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Identification of an entomopathogenic fungus, Nomuraea rileyi ANU101, infecting the

beet armyworm, Spodoptera exigua, in Korea
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ABSTRACT: Several entomopathogenic fungi have been exploited to be developed into biological control agents
in insect pest management. The beet armyworm, Spodoptera exigua, is a serious insect pest infesting various crops,
but not effectively controlled by commercial chemical pesticides due to its high insecticide resistance. A fungal isolate
was isolated from S. exigua larvae collected from cabbage field in Andong, Korea. The fungus could be cultured
in potato dextrose agar. Larvae of S. exigua injected with the cultured conidia showed a potent entomopathogenicity.
To identify the fungus isolate, its internal transcribed space (ITS) and surrounding partial 18S/28S regions were
sequenced. The ITS sequence was highly matched (99%) to that of Nomuraea rileyi. Morphological characters of its
hyphae and conidia were well fit to those of known N. rileyi. This study reports the first record of an ento-

mopathogenic fungus, N. rileyi, in Korea.
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Fig. 1. A dead Spodoptera exigua larva infected with a fungus
pathogen. (A) External symptom taken under a stereo-
microscope (SZX9, Olympus, Tokyo, Japan). Scale bar=
1 cm. (B) Fungal hypal bodies observed in the larval
hemocoel under a phase contrast microscope (BX41,
Olympus). Scale bar =10 gm.
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Fig. 2. Nomuraea rileyi (A) The N. rileyi growth was on PDA
(Potato Dextrose Agar)media at 27.5°C. (B) Shape of
conidia (black arrow) and conidiophore (white arrow)
(phase contrast microscope X40, Camera-NIKON). (B
: Scale bar : 5 gm) (C) Drawing of Nomuraea rileyi
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Table 1. Comparison of nucleotide sequences at partial 18S rDNA, complete internal transcribed spacer-1, and partial 5.8S rDNA of
an entomopathogenic fungus (‘Andong isolate’, NCBI accession #FJ824809) with other entomopathogenic fungi

. NCBI accession  Analyzed sequence Nucleotide  Nucleotide identity = Match score 2
Fungi R E value
number (bp) gaps (%) (bits)
Nomuraea rileyi AB268359 787 0 99 1448 0.0
Metarhizium flavoviride AY 646390 652 33 90 835 0.0
Blistum tomentosum AB208109 926 32 88 926 0.0
Paecilomyces carneus AB103379 826 57 88 957 0.0
'Match score was calculated by nucleotide that agree to the given score.
’E value indicates the number of hits expected to occur by chance with the given score.
Table 2. Morphological characters of a fungal isolate from an infected larva of Spodoptera exigua
Nomuraea Nomuraea Metarhizium Blistum Paecilomyces
Characters Isolate . . ..
rileyi typicola flavoviride tomentosum carneus
Host/habitat Spodoptera exigua Spodoptera exigua Spider Manduca sexta Trichiales Soil
Mycelial color gray-green gray-green purple-gray gray-green white pale pink
Conidium size (xm) 1.5x4.0 1.6 x3.2 3.0x5.5 3.5%9.0 2.4 x5.0 2.5x%5.0

Conidium shape ovoid and short

divergent chains short divergent chains long single chains

round to ovoid and round to ovoid and ovoid and very ovoid and broad ovoid and long

long chains fusiform tangled chains
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