), nuvan and Neem Oil 
exposed fishes were continuously observed during test periods. Dead fishes (if any) were removed from 
aquaria to avoid water fouling. The LC50 concentration for 96h was analyzed by probit analysis method of 
Finney, [10]. On the basis of two variables, log-dose and empirical probit, regression line was depicted on 
the simple graph paper to find out the expected probit which is necessary for LC50 determination.  
 
RESULTS  
The 96h LC50 value of synthetic pesticide Nuvan and biopesticide Neem Oil was found to be 0.274 ml/L 
and 0.848 ml/L respectively. The LC50 concentration of both nuvan and neem oil for 96h was calculated 
by probit analysis method of Finney, [10]. Table- (1) and (2) shows the mortality percentage of 
experimental fishes Clarias batrachus after exposure of Nuvan and Neem Oil respectively. Table (3) 
represents evaluation of nuvan and neem oil toxicity respectively to Clarias batrachus specifying fiducial 
limits and LC50. Graphs (I and II) below show the plot of Finney’s probits against log dose for assessing 
LC50 value of both nuvan pesticide and neem oil biopesticide. 
 

Table 1 – Number of survived fishes and mortality percentage of Clarias batrachus with different 
doses of synthetic pesticide Nuvan 

Group Doses of Nuvan 
(ml/20L) 

No. of 
fishes 

Exposure time  (hours) No. of died 
fishes 

No. of 
survived 

fishes 

Mortality 
Percentage 24 h 48 h 72 h 96 h 

A 1 10 1 0 0 0 1 9 10% 
B 5 10 2 1 0 0 3 7 30% 
C 10 10 2 2 1 1 6 4 60% 
D 15 10 3 3 2 2 10 0 100% 

 
Table 2- Number of survived fishes and mortality percentage of Clarias batrachus with different 

doses of biopesticide Neem oil- 
Group Doses of 

Neem Oil 
(ml/20L) 

No of 
fishes 

Exposure  time  (hours) No, of 
died 

fishes 

No, of 
survived 

fishes 

Mortality 
Percentage 

 24 h 48 h 72 h 96 h 
A 10 10 - - 1 - 1 9 10% 
B 15 10 2 - 1 - 3 7 30% 
C 20 10 2 2 1 1 6 4 60% 
D 25 10 3 2 2 1 8 2 80% 

Table 3 -Toxicity assessment of Nuvan and Neem oil to Clarias batrachus for determining fiducial 
limits and LC50 

Test fish Test 
exposure 

compound 

Regression 
Equation 

Variance 
 

Fiducial 
limits 

Mean of 
F. limits 

(M) 

LC50 

Clarias 
batrachus 

Nuvan (76%) 
(DDVP) 

Y=3.62+4.78(X'-1.76) 0.017 3.76332(+) 
3.69668(-) 

3.73 5.4869 
ml/20L (or) 
0.274 ml/L 

Neem oil Y=1.168+4.67(X'-5.35) 0.002 1.23292(+) 
1.22508(-) 

1.229 16.96 ml/20L 
(or) 

0.848 ml/L 
After exposure of both the pesticides, the experimental fishes Clarias batrachus showed many behavioral 
alterations. They were aggregated at one corner of the aquarium and showed irregular and erratic 
swimming movements and loss of equilibrium. The specimens showed hyper excited, became lethargic 
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slowly, restless, and excess mucus secreted all over their bodies. The experimental fish Clarias batrachus 
showed unusual behavior of trying to come out from the pesticide concentrations, indicated as an 
escaping phenomenon. They generally scrolled with gapping and lastly, sank to bottom with their slow 
opercula movements and died. The behavioral responses of experimental fishes were more prominent for 
toxic synthetic organophosphorus pesticide Nuvan as compared to biopesticide Neem oil. Hence, 
percentage of fish mortality found more at low concentration of nuvan while more concentration of neem 
oil showed less mortality.  

 

Graph (I) - Finney’s probits plot against log dose for calculating LC50 value of synthetic pesticide 
Nuvan to freshwater catfish Clarias batrachus. 

Graph (II) - Finney’s probits plot against log dose for calculating LC50 value of bio-pesticide Neem 
Oil to freshwater catfish Clarias batrachus. 

