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Abstract The effects characters and efficacies of 19 insecticides aganstHelicoverpa am igera w ere
tested by usng hboratornl eggedpping leaf-dipping topical app lication bbassay and plot tests n the
fied The indoor bioassay results show ed that the hatching rate of cotton bollv om w ere significan tly
suppressed by spinosad only 42 8% of the eggshatched after reated by 90 40 mg /L spinosad H igh
m ortalities of neonatal cotton bollvom occurred as they bored out fran the eggs treated by
m ethylan noavemectin spinosad, chlorpyrifos lan bda-cyhalothrin phoxin, profenophos and beta—
cypem ethrn A 1l of hese insecticides m entioned above are highly toxic to neonates and their 1 0 X
10'~ 2 0% 10" tin es dilutbns could kill 100% of he neonates The results of grow th regulators such as
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ch brfluazuron hexaflmuron and m ethoxyfenozde were also effective to neonatal cotion bollv om,

70% of the hrvae ded after separately treated by 1 000 tin es dilutons of these insecticides while the

developmentof surv val larvae w ere obviously inhibited M ethy lan noavemectin lan bda—cyhalothrin

spnosad chbrpyrifos beta—cypem ethrn pwofenophos and phoxin w ere equally effective to young and
old hrvae The results of plot tests show ed that methylan inoavem ectin lanbda—cyhabthrin, beta—

cypem ethrin and profenophoshad hgh and quick effective the corrected mortalites were 100% after
treated w ith 4 000 tim es m ethylam noavemectin dilition and 5 000 times hmbda—cyhalothrn
dilition But the spnosad and m ethoxyfenozie acted sbwl and therr efficacies were lower

Consequently, m ethy lan noavemectin hmbda—cyhalothrnn  spinosad beta—cypem ethrin  profenophos

and methoxyfenozide can be used as substiutbnal nsecticiles to replace hypertoxic nsecties agan st

H. amigera, if only spray insecticides in tin e at peak egg stage

Key words rep hee of hypertox ic msectciles Helicoverpa am igera; ndoor bioassay, plot test
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Table 1 Effects of 19 insecticiles on egg haichng percentages and neonatem ortalities of H.am igera

Ees N eonate Egg N eonate Egg Neonate
]nsee— Conc hatching mortality ]n‘iee— Conc hatching m ortality Insee— Conc hatching m o ttality
ticide / (m g/L) percentage % ) ticile /(mg /L) percentage (%) ticide /(m g/L) percentage % )
(%) (%) (%)

Carbo sulfan 92.90 89 25 cd 79 22 e ||Profenofos 92 00 98.67 a 100 00 a |[Chbfla 98 10 100.00a 224 q
46. 45 93 41b 60 58h 46. 00 100. 00 a 100 00 a zuron 49. 05 100.00a 0925

23.23 9309b 15 87m 23. 00 100. 00 a 100 00 a 24. 53 100. 00a 4 26p

1. 61 100. 00 a 5 17 op 11. 50 100.00a 11 71 n 12. 26 100.00a Q00 t

5. 81 100. 00 a 9. 40n 5. 75 100. 00 a 7. 09 o 6 13 100. 00a 0 00 t
2.90 100,00 a 3 13 g 2. 88 100. 00 a 0. 00t 3. 07 100. 00 a 13 04 mn

Chbmpyrifos 95 00 93 53 b 100 00 a ||Phosalone  95. 80 10000 a 61 54 h |[Difuber-  97. 00 100.00a 1L 29r
47.50 98.28a 99 48 a 47. 90 100. 00 a  15. 09 m zuron 48. 50 100. 00a 0 00 t

