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Evaluation of Virulence of Local Isolates of Entomopathogenic Fungi against
Common Cutworm (Spodoptera litura Fabricius) Under Laboratory Condition and

Spore Production Using Cereal Grains
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fhegreaufisauTaldanituiiang 4 ludmiauassedun Wdest Metarhizium spp. 1w 11 lelwian (MetNM_Md/3,
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Abstract

This research aimed to evaluate the virulence of local isolates of entomopathogenic fungi against a
common cutworm (Spodoptera litura Fabricius) under laboratory condition and to evaluate spore production
using cereal grains. From the isolation of entomopathogenic fungi from soil samples collected from different areas
in Nakhon Ratchasima province, a total of 11 isolates of Metarhizium spp. (MetNM_M4/3, MetNM_MT7/3,
MetNM_M8/6, MetNM_M10/2, MetNM_M11/1, MetNM JKR14/2, MetNM_JKR16/3, MetNM JKR17/2,
MetNM_JKR18/4, MetNM_JKR19/4 and MetNM_NBM10/3) and 1 isolate of Beauveria bassiana (BONM_CC1/1) were
isolated. When all of the isolated entomopathogenic fungi were evaluated for their mycelium growth on potato
dextrose agar (PDA) for 21 days, the isolate MetNM_M7/3 had the largest average colony diameter (78.00 mm)
while the isolate B. bassiana isolate BONM_CC1/1 had the smallest average colony diameter (45.50 mm). All of
the isolated entomopathogenic fungi were tested for their infectivity against a common cutworm under laboratory
condition by spraying fungal spores at a concentration of 1x108 spores/mL on the 3™ instar common cutworm. It
was found that the isolate BONM_CC1/1 caused the highest cumulative mortality and cumulative infection of the
common cutworm (96.67%). When the isolate BONM_CC1/1 was tested for its spore production on different cereal
grains (sorghum, unmilled rice, maize, broken maize, and broken rice) by cultivating the fungus on the cereal
grains for 7, 14 and 21 days, the fungus produced the highest number of spores on broken rice (4.10 x 108
spores/g) when cultivated for 21 days. This study demonstrated that the isolate B. bassiana BONM_CC1/1 was the
most virulent against a common cutworm under laboratory condition. Therefore, it would be interesting for

further evaluation in greenhouse and field conditions.

Keywords: Entomopathogenic fungus, Common cutworm, Cereal grains

1. uni agnalsfnuansaiduasizvidadenatsusenis wu I
NuBUNILY W N (Spodoptera litura Fabricius) Hansgnusield dvanAslunandn aninwinday uaz
Wusuasdngndrdgaesiiviasugianatesia wag 99lge111s Taaziinananismstinvesdninardeldin
aunsaLvinateieNInnan 112 3iia (species) Tu 44 PfUselawd dnvedalinasannurainaigvesdedldin
ana (genus) [1] Bnvsdeanunsaunsszuinlanaonnstly Tuszuudivae [5], [6], [7] wasdsifoanseninAsLuas
nagnTa lnglanizdaggey dmsulseinaunuie@enil A111508519ANUFUNURRENSIAT AN IALNALlA [8], [9]
AnNNoINMATEUTUILNUNITLNTTEUIANINNTT duluy Ineflansndimdaunasiaiseengms (active ingredients)
Usgnalngnunisszuinluynain seesnuouIziiy 11NN31 20 via AnusunsEyinalulsaainenly
MagNyR AN anu LA a8 UL TWUAINTE fumule [10] wenanaisiaiiualdadinislvansanaan
AnAuldvndiuvesiiv nilu A Aen wazii Javiay Ayayulnsvareviauinivannasindndddinalunis
develasuiasnladusgraun Wesanndunusuiil Joanumdandusednsaan [11] wnansannainiiay
' ' v I3 & o a o ° o v v v a
yurnlngkazunsszuialasaniinaened (2] N3 ayulnsiianuasdiagnyaneladiedie iy’
Yearuidanueunseyiintuwilden Wesinnginssy (ultraviolet) wagn15vzavasmzatily nsldges)
Yo oo 9 a oA o ' . N & a
vosusunseyinfidnazadlieglufudeniniaiou uay nolsALNas (entomopathogenic fung) Fstuniaden
A 2 o a v Y o a ~ A o v o o o ' ' a
devueulafufivzngaiuemsuaasluiddnualusu nilsngnihunlddesiuminuuasegraunsvate lngdl
unseNainesniludiude [3] nensnsdedeuld 189U TRTIRINaIUSENN 750-800 ¥R N5
a15tadld9As1g9 (chemical synthetic insecticides) Wvihansusasasviaiule [12], [13], [14] Fevdianie
P & v v 3 A & oa o o @ o P v . & a L.
Wingannuigeladne 14laazain wazsinss dnsiaedl vranndauuasdngiiy loun Weswien Metarhizium
Usgansanlunisidauadlaynszegnisasaiule [4] anisopliae Wazl¥83I1Y13 Beauveria bassiana we311il
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ANaIu1salunIsvatewuadlauInga 7 Sudu
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A4 & a 2, ) = =
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o A
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lulilundeadiu (moist chamber) fiun1ssinde 39
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ArmduduiMS 80+5% Udeslfaunseiintosadiadu
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lalafl Muyaves uazdnvuzeesales Wisuiiley
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Samson et al. [12] kag Humber [18]
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Julu Tween 20 19udu 0.05% USueu 10 Hadans
(waynudsade MWdudedeuarsun (loop) yaades
w1 q antuannsesdieiiuniuie 2 fuiiiiuntsan
Foud udrusuauaUaséae Hemocytometer uaz
VSuanududureadesusazlolsiandisaisiulu
Tween20® (0.05%) ildaandudugaiemiiiy 1x108

