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Abstract The study on combination of insecticides are of great significance to extend the application life of new
pesticides, slow down the resistence of target-organisms, expand control spectrum, reduce the control costs, im-
prove control efficacy and enhance the environmental safety. The toxicities of eight single insecticides and their
different combination to the 3rd instar nymph of Sogatella furcifera were determined with rice stem-dipping meth-
od under the laboratory condition. Sixteen mixtures with cotoxicity factor more than 20 were selected qualitatively
by cotoxicity factor method. Among them five mixtures, including nitenpyram and chlorpyrifos with ratio of 1:
30, imidacloprid and isoprocarb with ratios of 7:40, 7:200, 7:400 and 7:1 000, respectively, showed higher co-
toxicity coefficient of 112.5,242.1,212.4,638. 1 and 417. 7, respectively. Of which the mixture of imidacloprid
and isoprocarb (7:400) showed the most significant synergism.
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8 % MR AR ) B e A5 R LA 1, Forp
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Table 1 Toxicities of eight kinds of insecticides to the 3rd instar nymph of rice white-back planthopper

J L . 95% Bl KRB )

270 e LCs/ S )l 7

Insecticide Regression mg e+ L1 mg e L Correlation Chi-square

of LCG-P line - 95% Fiducial level coefficient )

1g& i 1% thiamethoxam y=5.273 6+1. 152 4x 0.579 0. 359~0. 957 0.992 9 1.073 7
il pymetrozine y=3.770 3+1. 531 2x 6. 355 4. 239~10. 002 0.999 2 0.091 6
TaFE dichlorvos y=23. 235 5+2. 105 4x 6. 888 5.260~9. 812 0.993 0 0.490 0
FEAEWE chlorpyrifos y=4.724 9+1. 454 Tx 1. 546 0. 687~2.292 0. 966 4 1.246 1
SN B isoprocarb y=2.843 2-+1. 998 4x 12. 003 8. 473~16. 280 0.997 8 0.190 9
ft d itk imidacloprid y=5.324 6+1. 139 9x 0.519 0. 318~0. 852 0.996 1 0.418 4
R HIE cycloxaprid y=4.584 7+1. 144 7x 2. 306 1. 358~5. 147 0. 996 5 0.308 5
7 IE B % nitenpyram y=15. 288 7+0. 836 6x 0.452 0.162~0. 918 0.945 4 3.040 9
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Table 2 Cotoxicity factor test of combinations on the 3rd instar nymph of rice white-back planthopper

SR #H LCP &R/ % 43 h 9 h
Combination Mortality derived T BE
g IS.K from LC-P line T3/ % BT P —— WELHE e
A+B Ratio Expect.ed /% (/)(;toxicity /% (/f;toxicity
A B mortality  ( )bserv'ed factor ()bserv.ed factor
mortality mortality
I I L e+ R AT 1:3 50. 96 4. 81 55. 77 26. 67 —52.18 36. 84 —33.94
nitenpyram-+chlorpyrifos 2:15 40.82  16.25 57.07 16.67  —70.80  57.89 1. 45
1:15 28. 47 27. 57 56. 04 66. 67 18.96  75.44 34. 62
1:30 14.79 37. 59 52. 38 70. 00 33.64  89.47 70. 82
1:75 3. 14 46. 11 49. 25 45. 00 —8.63  63.16 28. 24
s W HE Jhe —+ 1 T I 10:3 50. 96 6.13 57. 09 6.67 —88. 32 54. 39 —4.74
nitenpyram-+ thiamethoxam 4:3 40. 82 17. 94 58. 76 6. 67 —88. 65 12. 28 —79.10
2:3 28. 47 29.19 57.66 26. 67 —53.75  43.86 —23.93
1:3 14. 79 38. 55 53. 34 23. 33 —56.26  54.39 1. 96
2:15 3. 14 46. 58 49. 72 23. 33 —53.07  40.35 —18. 84
M M ] - ik 25:7 44, 65 5.23 49. 88 26. 67 —46. 54 43. 86 —12. 07
pymetrozine+dichlorvos 10:7 37.72  16.11 53. 83 26.67  —50.46  29.82 —44. 59
5:7 29. 46 26. 79 56. 25 50. 00 —11.11 68. 42 21. 64
5:14 19.4 36. 09 55. 49 73.33 32.16  78.95 42,27
1:7 7.78 43. 98 51.76 60. 00 15.92  71.93 38.97
PRAR LU+ 57 R 1:4 43. 38 1.27 44. 65 13.33 —70. 14 40. 35 —9.63
cycloxaprid+isoprocarb 1:10 37. 39 8. 34 45.73 30.00  —34.40  47.37 3.58
1:20 27.92 18. 74 46. 66 40. 00 —14.27  47.37 1.52
1:40 20. 83 29. 64 50. 47 63. 33 25.49  71.93 42.52
1:100 9. 65 39. 68 19. 33 73.33 48.66  78.95 60. 04
B4R IE - RO 5:7 43. 38 5.23 48. 61 36. 67 —24. 57 54. 39 11. 88
cycloxaprid-+dichlorvos 2:7 37.39  16.11 53.50 10.00  —81.31 5439 1. 66
1:7 27.92 26. 79 54.71 26. 67 —51. 26 19. 30 —64. 73
1:14 20. 83 36.09 56. 92 20. 00 —64.86  61.40 7.88
1:35 9. 65 43.98 53. 63 40. 00 —25. 41 33.33 —37. 85
PR HL I+ N A 1:1 43. 38 7.78 51. 16 40. 00 —21. 81 85. 96 68. 03
cycloxaprid-+pymetrozine 2:5 37.39 19. 4 56.79 26. 67 —53.04  57.89 1. 95
1:5 27.92 29. 46 57. 38 46. 67 —18.67  96.49 68.16
1:10 20. 83 37.72 58. 55 26. 67 —54. 45 54. 39 —7.11
1:25 9. 65 44. 65 54. 30 6. 67 —87.72  33.33 —38. 61
T3 15 - i 45 3:10 46. 58 7.78 54. 36 3.33 —93, 87 54. 39 0. 05
thiamethoxam+ pymetrozine 3:25 38.55  19.4 57.95 20.00  —65.49  71.93 24.12
3:50 29. 19 29. 46 58. 65 30. 00 —48. 85 50. 88 —13.25
3:100 17.94 37.72 55. 66 23. 33 —58.08  50.88 —8.59
3:250 6.13 44. 65 50. 78 26. 67 —47.49  40.35 —20. 54
b S b - 5 7:40 47.43 1.27 48.70 46. 67 —4.18  82.46 69. 31
imidacloprid+-isoprocarb 7:100 42.92 8. 34 51. 26 63.33 23.55  82.46 60. 86
7:200 37. 34 18. 74 56. 08 40. 00 —28.67  68.42 22.01
7:400 29. 98 29. 64 59. 62 66. 67 11.82  75.44 26. 53
7:1 000  18.97 39. 68 58. 65 76. 67 30.72  82.46 40. 59

