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Abstract

Tomato leaf miner (Tuta absoluta) is one of the new and important pests of tomato in Iran and every year it reduces the yield
and quality of the product in terms of marketability. Therefore, in order to use insecticides that are safer for the environment,
consumers and natural enemies, in this study, the effect of spinosad, imidacloprid, indoxacarb and chlorantraniliprole
insecticides on Tuta absoluta was evaluated under field conditions. This study was performed in a randomized complete block
design with five treatments, one control, and three replications. The results of this study showed that the efficacy of
chlorantraniliprole and spinosad was higher than indoxacarb and imidacloprid on the third, seventh, tenth and fourteenth days
after spraying. Also, the effect of LCys of each of the mentioned insecticides on the parasitism rate of tomato leaf miner moth
eggs by two species of parasitoid wasps T. brassicae and Trichogramma evanescens was evaluated under laboratory
conditions. The rate of reduction of parasitism in spinsad, imidacloprid, indoxacarb and chlorantraniliprole treatments for T.
brassicae was 23.73, 18.31, 14.58 and 9.37%, respectively, and for T. evanescens 24.02, 18.65, 13.78, 9.75% was determined.
The results showed that chlorantraniliprole was less toxic compared to other compounds studied for parasitoid wasps and
compared to other insecticides, the rate of parasitism of two species of Trichogramma was less affected. Hence, its use in
integrated pest management programs of T. absoluta is recommended.
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Tablel. Concentration of used insecticides on Tuta absoluta and two species of parasitoid wasps Trichogramma brassicae

and Trichogramma evanescens.

Common name Formulation Recommended Concentrations Manufacturer
(ppm)

Spinosad SC 22.8% 500 Dow Agroscience

Imidacloprid SC 35% 1000 Bayer

Indoxacarb SC 15% 600 Aria shimi

Chlorantraniliprole SC 18.4% 50 Dupont
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Table 2. Mean Mortality (£SE) percentage of different insecticides on tomato leaf miner treatments in Spinosad, Imidacloprid,

Indoxacarb and chlorantraniliprole.

Mean + SE
3days after 7days after 10 days after 14 days after
Treatment treatment treatment treatment treatment
Spinosad 55.21 +2.22° 80.24 + 2.46° 79.43 £ 3.14* 78.28 £ 2.11°
Imidacloprid 49.54 + 4,04¢ 60.13 + 2.56° 54.35 + 2.02¢ 52.34 + 2.39¢
Indoxacarb 51.38 + 2.40b° 64.45 +3.17° 73.20 + 3.24° 61.52 +1.33°
Chlorantraniliprole 63.44 + 3.50° 84.60 + 3.12° 82.83 + 2.33? 81.82 + 3.33°

Means with the same letters in each column are not significantly different at 1% level (Tukey test).
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Table 3.Toxicity of the insecticides on adults of Trichogramma brassicae.

Insecticides N LC50

Lower- LC25

Lower-Upper X2 df

(ng/ml Upper (ng/ml) 95% Intercept + SE  Slope £ SE
) 95%
Spinosad 360  0.0012 0.00087- 0.00026 0.00010- 251 13 2.03x041 1.08+£0.16
0.0018 0.00050
Imidacloprid 360  0.0019 0.0011- 0.00035 0.00029-0.0013 3.90 13 3.57+0.38 1.11+0.15
0.0032
Indoxacarb 360 0.058  0.029-0.080  0.014 0.0042-0.0082  3.86 13 2.39 £ 0.52 1.10+0.12
Chlorantrani 360 1.75 1.10-2.32 0.61 0.17-0.82 3.09 13 -0.31+0.067 1.18 £0.30
liprole
ARPP
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Table 4. Toxicity of the insecticides on adults of Trichogramma evanescens.

Insecticides N LC50  Lower- LC25  Lower- Xz df
(ug/ml)  Upper (ug/ml)  Upper Intercept £ SE  Slope + SE
95% 95%
Spinosad 360 0.0011 0.00085- 0.0002 0.0008- 254 13 3.05+0.50 1.08 £0.19
0.0016 0.00047
Imidacloprid 360 0.0015 0.009- 0.0031 0.00025- 241 13 3.46+0.42 1.31+0.22
0.0028 0.0010
Indoxacarb 360 0.062 0. 032- 0.017 0.0045- 323 13 2.33+0.31 1.13+0.16
0.084 0.0085
Chlorantraniliprole 360  1.67 1.02-2.21 0.55 0.10-0.77 321 13 -0.25+0.08 1.15+£0.31
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Table 5. Mean of percentage of modified mortality of Trichogramma brassicae and Trichogramma evanescens after 24
hours in exposed to Recommended concentration and Half Recommended concentration of Spinosad, Imidacloprid,

Indoxacarb and chlorantraniliprole.

Insecticides Spinosad Imidacloprid Indoxacarb Chlorantraniliprole
Species RC HRC RC HRC RC HRC RC HRC
Trichogramma 100 £ 0%a 100x0%a 100+0%a 98+2%a 100+0%a 97+4%ab 100+0%a 90+ 3.16b
brassicae
Trichogramma 100 £ 0%a 100+0%a 100+ 0%a 100+ 0%a 100+0%a 95+2.44b 100+0%a 93+3.74b
evanescens
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Table 6. Effect of LCys of insecticides of Spinosad, Imidacloprid, Indoxacarb and chlorantraniliprole on mortality of
Trichogramma brassicae and Trichogramma evanescens for 24 hours.

. . Trichogramma
Trichogramma brassicae g

evanescens
Insecticides
Spinosad 31.80+£0.8? 33.00+1.092
Imidacloprid 26.60 +1.17° 28.00+0.85°
Indoxacarb 25.60 + 0.51%¢ 25.00 +0.45
Chlorantraniliprole 23.00 £0.71°¢ 24.00 + 0.69°
cv 6.94 6.55
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Table 7. Mean number of parasitized eggs and the percentage of reduction of parasitism under the influence of LCys of

concentration of Insecticides.

Trichogramma brassicae

Trichogramma evanescens

Insecticides Mean of Parasitism Mean of Parasitism
parasitisied eggs reduction% parasitisied eggs reduction%

Spinosad 10.83 +0.11¢ 23.73 6.23+0.10¢ 24.02
Imidacloprid 11.60 +0.18% 18.31 6.67 £0.15 % 18.65
Indoxacarb 12.13 +0.14% 14.58 7.07 £0.12% 13.78
Chlorantraniliprole 12.87 £0.10° 9.37 7.40+0.13° 9.75
Control 14.20 £ 0.122 - 8.20£0.112 -
CcVv 2.74 - 3.56 -
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Table 8. T-test Comparison of percentage reduction in parasitism between Trichogramma brassicae and Trichogramma

evanescens affected by insecticides.

Number (egg in 3

Species S\ Mean + SE SD P T df
replications)
T. brassicae 450 16.50 £ 3.03 6.06 0.86 -0.18™ 3
T. evanescens 450 16.55 + 3.08 6.17
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