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Insecticide Susceptibility in the Different Larva of Tobacco Cutworm,
Spodoptera litura Fabricius (Lepidoptera: Noctuidae) Collected
in the Soybean Fields of Milyang, Korea
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ABSTRACT : The susceptibility of the different larval stages of Spodoptera litura to nine insecticides
was evaluated using the perilla leaf-dipping method. Median lethal concentration (LCsp) was increased
with larval development in the range of 0.5 ppm to 5.6 ppm, 9.9 ppm to 27.9 ppm, 9.6 ppm to 125.1
ppm and 24.3 ppm to 546.6 ppm in the Ist, 2nd, 3rd and 4th instar, respectively. The tolerance ratio
(TR), which is the TR of 90 percent lethal concentration (LCgo) to the recommended concentration,
was 0.04 to 0.8 in the Ist, 0.2 to 7.5 in the 2nd, 0.7 to 115.3 in the 3rd and 1.2 to 485.4 in the 4th instar.
Lower DLCso and DTR, wheih is the difference between the L.Csg and the TR of 4th and other instars,
respectively, were observed in chlorfenapyr, chlorpyrifos and EPN while higher ones were lufenuron,
chlorfluazuron and teflubenzuron. These results mean that insecticides with lower DLCsp and DTR are
effective in controlling larva of S. litura collected in Milyang, Korea.

KEY WORDS : Spodoptera litura, Larva, Median lethal concentration, Insecticide susceptibility,
Tolerance ratio
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Table 1. Characteristics of insecticides used

Active ingredient (%)

Insecticide & formulation Group Mode of action
Chlorfenapyr 5EC* Pyrazole Contact & stomach poison
Chlorfluazuron SEC Acyl urea Chitin biosynthests inhibition
Chlorpyrifos . 25 WP" Organophosphorus Contact, stomach & gas poison
EPN 45 EC Organophosphorus -

Esfenvalerate 1.5 EC Synthetic pyrethroids Contact & stomach poison
Ethofenprox 20 EC Synthetic pyrethroids Contact & stomach poison
Lufenuron SEC Benzamide Chitin biosynthesis inhibition
Tebufenozide 8 WP Benzoylhydrazine Ecdysone agonist
Teflubenzuron 5 SC* Acyl urea Chitin biosynthesis inhibition

* Emulsifiable concentrate, " Wettable powder, °Suspension concentrate, ¢ Not known mode of action.
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Table 2. Median lethal concentration (LCso) in the different instars of Spodoptera litura against various insecticides

Instar Insecticide LCso (95% FL, ppm) Slope +SE y o
Ist Chlorfenapyr 1.6 (1.1-2.4) 1.3+0.2 0.27
Chlorfluazuron 1.9 (1.4-2.8) 1.5+£0.2 0.30
Chlorpyrifos 1.6 (1.2-2.2) 1.6+0.2 0.16
EPN 1.9(1.4-2.7) 1.4+0.2 0.19
Esfenvalerate 0.9 (0.7-1.3) 1.4+0.2 0.004
Ethofenprox 392.7-5.8) 1.1+0.1 0.23
Lufenuron 0.5(0.4-0.7) 1.5+0.2 0.27
Tebufenozide 5.6 (4.2-8.6) 1.2+£0.2 0.32
Teflubenzuron 0.8 (0.6-1.1) 1.8+0.3 0.23
2nd Chlorfenapyr 5.4 (4.0-7.2) 1.8+0.3 0.10
Chlorfluazuron 19.3 (14.4-26.1) 1.7£0.2 091
Chlorpyrifos 9.9 (7.4-12.9) 22404 0.04
EPN 27.9 (20.2-40.9) 1.6+0.2 0.37
Esfenvalerate 13.0(9.4-17.7) 1.7+£0.3 0.13
Ethofenprox 18.6 (13.6-25.5) 1.6+£0.2 0.47
Lufenuron 16.3 (12.3-21.5) 1.84£0.2 0.12
Tebufenozide 27.5(21.1-37.2) 2.0%+03 0.15
Teflubenzuron 24.8 (18.0-35.6) 1.54+0.2 0.27
3rd Chlorfenapyr 9.6 (6.7-13.1) 1.6+0.3 0.17
Chlorfluazuron 125.1 (86.5-180.0) 1.1£0.1 0.78
Chlorpyrifos 24.7 (18.0-34.4) 1.5£0.2 0.26
EPN 444 (32.6-61.1) 1.6+£0.2 0.07
Esfenvalerate 31.0(22.8-42.2) 1.5+£0.2 0.53
Ethofenprox 30.6 (21.2-42.4) 141+0.2 0.08
Lufenuron 76.4 (51.6-111.1) 1.0+0.1 1.10
Tebufenozide 113.9 (78.2-162.5) 1.1£0.1 0.64
Teflubenzuron 124.7 (83.4-185.2) 09+0.1 1.26
4th Chlorfenapyr 24.3 (19.0-30.9) 23403 0.19
Chlorfluazuron 517.8 (349.8-781.5) 1.0£0.1 0.65
Chlorpyrifos 39.5 (28.1-54.7) 1.5+0.2 0.58
EPN 73.1 (51.4-102.9) 14+0.2 0.37
Esfenvalerate 61.4 (44.1-85.8) 1.4+0.2 041
Ethofenprox 92.5(64.7-135.2) 1.240.1 0.86
Lufenuron 546.6 (365.2-853.4) 0.9=+0.1 2.19
Tebufenozide 366.6 (257.1-526.5) 1.1£0.1 0.37
Teflubenzuron 467.6 (312.5-722.5) 0.9+0.1 0.34
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Table 3. Tolerance ratio of 90 percent lethal concentration (LCo) of insecticides in the different instars of S. lirura to recommended
concentration (RC) of insecticides

