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Laboratory test on the control efficacy of common chemical
insecticides against Spodoptera frugiperda
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Abstract Chemical pesticides are effective means to control outbreak pests in agricultural production. In view of
the fact that no registered pesticides are available after the invasion of fall armyworm, Spodoptera frugiperda in
China, the control effects of 21 common commercial chemical pesticides were determined in the laboratory by leaf
dipping method and egg dipping method. The results showed that fenpropathrin 20% EC, tolfenpyrad 15% SC,
deltamethrin 25 g/L EC, lambda-cyhalothrin 25 g/L EC and dinotefuran 20% SC had high toxicity to the eggs of
fall armyworm, with the corrected hatching inhibition rate of more than 80%. Emamectin benzoate 1% EC, em-
amectin benzoate 5% ME, acephate 75% SP, spinetoram 6% SC and fenpropathrin 20% EC had strong toxicity to
the second instar larvae of the insect, with the corrected mortality rate of over 90%. The results provide a techni-
cal guidance for making chemical control plan to manage the pest in the field.
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Table 1 Commercial information of 21 chemical insecticides and dilution times for bioassay

P2 e PR g iy | Rt
Commercial insecticide Type Producer =R Dl}u“on
Dosage recommended times
LT R R L KIRPIRS TR AR 10~15 2 100
DT R RO A AL KIFNRE BN A ) 4~1.5 7 000
620 LI LR FEIFR spinetoram 6% SC KIANEEER S EPE AR A 20~40 1 000
15 % Bl dU g 7% 7 indoxacarb 15% SC RIS A TR Y TR RS A R 7.5~10 3 500
R VER A8 R L A
e e REEETAT to-1s 2 00
50/ 0tk 24 F i e A 2 B FE e i
15 Y0 e H ik =k 77 57 tolfenpyrad 15% SC MEMRIRERE AR TR Y LR IR TR A 30~50 750
20 YW B AR acetamiprid 20% SL B S WHLFE oA LB FR A 6~12 3 000
20 Y6k H iz B 5 dinotefuran 20% SC BB HE R TR AE ) TR IR TR A 25~30 1100
10 itk Rk AT 384 435 imidacloprid 1025 WP BB VL7 5 4R A A A MR 8 40~70 550
35 Y018 t B B 7 5] thiamethoxam 35% SC BB INZR R R AE YRR TR A 3~5 7500
40 %% R 3Ll omethoate 40% EC HHLHEE IR GG RRA 7 62.5~100 370
75 %0 Tk el ATV AR5 acephate 75% SP B LS TG A AR 3 A R 80~100 340
77. 5% EFEHEFLM dichlorvos 77. 5% EC AU B AR 25 BR /AT 20~40 1 000
20 % 4R 48R #L i fenpropathrin 20% EC ISR HAH IR WL BRI LA R H 25~30 1100
25 g/L IRFAEBRFLM deltamethrin 25 g/L EC  fUBRHAEERR  FEHAEWR A (h ED A BRA F 40~50 670
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43R 1 Table 1(Continued)

RS 3 e R0 it/ i REAE AL
Commercial insecticide Type Producer ml. (667 m?)™ Dl‘lutlon
Dosage recommended times
25 g/ E AR BRI \ N ) _ ~
lambda-cyhalothrin 25 g/ EC PABRILAG RS ) 74 H el AR Al 3 A PR ) 30~60 670
25 g/LBRARAGBEFL I bifenthrin 25 g/1 EC IBR UG IEE2E IR B R AP AE R R A A 80~100 340
0/ B 2 f= L] g
DS L PR SRR VLI 7 A A A 6 7 20~40 1000
heta-cypermethrin 4. 5% EC
29 % 4 HUBUKH bisultap 29% AS WHERFERE 7 HE ARG A BRA 75~100 350
30 SR L7 fipronil 326 ME RS Y e A A R A B s 80~120 300
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BN A IR I 1257 RS 7 385 B S HS B i B -
PO -RAEZGM PR IR 10 s, B4R I 2 S 25 e
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Table 2 Ovicidal activity of 21 chemical insecticides against eggs of Spodoptera frugiperda

