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Abstract Beet armyworm, Spodoptera exigua is difficult to control using chemical insecticides because of
the fast development of insecticide resistance. For eco-friendly beet armyworm managements, various control
agents are required. Entomopathogenic fungus is one of the promise control agents as an alternative to
chemical control agent. We isolated entomopathogenic fungi from soil samples of Yangpyeong, Gyeonggi-do
by insect-bait method using Tenebio molitor and conducted bioassay to larva of beet armyworm. The result of
bioassay, a selected strain FT83 showed 100% mortality against third instar larva of S. exigua. On the basis
of morphological characteristics and analysis of 18srRNA sequence for ITS, the strain FT83 was identified as
a Metarhizium anisopliae. The mortality of beet armyworm showed 81.6 +9.3% at 1 x 10° conidia/ml, 100%
at 1x 107 conidia/ml and 100% at 1 x 10® conidia/ml respectively. Therefore, we recommend to proper
control efficacy against S. exigua in which more than 1 x 107 conidia/ml suspension of M. anisopliae FT83.
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(A)

M. anisopliae FT83

(B)

Control

Fig. 1. The S. exigua 3rd instar larvae treated with M

anisopliae FT83 (1 x 10® conidia/ml) 3day after treatment (A).
Control treated with 0.01% Tween80 (B).
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Fig. 2. M. anisopliae FT83 was inoculated on PDA media and
cultured at 25°C for 7 days (A). Dark green sporulation of
fungus was observed. Morphology of M. anisopliae FT83
observed under phase contrast microscope (B).
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Fig 3. Phylogenetic tree based on the nucleotide sequences of ITS region of M.anisopliae FT83 with related fungal species from
NCBI. The tree was constructed by the neighbor-joining method based on genetic distances calculated by the maximum composite
likelihood method. Bootstrap values > 70% are labeled.
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Fig 4. Cumulative mortality of Spodoptera exigua larvae by Metarhizium anisopliae FT83 after treatment with different conidia
concentration (1 x 107, 108, 10° conidia/ml) at different temperatures 15°C (A), 20°C (B), 25°C (C) and 30°C (D) respectively. Control

treated with 0.01% Tween80.

Table 1. Mycelial growth of M. anisopliae FT83 at different
temperature

Temperature (°C) Myc?;i?fggifosrg)d ays
15 12.56 £0.51d
20 18.35£0.58¢c
25 24.92 £ 0.49b
30 29.43+031a
35 7.00e

Means within the same column followed by the same letter are not
significantly different by Duncan’s multiple range test.
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Table 2. Corrected mortality and LTs, of third instar larvae of S.

exigua by M. anisopliae FT83 after treatment with different
conidia concentration

Corrected mortality

Concentration (mean + SE) LT;, (days)

Control 30.27+£0.83 ¢ 8.2

1 x 10%ml 433+12.71¢ 6.43

1 x 10%/ml 65.9+4.96b 4.73

1 x 10%ml 816+93a 3.7

1 x 107/ml 100 a 221

1 x 10%/ml 100 a 2.34

1 x 10%ml 100 a 1.33

Means within the same column followed by the same letter are not
significantly different by Duncan’s multiple range test.

22 WA SE9 shihbge EsHos

0 249] 7R AN voltt

¢

2 d7e wdedee 71HAAARA (PI00865202)
of Aol ofs) s AFU

Literature Cited

Charnley, A. K. (1997) Entomopathogenic fungi and their role



in pest control, The mycota IV environmental and microbial
relationships, Berlin, Springer., 185-201.

Gho, H. G, S. G Lee, B. P. Lee, K. M. Choi and J. W. Kim
(1991) Simple mass-rearing of beet armyworm, Spodoptera
exigua (Hubner)(Lepidoptera: Noctuidae), on an aritificial
diet. Kor. J. Appl. Entomol. 29:180-183.

Hajek A. E. and R. J. St. Leger (1994) Interactions between
fungal pathogens and insect hosts. Annu. Rev. Entomol., 39:
293-322.

