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Table 1. Collection of Thrips paimi by different location, host, and date for use in bioassays with insecticides

Location Host Collection date
1998
Wufeng, Taichung Co. muskmelon August 1997°

Dounan , Yunlin Co. cucumber May 1998
Shuishang, Chiayi Co. cucumber June 1998
Baihe, Tainan Co. cucumber June 1998
Mituo, and Ziguan, Kaohsiung Co. cucumber May 1998
Ligang, Pingtung Co. eggplant June 1998
1999

Tasutuen, Nantou Ca. cucumber April 1999
Shilluo, Yunlin Co. cucumber February 1999
Tzutu, Yunlin Co. eggplant

Jungpu, Chiayi Co. cucumber March 1999
Dungshan, Tainan Co. muskmelon March 1999
Luchu, Kaohsiung Co. cucumber March 1999
Ligang, Pingtung Co. cucumber February 1999
2000

Wufeng, Taichung Co. eggplant March 2000
Tzutu, Yunlin Co. eggplant April 2000
Jungpu, Chiayi Co. eggplant March 2000
Baihe, Tainan Co. bottle gourd April 2000
Luchu, Kaohsiung Co. cucumber March 2000
Ligang, Pingtung Co. eggplant April 2000

¢ Data were included in 1998 for analysis.
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Table 2. Probit analysis of the toxicity of the 11 insecticides to Thrips palmi collected from six locations, showing
regression parameters and the concentration for 50% (LCsg) and 90% {LCs0) mortality in 2000

Insecticide Regression parameters LCxp (mg/ml) LCqp (mg/ml)
and location Intercept  Slope+SE (95% fiducial limits) (95% fiducial limits )
Bendiocarb
Taichung 6.11 0.88+0.13 0.055 (0.010~0.168) 1.560 (0.431~39.6)
Yunlin 5.96 0.68+0.10 0.040 (0.010~0.118) 2960 (0.645~112)
Chiayi 5.37 0.72+0.10 0.301 (0.164~0.639) 18.280  (5.47~139)
Tainan 7.31 1.03£0.12 0.053 (0,033~0.084) 0.939  (0.492~2.38)
Kaoshiung 5.22 1.19£0.13 0.105 (0.039~0.311) 1.270  (0.399~19.6)
Pingtung 6.03 0.61£0.09 0.020 (0.008~0.041) 2.610  (0.880~16.86)
Carbofuran
Taichung 6.23 1.31%0.16 0.115 (0.065~0.212) 1.100  (0.528~4.21)
Yunlin 5.91 0.83+0.12 0.080 (0.023~0.189) 2.810 (0.839~59.7)
Chiayi 5.52 0.82x0.12 0.236 (0.097~0.625) 8.540 (2.16~262)
Tainan 5.62 0.78£0.12 0.161 (0.045~0.482) 6.940  (1.57~543)
Kaoshiung 5.22 0.49£0.09 0.345 (0.147~1.19) 151.000  (18.8~11600)
Pingtung 6.87 0.79%0.12 0.121 (0.015~0.547) 5110 (0.909~171)
Carbosulfan
Taichung 514 1.05%0.18 0.737 (0.435~1.29) - 12.100  (5.13~60.0)
Yunlin 5.82 0.93+0.12 0.134 (0.025~0.543) 3.150  (0.70~1104)
Chiayi 5.01 0.6810.12 0.957 (0.500~2.51) 74.800  (16.5~1450)
Tainan 543 0.91+0.12 0.340 (0.123~1.24) 8.650  (1.98~645)
Kaoshiung 5.31 0.64£0.10 0.323 (0.165~0.752) 33.000 (8.22~375)
Pingtung 5.80 0.6710.11 0.066 (0.028~0.123) 5.280 (1.90~34.5)
Formetanate
Taichung 5.91 0.671+0.12 0.044 (0.006~0.118) 3.610 (0.909~176)
Yunlin 6.38 0.95+0.14 0.036 (0.010~0.079) 0.796  (0.320~5.69)
Chiayi 5.29 1.19%0.15 0.575 (0.389~0.898) 6.860  (3.50~19.4)
Tainan 5.83 111£0.13 0.180 (0.118~0.271) 2.580  (1.40~6.35)
Kaoshiung 4.88 1.06£0.15 1.300 (0.618~4.84) 21.200  (5.45~687)
Pingtung 6.22 0.98+0.13 0.097 {0.019~0.310) 2000 (0.530~168)
Methiocarb
Taichung 6.89 0.70£0.10 0.002 (0.001~0.004) 0.134  (0.057~0.507)
Yunlin 6.61 0.69£0.09 0.005 (0.002~0.009) 0.438 (0.140~1.31)
Chiayi 6.98 117013 0.020 (0.007~0.057) 0.250  (0.081~2.84)
Tainan 7.04 0.99+0.12 0.008 (0.003~0.022) 0.169  (0.056~1.59)
Kaoshiung 7.16 1.02+0.12 0.008 (0.003~0.020) 0.140  (0.047~1.32)
Pingtung 6.93 0.72£0.15 0.002 (0.001~0.006) 0.126  {0.055~0.530)
Profenofos
Taichung 6.78 1.0610.14 0.010 (0.002~0.024) 0.155  (0.053~2.07)
Yunlin 6.55 0.99+0.12 0.027 (0.016~0.043) 0.531  (0.277~1.38)
Chiayi 6.32 0.91%0.11 0.036 (0.005~0.162) 0.903  (0.188~192)
Tainan 6.78 1.17£0.14 0.030 (0.010~0.080) 0.375  (0.125~5.01)
Kaoshiung 6.45 1.26+0.14 0.071 (0.026~0.197) 0.736  (0.250~8.88)
Pingtung 6.22 0.86£0.11 0.038 (0.022~0.064) 1.190  (0.558~3.71)
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Table 2. Probit analysis of the toxicity of the 11 insecticides to Thrips palmi collected from six locations, showing
regression parameters and the concentration for 50% (LCsg) and 90% (LCap) mortality in 2000

