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Co-toxicity of mixture of Metarhizium anisopliae destruxin A and
5 kinds of insecticides on Aphis citricola

GUO Zhuogiong, GONG Qitian, ZHANG Jianzhen, MA Enbo, HAN Pengfei

(Research Institute of Applied Biology, Shanxi University, Taiyuan 030006, China)

Abstract In order to reasonably choose insecticides against Aphis citricola , toxicity of Metarhizium anisopliae de-
struxin A, abamectin 1.8% EC, beta-cypermethrin 4.5% EC, imidacloprid 10% WP, acetamiprid 40% WG and
10% nitenpyram AS was determined by insect dipping method. The results showed that the median lethal concen-
trations (LCs,) were 0.016, 0.221, 0.221, 2.242, and 9.793 mg/L and 8. 247 mg/L, respectively. M. anisopliae
destruxin A had the highest insecticidal activity, followed by abamectin 1.8% EC and beta-cypermethrin 4. 5%
EC. Furthermore, the optimal proportion of destruxin A and insecticides was determined. Destruxin A and abam-
ectin 1.8% EC at the proportion from 4:6 to 9:1 had a significant synergistic effect. When the proportion was 9
:1, the co-toxicity was the highest with the co-toxicity coefficient of 176.36. The mixture of the two biological in-
secticides has good application prospect for controlling A. citricola in the field.
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Table 1 Types and concentrations of insecticides against Aphis citricola

Bl W /mg « 17! Bl WJE/mg - L1 255 WJE/mg - L1
Insecticide Concentration Insecticide Concentration Insecticide Concentration
WIRE A 0. 06 1. 8B4t % EC 0. 280 0 4. 5% AR S TR EC 0. 600 0
destruxin 0. 05 abamectin 1. 8% EC 0.140 0 beta-cypermethrin 4, 5% EC 0. 300 0
0. 04 0.070 0 0.150 0
0.03 0.035 0 0.075 0
0.02 0.017 5 0.037 5
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251 Welt /mg + L1 25 Wl /mg - L1 25 Hepe /mg - L1

Insecticide Concentration Insecticide Concentration Insecticide Concentration
10 %o ik ik WP 4.00 40 %1k WG 88.0 10 Yo7 WE HUiie AS 22. 000
imidacloprid 10% WP 2. 00 acetamiprid 40% WG 44,0 nitenpyram 10% AS 11. 000
1. 00 22.0 5. 500
0. 50 11.0 2. 750
0. 25 5.9 1. 375
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Table 2 Toxicity of different insecticides to Aphis citricola
2 A R pg POETRIEmE LT SR
Insecticide Al 2 P (95% EAFX[H]D Number of

Slope®=SE X LCs0(95% confidence interval) tested insects
IR ZE A destruxin A 2.079%£0. 288 4,974 0. 290 0.016(0. 014 6~0. 022 7) 30
1. 8% fi 44 2 EC abamectin 1. 8% EC 1. 30040. 244 6. 637 0. 084 0.221(0. 179 0~0. 295 0) 30
4. 5% E S S 3 E EC beta-cypermethrin 4. 5% EC 1. 62240. 242 0.536 0.911 0.221(0. 018 0~0. 271 0) 30
10 % H ik WP imidacloprid 10% WP 1. 86340. 384 3. 547 0. 315 2.242(1. 806 0~3. 075 0) 30
40 % 0E H Bk WG acetamiprid 40% WG 1. 16140. 289 1. 015 0.798 9.793(8. 146 0~21.625 0) 30
10 %40 di e AS nitenpyram 10% AS 1.93140. 246 4. 348 0. 226 8. 247(6. 378 0~10. 300 0) 30
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Table 3  Virulence ratio of destruxin A mixed with five insecticides on A phis citricola

SE4A (AB) Mﬁ}ltt(/\ﬂ?) ?E%E%éﬂ;?l%f}?/ HHASET-R/ % SEPRIETZFR/ Y ﬁﬁtt?

Composite formulation (A:B) Volume ratio ' mg e+ L! - ExpecFed Actuél Tox1§1ty
(A:B) Mixed concentration mortality mortality ratio
MR A P42 1:5 0. 003-+0. 184 46. 8 47.7 1.02
destruxin A:abamectin 1:2 0. 005+0. 147 48.4 52.9 1.09
161 0. 0084-0. 110 50. 0 62.5 1.25
251l 0.011-0. 737 50. 5 72.6 1. 44
5:1 0. 0134-0. 037 51.1 79.1 1.55
WIRE A B S 1:5 0. 0030. 184 42.6 42.1 0. 99
destruxin A*beta-cypermethrin 1:2 0. 005-+0. 147 43.5 54. 1 1. 24
1:1 0. 0084-0. 110 45. 4 60. 8 1. 34
2511 0.011-0. 737 47.3 71. 4 1.51
5:1 0. 0134-0. 037 48.2 82. 4 1. 71
AR A I Bk 1:5 0.003+1. 868 46. 4 45.0 0. 97
destruxin A:imidacloprid 82 0. 005-+1. 495 47.6 51.7 1. 09
il 0.008+1. 121 49.8 58.2 1.17
2:1 0. 011+4-0. 747 50. 1 65.7 1.31
5:1 0. 013+40. 374 50. 3 70. 1 1. 39
IR ZE As I bk 1:5 0. 003+-8. 160 49,1 46. 5 0.95
destruxin A:acetamiprid 1:2 0. 005+6. 529 49.3 54.1 1.09
il 0. 00844. 897 50. 5 63. 6 1. 26
il 0.011+3. 264 50. 4 72.1 1.43
5:1 0.013+1. 632 51.9 76.6 1. 48
MR ZE A I e 1:5 0. 003+6. 873 45.5 44. 8 0.98
destruxin A?nitenpyram 1:2 0. 005+5. 498 44,0 50. 7 1.15
N1l 0. 008+4. 124 45. 4 58. 8 1. 30
251l 0.011-+2. 749 46. 9 60. 0 1.28
5:1 0.013+1. 375 49.3 69. 5 1.41

R4 BHEASHERINERTYHRKREE (48 h)

Table 4 Co-toxicity of destruxin A and abamectin on Aphis citricola (48 h)

WA APTRRE | LCo/mg- L (SABRKED | RELRER | A P R RH
destruxin A:abamectin LCs0(95% confidence interval) Slope=+SE XZ P Co-toxicity coefficient

10:0 0. 016(0. 015~0. 023) 2.079%0. 288 4,974 0. 290
9:1 0. 010€0. 009~0. 011) 1. 68840. 338 0. 370 0. 946 176. 36
8:2 0. 015¢0. 012~0. 018) 1. 669740. 345 0. 188 0. 980 130. 96
7:3 0. 018¢0. 015~0. 021) 1. 47240. 344 1. 760 0. 624 123. 16
6:4 0. 019(0. 015~0. 022) 1. 490+0. 227 1. 478 0. 687 133. 89
5:5 0. 024(0. 021~0. 028) 1. 35740. 320 0. 803 0. 849 124. 33
4:6 0. 022(0. 019~0. 026) 1. 38940. 229 1. 563 0. 992 164. 01
3:7 0. 050€0. 034~0. 076) 1. 61940. 276 0. 508 0.917 91. 25
2:8 0. 074.(0. 058~0. 090) 1. 50440. 275 0. 608 0. 895 83. 83
1:9 0. 126(0. 108~0. 145) 1. 31740. 219 1. 505 0. 681 76. 89

0:10 0.221€0.179~0. 295) 1. 300£0. 244 6. 637 0. 084 —
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