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Dynamic of resistance of Bactrocera dorsalis ( Hendel) high-resistant strain

under selection by beta-cypermethrin with different frequency

YAO Qi ZENG Ling LIANG Guang-Wen LU Yong—Yue ( Department of Entomology South China
Agricultural University Guangzhou 510642 China)

Abstract: To study on the resistance dynamic of Bactrocera dorsalis ( Hendel) high-resistant strain under
using beta-eypermethrin with different frequency for purpose of providing the basis for scientific and
rational usage of beta-cypermethrin to control this pest in the fields B. dorsalis adults with high resistance
to beta—cypermethrin selected under the laboratory conditions were tested and the toxicity of beta—
cypermethrin to the susceptible strain was toxicity baseline. Depending on the time interval length of
selection with beta-eypermethrin  four treatments including 30 d 60 d 90 d and 120 d were set. The high

resistance strain without contacting pesticides kept continuously under normal conditions was as control. The
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resistance-selection and toxicity assay both with the pesticide film method were determined once every 30
days and these tests reached ten times totally. The analysis of the relationship between the resistance
dynamics and the selection time intervals was based on the median lethal concentration ( LCy,) and resistant
multiple ( R,) . The results showed that 270 days after treatment there were obvious differences among
the resistance development for B. dorsalis strains to beta-cypermethrin at different time interval selections
and as the selected time interval was shorter the resistance increased faster. At the treatment of once
selection every 30 days LCs, of B. dorsalis adults to beta-cypermethrin rose to 1133. 6 mg/L from the first
time 582.7 mg/L. and R also rose to 190.7 folds from 98. 0 folds. When the selection was taken once
every 60 days LC,, and R, were 828. 0 mg/L and 139. 3 folds respectively. LCs, was 529.2 mg/L and R,
was 89. 0 folds at the treatment of once every 90 days. LCs, and R, were 511.3 mg/L and 86.0 folds
respectively at the treatment of once every 120 days. LCj, of the resistant strain without resistance-selection
decreased to 368. 1 mg/L from the first time 582. 7 mg/L. and R also decreased to 61. 9 folds from 98. 0
folds. The equation ¥ =11. 427X ~*** can well describe the relationship between the selection time interval
of beta—eypermethrin and the growth rate of B. dorsalis adult resistance in 270 days. According to those
results it was predicted that the resistance of B. dorsalis to beta-cypermethrin would not rise in 270 days
when the time interval between the two successive usages for that insecticide in the orchards was over
99 days.

Key words: Bacirocera dorsalis ( Hendel) ; beta-cypermethrin; high-resistant strain; selection time

interval; resistance development
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N 98. 022 61.917 &
0 95% 270 d
2.2 30d 1
( Resistance multiple ( 1993) ,
(R,) LCsy ! 1
LCs LCy, 582.738 mg/L
( Growth rate of resistance Gy) 98. 022 . 30 1 1
= / 9 LG,
587. 804 mg/L 1133. 639 mg/L
2 98. 874
190. 688 . 9 10
2.1 95% 1
2 30d1 9
271 d o 30 d 1
y= —5.456 +2. 126x ( R =0.9963) LC,, R, =
582,738 (450.886 ~754.091) mg/L. 96. 89771 (R = 0. 9840)
368.095 (258.822 ~488.949) mg/L °
1 30d 1
Table 1 Resistance of B. dorsalis adults to beta-cypermethrin while selection once in every 30 days
(mg/L) (R) (R,)
No. of Time of toxicity (95% ) Correlation Resistance
selection  determination Hep fine LCy (95% CI) coefficient multiple
0 1 y=-7.024 +2.540x  582.738 (450. 886 ~754.091) 0.989%4 98. 022
1 31 y=—6.800 +2.456x  587.804 (446.815 ~770.057) 0.9849 98. 874
2 61 y=-8.612 +3.033x  690.473 (536.821 ~874.919) 0. 9935 116. 144
3 91 y=-5.001 +1.742x  743.222 (518.369 ~ 1086. 654) 0.9737 125.016
4 121 y=-7.836+2.719x  762.416 (586.260 ~999. 633) 0.9813 128. 245
5 151 y=-7.057 +2.399x  875.395 (647.086 ~1195.956) 0.9757 147. 249
6 181 y=-8.359 +2.826x 907.254 (711.819 ~1186. 275) 0. 9721 152. 608
7 211 y=-5.160 +1.731x  957. 621 (664.419 ~1516.776) 0. 9935 161. 080
8 241 y= —8.565 +2.838x 1042.598 (797.009 ~1410. 254) 0. 9628 175. 374
271 y=-9.908 +3.244x 1133.639 (876.674 ~1467. 648) 0.9726 190. 688
2.3 60d 1 807. 607 mg/L. 827.957 mg/L
113.983 . 117.697 | 123.440 . 135.846
2 60 d 1 139.270 30 d 1
61 d. 121 d. 50% .
181 d\ 240 d. 271 d LCs,