auas/ua.

2.2.3. nMsnagauUsEAvEnnYeaasnialsa
unasiansidvianenuaun KN

VY]

ueunseyin Jo 3 Tutde 2.2.1 udseas

v |
' o a [

vuazvannuiulumedaguiinauiitenige 3919ly

o
o

NABAREWMUAIUUIA 10x10x5 @y, Udoglvinuaunseyin
Usugauazinauluagys 5 gu. 9nduniuasuiuaos
avosvoudesiiaiududu 1 x 10° aves/ua.
Wisusudunaslawuansla 9, nsiumeaisivlu
Tween®20 (0.05 %) wazNITNUAIBAITATAITALLAS
AnoA® (chlorpyrifos) 8ns1n1slamuaaInuuzn was
nsvagou 24 vu. Wasuenslagliluazyaitlaiviuans
19 9 uwnu AWn1IneaeulTEenAnIuTsves Han et al.
[19] 2M9UKUNITNABBILUY CRD Usznausmiy 15 N353t
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dudnasinuazdnlnauaneiu it 1 Ay Taglaidu
Mnduthmdasyivitasdmiudmunsonldgmaadin
UM 8 x 10 12 998y 100 N3y ﬁﬂﬂﬁa@hﬁaﬁqmmﬁ
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3.1. M35IUTING0E19RY NsueniTasaralsa
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MnmITUTNiietshukarkenmidesinelsa
wuae Wides s1uau 12 lelwian Wesruunlaeld
AnwaENINFugIUINe YT UEUAUI189 UV
Samson et al. [12] Wag Humber [18] wuindudesiden
Metarhizuim spp. 31uu 11 laloian (MetNM Ma/3,
MetNM M7/3,  MetNM_M8/6,  MetNM_M10/2,
MetNM_M11/1, MetNM JKR14/2, MetNM JKR16/3,
MetNM _JKR17/2, MetNM JKR18/4, MetNM JKR19/4
wae MetNM _NBM10/3) LLazL%ai’lﬁm’J B. bassiana
Frau 1 lelwan (BONM_CC1/1) dlefinwinisiasayuar
Fnuarlaladveuiosiuue1mis PDA (Table 1, Figure
1) gaungiiiadiy 27.93 °v. (25.67-31.25 °%.) 70.76%
(68.22-76.43%) 4051 Metarhizium spp. a5104du'le
wigssuluduAanidionnns unaslelaaniidnwuy
Talafunndnafuly Wesiidongliosasiidulodunn-3
wides dedloutavadavesfivmeaduleiddendondy
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a¥savonsenandvnssaredule avesiloFuun
dlsazguinaadumsedioudadovedn fengide 21
fu WosnTer MetNM_M7/3 finnsiaiayfidign Taoiidu
ugudnandlaladl 78.00 . seaewn wayliuansneiu
M9aiA (P>0.05) Aulelaian MetNM JKR19/4 (77.00 3131.)
d BbNM_CC1/1 fmsia3aydnilam (45.50 i)

