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BRREYRIRE Beauveria brongniartii (SaccarDpo) PETCH O
XKL A3 X I RN & BN
5 R F #-w E i
(1993 4H1H 28

Takanori SumMane and Kiyoshi Kawakami : Pathogenicity of an entomogenous fungus
Beauveria brongniartii (Saccarpo) PeTcH against the yellow-spotted longicorn beetle
Psacothea hilaris Pascoe and mycological characteristics of the fungus

¥HE YA I * Y Psacothea hilaris PascoE 138 H (Coleoptera) O I U L.
2+ % % *V#EEEl (Cerambycidae : Lamiinae) B¥ 2 RFAMERT, 77, 4 FI7
BERBEELE LTV, FE, AENSHOEZRCKEEL TEBICKEEREESAT
By, EEOEERPETSRI2ERAO—D x> T 5, FEORBFIBIERE, SMET
CAET 2RI ERSRE LB L, REFRICBO TR AIABLCCSEFL
OEGECRERDERSE L EWah 3 2 L EOBAD 6, BBERBEHEL,

—FH, ¥R H I F Y OBLFRRIER D > DS REHEE 35V B BRE N RIRE Beanveria
brongniartii (Sacc.) PETcH (=B. fenella) ZF Ry 3% VCHOREEET TS, &
A4 agicE T AREERME T, L 4BB LU SBON A AT ZREEDS
FH NN Eh S, MEMBEFE L TOMNBOEEEMNRRE R (WL, 1978),

2 D%, B. brongniartii LR F R 33 ) ORMEVRBIRC 81 5 EAEM AR
Yah (FEE-B, 1986), KEOFEYH I F ) IT 2BOLEHZIRDL, MR/
EEERRO—RESRBRCRINTYWS (LR, 1986 AR5, 1988 ; (RS,
1988 ; ZeH S, 1989 ; ¥ S, 1991 ; &, 1991 Herlf-¥El, 1992), FEERVWTHF R
LA EYBYRMICHE L LHRT 2 I1CIE, BOREESIHL ERVIETHES,
2 OEFLHRERORBE TELBERE 2 R RRY BE# L CEROMRER L2 L,
FEOBBEECHT AL E 2 ERASEETHL, Lo, IOIZLHT
ZHIRZLETL AL RE LR,

FITEBICBLTR, ¥RYALIFY ORI B 3 BERBERERRE B.
brongniartii DEHBE-SEMFIFEE S 720, FEOF R A I3V T 2 WEME &
RIS i AR BT ARERC DV TRET L.

B, A$iL, HEEEHREERREEAALEERF Ry 33 OEWIBRR
BT AR, O—HELTEBLIDDTH b,

%72, AREOZZIZOWT, L (1978) ix Mac Leop (1954) D3 HHICE T & B. lenella
(DELACROIX) SEMAszKO DFEZ & L 7228, A% T DE Hooc (1972) DOMERRICE

1 4EBMSRRERAE
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T & B. brongniartii (Sacc.) Percu OBEELEZHAL 2,

BXWABRZENE, FHFEOLDELDICHLTIHE L THE 2B - 2 UNAERE
FMBRFFEEEE L, FBEERUEREL, REEREERE L, W HEE LM
HERFRHE LB ERFE A ER L ERO#E LR T 5, 351, FXVAIF)ORE
REOSEICELZOIEEE B RO u R EREABE I NEHTEE, IR
WK GREEE BT, IR BEHBRERILEEL R, MR BEE v 5 —HEERK (H
ENET) Er0hL, 2L TELZOEE L ABCEALAHBEETFERO T8 %2 »
TR BMXKESREREZREEF=BRERK, ¥R VI IFVOREALFEHET T
Bl ul-ERETFR, FHOCKRE 20T - BREESMIRIEER
WERRN ERE L EL 8ILH L LT 3,

WEE L URE

1. #EE

Beanveria brongniartii 3R HOEZRTEIR L 72+ B h 3 F UEER» O S8, INEL,
FEIC X I ONEFEKRL SEEACHB L EREH® LU, &b, HENMEEE LT,
T4 - B HEEBINHEARE D B RFBEFRIRE Beauveria bassiana (No.32, No.893),
Metarhizium anisoplice (No. 205), Paecilomyces fumosoroseus (No0.396), Nomuraea
rileyi (N0.789, No.892) 1 X Uf Aspergillus flavus (S85) 2 7r, REOEBEES 114
MEFHEORFERES TH 5, BOBEITFL F A EBXEH (PEA) /3BT
F AN 7 0 —FHFEK (SMYA) #5112 £ 525°C, 15~20 0 O BE FAREEE TIT vV,
SETFBEROABRIEE LICBR S NISET % Tween 4000. 02 % F IR E A 58,
BHRLI-0L, FEFOSRERLT 21D N2 BE R CERFENET 2 FEic s o
feo SYETFREWOSETFBER b — v MBERTFER L HOLTHREL 72,

