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Resistance monitoring and mechanism analysis of Tetranychus
cinnabarinus collected from the field in Tongnan, Chongqing
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Abstract The resistance of Tetranychus cinnabarinus from the field in Tongnan, Chongging to 5 pesticides was
tested through bioassay. The activity of detoxification enzymes and the relative expression of related genes were
analyzed. The results showed that the field population of T. cinnabarinus had developed middle-level resistance to
bifenazate and pyridaben, and low-level resistance to abamectin, cyflumetofen and fenpropathrin. Detoxification
enzyme analysis indicated that the enzyme activity and gene expression of P450 and GST were both increased in
the field population, but those of CarE did not change significantly. In conclusion, field populations of T. cinna-
barinus in Tongnan had developed different resistance levels to bifenazate, pyridaben, abamectin, cyflumetofen

and fenpropathrin. The resistance was mainly induced by the increased activity of detoxification enzymes (P450,

GST) and over-expression of related genes.
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Table 1 Information of primers used in RT-qPCR
HEH 44 19751 (5'-3") IR/
Gene name Primer sequence Amplification efficiency
CPR F. GGGTGATGATGATGCAAACA; R: ACGATAGGTGCCAAGAATGG 98.4
CYP392A26 F. CGTGAACACAGACGGTTGTC; R: GCGACCAAATAAAAGAGCTGA 93.7
CYP389B1 F. ACGAGCCATGAATCCGTTAC; R: TGATCGGTGTGCTTCTCAAG 99.1
CYP392A28 F. TGGTTACCTGGAGGAGAGGA; R: TCAGCAAAATCTGGTCTGTT 91.3
CYP391A1 F. GGAGGTCTCGTCGAAAGATG; R: AAGTTCATTATGGCGCGAAC 103. 6
CYP384A1 F. GGTTGTTCCGGAAATCTTGA; R: AAGCAAAAGGCAGGTAAGCA 97.6
GSTD1 F. TGTGGGAAAGTCGGGCAATC; R: AATAGGCACCAAGAGAGGCG 105. 9
GSTD2 F. CCTCTCTCTCCTCCTTGTCG; R: CATGATTGCCCGACTTTCCC 99. 8
GSTM7 F. CAAGTTCATCCTCGGTGGTC; R: TTGATTTCGGGCAAGGCTTC 95.1
GSTM9 F. CGTCGACCTGGTTTGGATTC; R: TTCGGGCAAGGCTTCAATTC 107.7
CarE4 F. TTGGCTGCTTTGGTGGTGAT; R: TGGCTAGAGCGATGGTTGTG 97.6
CarE6 F. GGAGAATCTGCAGGTGCCAT; R: GGTAGATGAGGCGCATGAGG 95.8
CarE13 F. TGAGCCTCCATTGAACGAGC; R: CCATAAAGAAACCCACCGCC 108. 2
CarE23 F. GCATCTGCACCAGGTAACCA; R: TCCATAAGCTCCTTCGCGTT 102. 4
RSP18 F. GTGCTGGTGAACTTACCGAAG; R: GCCTATTCAAGAACCAAAGTG 98.5
PR 2R T SR 1 B TR R I AR e
2 HBRESR
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BoJ 24 ) 28 RN T SIS T G AR I i i e R 1 7
T8 LCso 43R 0. 879 mg/L A1 2. 19 mg/L, A
FAETE SO 25, LG5 8 014, 9 mg/L, HEHNH
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Table 2 Resistance of Tetranychus cinnabarinus in Tongnan population to five pesticides

25 Giiis RIE RER LR FIEAHSE (95%CD /mg « L1 b
Insecticide Population Ve Slope+SE LCs0 (95 %CD RR
[or] 24 e 2= SS 4. 30 1. 6940. 3 0. 879(0. 610~1. 150) -
abamectin TN 5.95 1.1940. 1 4. 535(1. 776~8. 089) 5. 16
LA ss 0. 38 2.850. 4 700. 6(620. 6~782. 4) —

fenpropathrin TN 0. 004 1.6340. 3 8 014. 9(6 313. 1~9 710. 3) 11.4
TR e SS 0.29 2.30+0. 2 2.19(1. 91~2, 52) =
cyflumetofen TN 0. 98 2.00%0. 3 19. 3(15. 8~22. 6) 9.0
A ss 1. 00 1. 70£0. 5 61. 8(46. 0~77. 1) —
bifenazate TN 2. 69 2.00%0. 4 3 450.4(2 975.4~4 058. 5) 55.8
kgt % SS 1. 30 1.3940. 3 114. 6(78. 6~155. 3) —
pyridaben TN 2.02 1.30%0. 2 3 660. 0(6 431~8 565) 32.0

*3 KUMEEETHESHEAMBERSAHEEELERY
Table 3 Detoxification enzyme activities of Tetranychus cinnabarinus in Tongnan and susceptible populations

Fhe P450 3P /mmole L 'emg 1« (30 min) ! GST {4 /mmols L~ !emg !+ (30 min) ! CarE {f1/mmolsL " !+mg !+ (30 min) !
Population

Enzyme activity of CarE
(2.536=+0. 059)a
(2. 6397£0. 635)a

Enzyme activity of GST
(0. 21520. 025)b
(0. 377=£0. 095)a

Enzyme activity of P450
SS (2. 70640.003)b
TN (3.56740.05Da
1 [FISIAS 7B n AR 0 3 M 25 = (P<<0. 05),

Different letters in the same column indicate significant difference at 0. 05 level.
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Fig. 1 Relative expression of P450 genes in Tetranychus

cinnabarinus of different populations
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Fig. 2 Relative expression of GST genes in Tetranychus
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cinnabarinus of different populations
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