23.75 98.52a 100 00 a 23. 95 100. 00 a 2 38¢q 24. 25 100.00a Q00 t

11. 88 100. 00 a  70. 68 £ 11. 98 100.00a 0.79 s 12 13 100.00a Q00 t

5.94 100. 00 a 84 06 d 5. 99 100. 00 a 1 82q 6. 06 100. 00a 0 00 t

2.97 100. 00 a 82 61 de 299 100. 00 a 34 72 k 303 100.00a Q00 t

A zadiachtn 10 00 100. 00 a 11 28 n |[Thiodicatb ~ 96. 00 64 57f 56 10 i | ehylanie- 92 00 91. 55 ¢ 100. 00 a
5.00 10000 a 1. 33 r 48. 00 100. 00 a  43. 55 j ||lavemectn 46 00 92 57 be  100. 00 a

2.50 100. 00 a 1. 52 qr 24. 00 100. 00 a 14 56 m 23 00 9327 be 100. 00 a

1. 25 100. 00 a 5. 71 op 12. 00 100.00a 779 o 11. 50 100. 00 a 98 89 a

0. 63 100.00a 2 33 ¢ 6. 00 100. 00 a 0. 80 s 5. 75 100. 00 a 99.37 a

0. 31 100. 00 a 3. 40 q 3. 00 100. 00 a 11 54n 2. 88 100. 00a  99. 62 a

beta— 92.00 97 36 ab 100 00 a || Fenthion 90. 00 9344b 73 10f Hexa 97.70 92 34 bc 82 95 de
Cypem ethrin 46 00 98.00 a 100 00 a 45. 00 98.06a 25 69 1 || fimuron 48. 85 89.41 ¢ 36 84 k
23.00 91.96c¢ 65 79 ¢g 22. 50 100. 00 a 18 40m 24. 43 86 36 d 34 59k

11. 50 90.00 ¢ 7143 f 11 25 100.00a 0. 00t 12. 21 100. 00 a 28 571

5.75 9243 ¢ 4300 j 5 63 100 00 a 0. 00 t 6 11 100. 00 a 24 00 1

2. 88 98 1la 41 35 2. 81 100. 00 a 0. 00t 305 100. 00 a 10 23 n

X no- 95.01 100.00a 088 s HNPC- 95. 00 10000 a 12 64 n || D afen 94. 90 100.00a 9L 21 ¢

chongthion 47.51 100. 00 a 3. 97 q A 9908 47. 50 100. 00 a8 22 no thiuron 47. 45 100. 00 a 8846 ¢

23.75 100. 00a 4 71 p 23. 75 100. 00 a 5 11 op 23. 73 100. 00 a 40 00 j
11. 88 100. 00 a 3. 28 g 11. 88 100. 00 a 3. 73 q 11. 86 100. 00 a 15 06 m
5. 94 100. 00 a2 30 q 5 94 100.00a 7. 03 o 5. 93 100. 00 a 4 80 pq
2. 97 100. 00 a 3. 87 q 297 100.00a 4 59 p 2.97 100. 00a 7 41 o
Spinosad 90. 40 42 86 h 100 00 a (| lanbda- 98. 00 83 09d 100 00 a || Phoxim 89. 00 100. 00 a  100. 00 a
45. 20 60 65 g 100 00 a |Cyhabthrin  49. 00 83 04d 100 00 a 44. 50 100. 00 a  100. 00 a
22. 60 7288 e 100 00 a 24. 50 88 66 cd 100 00 a 22. 25 100. 00 a 100. 00 a
11. 30 91.499c¢ 99 24 a 12. 25 83 38d 9649b 11. 13 100. 00 a 100. 00 a
5. 65 93 33 be 100 00 a 6 13 86 67d 6648 ¢ 5. 56 100. 00 a  90. 06 ¢
2.83 100. 00 a 84 34 d 3. 06 90. 16 cd 60 00 h 2. 78 100 00a 3 19 ¢
M ethoxy- 98.20 100. 00 a 3. 23 ¢ CK 0 100. 00a 0. 00t
fenozide 49. 10 100. 00a 9. 35n 0 100. 00a 0. 00t
24.55 100. 00 a 3. 85¢q 0 100.00a 0. 00t

