KRB MEmg B RKERerEHE LB EREA

5 E
BENERBEEURY BHEH

¥
g

H %

Rk & A5 % (Leptocorisa acuta(Thunberg)) /& ¥ 3@ B (Hemiptera) ¥k 4 #4
#(Alydidae) & g » sb A IFE 75 RAGM L4E ~ db EORER T L o S R AR
ZAMAKRFEE  HRLEARE & TRREERRGILAE Z 4004
FoOXEBMERERMR  ARAFFEHAZELRYT  LEBRED
ERERLLRTEIRUAL - BAT T ERYM - FBChFE R B EEM » &
*%%%%E@%mﬁ%%ﬁ’ﬁﬁ WO B F AL B M o AR
BATE R R E B H R X RERG A R a8 - o8t 58§ (Beauveria
bassiana) BB 1031 itk » @ F NEMERXBET HRE N84 SHERE
10°~ 10" #210°conidia/ml e A7 X% » RE R SBHZ FH AR S F
80% A L 5 R A& HBZFHRTEEZEO60%IL L o 2025 F 5 1 2AE7 B
LERA KA E - BATAB RS RRGE R R EREBTEH
3R GIBE N AT TRIFRIE - S Ramik > 210" conidia/ml & 32 4
TIH R HT0% » Gk pEgh skt R 2410% ; 10" conidia/ml & 32 41
Z P RY50%  AREIERILFAKD 43% - 8~ A8 K BB
131 B A B AMAEMBRZHES

— A

2 RBAMARKRERIT DRI NE > MEHE ST LY maEH
AR EZHIL - KBPBERF > HREBFLZAMMHEIFEAMER
FXHE - REFE&H > 2HB/REEEFREAAO2% LG EMERF A7
wath o AV 21% R ESCERART Rk ATARVERKREEX
TERE - REAGOMBRALTAERER > A2020454 > 2 RHH L4

B LA RE XA EARERBE > o FE L LERREHRZA KA
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HE o FRNIAREE A A E Rk % £ (Leptocorias acuta(Thunberg)) 38
NEEWFRERIFGE LR RAEE -

Ak A % (L. acuta)fe >4 £ B ¥ % B (Hemiptera) %k 4 45 #+
(Alydidae) » 3 X i@ % % Rice earhead bug (REB) » # R L K45 83L& Ep
BEoRAE - FEE FEFE > BRA BEAMGFW §TER
Hoar o 2B ARZpHATFHEIL > PEHERLE > HFEHMHURK
FHORFG S Pk BEE)VAE X > #48 L Leptocorisa spp. €4 L. acuta, L.
oratorius, L. varicornis, L. chinensis 4% » 2%l X % B W L. acuta -
B RIE RKGHE R B F ARG LA 2R ARG~ 28/F &5
iLMﬁﬁ’&ﬁ%i%éé%é’%@m%’%@é36MH’z%m

CEFRFE RMANCGRM  ARE S BAE) EHERAL o BARBEAN
FRRMT > RGEHBBEANBRALAET  INHRAZHCHERLEIREE
57 - SR S AN E T ERRPER - DIy EANRLE - EOPITA %3

oo P S-TRIBACRMEE S & » FREFHE  BHak > HoEH
B B EF25-31 KRG A A o 5 &P B R AR E SRR R Bk
TR RAGHBREAKERL > AR I ZR R TR LABMEE >
B AU BB EZI R A OHFANRE B L ERR - BPAEZ
BE L K (pecky rice) ° sboh » BEEE K B A N %%%&ué&é—tz%% s BB K

BREk B REMKRE - BRI AE BRI KAG A KRR
¥ % B B RBEE B RBEAST o
BAI RSKG R ZHhE  EZERALZEBAE - KW - KEAW®

FACRREISTA SR OHELHEAANESE BRIVBARLEETH
ARWMAEH  BUEMRBEHIAYEE HARREEZLARRVES
Rt BERFHBIRAEZIW G K mMAESELSERMTY » HAD
s B TAAMRZZ T EY c MADERHFEARE M HIEBEL
MIRER  HEARBRBERE  THREERAGMAE RO BEXHA

