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Efficiency Evaluation of Biopesticide-Formulation Commercial of Metarhizium anisopliae
Isolates of Rice Department for Controlling the Rice Pest, Brown Planthopper
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Abstract

Brown planthopper (BPH, Nilaparvata lugens (Stal)) is an important insect pest in the rice production
system in Thailand. Biological control is an alternate method for insect control especially the use of commercial
biopesticides which are convenient and easy to use for farmers. This research aimed to evaluate commercial
biopesticide formulations of a fungus, Metarhizium anisopliae isolates of Rice Department, for effective BPH
control inrice fields. Three isolates of M. anisopliae having high BPH control efficiency in a greenhouse were
selected to evaluate the efficiency of BPH control in irrigated lowland paddy fields in Suphan Buri province.
The results showed no significant differences in BPH cumulative mortality percentages infected by M.
anisopliae between isolates of Rice Department but significant differences were observed between isolates
of Rice Department and an isolate of Department of Agricultural Extension (MNDOAE) and control (0.05%
Tween 80) (p < 0.05). The cumulative mortality percentage of BPH infected by M. anisopliae isolates of Rice
Department, MNMHNO31 and MNNKI033, showed 55% and 49%, respectively, which were higher than
MNDOAE isolates. Thus, these two effective fungal isolates were selected for commercial development of
wettable powder biopesticide for ready-to-use isolate. These commercial biopesticides were evaluated for
controlling BPH in a greenhouse. The results showed that MNNKI033 isolate presented the highest cumulative
mortality at 68% and LT50 for 3 days than MNDOAE isolate. This is consistent with the experimental results
of the commercial biopesticides for BPH control efficiency testing in rainfed lowland paddy field and
irrigated lowland paddy field at Suphan Buri province. We found that the commercial biopesticide MNNKI033
isolate had significant higher BPH cumulative mortality than control method (without using biopesticide)
(p < 0.01) with average BPH mortality at 36%. Furthermore, isolate of MNNKI033 will choose more isolate
from DOAE (MNDOAE) to use for biopesticide to control BPH in paddy.

Keywords: rice, brown planthopper, entomopathogenic fungi, Metarhizium anisopliae, commercial biopesticide
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M. anisopliae \ilanNsEART A i3 endlslu
msmuamwﬁyﬂns:‘immﬁﬁﬂma

UL FEUINURABUSUINAN WA, 2564 T8
PAUNNAIAUS WA 2565 NANITNAAES LUANINI
TRLITNIY AINTAGNIIOULF ﬁqmmmﬁmwﬁmm?ﬁ'ﬂ
32.7 DIAEALT LA Lmzmm'%uzﬁ’mi’wﬂﬁmm:mLaﬁlﬂ
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AnsPnEAzaNTadnAenszIanRLNA1Aa NN
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MNPRE034) Tnannsmeazanaasinaanssinad

Fig. 1 Metarhizium anisopliae 4 isolates on solid culture media (cooked Sao Hai rice) at 14 days,
A= MNMHNO031, B= MNNKI033, C= MNPRE034 and D= MNDOAE
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Table 1 The cumulative mortality percentage of brown planthopper (Nilaparvata lugens (Stal)) after treating

with four isolates of Metarhizium anisopliae on cooked hard non-glutinous rice (Sao Hai) and 0.05%

(v/v) Tween 80 used as a control at the concentration of 10° conidia/ml for 14 days, irrigated lowland

paddy fields at Suphan Buri province, during December, 2021 - February, 2022

No. Treatment Isolate from Mortality of brown planthopper (%)"
1 MNMHNO031 Rice Department 55.43 a”
2 MNNKI033 Rice Department 48.91 a
3 MNPREO034 Rice Department 34.78 a
4 MNDOAE Department of Agricultural Extension 11.96 b
5  Tween 80 (control) 0.00b
CV (%) 22.50

" Abbott’s formular (Abbott, 1925)

% Means within the same column followed the same letter are not significantly different by DMRT testat p < 0.05

canopy temperature = 32.7 °C, relative humidity in canopy = 77.6%

1hena agsendefosny 35-55 wawANFNNiWaENIN
Wad1Aty (p < 0.05) fdulalaanannnaudaasa
N19LNee (MNDOAE) LL@Zﬂ??Na%ﬂQUQNﬁWuﬁ’JH
0.05% Tween 80 3t 3 lalmanil fasaznisnne
aranveanaanszlnadunmaninninlelmanain
NINAYLETNNINEAT (MNDOAE) LAZNIsHAnALAN
(Table 1) 48AARBINLNNINARBITAIANNNA LAZATL
(2561) nud1 luan nisiFeunmnany Faslalnian
MNMHN031 MNPREO34 a2 MNNKI033 ¥inlsfinde
mx‘ﬂmmﬁiﬁmmﬁmsmmmuL@ﬁﬁ@gi:udqQ§@ﬂ@:
64.72-65.83
\NEATNIFNG wazldanunsoatupuladuanin

