ZHRM RIS, J. Anhui Agric.Sci. 2023,51(24) :122-126

CRTHRER

CQMad21 5 4 #Ef L R 5 RE X B8 5 5 1 H9iE

MAEH

%%xﬁziﬁ& Ul

;‘L

Fx , i}Dﬂl . ﬂ‘ﬁ? iﬁ?/ﬁi ﬂﬂfF' y «’flgif'ﬁk *%ﬁ )1\ ,

. 2
RER, TR et to BB i ir, LR R 2501005211 ol TR Bl BHEE B 1LV 2511005340
G R ARG 264005 4. 111 AR FE TR 4 LA 71, 1L ARV 250212)

BE RRTFHBENE T 26 T283H COMad2l 5Hmai R 7E vk & e vk Rk w2 R bR A 2Ok (1:9.3:7.5: 5,

7:39:1)RBATGLH LW EANEH, LREAWN,4FAIBEMRER E A 24 2 48 h F ) AR K >R Km>wg KIK>wb ko, 38 5 T4
Lok & e
LB

418 CQMad21, %h§5ﬁk¢ﬁ%i%\mu1937557391%m@£mﬁﬂﬁL%%im%m4ww
Fovg EBEVA 91 1.7: 309 LB EL N LA RAFO9IEHAE R, G2 53EmE R G REAY TR B LU TAEN, A
B I 24 R A R A a&&#& AR,

K4 WAL 46 F21EH COMad2l; FR AL R,
FESES S763.37 Scm#m,ﬂ A
TERS  0517-6611(2023)24-0122-05
doi :10.3969/].issn.0517-6611.2023.24.026

AR s Rtk

FHRYEE (A TEMRS ) FRINAS (OSID) ; &

Synergistic Effect of Metarhizium anisopliae CQMa421 Mixed with Four Neonicotinoid Pesticides on Virulence of Frankliniella occi-
dentalis

SUN Xiu-wen'? ,WANG Gui-ping' ,LIU Xiao'” et al ( I.Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan,
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Abstract

cotinoid pesticides ( thiamethoxam , thiamethoxidin,imidacloprid,,and amidine) in different active component ratios (1:9,3:7,5:5,7:3,9:

In this study, leaf tube film method was used to determine the indoor virulence of Metartaria anisopliae CQMa421 mixed with neoni-

1).The results showed that the virulence of four neonicotinoid pesticides at 24 h and 48 h was in the order of thiamethoxam > thiamethoxam >
acetamidine > imidacloprid, which was higher than that of Metarium anisopliae CQMa421 ,but the mixture of Metarium anisopliae with thiame-
thoxam and imidacloprid (1:9,3:7,5:5,7:3,9: 1) had significant synergistic effect. Metarhizium anisopliae mixed with clothianidin and ac-
etamidine (9:1,7:3) also had a good synergistic effect.It can be seen that the mixture of Metartaria anisopliae and neonicotinoid pesticides
can alleviate the pesticide resistance ,which provides a reliable scientific basis and a new way for the resistance management of neonicotinoid
pesticides in Frankliniella occidentalis.
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Table 1 Indoor toxicity of neonicotinic insecticides to sensitive populations of Frankliniella occidentalis (24 h)
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No. Insecticides test insects // fRIXIA]) /mg/L equation

1 I 1 1R 975 31.187(26.610~36.514) Y=-2.148+1.438X 0.975

2 M H 916 47.506(28.346~76.314) Y=-2.015+1.202X 0.932

3 19 1 i 1 101 52.480(41.962~65.459) Y=-1.533+0.891X 0.994

4 I H bk 933 103.028(84.151~126.235) Y=-2.295+1.140X 0.991

5 S 833 291.497(248.574 ~342.456) Y=-3.730+1.513X 0.979
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Table 2 Indoor toxicity of neonicotinic insecticides to sensitive populations of Frankliniella occidentalis (48 h)
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No. Insecticides test insects // 3k fX[E]) //mg/L equation

1 IBE WL 959 24.004(20.825~27.602) Y=-2.386+1.729X 0.981

2 L A b 916 68.445(55.289~83.312) Y=-2.109+1.149X 0.974

3 6 i 1101 18.801( 14.327~23.985) Y=-1.088+0.854X 0.946

4 I o1 Jpk 933 82.530(67.232~100.709) Y=-2.210+1.153X 0.974

5 eS| 833 180.475( 153.578 ~210.897) Y=-3.520+1.560X 0.981
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Table 3 Indoor toxicity of Metarhizium anisopliae mixed with imidacloprid to Frankliniella occidentalis (24 h)
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N . . Toxicity regression ATI TTI CTC
Active mgrcdlent ratio h mg/ L

equation

1:9 Y=-1.811+0.935X 86.491 337.026 214.756 156.935
3:7 Y=-2.555+1.276X 100.697 289.479 189.254 152.958
5:5 Y=-1.616+0.854X 78.076 373.350 163.753 227.996
7:3 Y=-1.502+0.788X 80.391 362.599 138.252 262.274
9:1 Y=-2.462+1.149X 138.913 209.841 112.751 186.111

T - ATL AR SR P58, TTL AR B 25 118 4, CTC 33 R AL

Note: ATI is the measured toxicity index of the mixture,TTI is the theoretical toxicity index of the mixture,and CTC is the cotoxicity coefficient.

