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Joint toxicity of flupyradifurone with eight insecticides against
Trialeurodes vaporariorum (Westwood)
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(Heilongjiang Bayi Agricultural University , Heilongjiang Provincial Key Laboratory of Crop-Pest Interaction Biology and
Ecological Control, National Coarse Cereals Engineering Research Center . Daqing 163319, China)

Abstract In order to screen out the combinations of insecticides with synergism to Trialeurodes vaporariorum , the
toxicity of nine single insecticides was determined to T. vaporariorum collected in the field, and the combined
toxicity of flupyradifurone and eight insecticides was evaluated by co-toxicity factor and co-toxicity coefficient,
meanwhile, field efficacies of selected agents were also investigated. The results showed that rotenone had the
highest LC;, values, while spirotetramat was the lowest in the bioassay test of single insecticide, with the LCs,
values of 0. 43 pg/mL and 78. 59 rg/mL, respectively 48 h after treatment. The order of toxicity was rotenone™>
sulfoxaflor™ pyrethrins™> sophoraflavescens « azadirachtin™d-limonene™> flupyradifurone™> acetamiprid™> beta-
cypermethrin™ spirotetramat. The combination with cotoxicity coefficient greater than 120 is flupyradifurone and
d-limonene 5: 1, flupyradifurone and sophoraflavescens « azadirachtin 1:2 and 1:5, the cotoxicity coefficients
were 5. 76, 4.51 pg/mL and 4. 34 pg/mL respectively, LCs, were 5.76, 4.51 pg/mL and 4. 34 pg/mL. The
synergistic effect of the 5:1 combination of flupyradifurone and d-limonene was obviously the best ratio. The field
efficacy test showed that after ten days, the control effect of flupyradifurone 17% SL combined with
sophoraflavescens « azadirachtin 1% EC and d-limonene 5% SL on T. vaporariorum reached 83.5% —83. 9%,
which was higher than that of the three insecticides alone.
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Table 1 Toxicity of different pesticides on Trialeurodes vaporariorum (48 h)

i BRSRER o 9SG e e
Pesticides Slope4-SE ? 95% confidence interval (df=3)
ERL S E s S beta-cypermethrin 1.57+0. 11 40. 65 24, 74~66. 78 0.18
W2 d1 Z,Jif  spirotetramat 1.1240. 05 78.59 62. 71~98. 48 0. 25
BEH K acetamiprid 0. 50=£0. 22 29. 97 19. 97~44. 99 0. 04
FE G sulfoxaflor 0.7840. 14 1. 92 1. 02~3. 60 0.18
A RIEER  flupyradifurone 0.51+£0. 07 15. 54 11. 33~21. 31 0. 04
rHisgE  pyrethrins 1. 4440. 08 2.38 1.50~3.78 1. 04
PR rotenone 1.45+0. 19 0. 43 0. 18~1. 00 0.19
d-FPEHs  d-limonene 2.12%0. 05 14. 80 12. 04~18. 19 0.22
W2« EIfliZE  sophoraflavescens ¢ azadirachtin 0.5740.12 9.83 5.72~16. 89 0. 16
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Table 2 Co-toxicity factor of flupyradifurone and other agents against Trialeurodes vaporariorum (48 h)

SEAA [l ttféﬂ “H IicfP 2£FEE$/‘% IE%:&‘Et%/ %  EBRIET-F/ % #ﬁl&?
Composite formulation Preparat}on Mortality from the LC-P Predlct‘ed Actue}l Co-toxicity
proportion A B mortality mortality factor
SR A g P —+ W i Jpk 1:5 30. 50 45. 10 75. 60 65. 38 —13.52
flupyradifurone+-acetamiprid 1:2 34. 20 40. 30 74.50 71.88 —3.52
1:1 38. 00 35. 60 73. 60 71.43 —2.95
261 41. 90 31. 20 73.10 73.33 0. 31
5:1 45. 90 27. 00 72. 90 62. 50 —14.27
TRk IR ) - [k e 5 2% 1:5 30. 50 46. 40 76. 90 46.15 —39. 99
flupyradifurone+-pyrethrins 1:2 34. 20 42. 80 77. 00 86. 67 12.56
1:1 38. 00 39. 30 77. 30 83. 65 8.21
2:1 41. 90 35. 80 77. 70 68. 00 —12.48
5:1 45. 90 32.50 78. 40 76. 47 —2.46
SR AH T MR - 2 ke 2, 1:5 30. 50 36. 20 66. 70 65. 22 —2.22
flupyradifurone-tspirotetramat 1:2 34. 20 24. 00 58. 20 62. 50 7.39
1:1 38. 00 14. 40 52. 40 61.54 17. 44
2:1 41. 90 7. 80 49.70 43.48 —12.52
5:1 45. 90 3. 80 49.70 55. 88 12. 43
RNk R ) —+ - A A 1:5 30. 50 33. 90 64. 40 73.62 14.32
flupyradifurone+-d-limonene 62 34. 20 20. 40 54. 60 62. 65 14. 74
1:1 38. 00 10. 70 48.70 61. 90 27.10
2:1 41. 90 4. 90 46. 80 55. 65 18.91
5:1 45. 90 1. 90 47. 80 59. 35 24.16
A PHE PR P )+ SRR H R s 1:5 30. 50 45. 90 76. 40 76. 92 0. 68
flupyradifurone+-sulfoxaflor 1:2 34. 20 44. 40 78. 60 70. 59 —10.19
1:1 38. 00 43.00 81. 00 72. 41 —10. 60
2411 41. 90 41. 60 83.50 71.88 —13.92
5:] 45. 90 40. 10 86. 00 89. 66 4. 26
TR, 1 M T - 7 Ak SR AR B T 1:5 30. 50 33.70 64. 20 75. 33 17. 34
flupyradifurone -+ beta-cyper- 1:2 34. 20 20. 00 54. 20 63.75 17. 62
methrin 1:1 38. 00 10. 40 48. 40 56. 50 16. 74
2:1 41. 90 4. 60 46. 50 54. 27 16. 71
5:1 45. 90 1. 80 47.70 59. 43 24.59
TR IR R + 22 - bR E 1:5 30. 50 46. 30 76. 80 99. 82 29. 97
flupyradifurone +- sophoraflaves- 1:2 34. 20 42. 60 76. 80 98. 37 28.09
cens « azadirachtin 1:1 38. 00 38. 90 76. 90 96. 90 26. 01
281 41. 90 35. 40 77. 30 77. 65 0. 45
5:1 45. 90 32. 00 77. 90 72.50 —6.93
SRR ML K e )+ £ e ) 1:5 30. 50 53. 60 84.10 85. 00 1. 07
flupyradifurone+-rotenone 1:2 34. 20 57. 10 91. 30 74.07 —18. 87
1:1 38. 00 60. 40 98. 40 83. 02 —15.63
2:1 41. 90 64. 00 105. 90 90. 77 —14.29
5:1 45. 90 67. 30 113. 20 88. 33 —21.97
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Table 3 Co-toxicity coefficient of flupyradifurone and other agents against Trialeurodes vaporariorum (48 h)

