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Abstract [Objectives] To assess the risk of spinetoram resistance in Thrips hawaiiensis and provide a theoretical basis for
the rational application of insecticides to control these pests. [Methods] The thrips insecticide bioassay system (TIBS) was
used to bioassay different insecticides. A resistant population of thrips was established by group selection, and realized
heritability (%) and resistance development rates were estimated using the threshold trait analysis method. [Results] The 7.
hawaiiensis strain developed 19.42-fold resistance to spinetoram after 17 generations of selection over 20 generations. The
average h” of this strain was estimated as 0.1317. According to the pattern of spinetoram resistance development in T
hawaiiensis, h*values in four stages of resistance development were 0.1960 (G,-Gs), 0.1796 (Gs-Go), 0.1262 (G;-G,4) and
0.0944 (G16-Ga), respectively. Based on the average K of 0.1317, it was predicted that T hawaiiensis would need 16.68,

13.70 11.21 9.52 7.55 2.55 generations to develop 10-fold resistance to spinetoram under selection pressures (mortality)
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of 50%, 60%, 70%, 80%, 90% and 99%, respectively. [Conclusion] These findings indicate that T. hawaiiensis is capable of

developing resistance to spinetoram, and that this insecticide should therefore be used rationally in the field.
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Tablel

F1 ENEESNZEZFARMRMEESMRELR

Insecticide selection and resistance development of Thrips hawaiiensis against spinetoram

+SE LCs95%
Generation (G,) N Slope (£SE) Va LCso (mg-L™") 95% CL Resistance ratio
0 4000 1.29+0.07 1.72 0.48 (0.36-0.64) 1.00
1 2 500 1.18+0.20 2.15 0.99 (0.66-1.48) 2.06
2 2 000 1.15+0.30 1.27 1.27 (0.80-2.00) 2.65
3 2 000 1.27+0.38 0.85 2.02 (1.40-2.92) 4.21
4 - - - - -
5 3000 1.34+0.26 1.32 1.61 (1.17-2.20) 3.35
6 2 500 1.45+0.40 1.98 2.22 (1.56-3.15) 4.63
7 2 000 1.27+0.75 2.21 3.16 (1.98-5.05) 6.58
8 1 500 1.56+0.57 1.74 3.91 (2.93-5.20) 8.14
9 1 500 2.28+0.48 1.19 5.22 (4.36-6.25) 10.88
10 - - - - -
11 3500 2.27+0.36 1.52 4.25 (3.60-5.02) 8.85
12 2 500 2.06+0.65 2.45 5.96 (4.82-7.37) 12.42
13 2 000 2.46+0.54 1.30 6.18 (5.20-7.34) 12.87
14 2 000 2.01+0.79 1.98 7.19 (5.80-8.91) 14.98
15 - - - - -
16 3000 2.20+0.48 1.56 5.12 (4.26-6.14) 10.67
17 2 500 1.63+0.45 1.22 7.66 (5.90-9.96) 15.96
18 2 500 2.28+0.64 2.09 7.82 (6.66-9.19) 16.29
19 2 000 2.13+0.73 1.65 8.39 (7.07-9.94) 17.48
20 1 500 1.71+0.99 2.42 9.32 (7.57-11.49) 19.42
251
g
B20f
g
2|
é 10|
ﬁ
H st
N
0' L L L L L L L L L L L L L L L L L L L |
01 23456 7 8 91011121314151617 181920
516X H Generations
1 ERESXNCEZREZORNELARIIRE
Fig. 1 Resistance development of spinetoram in Thrips hawaiiensis
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Table2 Realized heritability (h?) of spinetoram resistance in Thrips hawaiiensis
R P i S S n
Generations Response to  Survival Intensity of Average of Phenotypic standard Selection Realized
Tl selection rate selection slope deviation differential ~ heritability
3 (G1-G3) 0.1033 39.64 0.9759 1.2226 0.8157 0.7960 0.1960
5 (G5-GY) 0.1022 43.81 0.9014 1.5840 0.6313 0.5691 0.1796
4 (G11-G14) 0.0571 38.57 0.9956 2.2001 0.4545 0.4525 0.1262
5 (G16-G20) 0.0520 33.26 1.0970 1.9911 0.5022 0.5509 0.0944
17 (G1-G20) 0.0573 33.86 0.9912 1.7495 0.5716 0.5666 0.1317
17
R 0.1317
4 Gi~Gs Gs~Gy 20 17
G11~Gis  Gi6-Goo 19.42 0.1317
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Table3 Assessment of spinetoram resistancerisk in Thrips hawaiiensis
10 100
Selection pressure P i Generations for 10-fold increase in LCs, Generations for 100-fold increase in LCs,

50% 50 0.7964 16.68 33.36
60% 40 0.9693 13.70 27.40
70% 30 1.1849 11.21 22.42
80% 20 1.3960 9.52 19.04
90% 10 1.7591 7.55 15.10
99% 1 5.2156 2.55 5.10
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Fig. 2 Development rates of spinetoram resistancein
Thrips hawaiiensis under different selection pressures
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