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dudureaden 1x10° Tailile/ua. Wes1 Metarhizium spp. lelaian NM_SS 9/2 fusgavannlunismuauruauLIa Iy
wnitgn Tnednisinde Wiy 86.67% luiuandrameadd (P>0.05) Auleleian NM_BAL 7/1 (71.119%) uag NM_NS 7/2
(68.89%) drulelwian NM_CLPK 4/1 anunsoidwihanesnudligaiian (60.00%) sesasunde NM SN 2/1 (57.78%) 910
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ABSTRACT The housefly, Musca domestica L. is an insect pest that acts as a vector for many pathogenic diseases
and cause nuisance in both people and animals. The present study was conducted to evaluate the virulence and
efficiency of different local isolates of entomopathogenic fungi to control housefly in laboratory conditions.
Entomopathogenic fungi were collected and isolated from soil in Nakhon Ratchasima province by baiting technique
using yellow mealworm larvae, Tenebrio molitor L., as bait. Total of 45 isolates of entomopathogenic fungi with the
41 isolates of Metarhizium spp. and 4 isolates of Beauveria bassiana were found. The entomopathogenic fungal
bioassay comparison was carried out to examine the virulence effecting of housefly (2" instar of larvae and pupae).
Total of 34 and 13 isolates out of 45 isolates had effective infection of larvae (4.44 — 97.78%) and pupae (2.22 —
97.78%), respectively. When compared at conidial concentrations of 1x10° conidia/ ml, Metarhizium spp. isolates
NM_SS 9/2 had the highest infection with 86.67% on housefly larvae, which was non-significantly difference (P>0.05)
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from Metarhizium spp., isolate NM_BAL 7/1 (71.11%) and NM_NS 7/2 (68.89%). Meanwhile, Metarhizium spp. isolate
NM_CLPK 4/1 had ability of infection to pupae 60.00%, followed by NM SN 2/1 with 57.78%. This present study
suggested that entomopathogenic fungi isolated from Nakhon Ratchasima province had the efficiency to control
housefly and can be applied in controlling and preventing housefly in animal farm conditions.

Keywords: housefly; entomopathogenic fungi; biological control
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Table 1 The entomopathogenic fungi isolation and biodiversity of different location

Data of soil collection

% Infection + SD

No. Isolates
Entomopathogenic fungi  Source (Habitat)  Location (Village, sub-district, district) Larvae Pupae
1 NM_NBM 4/3 Metarhizium spp. Eucalyptus field Ban YayTeam, Nong Boonnark, Nong Boonmark 77.78+10.18 0.00+0.00
2 NM_NBM 10/4  Metarhizium spp. Papaya field Ban Pracha Nimitr, Nong Takai, Nong Boonmark 8.89+3.85 86.67+13.33
3 NM_KBR 5/1 Metarhizium spp. Eucalyptus field Ban Oraphim, Oraphim, Khon Buri 64.44+10.18 0.00+0.00
4 NM_KBR 8/1 Metarhizium spp. Eucalyptus field Ban Chae, Ban Mai, Khon Buri 0.00+0.00 0.00+0.00
5 NM_SS 2/2 Metarhizium spp. Para rubber field Ban Non Somboon, Non Somboon, Soeng Sang 31.11+10.18 0.00+0.00
6 NM_SS 9/2 Metarhizium spp. Forest soil Ban Nong Phaiyai, Soeng Sang, Soeng Sang 97.78+3.85 0.00+0.00
7 NM_SS 10/3 Metarhizium spp. Sugar cane field Ban Sub, Soeng Sang, Soeng Sang 6.67+6.67 86.67+13.33
8 NM SD 5/3 Metarhizium spp. Rice field Ban Tan, Phon Tong, Si Da 44.44+10.18 2.22+3.85
9 NM_PM 5/1 Metarhizium spp. Rice field Ban Dongyai, Dongyai, Phi Mai 46.67+13.33 0.00+0.00
10 NM PM 7/1 Metarhizium spp. Rice field Ban Nikhom, Nikhom, Phi Mai 44.44+3.85 0.00+0.00
11 NM _DKT 5/2 Metarhizium spp. Rice field Ban Khao, Bankhao, Dan Khun Thot 77.78+16.78 0.00+0.00
12 NM_DKT 9/1 B. bassiana Forest soil Ban HuayMai, Nongbua Takiat, Dan Khun Thot 0.00+0.00 68.89+25.24
13 NM_TPR 3/3 Metarhizium spp. Rice field Ban Tamnop Tewada, Samnuktakhor, The Pa Rak 48.89+10.18 2.22+3.88
14 NM _TPR7/2 Metarhizium spp. Rice field Ban NongPho, Samnuktakhor, The Pa Rak 0.00+0.00 84.44+13.88
15 NM_TPR 10/2 Metarhizium spp. Rice field Ban BuengPrue, Bueng Prue, The Pa Rak 35.56+13.18 4.44+3.85
16 NM NS 2/1 Metarhizium spp. Rice field Ban NongWeang, Ma kha, Non Sung 24.44+3.85 0.00+0.00
17 NM_NS 4/1 Metarhizium spp. Forest soil Ban Don Chomphu, Don Chomphu, Non Sung 35.56+3.85 0.00+0.00
18 NM NS 7/2 Metarhizium spp. Forest soil Ban Donree, Don Chomphu, Non Sung 86.67+6.67 0.00+0.00
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Table 1 The entomopathogenic fungi isolation and biodiversity of different location (cont.)