677.627 mg/L. 699.711 mg/L. 733.848 mg/L.

R, =101.22¢*""7" (R* =0.9558) .
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2 60d 1
Table 2 Resistance of B. dorsalis adults to beta-cypermethrin while selection once in every 60 days
(d) (mg/L) (R) (R,)
No. of Time of toxicity (95% ) Correlation Resistance
LC-P line
selection determination LCy, (95% CI) coefficient multiple
0 1 y=-7.024 +2.540x  582.738 (450.886 ~754.091) 0. 9894 98. 022
1 61 y=-7.429 +2.624x  677.627 (511.028 ~897.318) 0. 9874 113.983
2 121 y=-9.019 +3.170x  699.711 (535.129 ~898. 526) 0. 9955 117. 697
3 181 y= —-10.282 +3.588x  733.848 (570.193 ~923.265) 0.9813 123. 440
4 241 y=-5.733 +1.972x  807. 607 (582.425 ~1158.913) 0. 9889 135. 846
271 y=-8.293 +2.842x  827.957 (643.215 ~1088. 272) 0. 9859 139.270
2.4 90d 1 LC,, 575.076 mg/L.
566. 249 mg/L. 529.207 mg/L. 536. 684 mg/L
90 d 96.733 .
95.248 . 89.017 . 90.275 ( 3)o,

. 91d. 181d. 271 d. 301d

3 904d 1

Table 3 Resistance of B. dorsalis adults to beta-cypermethrin while selection once in every 90 days

(d) (mg/L) (R) (R,)
No. of Time of toxicity (95% ) Correlation Resistance
LC-P line
selection determination LCy, (95% CI) coefficient multiple
0 1 y=—7.024 +2.540x  582.738 (450.886 ~754.091) 0. 9894 98. 022
1 91 y=-5.498 +1.992x  575.076 (404.361 ~797.618) 0. 9965 96. 733
2 181 y=-6.974 +2.533x  566.249 (422.737 ~742.518) 0. 9894 95. 248
3 271 y= -5.866 +2.154x  529.207 (361.472 ~731.361) 0. 9706 89.017
301 y=-7.603 +2.785x  536.684 (408.573 ~688. 631) 0. 9899 90. 275
2.5 120d 1 LC,,
571. 119 mg/L. 448. 647 mg/L. 511.302 mg/L
120 d 1 96.067 . 75.466 .
120 d. 240 d. 270 d 86. 005 ( 4),
4 120d 1
Table 4 Resistance of B. dorsalis adults to beta-cypermethrin while selection once in every 120 days
(d) (mg/L) (R) (R,)
No. of Time of toxicity (95% ) Correlation Resistance
LC-P line
selection determination LCs, (95% CI) coefficient multiple
0 1 y=-7.024 +2.540x  582.738 (450. 886 ~754.091) 0. 9894 98. 022
1 121 y=-5.911+2.144x  571.119 (414.295 ~779. 630) 0. 9905 96. 067
2 241 y=—6.079 +2.292x  448.647 (321.729 ~600. 179) 0.9752 75. 466
271 y=-6.909 +2.551x  511.302 (386.643 ~670. 175) 0. 9905 86. 005
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Table 5 Growth rate of resistance of B. dorsalis adults to beta-cypermethrin after selection with different time interval

(d)

Selection time interval ~ Basal resistance multiple  Resistance multiple ~ Growth fold of resistance =~ Growth rate of resistance
30 98. 022 190. 688 92. 666 1. 945
60 98. 022 139. 270 41.248 1. 421
90 98.022 89.017 -9.005 0.908
120 98.022 86. 005 -12.017 0.877
270 98. 022 61.917 -36. 105 0.632
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