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1. Introduction 

 
The use of pesticides, fertilizers, and other phytosanitary products is excessive, often with the 

recommended doses and usage durations being disregarded due to farmers' lack of awareness. 

However, these chemical substances are not harmless. They have direct environmental 

consequences and long-term health impacts due to the infiltration of these non-

Abstract 

Agricultural pesticides play a significant role in Algeria's agricultural sector,  

helping to protect crops from pests and diseases, and thus contributing to food 

security and agricultural productivity. 

The objective of this study is to test the insecticidal activity of Oxam 

(Thiamethoxam 25%), on Culex pipiens (Linnaeus, 1758) mosquito. For this, 

various concentrations (5, 10, 20 and 50 µg/l) were tested on fourth-instar larvae 

newly molted from the domestic mosquito Culex pipiens. Three repetitions for 

each concentration were carried out with 15 larvae each. Preliminary trials 

allowed for the selection of this range of concentrations. After estimating LC50 

and LC90, they were applied to newly laid egg rafts to determine their ovicidal 

activity. 

The results obtained showed that the used pesticide has a larvicidal effect on 

fourth-instar larvae, as evidenced by the mortality recorded in relation to 

concentration compared to the control. The lethal concentrations LC50 and LC90 

were estimated at 9.54 and 22.9 µg/l respectively. Additionally, it exhibits 

ovicidal activity by reducing the hatching rate from 96% in the control group to  

93% and 85% for LC50 and LC90 respectively. 
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degradable molecules into the soil, groundwater, and subsequently into ecosystems: affecting 

plants, animals, and inevitably humans (Aït Hamlet et al., 2019). 

For these reasons, and due to the resistance to chemical insecticides, including pyrethroids the 

primary class used against mosquitoes, there has been renewed interest in Neonicotinoids 

(Zoh et al., 2021). Neonicotinoids are the fastest-growing class of insecticides due to their 

purported moderate toxicity to mammals, environment and their effectiveness against insects 

resistant to other classes of pesticides (Hataba et al., 2014; da Silva Mesquita et al., 2020). 

The term "neonicotinoids" refers to a class of insecticides comprising several substances used 

in agriculture and by individuals. The seven active substances in this family: imidacloprid, 

acetamiprid, nitenpyram, thiamethoxam, thiacloprid, clothianidin, and dinotefuran, are or 

have been available on the global market for phytosanitary or biocidal use (Qiong et al., 

2012). They act agonistically on insect nicotinic acetylcholine receptors, causing nervous 

stimulation at low concentrations, but leading to receptor blockage, paralysis, and death at 

higher concentrations (Kundoo et al., 2018). 

The purpose of this study is to evaluate the larvicidal and ovicidal effect of an agricultural 

pesticide Oxam, Thiamethoxam (25%) on the fourth instar larvae and eggs of the domestic 

mosquito Culex pipiens (Linnaeus, 1758). 

2. Materials and methods 

 
 Mosquitoes rearing 

 
In the laboratory setting, Culex pipiens, the most abundant mosquito species in Algeria, was 

bred under controlled conditions. They were housed in breeding containers filled with 

dechlorinated water and maintained at a temperature range of 25°C to 26°C, with a natural 

photoperiod of 12 hours of light. Their diet consisted of a daily mixture of biscuit and yeast, 

with proportions of 75% and 25% respectively (Amira et al., 2013). 

 The pesticide 

 
Oxam, typically refers to Oxamyl; is an agricultural pesticide, its active ingredient is 

Thiamethoxam (25%), it is a neonicotinoid compound with broad-spectrum insecticidal 

properties (Mitchell et al., 2017). It is used in the Northeast region of Algeria against biting 

and sucking insects that affect cereals, fruit trees, and vegetable crops. It is applied in 

cultivation at doses ranging from 800 to 4000 mg/L of insecticide (commercial formulation), 

corresponding to 200 to 1000 mg/L of its active ingredient thiamethoxam (Aït Hamlet et al., 
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2019). It works by inhibiting the activity of acetylcholinesterase, an enzyme essential for 

proper nerve function in insects and nematodes. By disrupting the nervous system of these 

pests, oxam effectively kills them or prevents them from causing further damage to crops. 

 Toxicological essay 

 
 Larvicidal activity 

 
For experimentation, Oxam (Thiamethoxam, 25%), was used in various concentrations (5, 10, 

20 and 50 µg/l). Subsequently, 15 newly molted fourth-instar larvae of Culex pipiens were 

introduced into testing plastic cups containing 500 ml of water with cited concentration, with 

three replicates for each one. After a 24-hour exposure period, the water was replaced, and 

food was replenished. Mortality rates were recorded daily until the end of the instar (Amira et 

al., 2013). The mortality percentage was corrested in cases where mortality was observed in 

the control group. Subsequently, the toxicity data were analyzed to determine the lethal 

concentrations (Amira et al., 2018). 

 Ovicidal activity 

 
Newly laid egg rafts of Cx. pipiens were taken from the cages immediately after being laid 

and placed into jars containing 500 ml of tap water to reduce desiccation. They were then 

treated with two concentrations LC50 = 9.54 and LC90 =22.9 μg/l. Each concentration contains 

3 egg rafts, Number of laid eggs was estimated by counting the number of eggs using a 

binocular microscope. Number of laid eggs was estimated by counting the number of first 

instar larvae after eclosion. The Hatching Rate (H) was calculated using the following 

formula: 

H (%) = (Number of hatched eggs/ Total number of eggs) × 100 (Bouaziz et al., 2017). 

 Statistical analysis 

 
For statistical analysis, the One-way ANOVA test was used to assess the significance between 

control and treated groups. The statistical analyses were performed using MINITAB software. 

