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Abstract: Resistance of the beet armyworm to many insecticides has been documented in many areas.
Tebufenozide, the first commercial non-steroidal ecdysteroid agonist, proved to be extremely potent a-
gainst and selective toward larval Lepidoptera, and has been recently widely used against Lepidoptera
pests on several crops in China, Monitoring and risk assessment of resistance can provide information
that will be useful for pro-active management of resistance for this valuable group of insecticides. Sus-
ceptibility to tebufenozide of the beet armyworm from Fengxian, Dafeng, Sheyang, Funing, Jiangning
of Nanjing, Jiangsu Province and Xinye, Henan Province were determined through exposure of the
first instars of dipped cabbage leaves. The results showed six field populations were susceptible to or
had decreased susceptibility to tebufenozide (2. 1~4. 2 folds). A field population from Shenzhen,
Guangdong Province was tested in the laboratory with one concentration (survival percentages ranged
from 40% to 80% at 3 d after exposed each generation) of tebufenozide incorporated into an artificial
diet for 34 generations. The LC;, of selected strain was 17. 0 times less susceptible to tebufenozide,

when compared with the original reference strain. Estimation of realized heritability (A?) of resistance
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was based on the method described by Tabashnik & McGaughey. The results suggested that A? to te-

bufenozide was lower in the first half (1 ~17 generations) of the selection experiment (A* =0. 1021)

than in the second half (18~34 generations) (A*=0.1519). A® for the entire selection experiment was
0.1695. Assuming A?=0. 1021 and selection kills 80% ~90% of the populations, then a 10-fold in-

crease in LCs was expected in 14 ~18 generations. These results demonstrated the beet armyworm

may have lower chance of resistance development to tebufenozide. At the same time, resistance man-

agement of beet armyworm was discussed.
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Table 1 The levels of resistance to tebufenozide in first instar larvae of S. exigua with leaf-dipping method

] FEHEBRT= LCs (95 % B f5 M)/ (mg « L) EAR iR
BURA R 4, 6860+2.1070x 1.4093(1.1724~1. 6864) 1.0
REFF 4, 0189+ 2. 0413x 3.0243(2. 3269~4. 0064) 2.1
LT R 3.5208+2. 3012x 4.3933(3.1113~5. 6755) 3.1
T RE AR 3.8049+1. 8353x 4.4789(3.3103~5. 9742) 3.2
FHFpRE 2. 4231+ 3. 8280x 4.7116(3. 9113~5. 6400) 3.3
BHFHAPEE 2.6820+3.0014x 5.9198(4. 7338~7. 2948) 4.2
B 3. 037142, 5219x 6.0026(4. 6312~7. 6120) 4.3
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2 ACHBRHHAIABNNHEREBRRNMEORELEATSER
Table 2 Selection of resistance to tebufenozide in first instar larvae of S. exigua collected from Shenzhen,

Guangdong Province

0 =

MRAE BRRE 3 AEEE/Y%  BHEEARTS MR e
Fo 4000 61.7 5.7679+1.6914x 0. 3516(0. 2497~0. 4319) 1
F1 3900 52.5 5.8178+1. 7360x 0. 3380(0. 2114~0. 3916) 0. 96
F2 3250 46.4 5.8405+2.1251x 0.4022(0. 3145~0. 4889) 1.14
F3 3500 48.6 5.6871+1,7010x 0. 3945(0. 2884~0. 4907) 1.12
F4 2800 37.1 6.3936+2.4639x 0.2719(0.1316~0. 5209) 0.62
F5 4200 57.6 5.8550+1, 9378x 0.3631(0. 2724~0. 4417) 1.03
Fé 4500 48.7 5.9119+2. 0421x 0. 3576(0. 2689~0. 4313) 1.02
F7 5200 41. 3 5.5157+1. 7711x 0.5117(0. 4358~0.5999) 1. 43
F8 2025 39.7 — — —
F17 — — 6.2169+3.0670x 0. 4011(0. 3580~0. 4494) 1.1
F18 2960 82.2 5.6761+2. 7620x 0. 5691(0. 5020~0, 6424) 1.6
F19 1860 60. 2 5.5285+2.6772x 0. 6347(0. 5594~0, 7180) 1.8
F22 3930 88.0 4.8285+3. 2010x 1.1313(1. 0094~1. 2685) 3.2
F23 2950 89.0 5.124343.0531x 0. 9105(0. 8114~1.0174) 2.6
F24 4440 92.3 5.0368+2. 8002x 0. 9702(0. 8507~1. 0939) 2.8
F25 3220 7.7 5.0194+2. 5248x 0. 9825(0. 8509~1.1184) 2.8
F26 4080 70.2 5.0829+3. 5628x 0. 9478(0. 8508~1. 0494) 2.7
F27 3170 76.2 4.248142, 3725 2.0745(1, 8257~2. 3598) 5.9
F28 3220 71.3 4.4666+1.8941x 1.9125(1. 6142~2, 2747) 5.4
F29 2050 — — — —
F31 5260 52.8 4.5197+2. 1461x 1.6742(1. 4682~1. 9130) 4.8
F32 5220 45.7 4.214342, 4471x 2.0945(1, 8495~2, 3737) 6.0
F33 1340 76.8 3.5130+2. 8310x 3.3516(2.9816~3. 7851) 9.5
F34 1592 69. 2 3.7429+2,5099x 3.1685(2.7762~3. 6016) 9.0
F35 1800 74.3 3.6978+2.1567x 4,0160(3.4926~4.6780) 11. 2
F36 1230 — 3.9794+2. 6580x 2.4209(2.1511~2.7233) 6.9
F37 1600 — 3.8604+2. 7389x 2.6066(2.2882~2, 9413) 7.4
F38 1240 76.9 2.0459+43.5749x 6.7042(6.0599~7.4120) 19.1
F40 1270 76.0 — — —
F41 1830 84.3 3.1508+2. 6453x 5.0009(4.4149~5.7333) 14. 2
F42 1550 63.8 1. 7384+ 3. 4840x 8.6331(7.7031~9. 6100) 24.6
F44 1595 71.1 — — —
F45 1500 76.9 3.4440+2, 3775x 4,5130(3. 8484~5.1829) 12.8
F46 2000 89.6 2.2759+2, 8807x 5.9640(5. 2898~6. 6946) 17.0
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Table 3 Realized heritability of resistance to tebufenozide in Spodoptera exigua from Shenzhen, Guangdong Province

P Yy Ak F R FHAEFEER W
prik= 3 A R BERE VA iR B‘EER

LG, £ LCy 2

¥ HLC KLG R P . oz & s & 71 (h*)

34 0.3516  5.9640  0.0362 66. 6 0.5401  2.5278  0.3956  0.2136 0.1695

Bi17  0.3516  0.9478  0.0253 62.1 0.6062  2.4448  0.4090  0.2479 0.1021

Ja 17 2.0745 5. 9640 0.0270 71. 8 0. 4664 2.6226 0. 3813 0.1778 0. 1519
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