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Abstract

The tomato leaf miner Tuta absoluta (Meyrick) may pose a threat to both greenhouse and open-field
tomato production. The aims of this study were: 1) to assess the susceptibility to deltamethrin of
seven field populations of T. absoluta in Hamedan province, in comparison with susceptible strain. 2)
to invedtigate the effects of synergists for testing possible mechanisms involved in resistance.
Bioassays were done by leaf dipping method to determine the resistance level. Resistance ratios
calculated varied from 1.9- to 21.6-times (compared with the susceptible population). In synergism
tests, PBO, DEF, and DEM were used to determine whether metabolism was involved in deltamethrin
resistance. Tomato leaves treated with appropriate concentration of each synergist were fed to second
ingar larvae for 12 h. The concentrations of PBO, DEF, and DEM were 100, 100 and 120 mgL’l,
respectively. These were the highest concentrations that caused no mortality in susceptible strain in
preliminary tests. The cytochrome P450-dependent monooxygenase- inhibitor PBO significantly
synergized the activity of deltamethrin in the three greenhouse populations (with the highest
synergism ratio of 5.4). No significant synergism of deltamethrin toxicity was observed when larvae
were pretreated with the esterase-inhibitor DEF, and the glutathione depleter DEM, as indicated by
the overlap in the 95% CL for treatment with deltamethrin a one or with deltamethrin +DEF/ DEM.
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Table 1. Collection sites and map coordinates of the T. absoluta assayed
popul ations.

Population L ocation Crop Coordinate
Field population 1 Hamedan-A sadabad Tomato/ field  E48° 07". N34° 44’
Field population 2 Hamedan-Bahar Tomato/ field  E48°26°. N34° 53’
Field population 3 Hamedan-Famenin Tomato/ field  E 48°58". N35° 06”
Field population 4 Hamedan-Hamedan Tomato/ field  E 48° 30". N34° 48"
Field population 5 Hamedan-Maryanaj Tomato/ field  E 48°27". N34° 49’
Field population 6 Hamedan-Nahavand Tomato/ field  E48°22". N34° 11’
Field population 7 Hamedan-Razan Tomato/ field  E49°02". N35° 23"
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Fig. 1. Map showing collection sites for tomato leaf miner, T. absoluta populations.
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Table 2. Toxicity of deltamethrin to second instar larvae of laboratory susceptible and
field populations of T. absoluta.

_ LC RR®

a b 50 2d
Population n df Slope (SE) (95% CL ) (ppm) x (95% CL°)
Susceptible 250 4 3.08(0.28) o (7)%_272 %) 175

. . 134.38 1.88
Field population 1 250 4 4.47 (0.30) (122.36- 148.02) 4.26 (1.73- 2.06)
Field population2 250 4 4.30(0.25) (199 %9357 0) 5.85 @ 83;1; 39)

. ) 431.74 6.07
Field population3 250 4 5.76 (0.33) (390.61- 469.14) 387 (550- 6.59)
Field population4 250 4 7.86 (0.57) (6932%%'525 69) 476 (912;611)

. . 1226.81 17.23
Field population5 250 4 8.25(0.48) (119091 1255.89) 450 (173 206)
Fiddpopuaion6 250 4 10.59(0.61) ‘@ 43?19915_&‘;5 &4 5.74 as %:0262 -

) ) 1536.47 21.58
Field popul ation7 250 4 3.91(0.30) (1507.30- 1567.93) 4.24 (19.94- 23.35)

2 The number of larvae used in each biocassay.

P Degree of freedom.

¢ CL, confidenceintervd limit.

4,2 represents Chi-square goodness-of -fit test.

RR®, Resistance Ratio, LCs, of resistant popul ation/ LCs, of susceptible strain.
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Table 3. Toxicity of deltamethrin to second instar larvae of laboratory susceptible and field
populations of T. absoluta with and without synergists.

Population n*  di®  Synergist Slope (SE) (95% éfé()) (Ppm) 1 (95‘?/?63CL°)
Susceptible 50 4 - 3.08(0.28) (54_3%_27;95) 175
50 4 PBO 2.97(0.27) (64_226714_44) 518 (o.;é(-)i.ls)
20 4 DEF 5.34(030) (51;3;6;2_28) 435 (1_115?51.36)
50 4 DEM 3.21(0.27) (Gl_ii:"gg_ee) 417 (0.93599121)
Field population5 250 4 - 8.25(0.48) (llggjfgf f§55,88) 450
50 4 PBO 3.78(0.24) (197,25%5_'321,89) 367 (5.féﬁ.3s)
%0 4 DEF 6.23(0:36) (838.23:5 f§14.61) 423 (1.21;139)
250 4 DEM 8.45(0.81) (11711.%8-3 f2214.63) 407 (1.(>1i(-)i-07)
Fieldpopultion6 250 4 - 10.59 (0.61) (143%915_'1225_84) 574
%0 4 PBO 47(0.32) (3002302.'228.21) 443 (4-34(.’%1-73)
50 4 DEF 10.96 (0.36) (11681.3-7 fz?ozsg) 381 (1-213??L-29)
%0 4 DEM 637(054) (1378%;? '114?56.34) 365 (11-2%9)
Fieldpopulgion? 250 4 - 3.91(0.30) (15071_28? f5767_93) 4.24
250 4 PBO 3.46(0.31) (5312%5-'2391)2.35) 321 (2-522.?22-92)
250 4 DEF 546 (0.35) (876.22—7 f(?74.08) 374 (1.514ES 3-67)
50 4 DEM 7.49 (0.55) (14431339 '125?84_84) 467 (o.glg'c-)i.os)

& The number of larvae used in each biocassay.

® Degree of freedom

¢ CL, confidence interval limit.

4,2 represents Chi-square goodness-of -fit test.

€ SR, Synergist Ratio, LCs, without synergist / LCsowith synergist.
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