WANANIINAADI I WANIW LU A1

wandansine I danasiapanguusslunsnialanaes

%
\wesnanmalaalunadinasuasanas (Kawpet
et al., 2022)
v %

Aatiil AARIARNLTRT M. anisopliae 2 Taloian

MNMHNO31 uaz MNNKI033 Geililsz@nanngalu
& S % y
nisaduANannszlnn@tlinaluanmulamwn e
W NARTUT A s Eann e T LEm wanwwansl
%

WAl (Uszwnalng) andin Tugtluniueeazanenia (Fig. 2)

2. MSWRUGRTTIN UL BIW el Metarhizium
anisopliae 1@1‘71!,@1/1 MNMHNO31 ttaz MNNKI033
2.1 N17ATIAABUBATINITNONYDITAN UFTHTN

wagdael M. anisopliae lalaian MNMHNO31 uae
MNNKI033

Fig. 2 The wettable powder formulation of commercial biopesticides Metarhizium anisopliae MNMHNO31

(A) and MNNKIO033 (B)
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conidial germination of commercial biopesticides Metarhizium anisopliae
MNMHNO31 at 100%

PDA

SDA

54 hours

56 hours
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Fig. 3 Conidial germination of commercial biopesticides Metarhizium anisopliae MNMHNO031

and MNNKI033 on culture media

NNINARBLANNEENTRIAL DT T TNl
M. anisopliae ﬁﬁmqmmam 14 Ju Tpevinn1Ingn
dedud 5 NINGIAN 2565 WLN1398nTeeaL 100 i
1ue11137 PDA uaz SDA Taadasmuafidanaciael
M. anisopliae lelmian MNMHNO31 Hdmsnisaen
9036101118193 PDA 7l 54 497319 Ua=1W8M"3 SDA
7l 56 dalus dovlelnian MNNKIO33 Semsinnssan
90361/051 11819113 PDA 7l 36 £97309 Ua=1W8M"3 SDA
71 50 dalug (Fig. 3) wazludnuniseenvesatles lu
0.05% (v/v) Tween 80 udazyN1Inaaadiuian
96 dalus uandlfiuindadnafidmndadaslisen

3@1539n1349 T7 14 v 2 nengrau - SulnAN 2566

reuflaziiluwuuufuses aenndesiunimaaes
PRINIH WATADLY (2565) finudn %qﬁmmi%@m
Beauveria bassiana (Bals.-Criv.) Vuill azladsan’ly
0.05% (v/v) Tween 80 3aufluaninsiiliivanzanse
nssenddesveadan Tmﬂzg‘mmmiﬁﬁﬁmdmmm
ﬁﬁﬁlﬂﬂuﬂiﬁﬁmi‘mul,l,@z"l,uimmuﬁmﬁu%mm@ﬁiﬂ
nastyiFu e lunfsadvatlafuazannuialunisean
yasalaslemnarii (Safavi et al., 2007) WASMIINNT
NGIS TGN REREAN SleiReunansimenzas Ao Ly
811119ude PDA Uaz SDA %QLﬂu@mmuuﬁﬁﬁmﬂQﬂw
LﬂuL%ﬂﬂﬁﬂﬂﬁﬁiﬂLLN@\‘l Inanszusunisnalsauy

67



Table 2 The cumulative mortality percentage and the median lethal time 50 (LT5O) of brown planthopper

(Nilaparvata lugens (Stal)) after treating with commercial biopesticide, spore suspension of

Metarhizium anisopliae and 0.05% (v/v) Tween 80 used as a control at the concentration of 10°

conidia/ml for 14 days, under greenhouse condition at Division of Rice Research and Development,

on July, 2022
. 1) ; 2)
No. Treatment Mortality of brown planthopper Lethal time 50 (LTSO)
(%) (days)

1 commercial biopesticide MNMHNO031 46.88 b 8.591

2 commercial biopesticide MNNKI033 68.43 a 3.291

3 MNDOAE (spore suspension) 71.40 a 5.007

4 Tween 80 (control) 0.00 c -

CV (%) 3.90

" Abbott's formular (Abbott, 1925)
? Analysis by IBM SPSS statistics 22

¥ Means within the same column followed the same letter are not significantly different by DMRT test at p < 0.05

No. 1-2 isolate from Rice Department, No. 3 isolate from Department of Agricultural Extension

canopy temperature = 30.3 °C, relative humidity in canopy = 77.5%
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appressorium meim%uﬁqLiﬁzjﬁﬂﬁfnmmﬁﬂﬂ
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Faunsngien WA, 2565 ionundldnsaiuiads
30.3 a9ALIALTEYA LL@”mqmmuwmﬁ%mqwumzw
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Fig. 4 The efficiency test of commercial biopesticides Metarhizium anisopliae controlling brown planthopper

(BPH) in rainfed lowland paddy field at Suphan Buri province, during June, 2022 - February, 2023;

increasing humidity before inoculation by spraying water (A), inoculation commercial biopesticide

M. anisopliae on BPH (B-C), rainfed lowland paddy field condition (D)
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Fig. 5 Cadaver of brown planthoppers infected by commercial biopesticides of Metarhizium anisopliae

covered with green conidia in a paddy filed
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