3. Results and discussion 

 
The toxicological study focused on the treatment of newly molted fourth instar larvae of 

Culex pipiens with various concentrations (5, 10, 20, and 50 µg/l) of the pesticide Oxam. The 

results obtained from the treatment are expressed as the mean (m±SE) of mortality 

percentage. They revealed an increase in observed mortality in all treated groups compared to  
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the control from 33.33% with the lowest concentration (p≤0.05) to 100% with the highest one 

(p≤0.001), and the same observation was made for the corrected mortality (Table 1). 

Table 1: The observed and corrected mortality (%) of fourth larval stage of Cx. pipiens exposed to 

different concentrations of Oxam (Thiamethoxam, 25%), n=45. 
 

Concentrations       Observed mortality (%)            Corrected mortality (%) 

Control 8.88 ± 2.96 / 

C1= 5 µg/l 33.33 ± 4.44 * 26.55 ± 8.42 

C2= 10 µg/l 48.88 ± 5.92 ** 43.59 ± 8.54 

C3= 20 µg/l 73.33 ± 4.44 *** 72.7 ± 7.93 

C4= 50 µg/l 100 ± 0.00 *** 100 ± 0.00 

* = p≤0.05; ** = p≤0.01; *** = p≤0.001. 

 
Subsequently, a transformation of the corrected mortality means into probits and the tested 

concentrations into decimal logarithms was performed. The regression line equation, shown in 

Figure 1, was determined, with a coefficient of determination (R² = 0.87) indicating a very 

strong correlation between the probits and the decimal logarithms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Regression equation of Oxam (Thiamethoxam, 25%) against fourth instar larvae of 

Cx. pipiens. 
 

The lethal concentrations, LC50 and LC90, were estimated from the regression equation and 

line. The LC50 is 9.54 µg/l with a confidence interval of 8.67 to 10.49 µg/l, and the LC90 is 

22.9 µg/l with a confidence interval of 20.81 to 25.19 µg/l (Table 2). 

Table 2: Lethal Concentrations: LC50 and LC90 (µg/l) with Fiducial Limits (FL) of Oxam 

(Thiamethoxam, 25%) against fourth instar larvae of Cx. pipiens. 
 

Treated stage R2 Slope LC50 (FL) µg/l LC90 (FL) µg/l 

L4 87.24 1.97 9.54 22.9 

(8.67 - 10.49) (20.81 - 25.19) 
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The results show that Oxam (Thiamethoxam, 25%) significantly reduced the egg hatching 

percentage (p≤0.05) after treatment with the LC50, with a reduction about 3% and (p≤0.01) 

after treatment with the LC90, with a reduction of more than 10% compared with the control 

group (Table 3). 

Table 3: Ovicidal activity of Oxam (Thiamethoxam, 25%) against Cx. pipiens, n=3 egg rafts. 
 

Concentrations              Number of laid eggs           Hatching Rate (H) (%) 

Control                                        206                                  96. 01 ± 0.94 

LC50= 9.54 µg/l                           218                                   93.14 ± 0.76 * 

LC90= 22.9 µg/l                           204                                  85.37 ± 2,82 ** 

* = p≤0.05; ** = p≤0.01 

 
The widespread use of neonicotinoids has raised concerns about the development of 

resistance in mosquito populations. Continuous exposure to sub-lethal doses can select for 

resistant individuals, making future control efforts more challenging. Monitoring for 

resistance and implementing integrated pest management strategies are crucial to mitigate this 

risk. 

Several studies have evaluated the effectiveness of neonicotinoids against mosquito larvae, 

with varying results. Dinotefuran against susceptible and resistant strains of An. gambiae, Ae. 

aegypti, and Cx. Quinquefasciatus (Corbel et al., 2004) and Imidacloprid has shown an 

insecticidal activity against Aedes aegypti (Tomé et al., 2014), Clothianidin against Anopheles 

arabiensis (Dagg et al., 2019). 

Recent researchs have shown that three neonicotinoids which have significant larvicidal 

activity against Anopheles species with high mortality rates at relatively low concentrations; 

LC50 values after 24 hours for acetamiprid, clothianidin and thiamethoxam are 13.6, 18.6 and 

9.66 µg/l respectively (Ashu et al., 2023). Acetamiprid, imidacloprid and clothianidin have 

shown a larvicidal activity against Anopheles gambiae (Ambadiang et al., 2023). Not only 

mosquitoes, neonicotinoids affect other non target invertebrates like honey bee Apis mellifera, 

Mysidopsis bahia, Gammarus roeseli, mayflies Epeorus spp. and Baetis spp, water flea, 

Ceriodaphnia dubia, amphipod Gammarus pulex and others (Chahbar et al., 2011; Pisa et al., 

2015 and Chahbar-Adidou et al., 2018). 

Moreover, the treatment of newly laid Cx. pipiens eggs significantly reduced the hatching 

percentage. These results can be explained by the effect of the pesticide used on the 

desiccation of the eggshells, as the larvae develop normally (without treatment) inside them 

but do not hatch. 
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Field trials have also demonstrated the potential of neonicotinoids to reduce mosquito 

populations. However, environmental factors such as water quality, presence of organic 

matter, and sunlight can affect the stability and efficacy of these insecticides. In real-world 

settings, higher doses may be required to achieve the same level of control observed in 

laboratory conditions. 

Conclusion 

 
Neonicotinoids show promise as effective larvicides against Culex pipiens, offering a potent 

tool for mosquito control. Sustainable use of these insecticides requires integrated pest 

management approaches, including rotation with other larvicides, habitat management, and 

ongoing resistance monitoring. Balancing efficacy and environmental safety is key to the 

successful implementation of neonicotinoids in mosquito control programs. 
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