P2

HEEERBEEZEATY

& 4 A i (Entomopathogenic fungi, EPF) 3 ¥ A N L &HZX AR - BAH 12
ANFERGBBEA  PRBEIEALBAL LB FRETFZ@EBNEN
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Vo uNAELERAHEETAA S A RERERF)ERRNE
Rk & THemE L2 BALERZME"" - BAALATE LERF
FRAE P EEES  HP G2 B (B. bassiana) ~ 2 3& @ (Metarhizium
anisopliae) % Cordyceps fumosoroseat BRIt R EZHER » 5 HE
HEHEERESLERARFORERNT - AR ET D AR S AT
FTHBRAKXKABFEZFELHBEADIEIWME > BT REFTORERMBYE
BRETAHEY  RFAERE - LRSS MAEE K o kool B8 (amylase) ~ A5H5
o #ak (lipase) ~ %& & B (protease) & # T & &% (chitinase) % B2 % % K AF A
DRRREEE > RHBRANGEN  EHE AR HEAS > HBEEHEIL
MAT - 28 HSHRFHBE BRA R LT L LER > AT
BRN RAKRFAKFEBEEMGF LS BT T —BER - b Fo
sk A BH GO = RRAEY - AR T E X de i SRR RIS RRE
Wl Em A o BATL A KILG 58 A& 5 A G728 K % (beauvericin) » 3k
76,83 B5 (bassianolide) & & 72 4 #2 &5 (beauverolides) % ; M2 A& 2 X 24
2 72 B % (destruxin) A, B, C, D, E&M ¥ 3 Z 72 i % B (desmethyldestruxin
B)%#™ o btk BATEA S A4 AW G HABT RN &Rk ik
% 804585%8R  255R""" R Lecanicillium saksenae (Kushwaha) Kurihara

21
and Sukarno®"” »

B KIS IS B R AL R LB 506 - Bk~ EBOH R
ERGETEGBBEEM » A RAR L BRAEBRPHRERE—
PEHRERFAMERMK - £k KRBRAFNAR LI SE LR A
HHAAFACBEHRRERRGHELZHRBEN  BHERTREMEESD
A AE -

= HHEF &
()R ARZ o3k R RNTG
82023 22024 F-F > HERERGE LBA BRI ARREZ
RAGE shan B L o L &4 B E B o &0 BRI R H v
A ampicillin & tetracycline(AppliChem) & #& it £ % % Potato dextrose
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agar (PDA) & X » U@ Ak LENEBEARHQSE1C
T5+£5%RHARI2L : 12D) ¥ - £ W84 - F1E A SR ERPDAE &
Rtk ATeF o A PFARE 4R 7XH:4E 2 B89 cm Sabouraud Maltose
Agar Yeast (SMAY) (neopeptone 10 g, maltose 40 g, yeast extract 2 g, agar
18 g, streptomycin sulfate 0.05 g/L) FAr " E#hibssdk » LA B 7058k
BATARZ A @R GEN4 CABREREHR -
(D)ot T A MER
#§ &> 8f B 4k XA Yeast Genomic DNA Kit (Geneaid) % BtDNA »
BTy iR AR BB B AT i 2 2R A 5 BRAEAT o SR4E A 3] FHTSIF(S'-TCCG
TAGGTGAACCTGCGG-3") B ITS4R(5'-TCCTCCGCTTATTGATATGC-
3") & AT PCR LA $& 3% 4% b5 B2 I #2 4% & (internal transcribed spacer,
ITS)" + 4 4% B &8k # » UB5.1F(5-CGACCCGGCCAACTAC
TTTGA-3") A B3.1R(5-GTCTTCCAGTACCACTACGCC-3") & — 4 3] F
¥ 3% tgintergenic region B locus(bloc)& Bk B & ~ BA983F(5'-
GCYCCYGGHCAYCGTGAYTTYAT-3")Z2218R(5'-
ATGACACCRACRGCRACRG-TYTG-3") & — 4 3] 7 # 3% 18
translation-elongation factor lo (TEFla)En.;E’x BB, AT AR
2o b3 g 2 DNA K B @ilehibtt » L2 REAMHHEM A
PR B) AT/ » &5 4 F UNCBI GenBank databasei’Eﬁ’DNA}%i 7
bL¥t -
(=) 85 8 B AR R B AR R ek Z B0 71 8134
BSMAY FAR L AR B HRAE/RLZEE(MAIOLI2
YCC604 - MA1011 » MA329) % & 78 A (BB1031 » BB406) % 64 i
¥ Bm & AmA0.05% Tween 80 HK » R FoAfF UEZRE
Z3npse > BASRYOABIE A 4% Ragarty - LA HBEFERR
Fir o £ 38 F 3 B MR AR 10" conidia/ml e F 1 F R o A AE AR R R
BAEMM e 2% NEARKBRHRZESEMAN » AHEERE 8 ML
B X RERGHER & » B 385 ml bl & 58 AskZ e T B srn
B BREASHNU20ELMA—FH > &E=F4 > HREA