2. HEH

EVRERF AL A I F VL, FCER - ML (1991) OFETHHB® ATHER T
L« BiR, 1985) TEHELEKEBIUHH 2L, —HERTCREECREL RE%
AL -,

3 . Beauveria brongniartii DF¥ Ky H 2 F VI3 2REME

1) SEtEfRORR 3 2REME

B. brongniartii DENERE R T 5 720, HEBNERED S EERICEYE L LEHO
FRYA I FVRBICHT 2EEE 2N, BoBERR, RA2045TRERCBEY
BHEIC L - TITY, BEEROBRBIITIAF v 74y 7R—ETONEL, YIkERE
AP L LT25°C OFERNTERE Uiz, BEEOKRFE SHRERBOS D % /2% BEHRENS-
KirBER D3 (B, 1972) WX D EHE NS LCHETFHBRBECIIVHEL 2 &
B, FHUEEIZEB T 3 FEREORERE, AUEKEZRERERCES @K ER
~NMYMIARRNAL T, EFETCE» HET 2 RREERE L TTo 72, B. bassiana (No.



B « W & : B. brongniartii DIREM: & B 3

32), M. anisoplice (N0.205) OF R4 I FYRBIHT 2HEERICOWVT HEKEOHA
EETW, B. brongniartii DIFEM L HEL 72,

2) BHOREMY

FRVH I FVRRORBE, HA, K& X L B. brongniartii 12347 %2 - OBE
RH5 7, BREEIC B. brongniartii DERR No.879 % 72 138k No. 793 £ AV, ERPE
WOWT P 5 HEOFVLEH &IPS HE OB R & OFT, MWAITIIHERRE, X
EJ OV TIRMEEHL00mg LI T OBEERH & 400mg LI EOERRR &L OM TEERZME
DERODEELHRRIBDE VB X U LCo T ETHRBREBE D ST,

3) $hHiextd 2 EEMY

B. brongniartii E» BRKRERREOXF R4 3 2V $hducn4 2K E%EOFERE L,
W2 B. brongniartii OB No.894 & RO BHRFRIRE & LT D B. bassiana
(No. 32), M. anisopliae (No. 205), P. fumosoroseus (No. 396) 8 & ' N. rileyi (No.
789, No0.892) 2FHWTLUTD IS ZfTo7, T4bbH, BB ALSRT20~26HMEH
BLEF R 2 I X VHRCEEAROSETFREBERE »EEL, BELO 3 HEIZERE
ZEEE L THREZATLLOLICEEOATHECHEL 72, {RERREOREM X
RERBDOE DB L U LC,HETREBREBE I X VHEL 2,

(¥, ChEWERIE, AZAFT SR ERETLEFRY D I X VSHOBEE LA 2
ShE OEWRIZ B. brongniartii (No. 769) 8 X UF B. bassiana (No. 893) OSEF2MNA,
ZNThOBRBERCE T 2HEORGFHRERE LR/ HEFRIRIEL S00BOFETF
PREL, BFERERFSETFSOEENRIIBEL 120

4) ERHEEXT 2 B. brongniartii ORI EREE

FERHIW BT B B. brongniartii DR BT R 25 7.0, P 5 BADE
WEEH EPHEI0H N OB R BT, HEBEROKRL <) ViC X 2 HEEERICE D
FEL, Thbb, B. brongniartii BEE OB R HEEEK, 1265018, 248Kk
3R BELTHEAREA2BEL -0 INE2HEL . BEERORESR
HARE £ TORE L RERE L 0BRSS, REORKBEBEILT 2ME2HE L 72

4 . Beauveria brongniartii DRI « RBELBEICRIZTREB I UVBEORE

1) BF - HFBCRETREORE

B. brongniartii No. 769 3 X Uf No. 879 @ 2 Bikk & B. bassiana (No. 32) ZHHL, %
F - RBCRIZTHEOEES10~30C DBERGTIXB U 2 EREM L TOSEFRYF
ROBEBLIUEBERC I VHEL foo BREMIFCERFEL F AFEKX (PEA) 5t
v, —~HEBe LTy 7Ry 7B FAVviz, BFEORE R, LEREREMI0
ml ZEE I cm O+ Y IUIZHLAA TIER L - IR ORE 3 » ik 24 FREBE S
HEE*HAOLTEEL, MERECI2~INMFEEL 0B IKCEEMBET CiTo /e &
B, HFREREX L b IFEHITHBREZTY, BB THL00EOSEFEBREL TRFEE
K7z,