12. 28 100. 00a 5 17 p
6 14 100. 00 a L 16 r
3.07 100. 00 a  0.85 s

“ M eans w ithin each cohmn follow ed by the s e uppercase ktler are not significantly different atP = Q 05 The sam e as in he folbw ing
ables
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Table 2 Effect of sx grow h nhibitors on neonates ofH. am igera
Insec— Concentration Larval Insee-  Concentration Lanval Insee-  Concentra ton Larval
ticide mg) ottty (e) e meny et ) e men) mo riality(% )
24 h 48h 24 h 48 h 24 h 48 h
D ifluben— 970. 00 4 34 d 4.34j ||D afen— 949. 00 8. 69 ¢ 8 69 i |[Azadira 100 00 4 34 d 4 34 j
zuron 485. 00 4 34 d 4. 34 j || thuuron 474. 50 8 69 ¢ 8 69 i chtin 50. 00 0. 00 e 4 34
242. 50 Q00e 0 00k 237. 25 4 34 d 8 69 i 25. 00 0.00 e 000Kk
121. 25 000 e 0. 00 k 118 63 4 34 d 4. 34 j 12. 50 0.00 e 000Kk
60. 63 Q00e 0 00k 59. 31 0. 00 e 4. 34 j 6. 25 0.00 e 000Kk
Chbrfia 981 00 1304h 82 60 a|[Hexafke 97700  17.38a 73 91 b [Ml ehoxy- 982 00 869 ¢ 69, 56 be
zuron 490. 50 8 69 ¢ 56 52d|| muron 488. 50 869 ¢ 65 22 ¢ ||[fenozide 491 00 434d 52 18e
245. 25 4 34d 56 52d 244. 25 4 34d 60 87 cd 245 50 4 34d 47 82 ef
122. 63 434d 52 18e 122. 13 0.00e 3478¢g 122 75 0.00 e 39 13f
61. 31 Q00e 3913 f 61. 06 0.00e 17 38h 61. 38 0.00 e 3043¢g
22 , LCso LCoo
3 ,
24 h LCs : ) )
< < < >
< < < ; 48 h LCs
< 23
< < < < ,
< )
6
, 4
, 1d
24 h LCs
< < < < , ,
< < ; 48 h LCs 1d
< < ,
< < < < s )
)
, 3d 1d ,
, (230mg/L)
100% , (28 75 mg/L)

64, 61% ;
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Table 3 Toxicities of 13 nsecticides to 2nd instarH. am igera larvae in laboratory

24 h 48 h
Insec tic ide R qgression LCgy(95% C1) LCg(95% CI) R egression LCso( 95 C 1) LCoo( 95% C 1)
equation(y=) /(mg /L) /(m g /L) equation(y =) /(mg/L) /(m g/L)
M ethylan i 4 26 1 4 .11
ethylan e 5253 8+ Q 73 045 613 4 735 6+ 1. 702 04 8
avem ectin (Q 01~ L 60) (16 40~ 54. 23) (Q29~2. 71) (5 53~ 10 82)
lanbda— 1122 93 24 9 8 88 38
) 3538 4+ 1 394x 3 708 3+ 1. 302x
Cyhabthrin (8. 53~ 13 ©) (67 28~ 150 0) (7 05~ 12 55) (62 28~ 150. 2)
Spino sal 3130 4+ Q 98% 769 138 2 862 6+ 1. 564 =2 B3 7
b 5 3 3 + + 1. 3
pio st (54 74~ 135 0) (59. 1~ 8 700) X (16 11~ 33 78) (84 54~ 519, 4)
48 77 19 4 4. 89 161 4
Chlopyrifos 13299+ 2 174x L 170 3+ 2. 178
(30 26~ 109 5) (91 73~ 1 945) (27 04~ 101 1) (79. 74~ 1 733)
, 56 68 1281 45. 25 808 4
beta—Cypem ethrin 3 321 9+ Q 957 3 306 3+ 1. 023x
(41 35~ 90. 40) (508. 2~ 6 800) (34 44~ 65 27) (371 8~ 3 060)
A 271 5. 93 %4
Profenofos L 0% 0+ 2 133x 6780 7 Q 887 1+ 2. 261x 65 9. 30
(33 32~ 109 5) (155. 3~ 1274) (42 28~ 92 78) (158 6~ 574. 6)
. 87 12 728 8 61. 86 366 8
Phoxin 22955+ 1 39« 2 020 9+ L. 663x
(49 09~ 121 5) (527. 0~ 1 268) (31 74~ 89 41) (289 2~ 523. 2)
868. 7 325 708 1 2370
Phosalone — 1 612 4+2. 250x — 1957 1+ 2 44Ix
(587. 4~ 1442) (1790~ 16 903) (489 5~ 1 109) (1412~ 7535)
y 12923
Fenthion 1 754 7+ 1 101x 886. 3 ? 1 7852+ 1. 140x 660 6 879
(687. 5~ 1225) (6901~ 32 880) (526. 4~ 865 4) (5068~ 19 604)
3 084 85769 2884 77915
Carbosu fan 1 887 7+ Q 891x 1 882 5+0. 0VlIx
(1847~ 7974) (23412~ 1 145 800) (1760~ 7 103) (22070~ 938 310)
. 5768 107 320 1997 27 123
HN PC-A 9908 1205 1+ 1 009 1 267 2+ 1. 131x
(3105~ 19198) (28 323~ 1 600 600) (1418~ 3 405) (11673~ 115 490)
6 999 56205 3 666 31 350