54



240.05% Tween 80 & B K "B » K EH#25+1°C ~ 12L : 12D A& 75 + 5%
RHzEBARMY » TREFEHBFHARTE
(m9) & 78 H BB1031 $ Rk skt R Ak s R 5 sk 2 IR L RO 3K
#—FUHERN BkGBEBBIO31 AT R B R E X #RER
B oo W RAMRD BT FRIFERIEAE A10° ~ 10" & 10" conidia/ml » "E %5
mIF AT WK B N X R R R sh s a3 > 4Eh)BATHAE - B R E
WHyR U208 A8 A —F4H > R =F4 0 HRAA20.05% Tween
0 MK a5 » HEMN 25£1°C ~ 12L : 12D A 75+5% RH 2188 4 &
BE o TREGFHESMPHREE A CHBREAREEL BE
BNGH — BB ALY > FREREKELARSGRILT > #0E
BBAE ARRCE -
(R)BE¥H A7 HBBI0317 T4 ¥ 22 P&
B BB103178F # ;%% (10° conidia/ml) 200 pl » XA = f sk & #
BAE9 cm WAFiR#: » 4 B3 B4 15 ~ 20~ 25~ 30 &35 CH SRR
w2 A E#H(20 : 12DRT5+5% RH)® » BAFR L /TG4 - 12
&

B2 BIHRBFRTRERY  sRFERAEIRBRTZH
R BPRARY BAUBRXBMGERE IR 2 oA THE

FRIEUAI0ERETAH—EH 0 =FER -
(55)&72 K BB1031 ¥ Rk 4k th 2 @ B g 8 Rk

20255 1 BV K AS BA L8R 12 AT B > B R F B EHHE3 53
HIRE > ARREBEMAEBEVIOAR - BREBE AL 3B E
AN I T) > B REHE A MFR NG A EZ G798 FEH K
10" % 10" conidia/mlfe FIE B » LA B A AR BB A7 R I 40 > ¥
Balgk  FHETREIR £E3R - BRALANZFEALS
B 34k AR EAE A B ER NEHBES0E KL 3t
AERBEOREDERE » REBEE)=(1-(REAWHA GIBHA%L
FHEEBHRARENTFHEER)/(RELAER QB ANTEE
SEXHBERIESL FHESH))Z100%" - sbob - £ HIRFEE
FREZAFEHADEIN0ERAEEDETRERE > N7 14R%K > L

\8
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M AR AR PR EE o B BRI E B BAE RS S AT Y
/77\7}:}? ’ '&}iiiéﬂ‘&é}glj\@&aﬁ%%‘q100%%%3,“; , igfi’%%ﬁ . EE{%L‘,(/H\
k&R R G R EHH -

= B REHG

(—)&nEeAty £ET
BERUCEABELEH BT EARREIAGESLH L
SEER 12¥ A A ERAEAK 0 &ITS » B locus R TEF R & EATAZ H B&
}%551]?2 » B R E B TMAL012 - MA329 R MAILOLL E 4k A 272 @/ (M.
anisopliae) ; YCC604 Btk & 2732 (M. pinghaense) ; BB406 &
BB1031 A # A3 e & 78 A (B. bassiana) (k1) -
(=) & B B PR3 R Bk 4 A Ak ik 2 B 71 0K
b ik 64k B 4k 2L 10° conidia/mliE B 2 70 F 5 5k o Bl 48 R ¥k 4
HE R NHAEHEHREETTREZ » MAL012 » MA329 » MAILOII »
YCC604 - BB406 A BBI031 E A TH Mz &I FHETE N5
46.7£3.3% ~ 0.0+£0.0% ~ 3.3+3.3% ~ 10.0£5.8% ~ 4.6+3.4% % 100.0+
0.0% » $#4 R %50.0+0.0% » &RV AHRMIEHE 2 E(P<
0.05)(k1) - £+ > BB1031 &/ B & BomtE X @Ak -
(=) & 72 EBB1031 #f Rk &5 R R sk B 8k X0k B RE )3
BB1031 #4222 10° ~ 10" & 10° conidia/m1 % 76, F 2 £ 3 48 R &k
S FRak o NFETBZPFHRERS R A8T.0£2.1% » 93.3
29%K97.0+4.5% » HRBER BT HM  SRIFEAH R A ZHR
*ERP<0.05); HHEEX R PFHREFESH AH633+£2.477.0+
8.7%%80.0+4.7% » HRA A H1.7+1.7% » HR@AR &R L LM &
RIEMAAHREZRE L E(P<0.05) (B1) - B & #RTeFBIFRIR
B o HAh R R ek R gk R R Ao BOEE R Lo br o
BB R > T L BAI  RERE - 7 0EE® & H ALK
Mmoo kAL BERERSG  BBAERGERKTES LT TF(H
2) » AAIAMREAT ZRE R AR - st MBEEERAT > Bk
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HaREIBREES  HARNRRRHEEE A A E (X8
BB BB PATEF)ZEN  RERRZEFURE B
CRERREETE ST ELEEARRBBRGER BRI T
FHFBBEARENES - HY » ZHRABRERDBEMERTFTH
oM THEALEAN BB RaBAMBRIEHRE" -