HEBFORT, STETRERZEREL 2MERE RERE No. 2, BER 6 mm) * L
SEEFEBRC UTER L - Rt R IcE &, FIERE T TRELERT 2EEOEE
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PRECHEL THEL 2, B, FHBZ 5 HEHTIT- 7,

2) BP3T 2BES S EEORE

BERBR T, BEEROF KA 33 ) EH210~30°C OFENTRE L - &7 ER
BTTHEEL URERBER/EL 72, BERBE T, BE225C L L, BE60~90% R. H.
DHEENTREL -EDBELRHT CHEERORR * 1:8MAE L, HEEEH5HM
DEFEEL TREREEETE L. 351, FEORBRPC BT 2ERLGEOBESHI2 1
®, HEERoRM e, 20C L30°C TI2RM T L kX B E BT 2 BEE&HT CHEL,
ZOBRORFERBEEZR/EL oo &8, HEHRBS B LEELE 2 ) MNCEEL
THHEA» SEHEEFTSY, INEPRHEL (FREBRLORER 21T 2.

5 . Beauveria brongniartii DEEM

A E 13 B. brongniartii O 5 Bk (No. 465, No. 490, No. 769, No. 800) £ & Urnt
BE & L TORBRKREMRIRE B. bassiana (No. 32), M. anisopliae (No. 205), A. flavus
(585) D3IETH 5,

REFENCR, HEBOSEFRER 107/ml2E) © 1 A£E& % EZ 6 mm OBEE
MR, Rl b DR FRL THL 7, REROBHIESIZ/MNESF A F v
7V (EE60mm) % 72FABRE (EF10mm, 100mm &) 2 5 >, &8
MERFTICREL 2. BRHTCRELRHCBT 204 FOEEHE L, Frelil
T L EIR U 72508 2 T T AMBEHE T 2 BRIEE L, ERVROEENSSETFO
EFHEHET DHBC Lo, 8, FROE»ETRER TREL B 04EERE
bhbETERL, B. brongniartii 3EFORERSIHWBEOF L L KL 7=,

P EEBESET 2RISR TH 58, B. brongniartii D EFEEBEA T F R
AIFVREEEZOEEORETR MV IS CTEERERETICHREL B
DBTHLHEDOEFRERTo oo HOEFTHEIL, DG, FiEHBEEERDREHE
ML TEWC S ARG CREL, BHEPROBRICLIT >,

# £

1. Beauveria brongniartii D% X ¥ H 2 F V) 3 2KEH

1) SEERERORERIZH T 2R

BB A 2 SIRORMBEFECHEL 3R H I ¥ VRBREE» S S L7- B.
brongniartii IIHETT2EET, ZD 3 b OR¥R, UFE, #EIE, HEEBIUEFR
POFEMENIIRIERICIZ2 DD THL L (FE1R), INHFHEREERD D b2 s LRI
BAPBERTHE, ¥ XY 2 ) RBICH LEESE FREROBENIS/mI BETH
niE, WFNR LB EDOREWRFEE LR UEWREE 2R 72,

B. brongniartii 7R D S BAERIWBH L 72 5 BRI DWW, B. bassiana BL U M.
anisopliae #RBEE LT, TOF R I FVREHSEL2LEBELERNE2EXZTH S,
B. brongniartii 3 & U M. anisoplizce TIIRLERDOFEEL A SNTH, B. bassiana 2 &
LR, FREREL{TED oL holz, ¥ Db, B. brongniartii DIREMEH L, o4
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1% Beauveria broigniartii SIEEERK

Table 1  Beauveria brongniaritii isolated from the diseased beetles collected in
various local mulberry fields
e B ok E = BT
Locality of Isolate No Total no.
collection € No. of isolates
RIS LR HAT 795, 782, 874, 875, 876, 877
Sohjya, Gunnma
B%ER 871, 872, 873
Seta, Gunnma
AETH 870 10
Ohota, Gunnma
FIEE D I 860, 866, 867, 891 4
Tsukuba, Ibaraki
I EREaT 465, 671, 672, 760, 762, 763, 764,
Ebina, Kanagawa 793, 800, 807, 869, 896, 897
B’AFER 808
Tsukui, Kanagawa
AR T 810 16
Sagamihara, Kanagawa
BRI TS 663, 769, 770, 771, 772, 774, 775, 791,
Nirasaki, Yamanashi E&’ 868, @’ 907, 908, 909, m’ 911, 2
912, 914, 940, 941, 942, 943
EBE FEH 862, 863, 864
Ueda, Nagano
ERHETH 853, 854, 855, 856, 857, 858 9
lida, Nagano
R 614, 676, 677, 678 4
Gihu
EER 887, 888, 889 3
Hyogo
BER 898, 899, 900, 901 4
Tottori
&t 72
Total

