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ABSTRACT

Tomato leaf miner, Tuta absoluta (Meyrick) (Lep.: Gelechiidae), is one of the most important pests of tomato in the
world. In the current study, effects of four insecticides, abamectin, emamectin benzoate, acetamiprid, and
flubendiamide were tested against 1* larval instar and pupae of the tomato leaf miner. Also, their lethal effects were
studied on the adult stage of two species of egg parasitoids, i.e., Trichogramma brassicae and T. evanescens. The leaf
miner collected from greenhouses near Aral 1(M_arkazl province, Iran) were reared for three generations under
laboratory conditions and then treated by the leaf-dip method at larval or pupal stages. The parasitoids were tested by
coated vial residue method. Insect mortality was recorded 24 h after initial exposure. The LCs, values of abamectin
emamectin benzoate, acetamiprid, and flubendiamide were 0.92, 0.13, 1.51, and 0.34 pg/ml, respectively for the 1°
larval instar and 4.99, 2.25, 3.22, and 3.48 ug/ml, resgectlvel for the pupae. Similarly, the LCs, values of the above-
mentioned compounds were 0.0013, 0.0029, 0.0058, and 1.53 pg/ml, _respectlvelg for T. brassicae and 0.0014,
0.0025, 0.0052, and 1.71 pg/ml, respectively for T. evanescens. The maximum number of parasitized eg%s was seen
on the 2" day after the emergence of both parasitoids. These amounts for T. brassicae after treatment by LC25 of
flubendiamide, acetamiprid, emamectin, and abamectin, were 14.70 + 0.17, 14.00 + 0.20, 13.1 + 0.20, and 11.8
0.14, res ectlvelzy which statistically differed with the control %6.00 + 0.12). For T. evanescens, the related values
were 13.10 + 0.71, 12.37 £ 0.12, 11.50 + 0.18, and 11.23 * 0.16, respectively which differed meaningfully from the
control (14.00 + 0.19). Risk quotient cate?orlzed_ flubendiamide in class 2 (slléghtly harmful) and other compounds in
class 3 (harmful). Based on our results, flubendiamide showed selectivity and it can be used as an effective tool for
integrated pest management programs of tomato leaf miner.

Keywords: Abamectin, Acetamiprid, Emamectin benzoate, Flubendiamide, Integrated pest management.
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Table 1. Concentrations of formulated insecticides used in bioassays tests on L; and pupa of Tuta absoluta and adultd
of Trichogramma brassicae and T. evanescens

- Tuta absoluta .
Insecticide T. brassicae or T. evanescens

Ly Pupa
Flubendiamide 0.16,0.33,0.69, 1.44, 3 1,1.99,3.98,7.94, 16 0.31,0.63,1.26,2.51,5
Acetamiprid 0.37,0.76,1.58,3.31, 7 0.93, 1.86, 3.63, 7.07, 14 0.0019, 0.0039, 0.0076, 0.015, 0.03
Emamectin benzoate 0.09,0.16, 0.3,0.55, 1 0.78, 1.55, 2.88, 5.37, 10 0.0006, 0.001, 0.002, 0.005, 0.01
0.0004, 0.0008, 0.0017, 0.0035, 0.007

Abamectin 0.4, 0.81, 1.58, 3.09, 6 1.56, 3.09, 6.16, 12.3, 25
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Table 2. Toxicity of the insecticides on L, and pupa of tomato leaf miner Tuta absoluta

Growth Stage Insecticides N LCs (95% CL) X2 df Intercept (+SE) Slope (+SE)
Flubendiamide 360 0.34 (0.22-0.48) 1.86 13 0.54+0.09 1.19+0.19
L Acetamiprid 360 1.51 (1.04-2.12) 2.33 13 -0.18+0.08 1.04+0.17
! Emamectin benzoate 360 0.13 (0.07-0.19) 0.89 13 0.95+0.13 1.09+0.19
Abamectin 360 0.92 (0.61-1.25) 2.13 13 0.042+0.08 1.19+0.19
Flubendiamide 320 3.48(2.37.84) 464 13 -0.64+0.15 1.19+0.21
Pupa Acetamiprid 326 3.22 (2.25-4.42) 1.07 13 -0.60+0.14 1.19+0.20
Emamectin benzoate 324 2.25(1.65-2.93) 3.67 13 -0.54+0.14 1.53+0.23
Abamectin 321 4.99 (3.39-6.96) 5.50 13 -0.81+0.18 1.16+0.20

T. evanescens 4 Trichogramma brassicae a.sgs ;b by yeu; JolS Ot (59, b S0 pi Coons ¥ Joo
Table 3. Toxicity of the insecticides on adults of Trichogramma brassicae and T. evanescens

LCzs LCSO
Parasitoid Insecticides N (Mg a.i./ml) (ng a.i./ml) X?  df Intercept (+SE)  Slope (+SE)
(95% CL) (95% CL)
- 041 1.53
Flubendiamide 360 (0.19-0.62) (1.10-2.17) 305 13  -0.21+0.087 1.17+0.20
- 0.0015 0.0058
) Acetamiprid 360 (0.00062-0.0024)  (0.0039-0.0080) 397 13 2.58+0.42 1.15£0.19
T rassicee Emamectin 360 0.0007 00029 390 13 287049  113:0.18
(0.00038-0.0011)  (0.0021-0.0042) : R U
: 0.00031 0.0013
Abamectin 360 (0.00012-0.00053)  (0.00091-0.0019) 271 13 3.04£0.51 1.06+0.18
L 0.44 171
Flubendiamide 360 (0.20-0.68) (1.22-2.50) 222 13 -0.27+0.091 1.15£0.21
o 0.0012 0.0052
Acetamiprid 360 (0.00049-0.0021)  (0.0034-0.0071) 224 13 2.53+0.41 1.11+0.18
T. evanescens ) 0.00066 0.0025
Emamectin benzoate 360 (0.00033-0.0010)  (0.0019-0.0034) 251 13 3.67+0.52 1.41+0.20
Abamectin 360 0.00033 0.0014 224 13 3042052 107018

(0.00013-0.00056)  (0.00096-0.0020)

T. evanescen 4 Trichogramma brassicae a.sg3l,L (sl ye.s) lp b jiSoie gaiaiws 5 as cond (5 F Jgoo
Table 4. Risk quotient and categories of the insecticides used against Trichogramma brassicae and T. evanescens

. - Recommended dose LCso Risk Quotient
Paraisitoid Insecticide (g a.i/ha) (ug a.i./mi) (RQY Category
Flubendiamide 60 0.306 196 2
. Acetamiprid 30 0.00116 25862 3
T. brassicae Emamectin benzoate 10 0.000145 68965 3
Abamectin 20 0.0000234 854700 3
Flubendiamide 60 171 175 2
Acetamiprid 30 0.0052 28846 3
T. evanescens Emamectin benzoate 10 0.0025 80000 3
Abamectin 20 0.0014 793650 3
1. RQ =Recommended dose/LCs,
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Figure 1. The mean (+SE) number of eggs parasitized by Trichogramma brassicae at different days after emergence of
wasps treated with the LC,s5 of each insecticide. Treatments with different letters are significantly different at P<0.05.
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Figure 2. The mean (+SE) number of eggs parasitized by Trichogramma evanescens at different days after emergence of wasps
with treated the LC,5 of each insecticide. Treatments with different letters are significantly different at P<0.05.
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