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Screening of synergistic mixture of lambda-cyhalothrin and nitenpyram
and its field control efficacy on wheat aphid
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(College of Plant Protection , China Agricultural University, Beijing 100193, China)

Abstract In order to delay insecticides resistance and reduce the usage of insecticides during wheat aphid control,
this study screened out the synergistic mixing ratio of lambda-cyhalothrin and nitenpyram against wheat aphid,
and further examined the field control efficacies of the mixture against wheat aphid. The results of leaf dipping
method showed that the LCs, value of lambda-cyhalothrin to wheat aphid was 25.01 mg/L. and the that of
nitenpyram was 28. 21 mg/L. Synergistic mixing ratio tests showed that the mixtures of lambda-cyhalothrin and
nitenpyram with ratio of 1. 3:1, 1:1.1, 1:1.7 and 1:10. 2 exhibited the synergistic effects on wheat aphid with
toxicity ratio of 1.28, 1.49, 1.64 and 1.50, respectively. Further study showed that the active ingredients
combination of lambda-cyhalothrin and nitenpyram at ratio of 1:4.5, 1:7.5 and 1:10. 2 exhibited significant
synergistic effects with high co-toxicity coefficient. When the active ingredient ratio of lambda-cyhalothrin and
nitenpyram at 1:7. 5, the LCs value of the combination was 5. 22 mg/L, and the co-toxicity coefficient reached
532.61. Field test was carried out with the combination of lambda-cyhalothrin 10% EW and nitenpyram 20% SL
at an active ingredient ratio of 1:7. 5. There was no significant difference in the control efficacies of the mixture
against wheat aphids with the lambda-cyhalothrin. One day after treatment, the control efficacy of the mixture
was higher than that of the nitenpyram, while three days and seven days after treatments, there was no difference
in the control efficacies of the mixture and nitenpyram. After treatment, the control efficacies of the mixture
increased within seven days, while it reached 92. 98% at the 7th day. which ensures the control efficacies to wheat

aphid with achieving the purpose of reduction the usage of lambda-cyhalothrin.
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Table 1 Field efficacy trials of lambda-cyhalothrin and nitenpyram against wheat aphids

Ab 25| ARG T/ (g/hm?)
Treatment Insecticide Dosage of active ingredient

. 1026 AR SR AR EW 150 mL/hm? GEFER] &) 15
lambda-cyhalothrin 10% EW 150 mL/hm? (recommended dose)

2 20 Yo ke e SL 375 mL/hm? GEFEFIH)  nitenpyram 20% SL 375 mL/hm? (recommended dose) 75

3 10% B A IS 26 EW 60 mL/hm? 420 %o #E H % SL 225 mL/hm? (1:7. 5) (6+45)
lambda-cyhalothrin 10% EW 60 mL/hm?-+nitenpyram 20% SL 225 mL/hm?(1:7. 5) v

4 ZEXAEK) CK 0

D) 1:7.5 o 8 R R A B 5 4 W HE B A 8080 L

1:7.5 is the active ingredient ratio of lambda-cyhalothrin to nitenpyram.
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Table 2 Toxicities of lambda-cyhalothrin and nitenpyram to Schizaphis graminum

Bl B hR R 95 % B {5 X8/ (mg/L) RE B P1{H

Insecticide Slope+SE (mg/L) 95%CI 1 df P value
E AT E SEE  lambda-cyhalothrin 1.08+0. 21 11. 62~38. 19 5. 50 13. 00 0. 96
g nitenpyram 1.08+0. 13 18.78~38. 72 5.10 13. 00 0. 97
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Table 3 Lethality and toxicity ratio to Schizaphis graminum of the mixtures of lambda-cyhalothrin and nitenpyram at different ratio

