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Resistance selection by abamectin, pyridaben and fenpropathrin and activity change

of detoxicant enzymes in Tefranychus urticae
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University> Taian» Shandong 271018, China)

Abstract: The selection for resistance by abamectin. pyridaben and fenpropathrin to Tetranychuc urticae were carried out
in laboratory> as well as activity change of detoxicant enzymes. The susceptible population of T. wrticae was separately
treated with abamectin. pyridaben and fenpropathrin imitating field chemicals selection pressure in order to breed its re-
sistance. The results showed that the resistance of . wticae had reached 6.72-fold to abamectin, 19.9-fold to fen-
propathrin and 12.1-fold to pyridaben after 12 generations treatment. The resistance mechanism was evaluated by activity
measurement of enzymic inhibitors and detoxicant enzymes. It was concluded that the rise of resistance to abamectin was
mainly associated with increased activities of mixed-function oxidases and glutathione S-transterase: the resistance to pyr-
idaben was attributed to increased activities of carboxylesterase and mixed-function oxidases; the main cause of resistance
to fenpropathrin was the increased activities of carboxylesterase and glutathione S-transferase.
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Table 1 Resistance development of T. rrficae to abamectin
EEAH FhEIE X2 LGy Cmg/L) T
Selected generation LD-P line (95%CL) R/3
Fy ¥ =7.3305+ 1.7601 x 0.3065 0.0474 (0.0379 ~ 0.0593) 1.0
Fy ¥ =8.5766 + 3.3255x 0.1128 0.0840 £0.0754 ~ 0.0936) 1.77
Fs ¥ =6.8797 + 2.1634x 0.4832 0.1352 £0.1108 ~ 0.1649) 2.85
Fy ¥ =5.8512+ 1.5092x 0.5065 0.2729 (0.2215 ~0.3361) 5.76
Fp ¥ =5.8306+ 1.6738x 0.2817 0.3190 £0.2666 ~ 0.3816) 6.72
T2 ARG IIAEE R M A R
Table 2 Resistance development of T'. urticae to pyridaben
O AR 7 LCs Cmg/) P
Selected generation LD-P line (959 CL) R/S
Fy y=1.1488+ 2.1510% 0.3890 61.720 (52.066 ~73.171) 1.0
F3 ¥ =2.3850+ 1.3637x 0.2517 82.714 (51.474 ~ 119.04) 1.34
Fs ¥ =1.5103+ 1.5970x 0.2428 153.17 (108.90 ~ 215.38) 2.48
Fy ¥ =1.1807+ 1.5248x 0.4702 319.73 (254,36 ~ 402.00) 5.18
Fr y= —1.2213+2.1659x 0.6045 745.39 (636.03 ~ 873.40) 12.1
&3 DM EIXE SRRt R
Table 3  Resistance development of 7. wurficas to fenpropathrin
EE R FHEF s LCqy (mg/L) Tt EH
Selected generation LD-P line X (959%CL) RS
Fy y=2.0993+1.4492x 0.2639 101.37 (69.699 ~ 147.29) 1.0
F3 y= —0.7371 +2.15%4x 0.5033 453.74 (382.12 ~538.72) 4.52
Fs y= —4.1605+2.9790x 0.1748 11838.6 (1 046.6 ~1 350.2) 11.8
Fy y= —0.9384 + 1.8993x 0.3357 1338.5 (1069.2~1675.4) 13.3
Fr y= —0.9333 +1.7972x 0.3750 2002.8 (1658.7~2416.7) 19.9
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Table 4 Synergism of different synergists to abamectin

Z5 Chemicals FHEER LD-P line ¥ £y (mg/L) (95%CL) R ES Synergism Tatio
Pl 4B % Abamectin y =5.8306 +1.6738x 0.5109 0.3190 (0.2666 ~0.3816) 1.0
FIALE 3 + SV, Abamectin + SV, y =5.7055 +1.5032x 0.1870 0.33% (0.2581 ~0.4463) 0.94
FIEEEF + TPP Abamectin + TPP y =5.9527 +1.8085x% 0.3812 0.3149 (0.2482 ~0.3996) 1.01
FIZEE % + DEM Abamectin + DEM  y =6.5127 +2.0083% 0.4686 0.1765 (0.1417 ~0.2198) 1.81
FIEEEFE + PBO Abamectin + PBO y =6.7004 + 2 1835x 0.2547 0.14% (0.1184 ~0.1898) 2.20

¥ Notes: 2= it 5w 3 F BLV1E FIRG 006700 /EF BR A0 38, FET-ZEPHTE 10% LA Use synergists only as control experiments, and death rates were all below
10% . DEM: N T} B8 — Z.F8 Diethyl maleate: TPP: BEE2 =88 Triphenyl phosphate: PRO: 1B Piperoayl butoxide. T [ The same below.
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F5 TEAPHIFI AL R IS HIER
Table 5 Synergism of different synergists to pyridaben