3.2. UszABnmvaadonielsauuasdantsidn
ianenuaunsEiin

WAININAADY 24 v, (Table 2) N1swuasiAll
Adauuasiinismevesiusunseyin 100% uaudiang
fidnuazuis uis dhmadu-d wildwudulouasaves
voudesunaquan Turaefinnswudeansuriuans
aUasveaien wunmsmevusunseYinvdmadeu 48 w

Tneloleian MetNM JKR18/4 wag BBNM CC1/1 finns

aevesvusunseyinnouleluiandu q uazndanis
nagou 14 Ju u lolewan BONM_CC1/1 fntsmoszas
vesvuaunseyinuIniian (96.67%) Wewssuriisuiy
Tolowandu q Tuaagiinishdldasla 9, nsldansdulu
Tween20® uazidesileluian MetNM_M10/2 Tainunns
AIYYBINUBUNTEYAN LAZVUBUNTLYNNAINITA
Wigiulnaudngssezdnuanazdufuteld Tudunis
Ao (Table 3) WumiamLﬁ??@suamuauﬂizﬁﬁﬂumﬁqm
donnaouiuiiosilolaian BONM CC1/1 (96.67%)
wanenan1eadnduleleandy q (P<0.05) se9anAe
lolwian MetNM_JKR18/4 (66.67%) Tasnuauiignidesn
Wvhanedidnvasuddlidulovazalasunaguanda
(Figure 2) d2uitio3lalwian MetNM JKR17/2 waz
MetNM_NBM10/3 lainun1sfiniiovesvusunssiin
(0.00 %)

Table 1 Colony diameters (means + SD) on PDA at the culturing times of 7, 14 and 21 days of the entomopathogenic fungi

isolated from different sources

Colony diameters (mm)

Isolates Source/Location (Village, sub-district, district)
7 days 14 days 21 days
MetNM_M4/3 Rice field/Ban Mabmakar, Nongraweing, Mueng 2550+1.23de  41.50+0.97f 60.00+0.44f
MetNM_M7/3 Forest soil/Ban nongrawieng, Nongraweing, 29.78+0.58b  53.50+1.06bc  78.00+0.20a
Mueng
MetNM_M8/6 Forest soil/Rmuit Nongrawieng Campus, Mueng 27.50+1.11c ~ 57.50+2.59a  73.50+1.03c
MetNM_M10/2 Cassava field/Ban Tanod, Nongraweing, Mueng 23.30+1.15f  42.00+0.42ef  65.80+0.05d
MetNM_M11/1 Rice field/Ban Tanod, Nongraweing, Mueng 25.50+0.11de  44.00+0.42de  62.50+0.06e
MetNM_JKR14/2 Forest soil/Nongteng-Jakkarat forest, Jakkarat 23.30+0.68f 38.00+0.20g 55.50+2.53¢
MetNM_JKR16/3 Rice field/Ban Non Cla, Jakkarat, Jakkarat 33.00+0.20a 53.00+0.88c  75.50+1.17bc
MetNM_JKR17/2 Rubber field/Ban Kham, SriSuk, Jakkarat 24.00+0.61ef  45.80+1.03d 63.30+2.68e
MetNM_JKR18/4 Forest soil/Nongteng-Jakkarat forest, Jakkarat 23.80+0.34ef  42.30+0.7def  66.30+1.15d
MetNM_JKR19/4 Rice field/Ban Lakor, Sri Lakor, Jakkarat 32.30+0.16a 55.00+1.33b  77.00+0.95ab
MetNM_NBM10/3  Papaya field/Ban Pracha Nimitr, Nong Takai, Nong ~ 21.00+1.23g 41.80+0.06f 55.80+1.95¢
Boonmark
BbNM CC1/1 Forest soil/Ban Phlapphla, Phlapphla, Chok Chai 19.00+0.62h 30.50+0.98h  45.50+1.03h
P-value <0.0001** <0.0001** <0.0001**

Means + SD in a column followed by a common letter are not significantly different (P>0.05) according to DMRT.

