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Abstract The fall armyworm, Spodoptera frugiperda (J. E. Smith, 1797) is an important migratory pest for crop
production worldwide. It has been recently recorded in southern and central China in early May 2019 and pro-
duced a great threat to crop production. Nowadays, chemical insecticides are widely used to manage its population
development, which would lead to insecticides resistance of pest insects and adverse effect on agricultural ecosys-
tem. To reduce the use of chemical insecticides, the experiment was carried out to assess the efficacy of 10 com-
monly used biopesticides ¢. g. antibiotic, microbial and botanical extracts to control S. frugiperda. Our results
showed that all examined biopesticides did not inhibit the hatch of eggs well, while their control efficacies on lar-
vae were quite different. The antibiotic biopesticides spinosad 25 g/L. ME, spinosad 10% WG and abamectin
1.5% UL, caused a high mortality of 82.67%, 76.00% and 54.67% . respectively, to the 2nd instar larvae,
while the microbial biopesticides Beauveria bassiana 8 billion spores/g OF and Bacillus thuringiensis 8 000 TU/pL
SC caused a mortality of 60% —71.62%. However, the botanical biopesticides matrine 0. 3% AS, azadirachtin
0.3% EC and rotenone 6% ME caused a much lower mortalities (<{42%). In conclusion, the spinosad, abamectin,
Bacillus thuringiensis and Beauveria bassiana are recommended for the control of field S. frugiperda populations.
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Table 1 Commercial information of 10 biopesticides and dilution times for bioassay

T A A2y 7K HEFEH & /mL « (667m2) ! TR/ 1
Commercial insecticide Producer Dosage recommended  Dilution times
0. 3% TSk matrine 0. 3% AS LR A8 T AL A BR A ) 80~100 330
1026 2 A B 3 /KM HORiF spinosad 10%6 WG LLIZR B R IR A RO RS 10~20 2 000
25 g/L Z /% 235 spinosad 25 g/1. ME TG FH AR AR Ry A R 50~66 510
L. 5 Y0 B4 ) R AR A5 I 7 abamectin 1. 5% UL TG AR A R A R 50~60 545
5 (EEAE ] AN TR = s
830 41@?/g%@ﬁ1@l‘ilﬂﬁﬁﬁ{m@(%ﬁu P TR A 60~90 400
cauveria bassiana 8 billion spores/g OF
80 f¢Afl¥ /g 4xfaF ot CQMad2l Al 43 HiR: 5 R - _
Metarhizium anisopliae CQMa421 8 billion spores/g OF RPRAL(TEY TRATR A 6090 100
0. 3UENFRZE LI azadirachtin 0. 3% EC SRR G HE MR A R T 80~100 330
626 fa R %L rotenone 626 ME J6aT = A R A A A F 30~50 750
8 000 TU/ L 75 = 4 B &7 (Bt-1) B She . ) = " =
Bacillus thuringiensis 8 000 IU/pL SC (Bt-1) LT PV A E T RHEATIR A ) 300~400 85
5000 MU il AR e LD RIS 300~100 8

Bacillus thuringiensis 8 000 TU/pL SC (Bt-2)
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Table 2 Activity of different biopesticides against eggs of Spodoptera frugiperda

FIAh A2y

Commercial insecticide

FEIEEAL 2 /%  Corrected hatching inhibition rate
25 4d 245 5 d

4 days after treatment 5 days after treatment

25 g/l 2 3% % ME spinosad 25 g/1. ME

8 000 TU/uL. # =& B SC(Bt-1) Bacillus thuringiensis 8 000 TU/ L. SC(Bt-1)

1. 5% 4k 2% UL abamectin 1. 5% UL
80 {¢ 1T/ g BRI (B OF

Beauveria bassiana 8 billion spores/g OF

80 LH1F /g 4 f6 T4k fitA CQMad2l OF
Metarhizium anisopliae CQMa421 8 billion spores/g OF

10% £ 3852 WG spinosad 10% WG

8 000 TU/uL 5= & HF B SC (Bt-2) Bacillus thuringiensis 8 000 TU/pl SC (Bt-2)

