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Selection for pyridaben, avermectin and abamectin+pyridaben
resistance in Tetranychus truncatus Ehara
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Abstract [Objectives] To clarify the development of pesticide resistance, and the stability of resistance, to pyridaben,
avermectin and avermectin+pyridaben in Tetranychus truncatus Ehara. [Methods] Biological assays were carried out in a
laboratory to detect selection for resistance to pyridaben, avermectin, and avermectin+pyridaben, in 7. truncatus, and the
decline and recovery of resistance to these acaricides. [Results] After 30 generations of selection for resistance to the three
acaricides, the resistance index to each increased by 197.50 19.56 and 12.57 folds, respectively. The resistance of a pyridaben
resistant strain decreased very quickly in the absence of exposure to this acaricide, declining by 63.54% after 30 generations,
whereas the resistance of avermectin resistant strain declined by 23.30% over the same number of generations. Resistance
increased quickly after exposure to acaricides for about 30 generations. Resistance of the pyridaben resistant strain rapidly
increased by 58.47%, but the recovery rate of the avermectin resistant strain was only 22.86%. The recovery rate of an
abameetint+pyridaben resistant strain was intermediate; 38.67%. [Conclusion] The resistance of 7. truncatus to pyridaben was
relatively unstable and sensitivity to this acaricide returned relatively quickly. Resistance to avermectin and abameetin+

pyridaben were more stable, and sensitivity to these acaricides was difficult to reestablish. Consequently, avermectin should be
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used in rotation with the other insecticides to avoid cross-resistance and reduce selection pressure, thereby slowing the

development of resistance in 7. truncatus.
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Table 1 Resistance selection of Tetranychus truncatus to pyridaben
Selecting generation LC-P equation Correlation efffcient 7 LCs (mg/L) Resistance index (R])
Fo (SS) y=1.7925x + 2.7906 0.9801 4.19 17.08 —
Fs y=2.3293x+1.0312 0.9546 9.60 50.57 2.96
Fio y=2.1788x — 0.4896 0.9985 0.43 330.78 19.37
Fis y=2.7672x —3.0781 0.9927 1.66 830.33 48.61
Fy y=3.0398x — 4.7440 0.9911 1.67 1 604.94 93.97
Fys y=2.7471x - 4.3067 0.9750 2.52 2 442.69 143.03
F3 y=3.0398x — 4.7440 0.9942 0.70 3372.46 197.50
F2 BEMHBMMERRAORMEEES
Table 2 Resistance selection of Tetranychus truncatus to avermectin
Selecting generation LC-P equation Correlation efffcient 7 Ll (mg/L) Resistance index (R[)
Fo (SS) y=4.6274x +9.7502 0.9778 4.29 0.09 —
Fs y=4.8916x + 8.5651 0.994 1.17 0.19 2.14
Fio y=13.4542x + 6.3330 0.9919 0.37 0.41 4.55
Fis y=3.3265x +5.7584 0.9736 5.62 0.59 6.56
Fao y=3.1266x + 5.3612 0.9778 4.12 0.77 8.56
Fys y=2.8737x +4.7968 0.9746 4.52 1.18 13.11
F3o y=13.3934x + 4.1751 0.9631 4.02 1.76 19.56
F3 BEMEX YRR BRERORIEEES
Table 3 Resistance selection of Tetranychus truncatus to abamectin + pyridaben
Selecting generation LC-P equation Correlation effiient 7 LG (mg/L) Resistance index(R[)
Fy (SS) y=2.7409x + 2.6499 0.9967 0.55 7.20 —
Fs y=2.0324x + 2.5457 0.9885 1.51 16.13 2.24
Fio y=2.4574x + 1.4559 0.9687 4.41 27.79 3.86
Fis y=3.1953x+0.1614 0.9839 2.66 32.68 4.54
Fy y=3.5909x — 0.9973 0.9732 3.62 46.79 6.50
Fos y=3.9474x - 2.1474 0.9608 3.02 64.67 8.98

F3 y=16.1642x —7.0619 0.9789 2.71 90.53 12.57
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Table 4 The tendency of depression of resistant of Tetranychus truncatus to pyridaben
- R 7 LCso (mg/L) - ~
Selectlpg LC-P equation Correlation efficient 50 (Mg Res1stance Depression rate
generation index (RI) (%)
Fo ¥ =3.0398x — 4.7440 0.9942 0.70 3372.46 197.50 —
Fio y=3.1166x — 5.5131 0.9794 0.32 2361.89 138.28 29.97
Fy y=2.7498x — 3.8137 0.9821 1.41 1 603.81 93.90 52.44
F3o y=3.2363 x —4.9992 0.9899 0.47 1229.52 71.99 63.54
F5 BEMHENMEERNNERIREY
Table 5 The tendency of depression of resistant of Tetranychus truncatus to avermectin
Selecti ) 7 LCs(mgl) Resi Depressi
electing i . . - 50 esistance epression
generation LC-P equation Correlation efficient index (RI) rate (%)
Fo y=3.3934x +4.1751 0.9631 4.02 1.76 19.56 —
Fio y=3.2045x +4.3108 0.9643 6.81 1.64 18.22 6.81
Fao y=2.8124x +4.5737 0.9664 6.44 1.42 15.78 19.89
F3 y=2.5658x +4.6585 0.9812 3.58 1.35 15.00 23.30
R 6 BRIP4 R = B R AU RIRAEE
Table 6 The tendency of depression of resistant of Tetranychus truncatus to abamectin + pyridaben
Selecti , 7 LCsy(mgl) Resistance Depressi
electing i . . - 50 esistance Depression rate
generation LC-P equation Correlation efficient index (RJ) %)
Fo y=06.1642x —7.0619 0.9789 2.71 90.53 12.57 —
Fio y=5.4447x — 5.3955 0.9804 2.45 81.15 11.27 10.36
Fao y=4.7455x — 3.7994 0.9816 2.29 71.49 9.93 21.03
F3o y=4.7455x — 3.7994 0.9645 4.31 54.78 7.61 39.49
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Table 7 The tendency of resistance re-growth of resistant of Tetranychus truncatus to pyridaben