SD = Standard deviation, ** = Significantly different at 99% confidence level
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Figure 1 Colony characteristics of 21-day-old cultures and conidia of entomopathogenic fungi isolates on PDA
A) MetNM_M4/3, B) MetNM_M7/3, C) MetNM_M8/6, D) MetNM_M10/2, E) MetNM_M11/1,
F) MetNM_JKR14/2, G) MetNM _JKR16/3, H) MetNM _JKR17/2, ) MetNM_JKR18/4,
J) MetNM_JKR19/4, K) MetNM_NBM10/3 and L) BbBNM_CC1/1
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Figure 2 Symptoms of Spodoptera litura cadavers infected by entomopathogenic fungi
A) Non-Spraying, B) Tween 20%; 0.05%, C) Insecticide, D) MetNM_M4/3, E) MetNM_M7/3,
F) MetNM_M8/6, G) MetNM_M10/2, H) MetNM_M11/1, ) MetNM_JKR14/2, J) MetNM_JKR16/3,
K) MetNM_JKR17/2, L) MetNM_JKR18/4, M) MetNM_JKR19/4, N) MetNM_NBM10/3 and O) BONM_CC1/1
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Table 2 Mortality (means) and cumulative mortality (means + SD) of the 3" instar larvae of Spodoptera litura subjected to different treatments

Treatments Mortality (%) on different days after treatment Cumulative mortality
1 2 3 4 5 6 7 8 9 10 11 12 13 14 (%)
Non-spraying (control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00h
Tween 20%; 0.05% (control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00h
Insecticide (chlorpyrifos) 100 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00+0.00a
MetNM_Md/3 0 0 333 833 167 167 0 0 0 0 0 0 0 0 15.00+5.00ef
MetNM_M7/3 0 0 333 1333  1.67 1.67 0 0 0 0 0 0 0 0 20.00+5.00de
MetNM_M8/6 0 0 10 1333 833  1.67 0 0 0 0 0 0 0 0 33.33+2.89¢
MetNM_M10/2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00h
MetNM_M11/1 0 0 333 333 5 3.33 0 0 0 0 0 0 0 0 15.00+5.00ef
MetNM_JKR14/2 0 0 0 3.33 3.33 3.33 1.67 0 0 0 0 0 0 0 11.67+2.89fg
MetNM_JKR16/3 0 0 0 3.33 1.67 0 1.67 0 0 0 0 0 0 0 6.67+2.89¢gh
MetNM_JKR17/2 0 0 0 0 1.67 1.67 0 0 0 0 0 0 0 0 3.33+2.89%h
MetNM_JKR18/4 0 8.33 25 26.67 0 6.67 0 0 0 0 0 0 0 0 66.67+7.64b
MetNM_JKR19/4 0 0 6.67 5 5 5 0 1.67  1.67 0 0 0 0 0 25.00+5.00d
MetNM_NBM10/3 0 0 0 0 0 1.67 1.67 0 0 0 0 0 0 0 3.33+2.89%h
BbNM_CC1/1 0 10 35 2333 2333 5 0 0 0 0 0 0 0 0 96.67+2.89a
P-value <0.0001%**

Means + SD in a column followed by a common letter are not significantly different (P>0.05) according to DMRT.

SD = Standard deviation, ** = Significantly different at 99% confidence level
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Table 3 Infection (means) and cumulative infection (means + SD) of the 3" instar larvae of Spodoptera litura subjected to different treatments

Treatments Infection (%) on different days after treatment Cumulative infection
1 2 3 4 5 6 7 8 9 10 11 12 13 14 (%)
Non-spraying (control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
Tween 20%; 0.05% (control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
Insecticide (chlorpyrifos) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
MetNM_Md/3 0 0 0 333 1.67 5 1.67  1.67 0 0 0 0 0 0 13.33+5.77e
MetNM_M7/3 0 0 0 333 167 833 333 333 0 0 0 0 0 0 20.00+5.00d
MetNM_M8/6 0 0 0 3.33 10 6.67 5 6.67 0 1.67 0 0 0 0 33.33+2.89¢
MetNM_M10/2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
MetNM_M11/1 0 0 0 0 1.67 5.00 1.67 1.67 0 0 0 0 0 0 10.00+5.00e
MetNM_JKR14/2 0 0 0 0 3.33 1.67 1.67 0 0 0 0 0 0 0 6.67+2.8%f
MetNM_JKR16/3 0 0 0 0 3.33 1.67 0 0 1.67 0 0 0 0 0 6.67+2.8%f
MetNM_JKR17/2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
MetNM_JKR18/4 0 0 0 0 21.67 20 6.67 1333 333 1.67 0 0 0 0 66.67+7.64b
MetNM_JKR19/4 0 0 0 0 5 11.67 3.33 1.67  1.67 0 0 0 0 0 23.33+7.64d
MetNM_NBM10/3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00+0.00f
BbNM_CC1/1 0 0 6.67 10 26.67 2833 16.67 6.67 167 0 0 0 0 0 96.67+2.8%a
P-value <0.0001**