P P F8 A P T

P P T Y

AL (A+B)/(ug/mL) FIREEL (AT D) SPAPES ok SSSIS
Mixture with different ratio The usages of two The usage ratio of two active Expect.ed Acmél TOXI,CIty
active ingredients (A-+B) ingredients (A:B) mortality mortality ratio
10/10X LCs0 (A):0/10 X LCs0 (B) 25. 00+0. 00 - — 68. 85 —
9/10X LCs0 (A):1/10 X LCs0 (B) 22.51+2. 82 8.0:1 67.38 67.21 1. 00
8/10X LCs0 (A):2/10 X LCs0 (B) 20. 00+5. 64 3.5:1 65. 90 75.41 1. 14
7/10X LCs0 (A):3/10 X LCs0 (B) 17.51-+8. 46 2.1:1 64. 43 77.05 1. 20
6/10 X LCs0(A):4/10X LCs0 (B) 15. 00+11. 28 1.3:1 62. 95 80. 33 1.28
5/10X LCs0(A):5/10X LCs0 (B) 12.50+14. 11 1:1.1 61. 48 91. 80 1. 49
4/10X LCs0 (A):6/10 X LCs (B) 10. 00+16. 93 1:1.7 60. 00 98. 36 1. 64
3/10X LCs0 (A):7/10 X LCs0 (B) 7.50+19. 75 1:2.6 58.52 68. 85 1. 18
2/10X LCs0 (A):8/10 X LCs0 (B) 5. 00+22. 57 1:4.5 57.05 70. 49 1. 24
1/10 X LCs0 (A):9/10X LCs (B) 2. 50+25. 39 1:10. 2 55.57 83.61 1. 50
0/10X LCs0(A):10/10X LCs (B) 0. 00+28. 21 — — 54. 10 —

D) P A g RCA R UAEE B IR0 R s 5 L S BRAE T AR S BUSE TR A LU

In the table, A is lambda-cyhalothrin, and B is nitenpyram; toxicity ratio is the ratio of actual mortality to expected mortality.
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Table 4 Synergetic effects on the toxicity to Schizaphis graminum of the three mixtures of lambda-cyhalothrin and nitenpyram

TR LB (A B) R BRiELR LCso/ 9520 BAR X [A]/ (mg/L) RHE El HEE R RE
The ratio of A to B SlopedSE (mg/L) 95% CI 1 df Co-toxicity
1:4.5 1.16+0. 22 10. 54 7.20~20. 36 9.02 13. 00 262. 87
1:7.5 1. 6140. 19 & 22 3.92~6. 61 14. 46 13. 00 532. 61
1:10. 2 1. 5240. 24 & &7 4. 78~9. 97 14. 92 13. 00 424. 60
D) R A SRR ESBR - B I e dUE .
In the table, A is lambda-cyhalothrin,and B is nitenpyram.
x5 AEHFIRETZHFHIFH"
Table 5 Field control efficacies of wheat aphids by different treatments
2 g/ 2 1d e 3 d %5 7d
o (3L /100 #E) 1 d after treatment 3 d after treatment 7 d after treatment
T
Number of =250 /0 ) N
Dreatment o R % Bii%/ % WEEE) % Bi%/ 7 R % Bi%/ %
aphids before Mortalit Control Mortalit Control Mortalit Control
treatment ey efficacy LY efficacy SN efficacy
1096 ARG B EW (82.25+ (86. 08+ (98. 63+
78.7 .37 1. .
lambda-cyhalothrin 10% EW (kS 8.3 10. 86)a 91. 30 9.19)a 9940 1.5Da
. (47. 014 (67. 54+ (82. 17+
Yo M e H Jige S % S 549. 56. 33 0 0
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10 %0 im0 IR 53T EW 20 YokshE dufi SL(1:7. 5
PRSI IR EW 200k Uk SLAL:7. 5) ) (65. 38+ (83. 424 L (92.98%
lambda-cyhalothrin 10% EW - nitenpyram 20% 456. 50 71. 46 89. 75 96. 93
6.29)a 6.83)a 3.27)ab
SL(1:7.5)
XTI CK 627. 00 17. 58 — 38.19 - 46. 30 -

D RV E A RNG FRFR R ZR R (P<0.05),

Different lowercase letters in the same column show significant differences (P<0. 05).
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