FRYH I FYRBCHT REEEBERLLERCT > 5 — T 1V RF LT OB

DWTRKHRETH %,

Isolates underlined showed pathogenicity to Psacothea hilaris adults markedly, other
isolates had not been investigated their pathogenicity yet.
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B2R BHAEFLAREOFRUA I+ V)RR 25%ESE
Table 2  Pathogenicity of entomopathogenic fungi to Psacothea hilaris adults

HEE . H# .
Concent.ra.tlon No. of % of cumulative
Fungi used of comd-xal adults mortalities (ﬁi?/ml)
suspension . (conidia/ml)
(conidia/mp) et T T ST 208 days
Beauveria 1.4x108 20 0 0 0 0 >1.4%x108
bassiana X107 20 0 0 0
No. 32 x 108 20 0 0 0 0
X 10° 20 0 0 0 0
Metarhizium 8.8x10¢ 20 0 5 10 10 22.2X107
anisopliae X 10° 20 1} 0 0 0
No. 205 X 10* 20 0 0 0 0
B. brongniartii 1.8x107 20 0 100 <3.2X10°
No. 769 %108 20 0 80 95 95
X 10° 20 0 20 25 25
X 10* 20 0 5 5 5
No. 879 1.9%107 20 0 100 <1.9xX10°
X108 20 0 70 90 90
X 10° 20 0 25 50 55
x10* 20 0 5 5 5
No. 465 1.6x108 20 0 100
No. 876 1.9X10° 20 0 85 100
No. 877 4.0x10° 20 0 45 90 95
S () 20 0 0 0 0

Cont.

FEEH10°/ml BEOS4FREK AW TERL 288 0ORERIZN% H 5 izFhll
LU 72,

D&, B. brongniartii © 6 BRERA WL BEFROEBEREEIRICR L, Thob
HHOF R YD 3 FURRICHT BRED IR ML, BEESETFRERKROBEDH10%/ml
BEOBE, ZIR10%GEVWRERNEB SN, 28, EEBAROKREE» SEH XA
72 LCoo & FRABIRIEE 1310°~10°/ml TH - 7z,

2) BHORBRZH

(1) PeEEHKER2H

UL 5 BEROFOREE & PULSHEOBRBE RO B. brongniartii \=xt3 2 B2 iz
BEDONIZ(ELR), TRbL, 0HET/ml BEOSETREREEX ICB W TIXE
WEE R DO R R 15 HH%I2100% 138 U 728, BB OFETRIZ20 HE I E D 1212100
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# 3% Beauveria brongniartii BHRO* Ry H 2 %V REUCN T BKES

Table 3  Pathogenicity of Beauveria brongniartii isolates to Psacothea hilaris

adults
BEERER peat
AR ($4F/ml) RRRFEEY LCso
Concentration Nﬂj&; ; % of cum‘u¥ative
Isolates of conidial ’ mortalities (43%F/ml)
used suspension ) adults (conidia/ml)
(conidiazmn  Poculated T ST 05H days
Beanveria 9.1x10° 20 100 =1.6x10*
brongniartii x10° 20 65 95 100
No. 899 X 10* 20 45 85 90
X102 20 10 15 35
No. 910 9.4x10° 20 100 <2.6X10*
% 10° 20 65 100
X 10* 20 25 60 75
X103 20 0 15 30
No. 879 3.5X107 20 100 =5.5X10*
X 108 20 85 100
x10° 20 15 65 80
X 10* 20 10 30 50
No. 677 4.0X107 20 15 100 £4.5%10°
x10° 20 10 80 95
X108 20 0 15 30
x10° 20 5 5 20
No. 866 1.0x108 20 100 =1.4X%10°%
X107 20 90 100
X 108 20 60 90 95
X 10° 20 5 15 40
No. 863 6.5x107 20 60 100 =2.9%10*
x 108 20 45 95 100
x10° 20 20 80 95
X 10* 20 5 45 90