F1L A& &4 B AAKKE AR H RERGE R R 82 B0R 783K

Table 1. Collection locations of entomopathogenic fungi strains and the
pathogenicity against Leptocorisa acuta adults.

: _ . Mortality (%)’
Strain Scientific name Isolation source

(mean £ SE)

MA 1012 Metarhizium anisopliae Soil 46.7+£3.3b*
MA 329  Metarhizium anisopliae Sogatella furcifera 0.0+0.0c
MA 1011 Metarhizium anisopliae Recilia dorsalis 3.343.3c
YCC 604  Metarhizium pinghaense  Scotinophara lurida 10.0£5.8¢
BB 406 Beauveria bassiana Scotinophara lurida 4.6£3.4c
BB 1031 Beauveria bassiana Leptocorisa acuta 100.0+£0.0a
CK -- - 0.0+0.0c

! Mortality was recorded after seven days.

*Means with different letters within a column were significantly different (P <0.05) according to
Tukey’s test.

100 a

a b - CK

I 10° conidia/ml
[ 107 conidia/ml

80 - b 1 10° conidia/ml

60 -

40

Infection rate (%)

20 4

Nymph Adult

Instar

B 1. 7R ) & 78 ABB103178 iRk L $ REk st R R sk B & LR &

Fig. 1. The average infection rate (mean + SE) of adult and nymph of Leptocorisa
acuta inoculated with conidial suspension of Beauveria bassiana BB1031.
Means with the different letters within the same instar group are
significantly different (P < 0.05) according to Tukey’s test.
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E2. 4785 BB1031f& ES *iﬁ%%‘x% %z Fﬁﬁ ° (A)% &k 3 (B)ﬁkm ; tl:fﬁ'l R=
Imm
Fig. 2. Leptocorisa acuta infected by Beauveria bassiana BB1031. (A) nymph,
and (B) adult. Bar = Imm.

(m)BEHEBEABBI3IBTHY 22 Y
BAERE) ﬁ%T\i&%zﬁﬁﬁ’E%M$ﬁ’ﬁ§H‘
20~ 25 30R35°CI 5 ¥ £ £ 40.0+£0.0% > 15.7+2.3% > 373+
1.5% ~ 52.0£0.6%&46.7+0.3% ; f£ 48/ 05 » FIHF R & A 477+
1.2% ~ 96.3£0.9% ~ 97.7£0.3% ~ 98.3+0.9%%98.0+0.6% » Bp20°C~
3SCHF RS RBE é;ﬁ\-(iﬂ) o BAMUAET T Ry A T8 F R K
B EABRFE2ZBRES) B rEHERRREEXIALERE
i%ﬁT&%%ﬁ%%i% EBRRIRERE R4S EK
RO S R LSRRI
K2 ARBEH G ABBIO3I R FHE 2 HE

Table 2. Effect of different temperatures on the conidia germination rate of
Beauveria bassiana BB 1031.

BB 1031 Germination rate (%) (mean = SE)
Incubation time (h)
Temperature (°C) 24h 48h
15 0.0+0.0d* 47.7£1.2b
20 15.7+£2.3¢c 96.3+0.9a
25 37.3+1.5b 97.7+0.3a
30 52.0+0.6a 98.3+0.9a
35 46.7+0.3a 98.0+0.6a

*Means with different letters within a column were significantly different (P<0.05) according to
Tukey’s test.
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3. 572 §BB1031 45 £ 78 74 ¥ @42
Fig. 3. The conidia germination process

of Beauveria bassiana BB1031.