Insecticide Regression parameters LCgpp (mg/ml ) LCqq (mg/ml)
and location Intercept Slope £ SE (95% fiducial limits) (95% fiducial limits)
Pyraclofos
Taichung 6.55 1.25+0.16 0.058  (0.008~0.175) 0.614  (0.200-17.7)
Yunlin 7.00 1.52+0.19 0.048 (0.023~0.086) 0.337  (0.170~1.25)
Chiayi 6.69 1.27£0.16 0.047  (0.023~0.082) 0.479  (0.247~1.49)
Tainan 7.10 1.65%0.20 0.053  (0.022~0.107) 0.317  (0.147~1.78)
Kaoshiung 6.16 1.44%0.17 0.076  (0.052~0.107) 0.589  (0.373~1.14)
Pingtung 6.93 1.23+0.18 0.027 (0.005~0.066) 0.300 (0.116~4.28)
Pyridaphenthion
Taichung 4.89 0.811+0.24 1.370  (0.235~2.58) 51.700  {19.2~1450)
Yunlin 4,35 0.64+0.18 10.300 (5.41~42.9) 1,010.000  (137~63600)
Chiayi 4.29 0.724+0.17 9.660 (5.656~23.1) 595.000  (123~43400)
Tainan 4.01 0.68+0.18 28.800 (13.7~190) 2,250.000  (280~1460000)
Kaoshiung 4,07 0.79£0.18 14.900 (8.16~52.3) 611.000  (122~40900)
Pingtung 422 0.99+0.18 6.220 (4.12~10.8) 124.000  (46.3~937)
A-Cyhalothrin
Taichung 5.72 0.811+0.12 0.130  (0.045~0.312) 4970  (1.41~99.2)
Yunlin 5.88 0.79%0.12 0.077 (0.009~0.272) 3.280  (0.687~1700)
Chiayi 6.23 1.16£0.14 0.087 (0.031-0.191) 1110 (0.433~9.22)
Tainan 6.67 1.29+0.16 0.050 (0.019~0.100) 0494  (0.220~2.77)
Kaoshiung 5.54 0.70£0.10 0.168 (0.029~3.19) 11.300  (1.09~151000)
Pingtung 6.20 1.45%0.20 0.149 (0.064~0.280) 1.140  (0.535~6.56)
Deltamethrin
Taichung 6.04 0.7410.12 0.039 (0.016~0.071) 2.090  (0.902~9.01)
Yunlin 5.67 0.31£0.09 0.013  (0.001~0.040) 56.400  (5.14~37600)
Chiayi 6.06 0.74£0.10 0.036 (0.010~0.106) 2.010  (0.478~61950)
Tainan 6.40 0.91+0.11 0.029 (0.003~0.163) 0.744  (0.140-846)
Kaoshiung 6.46 1.01£0.12 0.036  (0.022~0.057) 0.665  (0.347~1.71)
Pingtung 6.48 0.931+0.15 0.026 (0.012~0.045) 0.606  (0.303~1.93)
Imidacloprid
Taichung 6.40 0.82+0.11 0.020  (0.004~0.060) 0.717  (0.184~24.9)
Yunlin 6.67 0.92%0.12 0.015 (0.008~0.025) 0.376  (0.191~1.03)
Chiayi 6.45 1.11£0.13 0.049  (0.032~0.076) 0.705  (0.385~1.68)
Tainan 7.10 1.12%0.14 0.013  (0.005~0.029) 0.185  (0.072~1.30)
Kaoshiung 6.90 1.07£0.13 0.017 (0.007~0.033) 0264 (0.112~1.24)
Pingtung 6.78 0.91+0.17 0.011  (0.006~0.032) 0.279  (0.095~7.53)