%z L Tre 7 LT, LCoért TIREMIARE D2 @15 Atk & U20HBOM N ORI
wBOLWTHIMERESD, THERE S ZuEVEREOANBRE I TR I EFHL I
ol
(2) MR B
Bz B UERE S WA FER AT, EEERBICETREL, BREVEYL, T2
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BAR FRVH I FYRHOIUCEBE L Beguveria brongniartii No. 879123
3N O
Table 4  Susceptability of young adults and matured adults of Psacothea hilaris
to Beauveria brongniartii isolate No. 879

4200 BERRRE fest ERRIERY
P A (24F/ml) é& LCso
Days after Concentration N 9% of cumulative
. 1 0. of °
emergence of conidial adults mortalities (2&EF/ml)
of adults suspension inoculated (conidia/ml)
used (conidia/ml) MO 10 15 20 25 days
5 1.86x%107 20 65 100 =2.29%10°
X 10° 20 15 35 70 75
% 10° 20 15 40 50 50
x 10* 20 5 5 5 5
45 1.86x107 20 35 80 95 95 =1.86Xx10°
x 108 20 0 0 25 35
X 10° 20 0 5 15 20
X 10* 20 0 0 0 0
Cont. 20 0 0 0 0

R FRVHY I FYRROMRE L Beauveria brongniartti No. 8791203 3 %%
% & DB
Table 5  Susceptibility of male and female of Psacothea hilaris adults to
Beauveria brongniartii isolate No. 879

BEEHAE 4OHBEDIFETEXY
SER (ﬁ}i%/m.l) % of mortalities LCs
Concentration at 40th day after inoculation
Repetition of conidial (4+&F/ml)
suspension HHE T (conidia/ml}
(conidia/ml) Female Male
4.0Xx107 100 100
% 10°¢ 87 91 # 4.3x10°
I X108 47 50 female
x10* 13 8 B 4.0x10°
X103 0 0 male
Cont. 0 0
4.0x107 100 100
%108 89 ' 86 M 5.4x10°
11 xX10° 42 71 female
X104 5 14 H 1.8X10°

x 102 0 0 male
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ok TRV IF)RBEEOEE L Beauveria brongniartii No. 7931343 %
B2t & OBER

Table 6  Susceptibility of weighty adults and light adults of Psacothea hilaris to
Beauveria brogniartii isolate No. 793

HEgkh  EEEREE BREETEY
HEX 4 H#E mg (5r&EF/ml) = LCs,
Body weight Conc. of % of cumulative
Adults (mg) of conidial No. of mortalities (& T/ml)
used adults suspension adults (conidia/ml)
used (conidia/ml) used 5 10 15 25H days

HE 477+ 66" 1.6X%107 20 0 60 90 90 =1.0x10°
BLHX (400—720) X 10° 20 0 35 55 60
Weighty %108 20 0 10 20 20

adults X104 20 0 0 0 0

BE 30057 1.6x107 20 0 75 85 85 =8.0%10°
57 4:=1 S (140—390) x 108 20 0 25 50 75
Light X105 20 0 0 10 20

adults X 10* 20 0 0 0

1) EHHEEME. ( ) RICRBER—R/IMEEZRL .

1) Mean=standerd deviation; Min. and Max. were showed in the parentheses.

T, MEHED B. brongniartii T ARESMOERC DL TR RE2E SRR LI,
2 OB FHW-RBR AN S T o E—FH WHRELRETH 58, HEEOHER
OGRS SNT, LikdioT, ¥R%05 LC,HETRRERREICBTLE
CERE R oI, ThRbY, RERHD B. brongniartii T 5 EZMIC IMEREIC L D
EEBRFTH o BT,
(3) hE:BEH

RAOMHEES L VA S S 2IPRL T2 ORZE2EERNHEREE 6RITRLI,
KERER (HX) OB, MRERR (H#RX) OfEL Y bIL.6ME RRBETRH
2 EDEHD B, HABROKEIC L 2HEHBC RERSTD ShedoTe, FET
BT L 7 RBI D LCsofEiz oW T 150513105/ ml BEDEER L, 25HERICB VT
b IFI2106/mlIGEWEERRL, ERVBDOLZP 0T,

3) St 2WENE

B. brongniartii ¥ & 0% OO BHRRERRE 4 Ex Ay TAESRIZEEL HRO
HELE 7 2B XU § FITR Ul ARESHITKN LTI, B. brongniartii O, B. bassiana,
M. anisopliae, P. fumosoroseus DEH 4 BHEIREM 2L, N. rileyi RIERRETH
Strs UL d, BED LCHED 5505 & 912, M. anisopliae DIRIETI1E B. brongniartii
L0 L0, B. bassiona B & U P. fumosoroseus DIRFS11E, B. brongniartii L 1%
IZEBETH - 72,
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Bk BHFEELRRFEOF RV I FVHHICHNT 2RENR

