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Control efficacy of the combined application of the entomopathogenic nematode
and Bt against the oriental armyworm, Mythimna separata (Walker)
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Abstract In this study, we examined possible synergistic effects resulted from a combined application of the ento-
mopathogenic nematode and Bt based on their virulence against Mythimna separata. The virulence of a newly iso-
lated nematode Heterorhabditis sp. (LF) and a laboratory-maintained nematode Heterorhabditis bacteriophora
(Hb) against Mythimna separata was determined and the virulence of two Bt strains (HD1 and G03) against M.
separata was compared. The interactive effect of two nematodes (LF and Hb) and G03 on M. separata was deter-
mined under both laboratory and field conditions. The results showed that the mortality of M. separata increased
with the dose of two nematodes. The mortality of M. separata reached more than 90% when 100 IJs/mL was ap-
plied. The LCs, value of of Bt strain G03 was 3. 55X 10" cfu/mL, significantly higher than that of HD1. Com-
pared to single application of nematode or Bt, combined application exhibited a significant synergistic effect. The
mortality of M. separata increased by 50.72% and 50.0% when LF 25 IJs/mL+G03 (LCs) was applied for 6
days under indoor conditions, respectively. The application of Hb 25 IJs/mL+G03 (LCs,) exhibited a significant
synergistic effect of 76.67% and 50.0% under indoor conditions after 6 days compared to the controls (Hb or G03
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applied alone) , respectively. Field trials showed that a combined application of nematodes and Bt had additive or

synergistic effects on the mortality of M. separata. The combination of LF nematode and G03 showed a signifi-

cant synergistic effect of 47.96% and 46.80% , respectively, higher than nematodes and Bt when applied alone.

This study not only provides a new technical measure for the prevention and control of M. separata but also ex-

pands the research scope of biological control of M. separata .
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Table 2 Interactive effects between LF and Hb nematodes with G03 against Mythimna separata

He AL PRI ] /d REIESET-#/ % Corrected mortality M M ) [BRES
Combination  Treatment time Dn Dy Dng F B X Effect type
A 2 (18.84=45.86)b (33.33£3.33)a (36. 67=£3. 33)aC 27, 53 22. 00 1. 11 g
4 (39.1345.86)b (50. 00£2. 89)a (56.67=£3.33)aB 41. 74 34. 00 0. 04 ijne
6 (49. 2845. 86)b (50.00£2.89)b  (100. 00£0.00)aA  44.78 60. 00 5. 17 BLibg
B 2 (22.2248.95)b (33.33£3.33)b (43. 33%£3.33)aC 28. 89 26. 00 0. 29 g
4 (42.51%3.38)b (50. 00£2. 89)b (83.33%£3.33)aB 42.75 50. 00 1.23 g
6 (69.57210. 14)b (50.00£2.89)b  (100. 0020. 00)aA 50. 87 60. 00 1. 64 g
C 2 (6.67£6.67)a (33.33£3.33)b (23.33%£3.33)aC 22. 67 14. 00 3.31 e
4 (16. 67=%3. 33)ab (50. 00£2. 89)b (56. 67£6.67)aB 35. 00 34. 00 0.03 g
6 (23.33£3.33)c (50.00£2.89)b  (100. 00%0. 00)aA 37. 00 60. 00 14. 30 b
D 2 (16.67=£3. 33)a (33.33£3.33)b (30. 00=£5. 77)aC 26. 67 18. 00 2. 82 g
4 (53.33%3.33)a (50. 00£2. 89)b (76.67£6.67)aB 46. 00 46. 00 0. 00 ii)ne
6 (60. 00£5.77)b (50.00£2.89b  (100.00+0.00)aA  48. 00 60. 00 3.00 e

D [RFT8dE A R/ING PR IR 25 57 ik 3 (P<T0. 05) s 5415 RSB 5 AR R RS TR 25 7 3 (P<<0. 05) 24 A O LF 25 1Js/

mL+GO03(LCs0) s 2H4A B A LF 50 1Js/mL-+G03(LCs0)s4H 4 C 2 Hb 25 1Js/mL+G03(LCso) s 2H4 D 2 Hb 50 1Js/mL-+GO03(LCs0) 5
LCs02}7 3. 55101 cfu/mL; Dn . Dp  Dap 23 e 7m 8 AL 3 Be 403 28 ALY Be AL FE T B R AL ESE T3,
Different lowercase letters in the same row and different uppercase letters in the same column indicate significant difference (P<Z0. 05).
The combination A is LF 25 IJs/mL-+G03(LCs0); the combination B is LF 50 IJs/mL-+G03(LCs0); the combination C is Hb 25 IJs/mL
“+G03(LCs0)» and the combination D is Hb 50 IJs/mL~+G03(LCs). LCsois 3. 55X 10 cfu/mlL; Dx.Dg and Dypare corrected mortality
rates of Mythimna separata treated by nematodes, Bt, combined use of nematodes and Bt, respectively.
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