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Evaluation of the effects of deltamethrin, fenitrothion and matrine insecticides on seven-spot
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Abstract

Insecticides may inadvertently impact non-target insects. The effects of some insecticides on the pupae and adults of seven-spot
ladybird Coccinella septempunctata was evaluated in this study. The experiment was conducted in a completely randomized design
with eleven treatments and three replications, under laboratory conditions at a temperature of 24 + 2°C, relative humidity of 50-60%,
and a photoperiod of 16:8 (light: dark). The treatments included the insecticides fenitrothion (0.5, 1, and 2 ml/L), deltamethrin (0.15,
0.3, and 0.7 ml/L), matrine (0.7, 1, 1.5, and 2 ml/L), and a control (water). The recommended field rate of the insecticides for

fenitrothion, deltamethrin, and matrine on wheat pests are 2, 0.75, and 1.5 ml/L, respectively. The results showed that, deltamethrin
and fenitrothion caused 100% mortality at all concentration, whereas matrine caused no mortality for adults. For pupae, deltamethrin

induced 100% mortality; fenitrothion caused mortality rates of 100%, 82.2%, and 50% at concentrations of 2, 1, and 0.5 ml/L,
respectively and matrine caused over 81% mortality at the highest concentration, placing it in the moderately harmful group. These
results highlight the need to avoid using deltamethrin and fenitrothion during the population peak of C. septempunctata, also to avoid
increasing the concentrations of fenitrothion and matrine.
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Table 1. Characteristics and concentrations of insecticides used

Treatment Formulation Concentration (ml/L) Commercial name Company, country
2.0
. 1.5% . Inner Mongolia Kingbo Biotech

Matrine 0.6 SL 1 Rui Agro Co Ltd, China
0.75
2*

Fenitrothion 50 EC 1 Fenitrothion Gyah Corporation, Iran
0.5
0.75*

Deltamethrin 2.5EC 0.3 Deltamethrin Gyah Corporation, Iran
0.15

Control Water - - -

* Recommended field rate for wheat pests
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Table 2. Variance analysis of mean percentage of Ladybird pupa mortality due to the studied treatments

Source of variation Sum of squares df Mean square F-value p-value
Between groups 47720.006 10 4772.001 275222 <0.0001
Within groups 381.452 22 17.339
Total 48101.458 32
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Table 3. Mean (+ SE) percentage of the Ladybird pupal mortality after exposure to different treatments and grouping

of the insecticides based on IOBC method

Treatments (concentration ml/L) Mean + SE 1 TIOBC classifications
Deltamethrin (0.75)* 100+0a Group 4- harmful
Deltamethrin (0.3) 100+0a Group 4- harmful
Deltamethrin (0.15) 100+0a Group 4- harmful
Fenitrothion (2)* 100+0a Group 4- harmful
Fenitrothion (1) 8222+ 1.11b Group 3- moderately harmful
Fenitrothion (0.5) 50.0+2.88 ¢ Group 2- slightly harmful
Matrine (2) 81.11+1.11b Group 3- moderately harmful
Matrine (1.5)* 44.66+5.7c Group 2- slightly harmful
Matrine (1) 27.0+4.50d Group - harmless
Matrine (0.75) Oe Group - harmless
Control Oe -

* Recommended field rate for wheat pests

T Different lowercase letters indicate statistically significant differences (Tukey-HSD; P< 0.05).
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Table 4. Mean (+ SE) percentage of the Ladybird adult mortality after exposure to different treatments and grouping

of the insecticides based on IOBC method

Treatments (concentration ml/L) Mean + SE * TIOBC classifications
Deltamethrin (0.75)* 100+£0a Group 4- harmful
Deltamethrin (0.3) 100+£0a Group 4- harmful
Deltamethrin (0.15) 100+0a Group 4- harmful
Fenitrothion (2)* 100+0a Group 4- harmful
Fenitrothion (1) 100+£0a Group 4- harmful
Fenitrothion (0.5) 100+£0a Group 4- harmful
Matrine (2) 0b Group 1- harmless
Matrine (1.5)* 0b Group 1- harmless
Matrine (1) 0b Group 1- harmless
Matrine (0.75) 0b Group 1- harmless
Control 0b -

* Recommended field rate for wheat pests

T Different lowercase letters indicate statistically significant differences (Tukey-HSD; P< 0.05).
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