24 h 5 T aRfE i CQMad2 1+ MW AT 24 il oy

(1:93:7.5:5.7:3.9:1)5 Fig [t LC, 43 51l & 39.352,
34.522 35.067 .51.204 71.656 mg/L, H:35 R 0551 4248.601
332.469 ,395.874 342.967 333.454 5 Fidl & 4L R B KT

120,5 FHE L2 A AR B IG VE AL 8] D A R E . Hog
WO AT R 50 5HF, LCy, {E J2& 35.067 mg/L, 335 R H
395.874  BARE R Bl (£ 4)

®4 SATHER CQMad2l SEEHRREMNBELEIDHNENF (24 h)

Table 4 Indoor toxicity of Metarhizium anisopliae CQMa421 mixed with thiamethoxam to Frankliniella occidentalis (24 h)
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ﬁxj{ﬁi)‘} t . . Toxicity regression LG ATI TTI CTC
Active ingredient ratio Co mg/L
equation

1:9 Y=-2.328+1.460X 39.352 740.743 297.965 248.601
3:7 Y=-2.321+1.509X 34.522 844.380 253.972 332.469
5:5 Y=-2.447+1.584X 35.067 831.257 209.980 395.874
7:3 Y=-2.976+1.741X 51.204 569.286 165.988 342.967
9:1 Y=-3.020+1.628X 71.656 406.801 121.996 333.454

TE AT g iRSR 2 B 85, TTI iR Blg s 984, CTC 93t R 4L

Note : ATI is the measured toxicity index of the mixture,TTI is the theoretical toxicity index of the mixture,and CTC is the cotoxicity coefficient.
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Table 5 Indoor toxicity of Metarhizium anisopliae CQMa421 mixed with acetamiprid to Frankliniella occidentalis (24 h)
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Active ingredient ratio . mg/L
equation

1:9 Y=-2.535+1.087X 214.823 135.692 264.637 51.275
3:7 Y=-2.469+1.198X 115.073 253.315 228.051 111.078
5:5 Y=-2.629+1.210X 149.022 195.607 191.465 102.163
7:3 Y=-3.263+1.527X 136.798 213.086 154.879 137.582
9:1 Y=-2.267+0.966X 222.062 131.268 118.293 110.969
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Note : ATI is the measured toxicity index of the mixture,TTI is the theoretical toxicity index of the mixture,and CTC is the cotoxicity coefficient.
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Table 6 Indoor toxicity of Metarhizium anisopliae mixed with thiamethasone to Frankliniella occidentalis (24 h)
. # J T
ﬁ?ff?ii?gﬁgdient ratio TO?i ﬁﬁ{iﬂjin 111;:/5 i ATI m cre
equation
1:9 Y=-1.525+0.921X 45.299 643.50 509.89 126.20
3:7 Y=-1.792+0.951X 76.560 380.74 418.81 90.91
5:5 Y=-2.028+1.013X 100.235 290.81 327.72 88.73
7:3 Y=-2.178+0.981X 165.711 175.90 236.63 74.33
9:1 Y=-1.728+0.798X 146.623 198.80 145.54 136.59
T AT T S8 3 Tk T oA A, CTC 0t
Note : ATI is the measured toxicity index of the mixture,TTI is the theoretical toxicity index of the mixture,and CTC is the cotoxicity coefficient.
®7 £ATFHEEH CQMad2l 54 MR RFIREXN ELESHENEF (48 h)
Table 7 Indoor toxicity of Metarhizium anisopliae CQMa421 mixed with four insecticides to Frankliniella occidentalis (48 h)
o - A )y W T L,
No. Insecticides Active m?g'redlent Toxicity regression mg/ L. ATI TTI CTC
ratio equation
1 Lo L T + M HR IR 1:9 Y=-1.729+1.065X 42.007 429.631 188.096 228.410
3:7 Y=-1.965+1.211X 41.917 430.553 168.519 255.492
5:5 Y=-1.798+1.108X 41.950 430.215 148.942 288.846
7:3 Y=-1.412+0.915X 34.962 516.203 129.365 399.027
9:1 Y=-2.333+1.187X 92.388 195.345 109.788 177.928
2 Lye{E A + e IR 1:9 Y=-1.690+1.309X 19.554 922.957 298.827 308.860
3:7 Y=-1.633+1.395X 14.818 1 217.944 254.643 478.295
5:5 Y=-2.238+1.604X 24.846 726.374 210.459 345.138
7:3 Y=-2.600+1.754X 30.364 594.372 166.276 357.462
9:1 Y=-3.049+1.756X 54.442 331.500 122.092 271.517
3 ST+ UK 1:9 Y=-2.425+1.158X 124.373 145.108 206.791 70.171
3:7 Y=-2.401+1.223X 91.720 196.767 183.060 107.488
5:5 Y=-2.544+1.221X 121.135 148.987 159.328 93.509
7:3 Y=-3.266+1.612X 106.306 169.769 135.597 125.201
9:1 Y=-2.209+1.003X 159.190 113.371 111.866 101.345
4 LR R + 1 H iz 1:9 Y=-1.803+1.203X 31.572 571.62 873.93 65.400
3:7 Y=-1.829+1.174X 36.145 499.30 701.94 71.130
5:5 Y=-2.108+1.099X 82.766 218.05 529.96 41.140
7:3 Y=-2.376+1.206X 93.435 193.15 357.97 53.950
9:1 Y=-2.855+1.483X 84.165 214.42 185.99 115.280

3
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Note : ATI is the measured toxicity index of the mixture,TTI is the theoretical toxicity index of the mixture,and CTC is the cotoxicity coefficient.
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