Means + SD in a column followed by a common letter are not significantly different (P>0.05) according to DMRT.

SD = Standard deviation, ** = Significantly different at 99% confidence level
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3.3. MUY INaURas1u Beauveria bassiana

v

v <
AYLUANTEUN

]
P

\We31971 B. bassiana lelwian BONM_CC1/1 i
\vhanemusunseVinlddfian gninufinuunuaUed
Fowdasyfints 5 9dn (Table 4) awituinluynnass
Husnualesifistumuegdeiiiiutu ferede 21 fu
windmansindduiuadesagn (4.10 x 10° aes/niu)
Fslalumnsinannsadi (P>0.05) fudnTnausmeny (3.89 x
10° aos/n3u) drumdatndeniiuiinaalesiiosiian

(2.40 x 108 aUas/n3u)

4. aAUTIINANTSINY

nskengesnelsauias (5187 Metarhizium
spp. Wa¥3I1V11 B. bassiana) nnmetenulunmsinuil
Foniuenlaiignvarialaiduarnmsiasauansaiully
unazlolyian @oanaosiu Thaochan and Sausa-Ard
[21] fisreauindes M.anisopliae fuenarnduluen

Aunniald e u1desuus1mis SDAY (Sabouraud

dextrose agar + yeast extract) Was1azilanwuylalail
WATNITLOTYUWANANAY LHULRBITU Sepulveda et al.
[22] ANUINFOI T8 M. anisoplice anslolaian i

Snwaelaladiunneneiy waziiothudgsuuamisiass

a o aaa

Fofidnetu wihduleloamisrfudnuurlaladill
Swariwansneiusenld Swrnmsanwadsiiasifiui
\$o31971 B. bassiana (BBNM_CC1/1) 98138J UNDIMNS
PDA $1n3nTes1 Metarhizium spp. lelwianay o st
onaifloanannenms PDA ldunzausenisiaiauoate

v

finam Fadesusazeia 29115815915 UN 91938y
wazassadedineiu Snitstuagnduanavesde iudu
TnelawzUiinauardndiuvasaiveunarlulnsou 3
Deb et al. [23] 598913051 8. bassiana 1a5ay#d
ﬁ?j(ﬂ‘uua’m’]i Sabouraud dextrose yeast agar (SDYA)
e Sabouraud dextrose agar (SDA) Feomsiaoade
Meaowiiaiiildiunauves peptone deiiodnduunas

d
TulasiundraylunisesSyveatesdues

o o

Table 4 Spore yields (means + SD) of the isolate Beauveria bassiana, BONM_CC1/1 cultivated on

different cereal grains

Spore yields (x10® spores/g) at different cultivation times

Cereal grains

7 days 14 days 21 days
Sorghum 3.17+0.02b 3.49+0.18a 3.71+0.14b
Unmilled rice 0.44+0.03d 2.21+0.20b 2.40+0.13d
Maize 1.75+0.05¢ 2.71+0.45b 3.01+0.32c
Broken maize 3.34+0.26ab 3.68+0.12a 3.89+0.12ab
Broken rice 3.46+0.20a 3.87+0.35a 4.10+0.11a
P-value <0.0001** <0.0001** <0.0001**

Means + SD in a column followed by a common letter are not significantly different (P>0.05)

according to DMRT.