SRS P il Le 471

R AR IEDR

LCs0 (95 % BA5 X [a]) / IR

2

7

Preparati e mL ™! Co-toxicit
Composite formulation rep1r1F10n Slope#-SE (df=3) HgA ml . © O.X{Cl Y
proportion (95% confidence interval) coefficient
FEUNH: R MR ) - A7 A 0 1:1 0.85%40. 14 0. 08 13. 23(6. 99~25. 01) 114. 57
flupyradifuroned-limonene 5:1 1. 58=0. 08 0.06 5. 76(4. 03~8. 23) 268. 31
RN ke MR )+ i R SRS T
e . o 5:1 0.7640. 17 0.01 25.39(11. 78~54., 71) 68. 25
flupyradifurone+beta-cypermethrin
TR R IR T S - EIRER 1:1 0. 98=+0. 22 0.01 10. 90(4. 10~28. 97) 110. 42
flupyradifurone-+sophoraflavescens ¢ azadirachtin 1:2 1. 434+0. 09 0.10 4.51(3.03~6. 71) 247. 80
1:5 1. 63=+0. 08 0. 05 4, 34(3. 04~6. 20) 241. 46
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FNEIE IR 772 « EIBR dAia 0 SR A
X Ry EUR A RIS 45 R SR 4 R 2
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], 255 3 d, 172 Ntk vk i R AT 325 98 70 B s
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VGRS AL BB R 15 90. 3 %6, 1 i 3 1 Tt
AhER, 255 10 d, 17 Y0 Uk Mg e T VA R S 1060
% o EUREFLIME L. 5% d-Fr B AT R A L i
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Table 4 Field control effect of three insecticides and their combination on adults of Trialeurodes vaporariorum

Zifg 1d Zy)5 3 d Zy)5 10 d
1 d after spraying 3 d after spraying 10 d after spraying
ARSI, iR A a
7. AT A SZ AT
Zilgk mlo oty s PR gy Uy PR gy
Reagent treatment Active com- Average base Ak /% H5/ %)% Hs/ W%
o @ Number  ~ Number — * Number
ponent content number in field 3 Control ) Control . Control
of live of live of live
. effect . effect . effect
msects msects msects
17 %4 SR AT SL _ ]
flupyradifurone 17% SL 76.5 112.5 56. 9 53. 4a 13.7 90. 0a 29.3 80. 8a
19645 + BV EC - - -
sophoraflavescens  azadirachtin 1% EC 9.0 137.5 97.8 31. 5¢ 49. 8 70. 4c 43.5 76. 7a
50 d-Fr N SL
75. 7. 51. . 20. 77. 18.2  82.1
d-limonene 5% SL 5.0 5.0 51. 8 36. 4bc 0.8 4h 8 82. la
17 Y% FRAt Wi SL+-1%752 « IR EC
flupyradifurone 17 % SL -+ sophoraflavescens 25.5+6.0 142.5 92. 6 40. 2bc 19.2 68. 2¢c 31.2 83. 9a
« azadirachtinl % EC
17 %6 JRUnfk kPR R SL+-5 %6 d-#7 A6 4 SL
flupyradifurone 17% SL -+ d-limonene 68. 0+20. 0 142.5 81.5 47. 3ab 17.0 90. 3a 31.8 83. 5a
5% SL
K% CK — 140. 0 152.0 — 171. 3 — 189. 9 —

1) FPARFIFAEFE K2 Duncan [ HTE N E BRI 0. 05 K LR T E,

Different letters indicate significant differences at 0. 05 level by Duncan’s new multiple range test.

3 gipSitie

ARKIR B A RE I E 1 9 Ao of% SRR X
il 2 BBV RE 7,48 h B 7 RN A R R > JRE
B> BRI R >0 S « BB > d-Fr5a > 38
HEL PR P ) = 2 TR JP = i 200 S8 4 T = IR IR 2 TS

LCso7E 0. 43~78.59 pg/mL Ju [ . F 0t ik i R
55 8 P AR A2 Pl i = PR mVA RS R R
TR S dAT B 5 1. 58 % « IR L
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S T P Ao 302 27 ) B A B AR s A el R
H ISR 2 AR B R A A T E
HUWAT o SR B A E VY . BRI R R
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