Table 7 Pathogenicity of entomopathogenic fungi to Psacothea hilaris larvae

) BEERRE o RBFECEY
HEEE (74&F/ml) g LCso
Concentration No. of 9% of cumulative
Fungi of conidial adults mortalities (3&F/ml)
used suspension (conidia/ml)
(conidia/ml) used 5 10 15 20 25H days
Beauveria 1.5x108 20 0 0 95 95 95 =2.1x10°8
brongniartii X107 20 0 0 50 85 85
No. 894 x 108 20 0 0 10 35 35
X108 20 0 0 5 10 20
B. bassiana 5.3X%107 22 0 50 86 100 6.5x10°
No. 32 X 10¢ 22 0 0 0 36 36
X 10° 22 0 0 0 5 5
X 104 22 0 0 0 0
Metarhizium 7.1x108 22 0 100 =2.8x10°
anisopliae X107 22 0 80 100
No. 205 X108 22 0 55 91 96 96
X 10° 22 0 0 32 68 72
xX10* 22 0 0 0 18 23
Nomuraea 1.5x108 22 0 0 0 0 0 >1.5X10°®
rileyi X 107 22 0 0 0 0 0
No. 892 X 10¢ 22 0 0 0 0 0
X108 22 0 0 0 0 0

HEghdiE, BB ALERT25°C, 24~26AMABT L -HFRHKNHTH S,
HEEROSHRIZ3 HHEEKETHEEL, TORBATEMTEEL

Larvae of Hino strain, reared on an artificial diet for 24-26 days at 25°C, were used for
fungus inoculation.

After the fungus inoculation, larvae were reared on filter paper for three days and then
they were reared on an artificial diet subsequently.
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8% Paecilomyces fumosoroseus ¥ & U Nomuraea rileyi DF R 7% 3% Y gl
ity B REE
Table 8 Pathogenicity of entomopathogenic fungi, Paecilomyces fumosoroseus
and Nomuraea rileyi, to Psacothea hilaris larvae

BHEREL e EREECE%
HERAE (& 1/ml) “& LCso
. Concent.ra'txon No. of 9% of cumulative
Fungi of conidial adults mortalities (5 4F/ml)
used suspension d (conidia/ml)
(comidia/m) ¢ 5 10 15 20 25 30H days
Paecilomyces 3.7x108 15 93 100 =7.4%108
Jumosoroseus X107 15 40 60 60 60 60 60
No. 396 X108 15 7 7 7 7 13 13
X108 15 0 13 13 13 13 13
Nomuraea 1.1X108 15 0 0 0 0 0 0 >1.1x108
vileyt X107 15 0 0 0 0 0 0
No. 789 X 10° 15 0 0 0 0 0 0
X108 15 0 0 0 0 0 0
fEf#E (Cont.) 15 0 0 0 0 0 0

satehg i, BB ATER25°C, 20EMAT SN EFRRSHRTH 5,
HEEsohiL 3 HRKR ETEE L, ZORIZATLEETHBL,

Larvae of Hino strain, reared on an artificial diet for 20 days at 25°C, were used for
fungus inoculation.

After the fungus inoculation, larvae were reared on filter paper for three days and then
they were reared on an artificial diet subsequently.

B. brongniartii 38 X U° B. bassiana D ETFHH A4 IFHBIVF R A I 5D Sh
S L - CRERBET 2 0ELEFRL(EIR), Thicksk, MEBEL LA
4 aBROBHEB L UF Ry h 3 3 VhHEEHEPTISEFL, EFERMRESE, L
»L, WTFNOLHBREHEOEE S, B. brongniarti DFEFF X B. bassiana £ D H{EVE
MERL, MEEOREFEOZFIEEORFRIBVL THEETH - 1205, 206HERI
SRR 2 RERR TR U, £, REEROMKI X 2AEEOHRIFMHRICOKE
Digino Tz,

4) BT 2 B. brongniartii ORBFT B

FRUHIFVREBEFH L BHL 05, BEBALEILT 5T FoOEEORM %
DEY T2 E2RELLERESIORIORL 2, HEERROREREREIC & 2 RAEER
D OEEOREBA L BRORTCET 2R HET 5 £, PLEML RVEORRT
A 1285 TIRIRT0% D B TR DSER AL L, 24FFRIER 1 1310026 2TV B TR
BRI T2 280D E, —H, RBERBCELTY, ZORPCLERRRIZ EELOE
WLEEHOBE EAER {, BEMER1I2~24BMTH -7,
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9% Beauveria brongniartii 8 X U Beauveria bassiana 53EFORBER B TOD
RUYRET