Dates and host plants of the collections were as follows: Taichung (Wufeng): Mar. 15, 2000, eggplant; Yunlin
{Tzutu): Apr. 17, 2000, eggplant; Chiayi (Jungpu): Mar. 9, 2000, eggplant; Tainan (Baihe): Apr. 10, 2000,
bottle gourd; Kaoshiung (Luchu):; Mar. 23, 2000, cucumber; Pingtung (Ligang): Apr. 23, 2000, eggplant.
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Fig. 1. Susceptibility of Thrips palmi collected from different locations to 11 insecticides in 1998, 1999, and 2000.

' The application concentration recommended for Taiwan.
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Table 3. Estimated field mortality by recommended concentrations according to the dose-mortality response

regression of field Thrips palmi from 1999 and 2000

Estimated mortality, %
{regression equation of 1999)

Estimated mortality, %
(regression equation of 2000)

Recommend
Insecticide concentration’
(mg/ml)
Bendiocarb 0.333
Carbofuran 0.508
Carbosulfan 0.357
Formetanate 0.500
Methiocarb 0.500
Profenofos 0.538
Pyraclofos 0.350
Pyridaphenthion 0.500
A -Cyhalothrin 0.014
Deltamethrin 0.028
Imidacloprid 0.064

75, Pi = ® (0.819Xi + 1.08)
76, Pi = ¢ (0.993Xi + 1.01)
73, Pi = 0 (0.850Xi + 1.00)
69, Pi = © (1.130Xi + 0.84)
97, Pi = @ (1.000X7 + 2.23)
93, Pi = @ (1.030X{ + 1.77)
68, Pi = ¢ (0.989Xi + 0.92)
27, Pi = & (0.492X7 - 0.45)
30, Pi = 0 (1.000X[ + 1.32)
43, Pi = ¢ (0.983Xi + 1.36)
58, Pi = 0 (1.020X7 + 1.43)

72, Pi = 0 (0.797Xi + 0.94)
67, Pi = © (0.793Xi + 0.67)
52, Pi = @ (0.790X7 + 0.40)
66, Pi = ¢ (0.853Xi + 0.64)
95, Pi = ¢ {0.870Xi + 1.91)
89, Pi = ¢ (0.988Xi + 1.50)
87, Pi = 0 (1.362X{ + 1.77)
18, Pi = © (0.747X1 - 0.70)
22, Pr = ©(0.933Xi + 0.97)
49, Pi = ¢ (0.734Xi + 1.12)
55, Pi = ¢ (0.975X7 + 1.68)

' The application concentration recommended for Taiwan.
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Susceptibility of Thrips palmi to Insecticides Recommended in
Taiwan

J. C. Hsu*, Feng, H. T, Huang, Y. J.  Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture,
Wufeng, Taichung 413, Taiwan, R.O.C.

ABSTRACT

Susceptibility values of field-collected strains of the southern yellow
thrip, Thrips palmi, from seven locations from 1997 to 2000 in Taiwan to
bendiocarb, carbofuran, carbosulfan, formetanate, methiocarb, profenofos,
pyraclofos, pyridaphenthion, A-cyhalothrin, deltamethrin, and imidacloprid
were assayed by the leaf-dipping method. Tested thrips showed the highest
susceptibility to methiocarb with an LCs, of less than 0.05 mg/ml. The LCs,
value of pyridaphenthion was greater than 2.0 mg/ml, which was the lowest
susceptibility of any insecticide tested. Formetanate had the highest
resistance ratio of RR LCs, = 36, followed by pyridaphenthion with an RR
LC., = 21 when compared at different locations.

Key words: Thrips palmi, insecticides, susceptibility.
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