Instar Insecticide LCyo (95% FL, ppm) RC (ppm)* TR®
Lst Chlorfenapyr 15.6 (8.1-46.8) 50 0.3
Chlorfluazuron 13.3(7.4-36.1) 25 0.5
Chlorpyrifos 10.6 (6.3-24.8) 250 0.04
EPN 16.5 (9.7-38.5) 450 0.04
Esfenvalerate 7.6 (4.6-16.6) 15 0.5
Ethofenprox 53.2 (26.9-156.7) 200 0.3
Lufenuron 3.5(2.1-8.0) 50 0.07
Tebufenozide 66.4 (36.1-170.1) 80 0.8
Teflubenzuron 43(2.7-10.2) 25 0.2
2nd Chlorfenapyr 27.2(17.5-58.8) 50 0.6
Chlorfluazuron 113.7(71.4-241.1) 25 4.6
Chlorpyrifos 38.3(25.4-85.1) 250 0.2
EPN 181.0 (104.4-430.6) 450 04
Esfenvalerate 74.2 (45.7-178.9) 15 4.9
Ethofenprox 123.3 (74.8-281.8) 200 0.6
Lufenuron 83.2 (55.4-157.1) 50 1.7
Tebufenozide 121.6 (77.5-265.7) 80 1.5
Teflubenzuron 186.6 (104.3-510.1) 25 7.5
3rd Chlorfenapyr 58.8 (35.9-147.4) 50 1.2
Chlorfluazuron 2,104.0 (1,187.1-4,738.3) 25 84.2
Chlorpyrifos 173.8 (102.6-420.6) 250 0.7
EPN 293.2 (176.9-677.1) 450 0.7
Esfenvalerate 223.9(139.1-463.7) 15 14.9
Ethofenprox 266.3 (163.7-569.4) 200 1.3
Lufenuron 1,312.7 (717.2-3,235.5) 50 26.3
Tebufenozide 1,642.3 (943.0-3,696.8) 80 20.5
Teflubenzuron 2,881.2 (1,502.8-7,457.3) 25 115.3
4th Chlorfenapyr 86.0 (61.1-148.2) 50 1.7
Chlorfluazuron 10,469.9 (5,189.6-30,792.5) 25 418.8
Chlorpyrifos 296.2 (175.7-715.9) 250 1.2
EPN 604.6 (345.9-1,588.8) 450 1.3
Esfenvalerate 535.3(315.0-1,234.8) 15 357
Ethofenprox 1,205.7 (644.4-3,201.6) 200 6.0
Lufenuron 14,091.9 (6,581.6-44,285.8) 50 281.8
Tebufenozide 5,098.2 (2,849.8-11,978.0) 80 63.7
Teflubenzuron 12,134.7 (5,761.1-37,035.5) 25 485.4

“Recommended concentration (RC) of insecticide, ® TR (Toleranc ratio) = LCo/RC of insecticide.
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