Data of soil collection

% Infection + SD

No. - Isolate Entomopathogenic fungi  Source (Habitat) Location (Village, sub-district, district) Larvae Pupae
19 NM SN 2/1 Metarhizium spp. Rice field Ban Mamuang, Bung Khilek, Sung Noen 8.89+3.85 86.67+11.55
20 NM SN 3/1 Metarhizium spp. Forest soil Ban Naklang, Nakang, Sung Noen 0.00+0.00 0.00+0.00
21 NM SN 4/1 Metarhizium spp. Cassava field Ban Bhuyai, Sung Noen, Sung Noen 42.22+10.18 0.00+0.00
22 NM SN 8/1 Metarhizium spp. Forest soil Ban Makluae Mai, Makluae Mai, Sung Noen 20.00+6.67 0.00+0.00
23 NM CC 1/1 B. bassiana Forest soil Ban Dan Kwian, Dan Kwian, Chok Chai 0.00+0.00 0.00+0.00
24 NM_CC 2/1 Metarhizium spp. Forest soil Ban Dan Kwian, Dan Kwian, Chok Chai 0.00+0.00 0.00+0.00
25 NM CC7/2 Metarhizium spp. Forest soil Ban Phlapphla, Phlapphla, Chok Chai 26.67+6.67 0.00+0.00
26  NM_WNK 5/1 Metarhizium spp. Forest soil Ban Butako, Wang Nam Khiao, Wang Nam Khiao 42.22+3.85 0.00+0.00
27 NM BUL 6/1 Metarhizium spp. Forest soil Ban NongWang, NongWa, Bua Lai 0.00+0.00 0.00+0.00
28 NM_BUL 8/2 Metarhizium spp. Forest soil Ban NonlJan, NonJan, Bua Lai 0.00+0.00 0.00+0.00
29 NM_BUL 9/1 Metarhizium spp. Forest soil Ban NongHai, Bualai, Bua Lai 15.56+3.85 0.00+0.00
30 NM_LTMC 3/3  Metarhizium spp. Rice field Ban NongPhong, Khui, Lam Thamenchai 24.44+10.18 0.00+0.00
31 NM_LTMC 5/1  Metarhizium spp. Rice field Ban NonChumphuang, Khui, Lam Thamenchai 0.00+0.00 77.78+10.18
32 NM_LTMC 7/2  Metarhizium spp. Rice field Ban PoDang, Chong Maeo, Lam Thamenchai 62.22+10.18 0.00+0.00
33  NM CLPK 1/3  Metarhizium spp. Forest soil Ban Muang Kao, Phra Phut, Chaloem Phra Kiat 31.11+7.70 0.00+0.00
34 NM _CLPK 4/1  Metarhizium spp. Rice field Ban NongKrathing, Nong Ngu Lueam, Chaloem 68.89+10.18 97.78+3.85
Phra Kiat
35  NM_KTLS 7/1 Metarhizium spp. Rice field Ban Nong Khu, Kham Thale So, Kham Thale So 93.33+11.55 2.22+3.85
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Table 1 The entomopathogenic fungi isolation and biodiversity of different location (cont.)

