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Monitoring of acaricide resistance in Tetranychus cinnabarinus

CHEN Qiu-Shuang ZHAO Shu ZOU Jing SHI Li HE Lin™
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Abstract The baseline sensitivity of 5 acaricides against Tetranychus cinnabarinus ( Boisduval) was established and the
resistance level of 6 different field strains of T. cinnabarinus to these acaricides monitored using the residual contact vial
method. The results show that the relative toxicity of the 5 acaricides to T. cinnabarinus was, abamectin > cyflumetofen >
omethoate > propargite > fenpropathrin. The LCy, of female adults were 0. 080 mg/L, 2. 19 mg/L, 67. 89 mg/L, 201. 19
mg/ L and 605.27 mg/L, respectively. The 6 field strains developed 2.93 — 16. 22 fold resistance to fenpropathrin and
4. 85 - 14. 35 fold resistance to propargite. Of the 6 strains tested, the Yunnan strain showed the highest resistance to both
acaricides. The six field strains displayed lower sensitivity to cyflumetofen and omethoate, developing 1.56 —2. 11 and
2.35 —4.26 fold resistance, to these pesticides respectively. No strains developed significant resistance to abamectin. The
effects of synergists in susceptible and resistant strains ( abamectin-resistant and fenpropathrin-resistant strains) were
tested. The results show that three detoxification enzymes (PBO, GSTs and Esterases) contributed, to different degrees,
to the resistance of T. cinnabarinus to acaricides.
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Table 1 The sensitivity baseline of 5 acaricides against Tetranychus cinnabarinus

Ex B peksE 2 BAECshRER) LG, 95% i {5
Acaricide No. X Slpoe ( +SE) (mg/L) 95% CI

B 4 1 2 Abamectin 426 0.57 5.39 2.68 ((+0.26) 0.08 0.076—0. 084
TS EE Cyflumetofen 403 0.96 0.31 2.30 ( 0.31) 2.14 1.73—2.51
EAL R Omethoate 428 0.38 3.11 1.53 ( £0.23) 67. 86 50. 58—83. 32
Bl 4% Propargite 394 0.76 1.18 1.49 ( £0.28) 203.29 135. 85—257. 90
HI 40448 Fenpropathrin 499 0.48 4.49 1.63 ( 0.21) 600. 36 488.62—715. 56
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The resistance ratio of Tetranychus cinnabarinus to 5 acaricides
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Table 2 Synergy effects of three synergists to abamectin
. . - . B H /A B
AEER GUREEC RR( = R : Ly oswmfim T CAUIETR
oynergism ratio.
Acaricide No. Slpoe ( +SE) X (mg/L) 95% CI ynergism rato
Resistance ratio
A I LR B (S)
i 4 T R
b4 %]? 426 2.68 ( £0.26) 0.57 5.39 0. 080 0.076—0. 084 —
Abamectin
+ PBO 418 1.74 ( £0.22) 0.33 5.79 0.041 0.034—0. 048 2.00
+ DEM 425 2.21 ( £0.30) 0.72 2.88 0. 055 0. 048—0. 063 1.45
+ TPP 426 1.99 ( £0.32) 0. 86 1.95 0. 057 0. 049—0. 068 1.40
D ik B 48 TR R BT L &R (ABR)
0 4E B
bt @% 428 1.65 ( £0.23) 0. 89 1.70 2.45 2.03—3.02 30.63
Abamectin
+ PBO 420 1.35 ( £0.24) 0.99 0.38 0. 82 0.60—1.07 20. 00
+ DEM 423 1.30 ( £0.23) 0.85 2.03 1. 08 0. 82—1.56 19. 64
+ TPP 406 1.26 ( £0.20) 0.98 0.78 1.07 0.81—1.52 18.77

W UL R PR AL = PRI R L.,/ (BULETE 3R + BAGH) Ly, s HUME S R AGFTVERTEL = PUPE A R LC,,/HUEM R LG, .

' Synergy ratio of synergists to abamectin in susceptible strain = LC,, of abamectin/LCy, of both abamectin and synergists ; resistance

ratio of resistant stain = LC;, of resistant strain/LCy, of susceptible strain.
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Table 3 Synergy effects of three synergists to fenpropathrin

" NPT, e - L VIR X
RERAE BRC RER) o ol /R
nergism rz
Acaricide No. Slpoe ( + SE) X » 95% CI yhergism ratio
Resistance ratio
IR W g AEURR R R (S)
L A5 T
EP%L%EE 499 1.63 ( £0.21) 0.48 4.49 600. 36 488.62—715.56 —
Fenpropathrin
+ PBO 499 1.54 ( £0.18) 0.93 1.31 234.70 181.01—287.01 2.56
+ DEM 450 1.07 ( £0.15) 0.54 4.07 302. 68 226. 18—405. 35 1.98
+ TPP 453 1.03 ( £0.16) 0.73 2.80 285.02 210. 17—383. 12 2.11
AR I i B R4 T B PE 3R (FeR)
L AL T
“ﬁ%%ﬁﬂ, 439 1.51 ( £0.21) 0.92 1.45 61 581.93 49 641.61—75 068. 17 102. 57
Fenpropathrin
+PBO 499 0.95 ( £0.13) 0.94 1.30 23 713.81 17 028.76—31 901. 84 101. 04
+ DEM 426 1.19 ( £0.16) 0.90 1.61 28 188.12 21 096.45—37 784. 44 93.13
+ TPP 435 0.88 ( £0.15) 0.99 0. 46 24 436.37 17 150. 08—35 414. 41 85.74

T U R PR = R ER LC,,/ (FEUAE IR + B ROR)) LC, s FUPE R M HUME A5 2 = PUbk R LG,/ BUR M &R

LC,, .

' Synergy ratio of synergists to fenpropathrin in susceptible strain = L.Cy, of fenpropathrin/LCy, of both fenpropathrin and synergists;

resistance ratio of resistant strain = LCy, of resistant strain/LCy, of susceptible strain.
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