1) v 0 e i it obk, o | BE ML B AR L ik L RCRCES L S P BRRY I ) ek BE 4309 0 0. 5,0 5,0, 6,1.5,2.0,6. 0,
7.0,12.0 mg/L,
Concentrations of nitenpyram, imidacloprid, thiamethoxam, chlorpyrifos, cycloxaprid, pymetrozine, dichlorvos and isoprocarb were 0. 5,
0.5, 0.6, 1.5, 2.0, 6.0, 7.0, 12.0 mg/L, respectively.
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Table 3 Toxicities of combinations to the 3rd instar nymph of rice white-back planthopper
R4 R I LCso/ PABRMER/  MREBOD oy
Combination Ratio Regression of LC-P line mg -+ L1 _ s © If : Lorre}aﬁmn Chi-square
95% Fiducial level coefficient
S S e+ FE AT I 1:15 y=4. 342 8+2. 376 Tx 1. 890 1. 447~2. 641 0. 998 2 0.176 9
nitenpyram-+chlorpyrifos 4,34 y=4.910 8+0. 848 2z 1. 274 0.636~3.211  0.9388 5.873 9
1:75 y=3.795 7-+2.495 6 3.038 2.336~3.957  0.991 2 1.028 2
b A - R 5:7 y=2.913 9-+1. 961 7x 11.572 8.595~18.068  0.998 5 0.102 1
Pt | didhllones gy y=2. 469 842, 671 7x 8. 852 6.997~11.169  0.971 4 2,698 8
87 y=3.141 2+1. 769 3z 11. 236 7.983~17.977  0.964 4 3.297 2
P& HBE + SN R 1:40 y=2. 445 5+1. 997 9z 18. 993 13.705~34. 635  0.9984 0.098 5
cycloxaprid-+isoprocarb 1:100 y=1.520 3+2. 547 7x 23.219 18.135~30. 757  0.950 9 5. 208 3
B S L E - W A TR 1:1 y=4.550 7-+0. 735 2 4. 084 2.058~10.728  0.992 6 0.488 3
cycloxaprid+pymetrozine ;5 y=4.089 840, 718 7z 18. 465 7.555~89,048 0,997 5 0.138 5
M R 5 P 7:40 y=4.938 8-+0. 983 3x 1. 154 0. 641~2. 865 0.989 8 0.677 3
imidacloprid+isoprocarb 7:100 y=4.367 8-+0. 908 4x 4. 966 2.542~12.368  0.944 1 5.539 4
7:200 y=4.428 4-+1.121 6 3.233 1. 864~6. 311 0.991 6 0.812 1
7:400 y=4.870 2-+0. 965 6 1. 363 0. 707~2. 901 0.994 0 0.795 5
7:1 000 y=4.678 0-0. 812 4x 2.491 1.140~5.602  0.982 2 2. 040 2
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Table 4 Cotoxicity coefficient test of different ratio of several insecticides on the 3rd instar nymph of rice white-back planthopper

Shed G fic L TR S35 PR %k ERIBERToe DAL e 5 /AL

Combination Ratio Actual toxicity index Theoretical toxicity index Cotoxicity coefficient

o E 1L i - 7 SR 1:15 81.770 1 115.132 5 71.0

R 1:30 121. 336 1 107. 810 3 112.5

1:75 50. 880 5 103.185 8 49,3

M H bk —+ 53 P Jgk 7:40 1 040.013 9 429.547 8 242.1

Looudhiel epadselo ey 7:100 241. 699 6 244. 754 7 98. 8

7:200 371. 270 4 174. 824 9 212. 4

7:400 880. 874 8 138. 055 9 638. 1

7:1 000 481.904 7 115.381 1 417.7

R i)+ 6 P 5:7 59.523 5 103. 494 6 57.5

PO T il 5:14 77.813 8 102. 207 1 76. 1

1:7 61. 305 1 101. 048 4 60. 7

R HUE + 5 P R 1:40 63.196 6 110. 256 4 57.3

cycloxaprid Sisoprocath 1:100 51.694 7 104,163 5 49. 6

B4R HUE - bk oF A 1:1 155. 612 1 187. 821 0 82.9

eytloe ok o 1:5 34.418 5 129,273 7 26. 6
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