Data of soil collection

% Infection + SD

No. Isolates
Entomopathogenic fungi  Source (Habitat) Location (Village, sub-district, district) Larvae Pupae

36 NM KTLS 7/3 Metarhizium spp. Rice field Ban Nong Kok, Nong Suang, Kham Thale So 0.00+0.00 0.00+0.00
37 NM _BY 9/1 Metarhizium spp. Rice field Ban Donkhonta, Khun Thong, Bua Yai 42.22+10.18 0.00+0.00
38 NM BAL 7/1 Metarhizium spp. Forest soil Ban Bom, chaoraka, Ban Lueam 82.22+10.18 0.00+0.00
39  NM_MY 9/1 Metarhizium spp. Rice field Non Sung, Krabueang Nok, Krabueang Nok 0.00+0.00 80.00+13.33
40 NM SK3/2 B. bassiana Forest soil Ban Kudnoi, Kudnoi, Sikhio 0.00+0.00 0.00+0.00
41 NM_SK 6/1 B. bassiana Forest soil Ban NonKum, Mittaphap, Sikhio 0.00+0.00 0.00+0.00
42 NM ND 2/2 Metarhizium spp. Forest soil Ban Wai, Sam Phaniang, Non Dang 37.98+7.70 0.00+0.00
43 NM _ND 8/3 Metarhizium spp. Forest soil Ban Nontathen, Nontathen, Non Dang 4.44+3.85 0.00+0.00
44 NM M 1/1 Metarhizium spp. Sugar cane field Ban Nong Chai, Chai Mongkhon, Mueang 6.67+6.67 2.22+7.70
a5 NM_M 10/1 Metarhizium spp. Forest soil Ban Pukhoalad, Ban Mai, Mueang 8.89+3.85 0.00+0.00
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WANAIMSEaR (P>0.05) fulelaiam NM BAL 7/1 (37.78%) daunsinioavauvosiuil 7 uaz 14 wuinleloian NM SS
9/2 ﬁmiam%uaasauqﬂﬁqﬂ (86.67%) Flalunnsnannsadd (P>0.05) Auleleianm NM_BAL 7/1 (71.11%) uaz NM_NS 7/2
(68.89%) usumAnsinemeadn (P<0.01) fudeleluandu 4 luvaeitloloian NM_NBM 10/4 linunsinidovemueu
wnasTutu (0.00%) @runisnudieansiadl Cypas® wunsmevemueuktasiutiu 100% Tuan 24 $2lua uslinunis
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Table 2 The effective of the entomopathogenic fungi against the larvae stage of housefly (Musca domestica L.)

Days after inoculation / Infection (% * SD)”

