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Evaluation of the vulnerability of the seven-spotted ladybird
Coccinella septempunctata as an active natural enemy in wheat fields
to fenitrothion insecticide under laboratory conditions
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Abstract

Statement of Problem: Chemical control is the most important tool in agricultural pest
management, but if not used properly, it can lead to environmental pollution and cause adverse
effects on non-target organisms. In order to preserve natural enemies as biological control
agents, the negative impacts of chemical pesticides on these beneficial arthropods must be
considered.

Research Purpose: This study aimed to examine the unintended effects of insecticides used in
wheat fields on natural enemy populations. Specifically, the effect of the insecticide
fenitrothion, which is recommended against wheat pests in the country, on the seven-spotted
ladybird, Coccinella septempunctata, was investigated.

Research Method: The experiment was conducted in a completely randomized design with
four treatments and three replications under laboratory conditions, with a temperature of 24 +
2°C, relative humidity of 50-60%, and a light/dark cycle of 16/8 hours. The treatments included
the recommended field concentration of fenitrothion (2 ml/L), two lower concentrations (1 ml/L
and 0.5 ml/L), and a control (water). Mortality rates of the pupal and adult stages of the ladybird
were recorded, and the toxicity of fenitrothion for each life stage was determined according to
the IOBC method.

Results and Conclusion: All three concentrations of fenitrothion caused 100% mortality in
adult ladybirds. Therefore, this organophosphate insecticide was classified as harmful to
Coccinella septempunctata. The effect of fenitrothion on the pupal stage was significantly
concentration-dependent, with higher concentrations resulting in significantly increased
mortality. The concentrations of 2, 1, and 0.5 ml/L caused 100%, 82.2%, and 50% mortality in
the pupae, respectively, placing them in the harmful, relatively harmful, and slightly harmful
categories. Although the pupal stage was less sensitive to fenitrothion than the adult stage,
increasing the pesticide concentration significantly increased mortality in the pupae. At the
recommended concentration, 100% pupal mortality occurred. These results highlight the
importance of avoiding the application of fenitrothion during peak C. septempunctata
populations. Given the negative effects of high concentrations of fenitrothion, it is crucial to
avoid increasing the application rates of this organophosphate. The findings emphasize the need
for careful evaluation of the impacts of insecticides on non-target organisms, and further studies
in field conditions are recommended.

Keywords: Seven-spotted ladybird, biological control, chemical insecticides, integrated pest
management (IPM), pesticides, wheat


mailto:r.barati@iripp.ir