FRIERALIMHI# /%  Corrected hatching inhibition rate

=]
Commi?!fnéfecticide Z5)m 3 d 25 4 d 2555 d
3 days after treatment 4 days after treatment 5 days after treatment
20% F &35 EC fenpropathrin 20% EC (94. 814, 24)ab (94. 87+4.19)a (94. 87+4.19)a
15 Yo me dt ke SC tolfenpyrad 15% SC (92. 21£6. 71)abc (92. 31£6. 62)ab (92. 31=6. 62)ab
20 %1k it SC dinotefuran 20% SC (96. 1044, 97)a (89. 74=5. 92)abe (89. 7445. 92)ab
25 g/L B3R E S NE EC lambda-cyhalothrin 25 g/L EC (90. 91£4. 97)abed (84. 6244, 19)bed (84. 6244, 19)be
25 g/L %4515 EC deltamethrin 25 g/L EC (88. 31E4. 97)abcede (83.33£10. 57) bed (83.33£10.57)be
40 % % 4R 5 EC omethoate 40% EC (75. 322210, 71)def (73.08=10. 57)de (73.084-10. 57)cd
1 % H G 3 Pl 4 T 25 iR £ EC emamectin benzoate 1% EC (93. 5142. 60)abc (78.21+6. 45)cde (70.51+7.69)cd
4. 5% E a5 355 EC beta-cypermethrin 4. 5% EC (84. 4244, 24)bede (69. 23£5. 92)def (69. 23£5. 92)cd
25 g/L W% 45T% EC bifenthrin 25 g/L EC (79. 2211, 22)cde (66. 6715, 94)efg (66. 674-15. 94)d
77. 5% H EC dichlorvos 77. 5% EC (59. 74=10. 7D (47. 44=4. 9Dh (47. 4474, 9D)e
75 % L JHeHl SP acephate 75% SP (91. 3477, 94) abe (55. 567. 83)fgh (45. 3072, 96) e
29 % 7% UL AS bisultap 29% AS (80. 95--10. 81)cde (50. 432, 96)gh (41. 88+2.96)e
35 %W H1 5% SC thiamethoxam 35% SC (68. 8327, 49)ef (43.59+13. 57)hi (36. 75+23. 12)ef
5 %6 F g8 B I 4 T 25 4 HT iR b ME emamectin benzoate 5% ME — (36. 36216 08)g (29. 49+15. 31)ij (29. 49415, 31)efg
6% HZ A H 2 SC spinetoram 6% SC (34. 207, 90 gh (28.21+5. 13)ij (19. 66+2. 96)fgh
20 %l d1Jpk SL acetamiprid 20% SL (29. 87410. 81)gh (16. 6746. 45)jk (15. 38+5. 13)ghi
10 % i d1ufk WP imidacloprid 10% WP (18.184-13. 66)hi (15. 38£8. 88)jkl (15. 388. 88)ghi
200 g/L 4 M & H it SC chlorantraniliprole 200 g/1. SC (33.77+8.87)gh (12.82+4. 19kl (11. 54=6. 45)hij
5% SR H kI UL chlorantraniliprole 5% UL (39.39410. 81)g (16. 24=12. 91)jkl (9. 40=£7. 83) hij
15 % &fi gk SC indoxacarb 15% SC (6. 4944, 24)i (5.1345.13)1 (5. 1345, 13)jj
3% 5 i ME fipronil 3% ME (11. 695, 19)i (5. 982, 96)kl (2.560. 00)]

1 Rl o S hniiE 2 RIARFVNG TR 25 57 8 3 (P<<0. 05), R [,
Data in the table are mean=+SD, and different lowercase letters in the same column indicate significant difference at P<Z0. 05 by Duncan’s
multiple range test. The same below.
F3 21 MUERAFINEZREE 2 B4R RRFE

Table 3 Insecticidal activity of 21 chemical insecticides against 2nd instar larvae of Spodoptera frugiperda

FEIFFET=% /%  Corrected mortality

AR 2
Commfjc?:fi;fecticide ZF24h Zj)F 48 h

24 h after treatment 48 h after treatment
1% B G S Pl 4 o 28 H iR £h EC emamectin benzoate 1% EC (100. 0040. 00)a =
5 % B G R BT 44 T 2 F iR 3 MEE emamectin benzoate 5% ME (98.33+3.33)a (100. 00+0. 00)a
75 % 2.1 H el SP acephate 75% SP (92.5042. 89b (95. 00+5. 77)ab
6% L H% R % SC spinetoram 6% SC (85.00=12. 50)b (93.75+7.50)ab
20 % H145 44 1ig EC fenpropathrin 20% EC (66. 67+£12.17)¢ (93.33+£5. 44)b
3% HiE ME fipronil 3% ME (22. 50746, 45)d (83.75411.81)b
5% S A LR UL chlorantraniliprole 5% UL (15. 00£10. 00)de (81. 36£20.55)b
200 g/L & B A H kg SC chlorantraniliprole 200 g/ SC (16. 67=+3. 85)de (55.00+£8. 39)¢
29% 2 H AL AS bisultap 29% AS (21. 25+7.50)d (47.50+8. 66)c
15 % gfi B gk SC indoxacarb 15% SC (13. 33£5. 44)de (46.67£9.43)¢c
25 g/L @R EHEE %S EC lambda-cyhalothrin 25 g/1L EC (13. 33%5. 44)de (25.00£6. 38)d
20 %W H1 Bk SL acetamiprid 20% SL (11. 6746. 38)de (13.563. 39)de
25 g/L B 24478 EC bifenthrin 25 g/L EC (11. 6746. 38)de (13. 334:5. 44)de
25 g/L ME 415 EC deltamethrin 25 g/L EC (10. 00==3. 85)de (13. 334:5. 44)de
20 %k Hi iz SC dinotefuran 20% SC (3.33+£3.85)f (13.33=£5. 44)de
77. 5% E#E EC dichlorvos 77. 5% EC (3.3343.85)f (13.3347. 70)de
10 % i ik WP imidacloprid 10% WP (1. 6743. 33)f (11. 6746, 38)de
35 % MEH % SC thiamethoxam 35% SC (8.752.50)e (10. 00==4. 08)de
15 %5 W H ik SC tolfenpyrad 15% SC (0. 0040. 00) (8.3343.33)e
4. 5% = AUE S 2k EC beta-cypermethrin 4. 5% EC (0. 000. 00)f (8.331£3.33)e

40 %4 4R 3R EC omethoate 40% EC (0. 000, 00) f (6. 67220. 00)e
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