SD = Standard deviation, ** = Significantly different at 99% confidence level

Tunisvnaeussdvsnmusadosnelsauuasie
nsdvianenusunseiine 3 axfuindesine 12
Tolwan idvhanemusunsgiinldunndrstuiannuds
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v
= '

Uszan 4-6 Yu ailtuegiunnudutureade S
arudilumadvhansusasdutuegfuanusuusives
elunsunadulodnguiladiusasie [25], [26] dau
Weouslelaamiiu linumsnevemusuviedinisme
vasmuaunszinifisudntion feiornidoswnain
anuanansalunisvhlfiAslsauazausuusivenie 39
Ldanansavilinuounsld udidesennazluinade
WaLNITLazN15aTeYAUln A1sRAUNRUIRNLANI DAY
Wiy mqsuaqé'fmﬁﬁagum suluiansiin wagduau
lugudnse [27], 28] Feluvnalelmannunismeves
muouINnINIsAndety nmsnetuenaidosnain
annduiilalafanmaunanides vieenandululai
mupunseinmeiiiosanasfivainidon uiidesls
aansafinUinauazunadiloseninneusndiives
wuould Ssldusnguiudulovondesunseanuiuen
ddmueu Snvadesiundleluanlilanmsadvhane
wasdngld Fadosusarlolmaniinnudumziaizas
funaasldarsydafiu [29] ogrelsAnunisidnviane

LuaRRTRIS R URgAudaverateng1e wonaNNYIn

]

¥
v v ]

AUTULIALANUTUTUYD DTN YHAvR IR
Wvane sraziafiiedunanuaiLatgs sunaladeniu
anmuanden laun gaumgll ANuFudNIMS uauan
wazUsunaieu Adudadedrdgidudu [30] daunns
WuUSuaes1 BONM CC1/1 aviuinudadnanssin
a a ° X P a a s
fanuwanauNagiiunngdsaiafinusuaalss
YoY031 B. bassiana 1NNEn d@onARBITU Seema et al.
a ' < v & & aaa ° o
[31] N91euInudatnasiuomsudmangadmsu
NSuUTNIUEEST B. bassiana Way M. anisopliae
A = a o & v < & v a
WallSsuiisunuwandnilng, waedne, waadiand,
LNAU WAYSI917 BNYie Vats et al. [32] §9lasiauin
WandasEnanunsafinuIuuies1 M. anisopliae
wazl¥e31 B. bassiana LaANgALduiy d3u Rai et al.
[33] AlAs1891U31T951 B. bassiana as1vavaslanuu
windansinuazalesiinistenaifign sesauife
412919 wagdnalne muaeu Tuvg Mar and Lumyong
[34] s1891uITos1salalaanaiunsaas1savasuy
wansyfwlan1aiu Judesn B. bassiana a519adasle

wnfigauuwdadlnausliuandeiunisasisalesuu

97

wind1 nsiidesvna lelaan BBNM_CC1/1 @wsa
a519avesldvsianuuadadiaaisin vedlens
WosnandmasindvueveaudedidnniiSyiveda
u 9 uariiiuiliidesiesgyuazadiadedldunni 8n
naudadnarsideoundiiugrniluieinge wiailad
mm%uwammwiamm‘%ag%w‘?ﬁyasw Tuyeiwan

o 8 v & 2 Ao ¢ oaqwud
GU'I']IWWLLagLllaﬂleTJLlJaaﬂLNaﬂNaﬂHm%LLGINWWIﬂLsﬁaiq

% Y

asudulelath dsdnvurlasainuarsuidnvasyes

2 @ A

Wansy NanUuiuUINIMEeslaNEAYsanIs

]

a
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Frauas, gamadl uazsvezialunisumde Wusiu (36]

5. unagy
Wesanelsawuasiisausauléluwadnia
uassedin Sy 12 lelean (Fesden Metarhizuim spp.
$1uau 11 lelwian wazies1w1a B. bassiana $1uu
1 lelwian) anunsadvinatenusunseyinla dauiu
9 lolwian waziio31913 B. bassiana (BbNM_CC1/1)
dvianenueunsziinldifian dunafisuimande
B. bassiana (BbNM_CC1/1) fgwidadniansiniiunan
adoslduniian sesaanfowdadninauaveiy Fay
Fos BLNM CC1/1 Fsifiaumuigdmiunisunly
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6. inAnssuUsENA
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WenueanyuUNITITEMNUINE eI AlLlaE 1Y
winadau UsednUaudszunn 2562 YovoUnMAMY
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