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Evaluation of the effects of infection by different entomopathogenic
nematodes and thiamethoxam on Bradysia odoriphaga
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Abstract  [Objectives] To increase the effectiveness of controlling Bradysia odoriphaga with entomopathogenic nematodes,
and to screen pesticides as synergists for entomopathogenenic nematodes. [M ethods] The survival rate and infectivity of six
entomopathogenic nematodes (Steinernema carpocapsae NC116, S. carpocapsae All, S. longicaudum X-7, S. feltiae SF-SN,
Heterorhabditis bacteriophora H06 and H. indica LN2) were tested after dipping them in a commonly used pesticide (25%
water dispersible granules of thiamethoxam). The effects of treatment with six nematodes and low concentrations of
thiamethoxam (12 mg-L™*) on 3 instar larvae were determined. Interactions between three kinds of nematodes (S. feltiae
SF-SN, H. indica LN2 and S. carpocapsae All), and low concentrations of thiamethoxam (30 mg-L %), were evaluated under
various temperature and humidity conditions and further tested under greenhouse conditions. [Results] The recommended
concentration of thiamethoxam (100 mg-L™*) had no effect on nematode survival. Mortality of B. odoriphaga treated with a
combination of six nematodes and a low concentration thiamethoxam (12 mg-L™) was higher after 3 d than that of larvae that
had been treated with thiamethoxam and any one nematode. Mortality of B. odoriphaga treated with S. feltiae SF-SN+
thiamethoxam, H. indica LN2+ thiamethoxam and S. carpocapsae All+ thiamethoxam was higher at 20-25°C, 25-30°C, and
25-30°C, respectively, than at other temperatures. The optimum substrate moisture level for these treatments was 10%-18%.
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The results of greenhouse trials show that a combination treatment (S. feltiae SF-SN+ thiamethoxam) achieved > 93 % better
control than treatment with thiamethoxam (100 mg-a.i./L) alone after 7 d. [Conclusion] The . feltiae SF-SN+ thiamethoxam
combination appears an effective way of controlling B. odoriphaga.
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Fig. 1 Effect of six EPN strainstreated with thiamethoxam
Tukey P 0.05
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Histograms with the same letters at the same nematodes are not statistically different at the 0.05 level by
Tukey test. HO6, X-7, Sf, All, LN2 and NC116 represent H. bacteriophora HOB, S. longicaudum X-7,
S. feltiae SF-SN, S. carpocapsae All, H. indica LN2 and S. carpocapsaeNC116, respectively.
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Tablel Interaction of various EPN species and thiamethoxam on 4th instar Bradysia odoriphaga

Treatment D, (%) Dy (%) Dy (%) Mg My P Type of interaction
Sf+ Sf+Th 55.46+2.94 17.65+2.84 91.60+2.17c  75.98 109.92 15.15 Synergistic
All+ All+Th 55.46+2.94 12.61+3.14 89.08+2.87 bc 73.29 106.89 15.40 Synergistic
X-7+ X-7+Th 55.46+2.94 13.45+2.47 73.95+3.18ab 73.74 88.74 3.05 Additivity
LN+ LN,+Th 55.46+2.94 26.05+1.95 93.28+3.63c  80.47 111.93 12.29 Synergistic
HO6+ HO06+Th 55.46+2.94 9.24+2.45 69.75+3.22a 7149 83.69 2.08 Additivity
NC116+ NC116+Th 55.46+2.94 10.08+3.15 74.79+2.33ab 71.94 89.74 4.40 Synergistic
5% Tukey P 005 D, Dy Dy
+ Me My +
Th:

Values in the same column followed by different |etters are statistically different at the 0.05 level by Tukey test (P>0.05). D,

Dy and Dy, represent corrected mortality rate of B. odoriphaga treated with thiamethoxam, nematodes, thiamethoxam +
nematodes, respectively. Mg and My, represent the expected mortality and the observed mortality of B. odoriphaga treated
with thiamethoxam + nematodes respectively. Th: thiamethoxam. The same bel ow.
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Fig. 2 Efficacy of different treatment in different temperature against Bradysia odoriphaga
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Histograms with different uppercase letters indicate if the interaction of three EPN species and thiamethoxam
on B. odoriphaga of in same temperature are significant different at the 0.05 level by Tukey test. Histograms with
different lowercase lettersindicate if the efficacy of the same treatment against B. odoriphaga in different
temperature are significant different at the 0.05 level by Tukey test. Sf, LN2, All, Th, Sf+Th, LN2+Th and All+Th
represent S. feltiae SF-SN, H. indica LN2, S. carpocapsae All, thiamethoxam, S. feltiae SF-SN+ thiamethoxam,
H. indica LN2+ thiamethoxam and S. carpocapsae All+ thiamethoxam, respectively.
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Fig. 3 Efficacy of different treatment in different substrate moisture against Bradysia odoriphaga
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Histograms with different uppercase letters indicate if the interaction of three EPN species and thiamethoxam
on B. odoriphaga of in same substrate moisture are significant different at the 0.05 level by Tukey test.
Histograms with different lowercase letters indicate if the efficacy of the same treatment against B. odoriphaga in different
substrate moisture are significant different at the 0.05 level by Tukey test.
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