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Abstract: [Objective]l To reveal the significant factors affecting the incidence rate of the brown planthopper (BPH) to
Metarhizium flavoviride, laboratory bioassays were carried out to study the influence of symbiotic bacteria Arsenophonus,
rice variety and temperature on the incidence rate of BPHs to M. flavoviride. [Method] Through two completely
randomized block trial: 1) symbiotic bacteria Arsenophonus (infected and uninfected) versus rice varieties (TN1, IR56
and Mudgo), 2) and Arsenophonus (infected and uninfected) versus temperatures (21°C, 23°C, 25°C, 27°C, 29°C and
31°C), BPHs with symptoms of M. flavoviride infection were observed after exposure to the spore suspensions of M.
flavoviride for different periods. [Result] For all tested rice varieties, the incidence rates of M. flavoviride-treated BPHs
infected with Arsenophonus (BPH++) were lower than that of BPHs uninfected (BPH--). Out of tested temperatures, only
under 25°C, 27°C, 29°C, BPH++ has lower incidence rates than BPH-- at 3 d and 5 d after spraying. However, there was
no significant difference among others. The results of two-way ANOVA analysis between Arsenophonus and rice varieties
also indicated that the incidence rate of BPH++ was lower than that of BPH--. Furthermore, two-way ANOVA results
between Arsenophonus and temperatures indicated the incidence rate of BPH++ was lower than that of BPH-- at 3 d and
5 d after spraying. The effect of temperature was significant on the virulence of M. flavoviride to BPHs. BPHs had higher
corrected incidence rates and shorter LTs, under 23°C—29°C than that under 21°C or 31°C. Out of these BPHs, the
highest corrected incidence rates and shortest LTs, were found at 27°C. It suggested 23°C —29°C was suitable
temperature for infection of M. flavoviride, among which 27°C was the best. This suggested that low or high
temperatures would negatively affect the virulence of M. flavoviride to BPH. The temperature also affected the LTs, of
BPHs. The LTs, of BPH++ was longer than that of BPH-- under 27°C or 29°C. However, the LTs, of BPH++ was equal or
even shorter than that of BPH-- under other temperatures. [ Conclusion] Arsenophonus decreased the virulence of M.
flavoviride to BPH, which was influenced by temperature. The temperature also affects the incidence rate of BPHs to
Metarhizium flavoviride significantly. However, the effects of rice varieties and interactions of Arsenophonus and rice
varieties and Arsenophonus and temperatures were not significant on the incidence rate.
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BPH++, Brown planthopper with Arsenophonus; BPH--, Brown planthopper without Arsenophonus. The bar with (*),*,** above different test insects reared on

the same rice variety after inoculation mean significant difference at the levels of 0.10, 0.05, 0.01, respectively, ns refers to no significant difference (P > 0.10).
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Fig. 1. Incidence rate of Metarhizium flavoviride-infected brown planthoppers with and without Arsenophonus reared on
three rice varieties.
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BPH++, Brown planthopper with Arsenophonus; BPH--, Brown planthopper without Arsenophonus. The bars with a same letter for a same observation-day
indicate no significant difference by Duncan's new multiple range method at P< 0.05. The same as in Figure 4.

2 HAE Arsenophonus(Ze)F K FEmM(A)3 18 YR REZFER A FENEN(FHESHRER)
Fig. 2. Effects of Arsenophonus (left) and rice varieties (right) on the incidence rate of Metarhizium flavoviride-infected brown
planthoppers ( Mean * SE ).
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Fig. 4. Effects of Arsenophonus (left) and temperatures (right) on the corrected incidence rate of Metarhizium

flavoviride-infected brown planthoppers(Mean + SE).
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Table 1. Median lethal time (LTs,) of the brown planthoppers after Metarhizium flavoviride infestation at different

temperatures. d
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