Table 9 Germination of conidia of Beauveria brongniartii and Beauveria
bassiana in larval haemolymph of Bombyx mori and Psacothea hilaris
HFREYUB L UEFEE um
HEERE 9 of conidial germination and length(xm) of germ
tubes in larval haemolymph of the insects
Fungi 16814 (16hr later) 20/F§[E% (20hr later)
used H4a FHYHIFY #4a FRYHIFY
B. mori P. hilaris B. mori P. hilaris
B. browngniartii 13.4% 82.2%
No. 769 6.5+5.8um 20.1+£14.8um
B. bassiana 47.5% 91.1%
No. 893 11.3+7.6um 28.8+t15.5um
B. brongniartii 75.7%
No. 769 27.3114.5um
B. bassiana 75.9%
No. 893 35.9+21.2p¢m
B. brongniartii 36.6% 48.2% 72.4% 84.4%
No. 769 7.4%t4.7pm 6.5+3.5um 21.5x16.7¢um 29.5%12.9um
B. bassiana 51.4% 60.8% 76.0% 88.1%
No. 893 11.3+6.5u4m 12.44+6.1um 29.6+15.5um 27.2+12.1pym

2 . Beauveria brongniartii DFF » BE BB RIZTEEB L VEEORE

1) #F - RBRERTRECESE

B. brongniartii, B. bassiana DD EFHREFRPTBH L X ABRKEB L UY 7y 7%
Kt ® FVT25°C B EU2TC OMBERE T TTFRINCREL ERBELIRTH 2,
B. brongniartii 3T 3T L F ALK T B. bassiana & BRI 24BFE THE W HF
ER LT, L L, ¥V ry 7EREMTORIF X B. bassiana CHARRTHY, 286
MBI BV T HHRFRIBWOXFERTH > 7

B. brongniartii 2 BHEDDEF %18~30°C DEHT 5 BREDBREREFTREWIBED
BFHRERLENRRIR L. FETFORFIL, 18C TEFARTH - 1223, 21~30C D
BETTCEVWTAL BFTCEVREAFERBONL EDbI2CBLU2TC ORE TS
FARFRIEL, 2I'C BLUVC TORFRIEL BT T 2EASA LN, &E,
30°C KBWSEFORFETCIHBRESBER W, T4bb, HOBREXOSETF
RETIEGNCEET 20IIRLT, 300C RBuicadE T o MRET 3 RFE IEMT
bz, MEOBELEL-TWH, (B1K),

B. brongniartii ® 2 Bk E HAW10°C~30°C OEIT5 CHRI L - 7-BBE T TT7 ~22H
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103 Beauveria brongniartii ¥ R ¥ H 3 F U BHADEARLEF
Table 10 Hours required for fungus infection of Beauveria brongniartii to
Psacothea hiralis adults

HER R HEEGRERE fieElm K RIEEXY (3 AR
BE T oK
Hours after No. of 9% of mortalities
Adults inoculation for adults (3 weeks later

used surface disinfection used fungus inoculation)

1 —5HB% 0 FEE (EAEER) 20 35.0
DE VR (just after inoculation) :

Young adults 12 20 75.0
(1 —5 days after 24 42 92.9
emergernce) 48 22 100.0
MERE no disinfection 48 100.0
#4588 no inoculation 22 0.0
b 7 —30H# 0 48 12.5
D R 12 47 42.6
Matured adults 24 45 82.2
(7 —30days after 36 21 76.2
emergence) R no disinfection 64 98.4

AT REIISC, EEEEORBEMEF I IR TV 2RV,

Adults were reared at 25°C and they were dipped into a 3% solution of formalin.

#1158 Beauveria brongniartii ¥ & 1} Beauveria bassiana 534 F DFREF
Table 11 Germinate rate of conidia of Beauveria brongniartii and Beauveria
bassiana on agar media

DEFRER %

9% of germinated conidia

HAE MR T F A Yy y 7R A
Fungi and R FEREH
isolates used Temp. Silkworm pupae
decoction agar Czapek Dox agar
20 24 20 24 (hours)
B. brongniartii No. 793 25°C 65.5 72.7 35.3 36.3
No. 800 25 47.0 70.0 31.6 34.6
No. 677 27 71.0 88.1 10.1
B. bassiana No. 616 27 73.6 89.8* 76.5
No. 625 27 74.6
No. 725 27 90.3
FEEERZ1,000~1, 500E DT EF OBEMBERIC L 5,
* J0RFREIR OFIFE

Percentages of germinated conidia were determined by microscopic observation against
1,000-1,500 conidia.
% The percentage at 30 hours after the seeding was shown.