0. 3% Epk & EC azadirachtin 0. 3% EC
6 % faERH ME rotenone 6% ME

(42.864-16. 43)a (23.0844.19)a
(23.38414. 92)b (15. 382=9. 82)b
(5.1947.79)cd (7.6944.19)c

(15. 58=+15. 51) be (1.284+4.91)cd

(3.90%6. 71)cd (1. 2844. 91)cd

(0. 0042, 96)cd

(0. 00=£5. 13)d
(—1.28=+2. 56)d
(—1.28%2.56)d

(—1.30=£3.00)d
(1.30=4=7. 35)cd
(1. 30=4=4. 24)cd

(—2.60£2.60)d

1) R B N IR bR  [FISUR NG FRER R 25 35 (P << 0.05), TR,

Data in the table are mean+SD, and different lowercase letters in the same column indicate significant difference at P<<0. 05 by Duncan’s

multiple range test. The same is applied in below tables.
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Table 3 Insecticidal efficacies of different biopesticides against 2nd instar larvae of Spodoptera frugiperda

FIEAET=% /%  Corrected mortality

R AR 2y

Commerecial insecticide

Zij5 1d
1 d after

treatment

Zjja 2 d ZjJ5 3 d 24 d 2y 5 d

2 d after

treatment

3 d after

treatment

4 d after

treatment

5 d after

treatment

25 g/1. £ 3% % ME spinosad 25 g/1. ME
10% % 75 % WG spinosad 10% WG

80 {241 ¥/ g BRI fE R OF *

Beauveria bassiana 8 billion spores/g OF *

8 000 TU/ L #1  4AF B SC(Bt-1)

Bacillus thuringiensis 8 000 1U/pL SC (Bt-1)

8 000 IU/pL #4415 SC(Bt-2)

Bacillus thuringiensis 8 000 IU/FLI4 SC (Bt-2)

1. 5% B4 2 UL abamectin 1. 5% UL

0. 3% 20 AS matrine 0. 3% AS

80 LA/ g &t T4k E CQMad2l OF *
Metarhizium anisopliae CQMa421 8 billion spores/g OF *
6 % fa i ME rotenone 6% ME

80 f¢ AT/ g BRI AR E OF

Beauveria bassiana 8 billion spores/g OF

80 LT/ g & fa T4 fEE CQMad2l OF
Metarhizium anisopliae CQMa421 8 billion spores/g OF
0. 3% EfZ EC azadirachtin 0. 3% EC

(62.82+8.76)a
(50. 64+8.47)b

(2.5642.96)d

(34.62£8.76)c

(25. 64+4.19)¢

(12. 82+12. 21)d
(10. 9049. 90)d

(3.8542.56)d
(2.56+2.96)d

(2.5642.96)d

(3.85+4.9Dd

(3.8544. 91)d

(62.2118. 20)a
(50. 64+8. 64)b

(0. 262, 46)g

(36.25£9. 46) ¢

(24. 42+4. 24)d

(13.37£11.97)e
(11. 3149. 10)ef

(0.78%2.07)g
(1.29+3. 03)fg

(0.2642.52)g

(1.54+4. 78) fg

(1. 2944, 67)fg

(73.331+4.35)a
(69. 33+5. 11)ab

(10. 8146. 98)d

(60. 00£10. 21)b

(38.67+6.89)c

(40. 00£15. 32)¢
(33.33%+14. 1Dc

(4.0542. 70)d
(6.6743.08)d

(5.3342.67)d

(1. 3343.08)d

(5.3346.71)d

(77.331+2.67a
(72.00==2. 67)ab

(47.30+8.11)¢

(65. 33£6.89)b

(48.008. 00) ¢

(45. 33%+15. 93)c
(40.00410. 10)¢

(12.16£2. 70)d
(13.33+£5. 11)d

(13.33£2.67)d

(4.00=%4. 35)d

(5.3346.71)d

(82.67£5.1Da
(76.00=£6. 89)ab

(71.62£5. 18)b

(70. 67=£6.89)b

(60. 00£6. 89) ¢

(54.67£11.10)¢
(41. 33£11. 52)d

(21.62£3.12)e
(20.00+4. 35)e

(18.67=£5. 1De

(5.33£5. 1D

(5.33£6. 7D

D SRR SOELL R,
* Treated by larvae dipping method.
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