DISCUSSION  
Recently botanical pesticides or biopesticides are developed to replace toxic synthetic pesticides. The 
synthetic pesticides are effective and target specific but their impact on the environment of all organisms 
is mostly dangerous. Biopesticides contain active compounds with short half-life period and do not 
elevate the levels of harmful residues in environment, unlike other chemical pesticides [11]. Biopesticide 
neem oil containing azadirachtin is less toxic to test fishes Clarias batrachus compared to nuvan. The 
same concentration of both nuvan and neem oil have not similar impacts on test fishes because 
biopesticide is comparatively less effective compare to nuvan for the experimental catfishes Clarias 
batrachus which can be seen in the fishes behavioral changes and fish mortality percentage. Different 
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behavioral alterations due to various pesticides on Clarias batrachus have been studied by various 
workers [12, 13, 14]. In this study, the nuvan and neem oil can cause marked behavioral responses in fish 
and thus evaluated an effective sign of physiological stress in fish [15]. Hence it is also realized that 
specimen more reactive at very low concentration of organophosphorus pesticide nuvan compare to 
biopesticide neem oil. 
An essential amount of pesticide to cause death is known as lethal concentration. Acute toxicity 
investigation for the model fish is first step to determining water quality and the studies disclose the 
harmful concentrations that cause the fish mortality even at less concentration of exposure [16]. The 
conventional LC50 assessment in aquatic toxicology is mostly used to analyze the potential risk of an 
unsafe chemical. In the present study it was found that 96h LC50 value of synthetic pesticide nuvan is 
0.274 ml/L. But LC50 value of botanical pesticide or biopesticide neem oil is four time much higher (0.848 
ml/L) than the nuvan. Thus higher value of neem oil is indicating the less harmful nature of the botanical 
pesticide [17]. Similarly, Israel et al. [18] observed 96 h LC50 of azadirachtin and deltamethrin for Poecilia 
reticulate and found that LC50 value of azadirachtin has greater than that of the chemical pesticide 
deltamethrin.  
Rani and Gautam [19] recorded median lethal concentration of nuvan for freshwater fish Channa 
punctatus 0.27 ml/L at 96 h. The comparative hazardous effects of nuvan and chlorpyrifos analyzed by 
Ashade et al., [20] and noted LC50 value due to exposure of nuvan after 96 h as 0.184 ml/L of African 
catfish Clarias gariepinus while in Channa punctatus at 96 h LC50 value analyzed 0.024 ml/L by Kumar 
[21]; Kumar and Gautam, [22] and they also investigated biochemical alterations due to toxicity of nuvan 
in Channa punctatus (Bloch.). Gautam et al., [23] evaluated LC50 value at 96 h as 0.07 ml/l. and harmful 
impact of nuvan on biochemical indices of catfish Clarias batrachus. Worldwide research records found 
effect of pesticides on aquatic livings [24]. In the present work LC50 value calculated as 0.274 ml/L for 
catfish Clarias batrachus due to the exposure of nuvan which is greater than the value reported by many 
other workers like Verma et al., [25] noted LC50 8.9 mg/L at 96 h in Clarias batrachus; in Cirrhinus mrigala 
for 96 h it was 9.1ppm [26]; Bhat et al., [27] recorded LC50 value as 42.66ppm in fish Labeo rohita after 96 
h ; in Heteropneustes fossilis LC50 value after 96 h reported as 6.45 mg/L by Ahmad and Gautam, [28] 
treated with nuvan. LC50 value of carbaryl as 2.5 ml and parathion LC50 as 0.45 ml in freshwater catfish 
Clarias batrachus observed by Rather, [29] which is greater than the LC50 value of nuvan noted in present 
investigation. 
Consequently, the effects of Neem oil on catfish Clarias batrachus were investigated and on other fishes 
studied by many other researchers. Hassanein et al., [30] evaluated LC50 value as 112 ppm of a 
biopesticide (Triology) at 96 h on the grass carp fish, Ctenopharyngodon idella. Cagauan et al., [31] 
evaluated LC50 value of neem to Nile tilapia Oreochromis niloticus L. and mosquito fish Gambusia affinis 
Baird and Girard were 12.4 ml/L and 8.31 ml/L respectively and the corresponding LC50 values were 2.57 
and 3.0 ml/L at 96 h. LC50 value of Azadirechta indica leaves extract as 785.4 mg/L which was 68 more-
times greater than LC50 value of acetamiprid as 11.62 mg/L analyzed by Alam et al., [32] in fish Labeo 
rohita. . The LC50 value for 96 h of azadirachtin for Heteropneustes fossilis is 52.35 mg/L were observed by 
Kumar et al., [33]. The lethal effects of neem oil to freshwater catfish Clarias batrachus expressed as 96 
hours LC50 values found in the present experiment (0.848 ml/L) is manifold larger than the earlier 
findings [34, 35, 36]. Such differences in the lethality may be due to differences in used fish species, test 
methods and water quality, their age, sex and size [31].  
Further, variation in median lethal concentration (LC50) value for freshwater catfish Clarias batrachus in 
the present study may be associated to their strong nature and activeness to survive with unfavorable 
condition for being air-breathing catfish [37]. The susceptibility of various fish species to neem oil may be 
depending on its origin, parts or even individual neem tree and also related to differences in the amount 
of active compound azadiractin present in neem oil (Lue et al., [38]. With the progress of exposure time 
toxicity element increases for nuvan and neem oil to Clarias batrachus in the present observation that is 
conformity to the conclusion noted by Dhara et al., [39] to O. mossambicus. Oniovosa et al. [40] studied 
that neem leaves extract administered by feed at sub lethal treatment was comfortably tolerated by the 
African catfish (Clarias gariepinus) with none or negligible adverse effects on organ histology, biochemical 
parameters and haematological indices. Because of greater LC50 value of Neem oil compare to nuvan, it 
has considered as less toxic towards non-targeted organisms including fish. 
 
CONCLUSION 
It is already known that the concept of profitable food production needs to be implemented in order to 
provide safe food items to the society. The lethal toxicity values of nuvan and neem oil of Clarias 
batrachus in the present investigation serve as basic information on its lethality which may be supportive 

Parvin and Shukla 



ABR Vol 14 [4] July 2023                                                                    41 | P a g e                              © 2023 Author 

in formulating the dose of nuvan and neem oil in aquaculture management. To decline the chemical loads 
on the terrestrial and aquatic environment, it is recommended that use of biopesticides or plant based 
pesticides should be encouraged [41] which can prove to be helpful in creating an environment free from 
toxicants. Biopesticides disintegrate normally into components leaving without any ineradicable 
impression in different zone of environment [42]. 
Although neem oil is considered as low toxic and eco-friendly, but precautions must be taken when these 
are used in different purposes since the overdose can affect the life of the organisms. This work can also 
be helpful to compare the liability of different species of aquaculture and potency of synthetic pesticides 
and biopesticides using LC50 values so generate safe concentration for sustainability of environment. A 
low dose of a highly toxic pesticide (nuvan) may be more harmful than a large dose of a low toxic 
pesticide (neem oil). It is therefore imperative to explore sustainable, public health and environment 
friendly alternative for prevention of adverse health effects of many creatures including humans and 
fishes.  
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