Q993 5+ 1 042

X iaochongthion

(3 451~ 85355)

(13259~ 1 121 900)

Q 077 8+ 1. 381x

(2378~ 8 452)

(12065~ 222 120)

o 19 204 4364 184 2283 245 070
Thiodicah 2 682 7+ Q 54Ix 2 874 0+ 0. 633x
(5046~ 168 700) (1287~8011) (36951~ 27 772 000)
226 m g /L 230 m g /L
3 d s ’ ?
982 mg/L 1% , ) ,
115mg/L )
[16]
3

[ 18]

117,
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Table 4 Toxicities of 6 nsecticdes oH. am igera larvae in feHd

Concen tration

1 d after treatment

3 d after treament

Insecticide f(m /L) Larvae decreased Cormected Lavae decreased Cormrected
pecentag e(% ) efficacy(% ) percenbge(% ) efficacy(% )
M ethylan ieav em ectin 230 80. 00 75 89 a 100 00 100. 00 a
115 75. 00 69. 74 ab 90 91 83 92 b
57.5 72 73 66 99 b 87 50 77 89 b
28 75 63. 64 55 99 ¢ 80 00 64. 61 c
b bda—-C yhal th rin 196 80. 00 75 89 a 100 00 100. 00 a
98 75. 00 69. 74 ab 90 00 82 31 b
49 66. 67 59 65 c 87 50 77 88 b
24.5 44, 44 32 74 e 66 67 41.03 e
Profenofo s 230 80. 00 75 89 a 91 67 85 26 b
115 66. 67 59 65 c 80 00 64. 61 c
575 33 33 19. 29 f 71 78 60. 69 c
28 75 25. 00 921 g 65 00 38.07 e
bet—C ypem et rin 230 77. 78 7310 a 88 89 80 34 b
115 33 33 19. 29 f 71 78 60. 69 c
57.5 28. 57 13. 53 f 71 43 49 45 d
28 75 2257 627 g 57 43 24. 68 f
Spinosad 226 66. 67 59 65 ¢ 87 78 78 37 b
113 60. 00 41 58 d 71 43 49 45 d
56. 5 42 86 30 83 e 66 67 41.03 e
28 25 38 46 22 51 ¢ 56 67 23 34 f
M ehoxyfenozide 982 55. 56 46. 21 cd 83 33 70.51 ¢
491 28. 57 13. 53 f 70 74 48 23 d
245. 5 22 22 585g 60 18 29. 55 f
122 75 18 14 090 h 50 00 11 54 g
F 133. 99 192 56
P 0 000 1 0 000 1
) )
[18 19]
)
[21,22]
)
)
) )
, L2l 48 h
16]
) )
) ) )
) )
48 h 24h

(226mg/L)
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