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Days after treatment

. Fe,12
Insecticide 1 2 4 7 14 21 30 (P)
Indoxacarb 44.3+3.88b¢" 65 2+1 4ABb 77 6+6.17Ba 76242 9ABa  773+32ABb 73 24D DABa  gQ g4+@ 7Aab (0169971)
Chlorfluazuron  14.9+9.1Bd  38.1+1.47B¢ 51 6+6.9°  47.9+9.2Ab 54.5+5.6A¢ 49.9+9.8Ab  58.2+2 1Abc (()262;12)
Lufenuron + 10.26
Emamectin 46.7+7.4Cc 68 5+5 580  83.3+34ABa g2 3+3 4ABa 100/2 10072 10072 © 602)
Benzoate '
Thiodicarb 63.4+4.5C2  826+6.382 89.9+9.1ABa Q2 65 1ABa 10072 10072 10072 (: 65068)
Matrin 14.848.9B0  28.8+8.8ABC  47.949.1Ab  44.4+4.97 33.1+1.9ABd  453+3 1A 55 55 2Abc (0160668)
Cypermethrin 40.6+6.7°¢  63.4+4.1°°  79.848.2B2 73 4+4 4BCa 10042 10042 10042 ((2)20'83)
Teflubenzuron 596
+ alpha- 58.1+1.6C  74.2+41.38Ch 81.2+1.9”Ba 74 7+75BC Q] 0+5 HABab 06.9+2.3%a 10042 © '000)
Cypermethrin :

Bt 20.4+4.189  30.242.27B¢  46.4+4.1"°  46.4+3.87P 34.7+7.8ABd 23.7+4.58¢ 48545 .04¢ (02 '08481)
F7.14 17.02 22.48 13.82 9.2 26.31 12.73 4.19
P 0.008 0.028 0.017 0.012 0.034 0.021 0.024
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*Means followed by the same capital letters in each row and lowercase letters in each column showed no
significantly difference between seven sampling dates and eight surveyed insecticides, respectively (P< 0.05).
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Abstract
Background and Objectives
Cotton bollworm (Helicoverpa armigera) is a major economic pest worldwide and
damaging many crops. Microbial insecticides, botanical insecticides, and insect growth
regulators (IGRs) are among the compounds used as biorational insecticides in integrated
pest management programs. Due to the high dependence of this pest control on
insecticides application, investigating effective and safe insecticides is an important
research topic.
Materials and Methods
To evaluate the effectiveness of different insecticides to control this pest, an experiment
was conducted in a randomized complete block design with nine treatments in a cotton
field in Golestan province. Treatments included indoxacarb, teflubenzuron+alpha
cypermethrin, thiodicarb, cypermethrin, chlorfluazuron, lufenuron+emamctin benzoate,
matrin and Bacillus thuringiensis. The control plot was treated with water. The plots
were treated 7-10 days after the peak flight of the moths. Sampling was performed one
day before and 1, 2, 4, 7, 14, 21 and 30 days after treatment. At each sampling time, 10
plants were randomly selected for each replicate, and the number of live larvae was
counted.
Results
One day after treatment, the highest efficacy was recorded for thiodicarb (63.4%) and then for
teflubenzuron+alpha cypermethrin, lufenuron+emamctin benzoate and indoxacarb with 58.1,
46.7 and 44.3%, respectively. After four days, when the mean larval population in all 10plants
in the control treatment was still at the pre-treatment level, the effectiveness of these
insecticides was 77.6, 81.2, 89.9, 79.8, 51.6, 83.3, 47.9, and 46.4%, respectively. Two weeks
after the treatments, no larvae were observed in the plots sprayed with thiodicarb,
cypermethrin, and lufenuron+emamctin benzoate, and their effectiveness in reducing the pest
population was 100%. At the endpoint of the experiments, the efficacy of Bt, Matrin,
chlorfluazuron, and Indoxacarb were 48.5, 55.5, 58.2, and 89.8%, respectively. The other four
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treatments (cypermethrin, lufenuron+emamctin, teflubenzuron+alpha cypermethrin, and
thiodicarb) were completely (100%) affected the larvae population.

Discussion

According to the standard classification of insecticides toxicity provided by the World
Health Organization (WHO), the insecticides alpha cypermethrin, emamctin benzoate,
indoxacarb, thiodicarb and cypermethrin are all classified as the group with moderate
toxicity, lufenuron with low toxicity and teflubenzuron and chlorfluazuron were classified
in the group without toxicity. The results demonstrated that two relatively safe insecticides,
teflubenzuron+alpha-cypermethrin, and lufenuron+emamctin benzoate, are suitable
alternatives to common insecticides, indoxacarb, and thiodicarb. Matrin, plant-derived
insecticide, Bt, microbial insecticide, and chlorfluazuron, IGR insecticide, were relatively
effective. Due to the adverse effects of using common chemical insecticides, two
insecticides, teflubenzuron+alpha-cypermethrin, and lufenuron+emamctin benzoate, are
recommended as alternatives concerning the relative safety and simultaneous use of
chlorfluazuron with matrin/Bt as entirely safe options.
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