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Table 1. Probit analysis results of contact toxicity of thiocyclam hydrogen oxalate and flubendiamide against three day olds of tomato
leafminer moth 7uta absoluta

Insecticide LCs (ppm) LCso (ppm) Slope+SE x*(df) No.
_ 78.232 175.327
Thiocyclam hydrogen oxalate (36.76-122.51) (111.043-312.48) 1.92+0.20 5.752 (3) 300
. 85.140 219.759
Flubendiamide (12.871-148.557) (112.796-376.249) 1.638+0.227 5.495 (3) 300
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Table 2. Sublethal effects (LCzs) of thiocyclam hydrogen oxalate and flubendiamide on developmental period of tomato leafminer moth
Tuta absoluta

Parameters Control Thiocyclam hydrogen oxalate Flubendiamide
Egg (days) 3.2140.06°(53) 3.42+0.09*(66) 3.26+0.07*(57)
L1(days) 2.38+0.08"(53) 2.69+0.08(62) 2.3£0.07°(57)

L2 (days) 2.51+0.08"(53) 2.97+0.08%(59) 2.96x0.07%(57)
L3 (days) 3.08+0.07°(49) 3.36+0.1%(55) 3.45+0.08%(56)
L4 (days) 3.33+0.1°(46) 3.63+0.12(46) 3.9+0.14%(49)

Larval duration (days) 11.24+0.18°(46) 12.74+0.23%(46) 12.49+0.23%(49)
Pupa(days) 9.65+0.21°(34) 9.21£0.25°(38) 10.74£0.25*(34)
Pre-adult duration (days) 24.03+0.27(34) 25.24+0.33°(38) 26.74+0.33*(34)
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Fig. 1. Sublethal effects of thiocyclam hydrogen oxalate and flubendiamide on age-stage specific survival rate (5) of tomato leafminer

moth 7ura absoluta
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and age- specific fecundity (/um,) of tomato leafminer moth 7ura absoluta
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Table 3. Sublethal effects (LCos) of thiocyclam hydrogen oxalate and flubendiamide on adult longevity, oviposition period and
fecundity of tomato leafminer moth 7ura absoluta.

Parameters Control+SE Thiocyclam hydrogen oxalate+SE Fubendiamide+SE
Male Adult (days) 12.28+0.93%(18) 11.57+1.06%(23) 12.38+0.87%(24)

Male total longevity(days) 36.17+0.93°(18) 37.171.08®(23) 38.96+0.94%(24)
Female Adult (days) 9.56+0.47%(16) 10.6+0.7%(15) 10.0+1.69%(10)
Female total longevity (days) 33.75+0.72*(16) 35.27+0.64*(15) 37.1+1.89%(10)
APOP (days) 1.38+0.15°(16) 2.27+0.18%(15) 2.8+0.53%(10)

TPOP (days) 25.56+0.47°(16) 26.93+0.48°(15) 29.9+1.06%(10)
Oviposition period (days) 7.38+0.36%(16) 4.73+0.47"(15) 4.6+0.62°(10)
Fecundity(eggs/female) 147.56+10.67%(16) 75.0+12.8"(15) 91.8+15.9°(10)

i e oLt ST Ve e e bl ©gr gy ool 32 203 0 o 3 1) bajlos (s I ne SIBT ) 0 ) Cilis B9 >

The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by 100,000 resampling).
APOP: Adult Pre-Ovipositional Period; TPOP: Total Pre-Ovipositional Period.
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Table 4. Sublethal effects (LCps) of thiocyclam hydrogen oxalate and flubendiamide on the population growth parameters of tomato
leafminer moth 7ura absoluta

Treatments

Population parameters Control+SE Thiocyclam hydrogen oxalate+SE Flubendiamide+SE
Intrinsic rate of increase (1) (day™) 0.132+0.008%(54) 0.087+0.01°(84) 0.084+0.01°(61)

Finite rate of population increase (A) (day™) 1.14+0.009%(54) 1.091+0.01°(84) 1.08+0.01%(61)

Net reproductive rate (o) (offspring) 43.72+ 9.67*(54) 13.39+3.77°(84) 15.04+4.99°(61)

Gross reproductive rate (GRR) (offspring) 80.23+16.58*(54) 32.95+8.35°(84) 34.18+12.66°(61)

Mean generation time (7} (days) 28.59+0.47°(54) 29.5:0.55"(84) 32.01+1.2*(61)
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The means followed by different letters in each raw are significantly different (paired bootstrap at 5% significance level by 100,000 resampling).
Ro: net reproductive rate (offspring per female); GRR: gross reproductive rate (offspring per female); zz: intrinsic rate of increase (per day); A: finite rate
of increase (per day); 7: generation time (day).
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Fig. 5. Projection of population growth potential and stage structure of tomato leafminer moth 7uza absoluta treated with LCas of

thiocyclam hydrogen oxalate and flubendiamide in comparison with control during 60 days
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Abstract

The tomato leafminer moth, 7uta absoluta (Meyrick), is a key pest in green houses and tomato-growing regions in the world. In the
present study, the lethal and sublethal (LCps) effects of two insecticides, thiocyclam hydrogen oxalate and flubendiamide were evaluated
on the life table parameters of 7. absoluta under laboratory conditions. The leaf dipping was used for the bioassays. The life table data
were analyzed based on the age-stage, two-sex life table theory. The results showed that, thiocyclam hydrogen oxalate (LCso: 175.327

ppm) was more toxic than flubendiamide (LCso: 219.759 ppm) on the 7. absoluta eggs. However, the sublethal concentrations of
mentioned insecticides affected life table parameters of 7. absoluta significantly compared with control, but flubendiamide prolonged the
developmental time (embryonic, pre-adult and pupal period) of 7. absoluta, significantly more than thiocyclam hydrogen oxalate. Also,
the population growth parameters such as intrinsic rate of increase, finite rate of increase and net reproductive rate of insects treated by
insecticides were lower than the control, significantly. The total results revealed that either thiocyclam hydrogen oxalate or flubendiamide
have admissible lethal and sublethal effects on tomato leafminer eggs and can be consider in integrated pest management program (IPM)
of this pest.
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