753 Chemicals FHHEER LD-P line XZ Ll (mg/L) (95l T 20 A Synergism ratio
Bk 4 R Pyridaben y=—1.2213 +2.1659x 0.2845 745.39 (636.03 ~ 873.49) 1.0
BEWE R + SV, Pyridaben + SV, y= —2.3868 + 2.4624 x 0.1922 90063 (862.15 ~ 1158.9) 0.75
BEUE R + DEM Pyridaben + DEM y=—1.8874 +2.3079x 0.4421 964.43 (826.88 ~ 1124.7) 0.77
BEEE R + TPP Pyridaben + TPP y= —2.6887 +2.0265 0.3407 423.90 (340.65 ~ 527.43) 1.76
BEUE R + PRO Pyridaben + PRO y=—1.3608 +2.6974x 0.1785 22627 (197.73 ~ 265.84) 3.25

6 IEAEIFIN R R REEMNEHIENR
Table 6 Synergism of different synergists to fenpropathrin

#37 Chemicals #H N[BT LD-P line XZ Lesy (mg/L) (95%CL) IBEH Synergiom ratio
RIS Fenpropathrin y=—0.9333+1.7972x 0.3007 2001.8 (1658.7 ~2416.7) 1.0
FEHEE + PRO Fenpropathrin + PRO y= —3.7963 + 27323 % 0.1850 1657.2 (1377.4 ~ 1994.1D 1.21
RIS + 3V, Fenpropathrin + SV, y= —2.5203 + 2.6741 x 0.5372 649.04 (545.28 ~ 772.34) 3.08
FEHEE + TPP Fenpropathrin + TPP y= —2.4154 + 2.7963 % 0.7670 448.60 (394.02 ~ 510.79) 4.46
FE S B + DEM Fenpropathrin + DEM y= —0.4343 + 2.2001 x 0.2971 288.38 (229,27 ~362.71) 6.94

2.3 "HMWHIAR SRS, ZEOEERE. GSREUSE _EHENERFEFERENZER
AHHE AR s-FHEGLLE T R EZES R OEALEBEEE LiE HH RERE,
BHHR S BEASEEERE Y RUGEFMEES, FEHEEN LBAD ARt
ST R AR R E . —. FIRERAE OESSBRTHEEER -8 R, U4
SERAILEE S (1.9357 pmol*L "omg "emin 1) £ HEGEMEGEYNE RS EMAN, #—F W
BUR S E (0.8484 umol*L Temg Temin 1) M1 2.28 T ZEEMEPUENLIE.
f&; FIE, CEMRMBRESLLE N EAHAERE, i 2.4 “HMHBTRSARMRERAEEH K &
Wz BRTEEE D, 7 2R EAEEET™ S ARE®RE v BESR
A —E RS SRR . R BT R R AR ARES i FEE A4 5 RN R SR K, B v

4 C0.0528 pumol * L " omg Temin ) REELR X TRmAA RAERHEALAD, MURRE
0.0392 ol * L *omg **min ') B 135 i B gagmg praen, o BILAER 4t b SR R A
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LEIES) €0.1007 pmol oL Tomg Pemin O ORBESE  ggze mEROKH, WHEHES RN K, A0
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Table 7 Activities of carboxylesterase, acetylcholinesterase and ghitathione-S-transferase in different 7'. wrticae strains

ax

BIBEEEE IS Cark activiy  ZEUIRIREBESILIE ) ACKE activity  HBEHAR S-FEEERELLIE 7 GST activity

| .
M Strains

Cpmol* L Pomg ™ Temin 1) (pmol* L~ emgtemin 1) (pmol* L~ +mgtomin 1)
BB R S-srain 0.0392 ab (0.0367 ~ 0.0413) 0.1844 ab (0.1672 ~ 0.2031) 0.8484 ab (0.8164 ~0.8831)
BT B 3 4 R R-abamectin 0.0357 a (0.0344 ~ 0.0368) 0.2922 b (0.2675 ~ 0.3236) 1.9357 b (1.7786 ~ 2.1381)
MR @ R R-pyridaben 0.0528 b (0.0462 ~0.0661) 0.1813 a (0.1684 ~0.1977) 0.7347 a (0.6833 ~0.7769)
MHARFOR R Rfenpropatrin -~ 0.1007 ¢ (0.0863 ~ 0.1255) 0.4544 ¢ (0.4231 ~0.4863) 2.4476 ¢ (2.0086 ~ 2.943)

FEFPHIL Dunean FHEWERK, FAFNHEEEAFATEERTFES KT LEREE. TH

Data in the table were tested by Duncan’s tests data in the same row followed by different letters show significant difference at 0.05 level. The same below.
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Table 8 Michaelis constant ( K,, ) and maximum velocity { ¥, ) of carboxylesterase in different T. urticae strains
B FR Straing K. (;,cmn]f’L) R/S Vi (meo]'L'l'ng'l'min'I) RS
HER R Sswain 0.8624 1.0 0.2772 b (0.2468 ~ 0.3031) 1.0
MM BB E MR R-abanectin 0.9036 1.05 0.1793 a (0.1568 ~ 0.1905) 0.65
A bE R A B R-pyridaben 0.5761 0.67 0.4123 ¢ (0.3714 ~ 0.4576) 1.49
MFRHE AR R-fenpropathrin 0.2143 0.25 0.5406 d (0.4983 ~ 0.5826) 1.95
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