Jin, N. Y, S. Y. Jung, C. Park, S. K. Paek, M. J. Seo and Y. Y.
Man (2009) The synergy effects of mixed treatment with
tannic acid and Bacillus thuringiensis subsp. kurstaki
KB100 against Spodoptera exigua. Kor. J. Appl. Entomol.,
48(4):519-526.

Kang, E.J., M. G Kang, M. J. Seo, S. N. Park, C. U. Kim and
Y. M. Yu (2008) Toxicological effects of some insecticides
against welsh onion beet armyworm (Spodoptera exigua).
Kor. J. Appl. Entomol. 47:155-162.

Lacey, L. A., R. Frutos, H. K. Kaya and P. Vail (2001) Insect
pathogens as biological control agents : Do they have a
future? Biol. Control. 21:230-248.

Lawrence A. Lacey (2012) Manual of techniques
invertebrate pathology. Second edition, 179-180.

Marcos R. de Faria, Stephen P. Wraigh (2007) Mycoinsecticides
and mycoacaricides : A comprehensive list with worldwide
coverage and international classification of formulation

in

IR

oA

I o 459

0x

| Metarhizium anisopliac®| E-4

Meyling, N. V. (2007) Methods for isolation of entomopathogenic
fungi from the soil environment. Manual for isolation of soil
borne entomopathogenic fungi. p. 2-18.

Moulton, J. K., D. A. Peppe, J. Dennehy, P. Dugger and D.
Richter (1999) Studies of resistance of beet armyworm
(Spodoptera exigua) to spinosad in field populations from
the southern USA and southeast Asia. Proceedings of the
Beltwide Cotton Conferences. Orlando. FL. USA 2, 884-
887

Muhammad, R. H., B. H. Qiong, Y. H. Mei, Z. Guohua and W.
Qunfan (2009) Study of destruxin B and tea saponin, their
interaction and synergism activities with  Bacillus
thuringiensis kurstaki against Spodoptera exigua (Hiiber)
(Lepidoptera: Noctuidae). Appl. Entomol. Zool. 44(3):419-
428.

Shoaib, F., A. S. Mushtag, M. B. Khan and N. Muhammad
(2012) Prevalence and effectiveness of Metarhizium
anisopliae against Spodoptera exigua (Lepidoptera:
Noctuidae) in Southern Punjab, Pakistan. Pakistan J. Zool.,
44(3):753-758.

Supakdamrongkul, P, A. Bhumiratana and C. Wiwat (2010)
Characterization of an extracellular lipase from the
biocontrol fungus, Nomuraea rileyi MJ and its toxicity
toward Spodoptera litura. J. Invertebr. Pathol. 105:229-235.

Tabashnik, B. E. and Y. Carriere (2004) Bt transgenic crops do
not have favorable effects on resistant insects. J. Insect Sci.

types. Biol. Control. 43:237-256. 4:1-4.
@ O]
— = =2 o|=L =1 = o - 57 )
ogfLtitel =X Wi E fgt 2S5YAY FEO0| Metrhizium anisopliae2)
= o o
SH Y HauY ZH
sHx|g|'x - Ay’ - LEH' - HEE' - o]’
FENSH FHEHATY AN E
2 o A siF] skl shihble] e WAIE flote] 25HAA F80lE £, TElste] shihpdel
IR FolE sk ATE TSIt 25 A 8ol P2 318 FHAAR 73‘7]E ¥E A
oo £HE EG Sl Z2AaAAEE ol ™ l%oﬂ/ﬂ w8elE w2, TR insect-baitH- Z8-38I3T
gk AN FEolE sh g 39 f2ol Ag TJr, FT837} shihbidel] Belgo] 3kom, §nA
S ol8g FEEH A3} 18stRNA®] ITS sequencings &8 #AMYESHA wWhiS o]&sle] 43 A

Metarhizium anisopliae=. 73 =Tk, %
SE7F SUVEFE AR o] &

RSt M. anisopliae FT832]
AmoLt 3IE A e

Kol g =]

=

AT =

TS EE

ik, M e

15°CellA 30°C7HA=

]
TE 45l

1 x 10° conidia/ml| 4] 81.6 £9.3%, 1 x 107conidia/mI®lA 100%, 1 x 10%conidia/ml®A] 100%= 1 x 10’conidia/ml

FE=7FBAAR] A s e