(2)&78 BBBI031$# Reksk b 2 @ M 62 R
HRGEERMEARERE  FEREANRBRERAH B ah
AREWER > ERETNEE%LETE - 100 &10° conidia/ml & 2
Mz PR E SR 5B A38.6K48.6% : £ 1488 » FHRE
56 % 55 #42.5853.4% 2 H21 B8 FHRER &R 5 5T
#50.6%70.2% (%£3) - AN EIREEBLBREBRLEER - 100K
10° conidia/mlE B a2 %78 FH R L2 5% £47.1+0.3K63.6+
1.1% 5 %148 PR & 255 £53.842.3K70.5+1.2% » ¥ H @A &
ROE SR SREMHBAHRBEZEEL £ EZ(P<0.05) (B4 - @ /H
L@RY FTITHAXABAREAERZIE TR #EN L
£3.6 78 HBB1031 4 R sk th % w1 B by 6 R

Table 3. Control rate of Beauveria bassiana BB 1031 against Leptocorisa acuta

in field.
Control rate (%)*
Instar Days Inoculum concentration (conidia/mL)
107 10®
7 38.6 48.6
Adults & Nymphs 14 42.5 534
21 50.6 70.2

*Control rate was calculated following the Henderson-Tilton’s formula.
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E(ES) > T3 wE G RPFHE RS 20 S hl - & Map 54 RE#
EE o KB pM &R B Bmiatt > 10 conidia/ml & 32 48 2 4 K
HMERRD2.7% > @k ERBRV11% ; 10" conidia/ml & 32 48 2 #%
FKAERRD09%  BXEERKRD2.9%(EO6)

100 1
EE CK

80 1 a B 107 conidia/ml
. a I —1 10® conidia/ml
X T b
< b
Q 60
<
-
=
[}
5
B3} 40 A
=
S

20 -

C c
0
7 14

Days after inoculation

B4. R E 58 HBB103178 1Rk & 4 & R Rek k6 oM R & &

Fig. 4. The average infection rate (mean + SE) of adult Lepfocorisa acuta
inoculated with conidial suspension of Beauveria bassiana BB1031 in
field. Means with the different letters within the same days group are
significantly different (P < 0.05) according to Tukey’s test.

5. 8 M Rk e Z sk £ T8
Fig. 5. Sporulation of adult rice Leptocorisa
acuta in field.
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B6. %M G728 HBB10314% & R ¥ fa 2 sk B Mk o (A)kEsk 5 (B)a sk
Fig. 6. Grain quality traits of different treatment groups following application of
Beauveria bassiana BB1031. (A) brown rice, and (B) milled rice.
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W &

hS

REBGWHEEGRIHCLERBRARR HET R BEHATEE
K> BATRS WM LBAE LM s FRLLEHRAKRIARALEE
ARGHEZEAERRE BEEZEIXMRYESLEERIRERKRGELRZ
FREH EHLRAIARBETHAEAEBZRARE RS R &K A
% o AAEHERSHRBENZALEEABBIO3 Hk o &4 3T 4 LR
RO BTHEHEBRSEZIHT AL MEREHEE DR Ee 55
FREHARARGE R SR ARG TEARABHEEN > TTHRBER
BRZAER S RRTHERARGHERESHERERZLF » B84
RGBT B -
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Development and application of Beauveria bassiana BB
1031 strain against rice earhead bug, (Leptocorisa acuta
(Thunberg)) in organic paddy fields
Fang-I Chang'

'Assistant Researcher of Taitung DARES, MOA.

Abstract

The rice earhead bug (Leptocorisa acuta), belonging to the order Hemiptera
and family Alydidae, is a major pest commonly found in organic paddy fields
located near mountain areas or mixed forests in Guanshan and Chishang
Township, Taitung County. Both adults and nymphs of the rice earhead bugs feed
on rice grains by piercing and sucking during the milky to dough stages of the
first and second cropping seasons. Damaged grains develop black spots, and
such pecky rice often break during milling, thereby reducing rice quality. In
severely infested fields, the proportion of pecky rice may exceed 10%. Currently
available oil-based agents, such as mineral oil and narrow-range oil, have shown
limited efficacy against L. acuta. Therefore, there is an urgent need to introduce
effective organic control agents. During field surveys, individuals of L. acuta
infected by entomopathogenic fungi were collected, from which a strain of
Beauveria bassiana (BB 1031) was isolated. Laboratory inoculation tests
confirmed its high virulence. After seven days of inoculation with three
concentrations 10°, 10°, and 10° conidia/mL, it show the average mortality rates
of adult were approximately over 80%; while it was about over 60% for nymph,
respectively. In the first cropping season of 2025, a field trial was conducted in
organic paddy fields in Guanshan Township to evaluate the efficacy of B.
bassiana against L. acuta. After three applications of BB1031, it showed that the
average control efficacy rate of 10°conidia/mL treatment was about 70% and the
proportion of pecky rice decreased by approximately 10% compared with the

control group; while the 10’conidia/mL treatment showed an average control
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efficacy of about 50%, and a reduction of about 3% in the proportion of pecky
rice. These findings suggest that B. bassiana BB 1031 has great potential for

development as a microbial pesticide for organic rice pest management.
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