R
gseflleercatiﬁ)gn LC-P equation Correlation efficient IZ LCso (me/L) Ii{nidseiit?;(;)s gtr;)\(h;;)h)
Fo y=3.2363x —4.9992 0.9899 0.47 1229.52 71.99 —
Fio y=3.1939x - 5.1074 0.9882 2.19 1 460.80 85.53 15.83
Fao y=2.9736x —4.6812 0.9926 1.51 1801.74 105.49 31.76
F3o y=4.2564x - 9.7756 0.9882 1.00 2 960.54 173.33 58.47

xS BREMEMARERMRIERE

Table 8 The tendency of resistance re-growth of resistant of Zetranychus truncatus to avermectin

R
gsee;::a:tiinoi LC-P equation Correlation efficient 7 Ll (mg/L) }i;edséit?r;?cl)e rGa::\g’;)h)
Fy y =2.5658x +4.6585 0.9812 3.58 1.35 15.00 —
Fio y=2.7575x + 4.5553 0.9742 4.94 1.45 16.11 6.90
Fao y=2.8925x +4.4038 0.9601 3.39 1.61 17.89 16.15
F3o y=3.3934x + 4.1751 0.9631 3.02 1.75 19.44 22.86

RO B X P 4EE R R R ISR E
Table 9 The tendency of resistance re-growth of resistant of Tetranychus truncatus to abamectin + pyridaben
Selecti K 7 LCs(mgL) Resi Growth
electing . . _— 50 esistance TOWt.
generation LC-P equation Correlation efficient index (RI) rate (%)
Fo y=4.7455x - 3.7994 0.9645 4.31 54.78 7.61 —
Fio y=3.5188x—1.2584 0.9730 2.10 60.05 8.34 8.78
Fy y=4.3325x—3.1403 0.9456 4.85 75.66 10.51 27.60
F3o y=15.2255x—5.1947 0.9618 4.65 89.32 12.41 38.67
A A Y ‘
Hit 5
3
3
2011

64.42

Neoseiulus cucumeris

54



-94 - Chinese Journal of Applied Entomology 53

SE#k (References)

Chen X, Zhang YX, Ji J, Lin JZ, 2011. Selection for avermectin
resistance and resistance stability in Neoseiulus cucumeris.
Fujian Journal of Agricultural Sciences, 26(5): 793-797. [ ,

, s , 2011.
,26(5): 793-797.]

Chen ZJ, Zhang SL, Zhang F, Lei H, 2003. Study on resistible
control of leaf mites upon corn summer seeding in Shaanxi.

Journal of Shaanxi Normal University: Natural Science Edition,

31(S2): 101-104. , , , ,2003. |

,31(S2): 101-104.]

FAO, 1980. Revised method for spider mites and their eggs (e. g.
Tetranychus spp. and Panonychus ulmi Koch). FAO Plant
Production and Protection, 21: 49-54.

He L, 2003. Study on pesticide resistance mechanisms and resistant
fitness of Tetranychus cinnabarinus (Boiduval). Doctoral
dissertation. Chongqing: Southwest Agricultural University. [

, 2003. (Tetranychus cinnabarinus)
y

Jiang SL, 2007. The species composition and ecological distribution
of Tetranychidae in eastern Gansu. Anhui Agricultural Science
Bulletin, 13(1): 153. [ , 2007.

, 13(1): 153.]
Liang GM, Tan WJ, 1997. Resistance stabilities of cotton bollwotm

to pyrethroids. Plant Protection, 23(6): 6-8. [ s

1997. . ,
23(6): 6-8.]

Luo GH, 1990. Tetranychus truncatus was the most harmful red
mites in Gansu Provinc. Gansu Agricultural Science and
Technology, (9): 24. [ , 1990.

,(9):24.]

Niu SG, Li N, Zhang SJ, Li XC, 2006. Resistible control of
Tetranychus truncatus on winter jujube. Journal of Shandong
Forestry Science and Technology, (1): 48-49. [ , s

s , 2006.
,(1):48-49.]

Shen HM, Zhang XH, 2002. Selection, decline and recovery of
Tetranychus urticae Koch resistance to fen-propathrin, omethoate
and clofentezine. Acta Entomologica Sinica, 45(3): 341-345. [

, , 2002. s
s . ,45(3): 341-345.]

Zhang LH, Che LM, Li W, 2011. Virulence determination and field
efficacy test on different acaricides against Tetranychus
truncatus Ehara. Journal of Jilin Agricultural Science and
Technology College, 20(1): 10-11. [ s , s
2011.

,20(1): 10-11.]

Zhao JZ, Zhu GR, Xu BY, Ju ZL, Zhu SX, Zou F, 1993. Study on
the resistance recovery and cross-resistance of Plutella xylostella
L. in Wuhan to deltamethrin. Plant Protection, 19(6): 13-14. [

, 1993.

s s s s s

19(6): 13-14.]



