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The Antifungal Effect of Rhus verniciflua Stokes against Metarhizium anisopliae on the Edible Insect,
Protaetia brevitarsis (Coleoptera). Nang-Hee Kim'?(0000-0001-6369-5813), Myung-Ha Song' (0000-0003-3709-0612),
Eunsun Kim' (0000-0002-5497-4260), Yongsoon Kim'* (0000-0001-5310-2201), Kwan-Ho Park' (0000-0002-3147-8651) and
Sunyoung Kim' (0000-0002-9953-0110) (‘/ndustrial Insect Division, National Institute of Agricultural Science, Rural
Development Admistration, Wanju, Jeonbuk 55365, Republic of Korea; %Invasive Alien Species Research Team, National
Institute of Ecology, Maseo, Seocheon 33657, Republic of Korea)

Abstract The white-spotted flower chafer (Protaetia brevitarsis) larva is one of the insects widely-used
for edible and medicinal purposes in Eastern Asia. As a result of increasing demand for P. brevitarsis, mass-
rearing systems in domestic farms have become necessary. However, the mass-rearing of larvae under confined
rearing conditions could provide conditions unsuitable for preventing entomopathogenic diseases. Metarhizium
anisopliae is the strongest fatal entomopathogenic fungus against P. brevitarsis. For inhibition of M. anisopliae,
we used a Rhus verniciflua Stokes extract that has antifungal components. We investigated the inhibitory effect of
the R. verniciflua extract at 1%, 5%, and 10% concentrations. The results showed that a 1% R. verniciflua extract
added to sawdust produced a significantly low P. brevitarsis mortality rate. Moreover, extract-treated groups were
heavier and had a shorter larval period than those of the untreated group. Consequently, we suggest that using an
R. verniciflua extract can reduce the P. brevitarsis fatality rate from entomopathogenic fungi (e.g. M. anisopliae),
resulting in more effective mass-rearing systems for P. brevitarsis.
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Fig. 1. Third instar larvae of Protaetia brevitarsis. (a) Non-infected
larva and (b) larva infected by Metarhizium anisopliae fungus. In-
fected larvae appear to stiffen and show dark green spores on their
epidermis.
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Fig. 2. Mortality rate of third instar Protaetia brevitarsis larvae
infected by Metarhizium anisopliae and reared under different con-
centration (%) of Rhus verniciflua Stokes extract (1% RV, 5% RV
and 10% RV). Bars indicate mean + standard error values. Different
letters on the bars indicate significant difference among treatments
based on Tukey’s HSD multiple comparison test (p < 0.05).

100
~—&— Control
80 - —=1%RV
—a—5% RV
60

—&—10% RV

Mortality (%)
S
o

N
o

1 2 3 4 5 6 7 8 9 10
Duration of rearing period (week)

Fig. 3. Mortality rate change in 3" instar Protaetia brevitarsis larvae
reared with different concentrations (%) of Rhus verniciflua Stokes
extract (1% RV, 5% RV and 10% RV). Larva mortality was observed
over 10 weeks in each group.
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Fig. 4. Difference of body size of Protaetia brevitarsis larva show-
ing effects of feeding Rhus verniciflua Stokes extract (a) control
larva under normal conditions and (b) larva treated with with R. ver-
niciflua extract.
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Fig. 5. Body weight of third instar Protaetia brevitarsis reared with
Rhus verniciflua Stokes extract (1% RV, 5% RV and 10% RV).
Bars indicate mean = standard deviation values. Different letters on
the bars indicate significant difference among treatments based on
Tukey’s HSD multiple comparison test (p <0.05).

Table 1. The larval period of the 3" instar and pupation rate of
Protaetia brevitarsis with treatment of different concentrations (%)
of Rhus verniciflua Stokes extract. Data are presented as mean *
standard deviation.

Concentration (%) Larval period Pupation rate

of R. verniciflua (days) (%)
Control 524+7.23 48+45.5
1.0 (%) 25.0+7.04 52+8.37
5.0 (%) 26.8+6.83 44+16.73
10.0 (%) 25.4+4.56 52+16.43
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