Treatments/Isolates

7 days 14 days Cumulative infection
Water (Control) 0.00+0.00c 0.00+0.00d 0.00+0.00d
Tween 20% 0.05% (Control) 0.00+0.00c 0.00+0.00d 0.00+0.00d
Insecticide Cypas® # (Control) 0.00+0.00c 0.00+0.00d 0.00+0.00d
NM_DKT 9/1 2.22+3.85¢ 0.00+0.00d 2.22+3.85d
NM_SN 2/1 6.67+11.54c 4.44+7.70cd 11.11+19.24d
NM_CLPK 4/1 2.22+3.85¢ 0.00+0.00d 2.22+3.85d
NM_NBM 10/4 0.00+0.00c 0.00+0.00d 0.00+0.00d
NM_LTMC 7/2 17.78+20.37bc 15.56+13.87cd 33.33+33.33cd
NM_KTLS 7/3 17.78+10.18bc 17.78+20.37bcd 35.56+26.94cd
NM_BAL 7/1 33.33+17.64ab 37.78+3.85ab 71.11+£20.37ab
NM_NS 7/2 44.44+16.78a 24.44+7.69bc 68.89+19.2dabc
NM_SS 9/2 40.00+13.33a 46.67+17.63a 86.67+11.55a
NM_SS 10/3 15.56+21.43bc 17.78+25.24bcd 33.33+46.67cd
P-value <0.0002 <0.0001 <0.0001

Means + SD in the column followed by the same common letter were not significantly different (P>0.05) according to DMRT

¥ SD = Standard Deviation; # Insecticide (Cypas®) 100 ml./20 L.

nswSeuiieulseanianvesdesnelsalukiasianunsanelsalvfiudnuaiuasiutiuiu (Table 3) vidanisugn
We 7 Ju ldwunsiaevesinug (Teyaluliuandlumisne) ndsnnsugnide 14 Tu Weslelaian NM_CLPK 4/1 1iwihane
AnuAlALINTER (55.55%) sosaduiayliiuandenisadia (P>0.05) dulalan NM_SN 2/1 (51.11%) uagwaanisugnide 21

Fu Wesleluian NM_CLPK 4/1 fimsanideazanvosinudisasiuthugaiian (60.00%) 509091 Ao NM_SN 2/1 (57.78%)
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NM_NS 7/2 uag NM_SS 10/3 fiflmsindiomindiu (46.67%) lurasdinssuisildansiadl Cypas® dnunldaiuisailnosndu
Fududeld (100%) Inednuaddnuazdnuazii wazhifiniasyreadosvurndnug dlunssudsmunu (Wldansle 9

wazn15ansaulu Tween 20%) sinusauisadineandusduielawasldnun1sanie

Table 3 The effective of the entomopathogenic fungi against the pupae stage of housefly (Musca domestica L.)

Days after inoculation / Infection (% + SD)"

Treatments/Isolates

14 days 21 days Cumulative infection
Water (Control) 0.00+0.00d 0.00+0.00d 0.00+0.00d
Tween 20% 0.05% (Control) 0.00+0.00d 0.00+0.00d 0.00+0.00d
Insecticide Cypas® # (Control) ~ 0.00+0.00d 0.00+0.00d 0.00+0.00d
NM_DKT 9/1 24.44+10.18c 17.78+13.88ab 42.22+20.37ab
NM SN 2/1 51.11+32.8%ab 6.67+6.66bcd 57.78+34.21a
NM_CLPK 4/1 55.55+3.85a 4.45+3.85bcd 60.00+6.67a
NM_NBM 10/4 28.89+3.84c 0.00+0.00d 28.89+3.85cd
NM_LTMC 7/2 0.00+0.00d 15.56+10.84abc 15.56+10.18cd
NM_KTLS 7/3 42.22+7.70abc 4.45+3.85bcd 46.66+11.55ab
NM BAL 7/1 35.56+10.84abc 2.22+3.85cd 37.78+7.70abc
NM NS 7/2 33.33+6.67bc 13.33+6.66abc 46.67+11.54ab
NM_SS 9/2 4.45+3.85d 22.22+16.78a 26.67+13.34bc
NM_SS 10/3 40.00+17.63abc 6.67+6.65bcd 46.67+13.3dab
P-value <0.0001 0.0096 <0.0001

Means + SD in the column followed by the same common letter were not significantly different (P>0.05) according to DMRT

¥ SD = Standard Deviation; % Insecticide (Cypas®) 100 ml./20 L.
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