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Abstract: Spodoptera frugiperda and Mythimna separata are two major insect pests on maize which co—

occur in the field and threaten maize production in China. In order to screen bio-insecticides with high
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control efficacy against the second instar larvae of S. frugiperda and M. separata we evaluated toxicity
and control efficacy of seven bio-insecticides against these two important pests both in laboratory and field.
Laboratory bio-assay showed that LCy, of spinosad for S. frugiperda and for M. separata were 0. 008 pwg/mL
and 0. 0006 pg/mL respectively. LCy, of MbNPV for the two pests were 8. 75 x 10* PIB/mL and 5. 71 x
10° PIB/mL respectively. Metarhizium anisopliae had higher toxicity to S. frugiperda than to M. separata
(1.10 x 10° ¢fu/mL VS 1. 40 x 10° cfu/mL)  while Empedobacter brevis had higher toxicity to M. separata
than to S. frugiperda (3.00 x 10° cfu/mL VS 4. 63 x 10" cfu/mL) . Among three Bacillus thuringiensis
( Bts) Bt and Bt2 had the similar toxicity to these pests but Bt-3 had higher toxicity to S. frugiperda
than to M. separata (40.46 IU/mL VS 158.57 IU/mL) . Field experiments showed that spinosad and
MbNPV had high control efficacy ( both >80%) against larvae of these two pests on 3 d treated. Control
efficacy of E. brevis and three Bts were above 75.00%  which were significantly higher than that of M.
anisopliae ( 44.79%) . However control efficacy of these insecticides against M. separata were all
<51.00%. At 7 d treated control efficacy of spinosad and MbNPV for the two pests were all above
88.00%. Control efficacy of three Bts for S. frugiperda ranged from 62.01% to 88.47% while for M.
separata ranged from 66.43% to 80.05%. E. brevis had relative low control efficacy 64. 37% against S.
Jrugiperda and 46.24% against M. seprata respectively. Therefore spinosad and MbNPV should be
applied to control these pests in case of urgent needed while three Bts and E. brevis are suitable for
preventive control and for the purpose of resistance control.
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Table 2 Laboratory toxicity of seven bio-insecticides against the second instar larvae of

Spodoptera frugiperda and Mythimna separata

+ 95%

Insecticides Insects Slope + SE LCs, 95% Confidence interval
20  PIB/ml NPV SC S. frugiperda  0.62 £0. 10 8.75 x10* PIB/mL  3.95 x 10* ~2.09 x 10°
MbNPV 2 x 10"PIB/mL SC M. separata 0.34+0.06  5.71 x10° PIB/mL.  2.33 x10° ~3. 31 x 10*
80  cfu/mL S. frugiperda  0.38 +0.07 1.10 x10° cfu/mL  9.77 x10* ~5. 11 x 10°
Metarhizium anisopliae
8 x 10" ¢fu/mL OF M. separata 0.98 £0.12 1.40 x10% c¢fu/ml.  6.64 x107 ~4.33 x 108
100 cfu/mL SC S. frugiperda  0.38 +0.07 3.00 x 10° cfu/mL ~ 9.02 x 10" ~4.94 x 10°
Empedobacter brevis
1 x10" ¢fu/ml SC M. separata 0.30 +0. 08 4.63 x10” cfu/mL  7.66 x10° ~7.54 x10*
20% SC S. frugiperda  2.53 +0. 40 0. 008 wg/mL 0. 0065 ~0. 0105
Spinosad 20% SC M. separata 0.69 +0.24 0. 0006 wg/mL 0. 0000 ~0. 0017
32 000 IU/mg S. frugiperda  0.92 +0.20 167. 80 1U/mL 101. 01 ~332. 46
WP (Btd)
Bacillus thuringiensis
32 000 IU/mg WP ( Bt—l) M separata 0 91 iO 17 195 97 IU/I’I’IL 125 15 ~355 75
32 000 1U/mg ) S. frugiperda  0.66 +0.23 177.42 1U/mL 65. 68 ~581. 62
WP ( Bt=2)
B. thuringiensis
32 000 IU/mg S. frugiperda  0.65 0. 16 40. 46 1U/mL 10. 36 ~82.39
WP ( Bt-3)
B. Thuringiensis

M. separata 0.63 +0. 16 158.57 IU/mL 82.91 ~398.22

32 000 IU/mg WP ( Bt3)

3 7

Table 3 Control efficacy of seven bio-insecticides against Spodoptera frugiperda and Mythimna separata in the field

3 d After 3 days

7 d After 7 days

()

Insecticides Insects Population (%) (%) (%) (%)
density Reduce rate  Control efficacy  Reduce rate Control efficacy
20  PIB/mlL o 93. 67 82.50 85.57 +1.80 A 91.71 88.63 +3.06 AB
S. frugiperda
NPV SC
10 =
MNPV 2 X107 PIB/ml. SC 41.67 85.34  80.58+4.63ab  94.10 93.53 +1.05 a

M.

seprata
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3 Continued table 3
3 d After 3 days 7 d After 7 days
()
Insecticides Insects Population (%) (%) (%) (%)
density Reduce rate  Control efficacy  Reduce rate Control efficacy
80  cfu/mL . 99, 67 33.03 44.79+14.29 B 39.14 16.55 £22.24 C
OF S. frugiperda
Metarhizium anisopliae
8 % 10" efu/mL OF M. separata 40. 33 50.73 34.73 £20.07 cd 64.95 61.56 £9.68 ab
100 ofu/mL sCog Jrugiperda 123.00 69.79 75.09 +2.31 A" 74.02 64.37 £11.70 B
Empedobacter brevis
0 ¢
10107 cfu/ml. SC 40.33 2537 1.1512.02d  50.99 46.24 £9.69 b
M. separata
) 135. 67 96. 63 97.22 +1.67 A" 98. 63 98.11 £0.75 A
20% SC S. frugiperda
Spinosad 20% SC
55.00 93.84 91.85+0.75 a 97.03 96.74 £0.34 a
M. separata
32 000 IU/mg o 157.00 86.75  89.08 +4.56 A" 91.59 88.47 +1.11 AB
WP (Bid) S. frugiperda
Bacillus thuringiensis
32 000 IU/mg WP ( Bi) M. separata 56. 67 62.28 50.04 £8. 17 be 69. 39 66.43 £13.00 ab
32 000 IU/mg ) ] . 139. 33 77.70  81.62+6.41 A" 72.30 62.01+7.22 B
WP ( Bi2) S. frugiperda
Bacillus thuringiensis
32 000 IU/mg . 185. 33 81.95  85.12+6.48 A  84.83 79.20 +4.79 AB
WP ( Bt3) S. frugiperda
Bacillus thuringiensis
32 000 TU/mg WP ( Bi3) M. separata 37.67 54.07 39.15+£19.38 cd 73.54 70.97 £20. 13 ab
) 148. 00 -21.30 - 27.07 -
S. frugiperda
Control
54. 67 24.51 - 8.83 -
M. separata
+ o (P <0.05)
(P<0.05) . Ttest P <0.05

o Note: Data were mean = SE. Different capital and lower letters in the same column indicated significant difference in control
efficacy for S. frugiperda and M . separata respectively at P <0. 05 level by Duncan’s new multiple range test. "
difference at P <0. 05 level by Test analysis.

indicated significant
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