THREAMER 105

$12% Beauveria brongniartii 3 EFORFIZRIZTTREDEE

Table 12 Effect of temperature on conidial germination of Beauveria

brongniartii
B B =il FRERIzBTLRFE %
9% of germinated conidia
Isolates Hours for at each temperature
used incubation 18 21 24 27 30°C
769 2054 33.3 80.2 84.6 84.7 81.3
24 65.9 85.2 87.4 90.4 84.1
879 20 8.6 64.3 78.6 80.7 77.2
24 35.2 76.8 79.8 84.9 78.2

FIFF T, 500 DS EF OBEMBBE L 5,
Percentages of germinated conidia were determined by microscopic observation against
1,500 conidia.

%13%  Beauveria brongniartii DRBIZ RIZTEEDE

Table 13 Effect of temperature on mycelial growth of Beauveria brongniartii

HtaRERE KRR HHERE (mm)

Isolates Diameter (mm) of fungus colonies
used Temperature 7 12 17 22H days
769 10°C 6.0 8.3 12.6 16.5

15°C 11.1 19.5 22.5 36.5
20°C 18.9 35.6 52.3 69.0
25°C 25.0 45.0 68.7 83.8
30°C 12.8 22.6 32.4 43.0
879 10°C 6.0 7.7 11.2 13.8
15°C 10.3 19.2 28.1 38.4
20°C 19.4 36.6 54.3 69.9
25°C 21.9 44.0 62.0 77.1
30°C 12.7 23.6 33.8 43.8

B 5 EHITITY, EEERIIZOVPHETRL .
Data were shown with mean value of 5 colonies.
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% 1@ Beauveria brongniartii F4F025°C(ER) & £ U 30°C (TH)
B BERFOME

Fig. 1 Conidial germination and the development of germ tubes of
Beauveria brongniartii at 25°C (upper) and 30°C (lower)

AR L7 SOEEBRERBLEEERTRLOBEIRTH S, HEXEIELR
FTH2BRERIIBLCKT, 2WT2CRETH - 7:,30°C KTIF I s MRERICIHERT
KREMBELY, ZOBRIIC THETFRFEOHMENE DL L LI &8, AHE I,
10°0C B U15°C DEBRIEBWTHLEFHBHETH > 72,

> X2, B. brongniartii D¥SERE L 48 L OBMRIC DT B. bassiana D% h L K
L7-fEE 28143, B L U 2 KITR L T, B. bassiana DEF#IR 1322~30°C DL HEIEH
Wb B, B. brongniartii OEBHEEIT30°C & H RREN2~27C DHEANIZH - 72,
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#14% Beauveria brongniartii ¥ Beauveria bassiana DR E W RIZTIRE OFE
Table 14 Effect of temperature on mycelial growth of Beauveria brongniartii
and Beauveria bassiana

St s HEERE (mm)
Diameter (mm) of fungus colonies
Fungi used Temperature 7 10 14 20H days

B. brongniartii 22°C 19.4 33.6 48.0 71.7
No. 769 24°C 21.4 36.0 52.5 78.3

26°C 22.0 36.3 51.3 74.3

28°C 18.3 30.6 41.4 59.0

30°C 12.2 18.0 25.2 36.8

B. bassiana No. 32 22°C 21.4 32.4 4.4 64.0
24°C 23.0 35.0 47.8 69.4

26°C 25.6 38.6 52.0 74.2

28°C 25.2 38.3 53.2 75.7

30C 24.8 36.3 50.2 70.7

A 5 EH TITY, BREERZOVFHETRLIS,

Data were shown with mean value of 5 colonies.

80 ue
; . ; w'e
%Z)’%rﬁ(atﬂﬁ No. 769 Azsc Bb?::)::: No. 32 #'C
L ol a0'¢
n wt 'm
2¢
wl ®e |
8
‘g
B oe O
® 1B
ol |
(mm) g 0 a30C
<
A e
=l / |
]
0t / | i‘/
I/
A L : .
1 " N 7T B " %

Brax(E)

Days after incubation

2™ Beauveria brongniartii B % U Beauveria bassiana \2 B} 35E
B LA A T F AEREH ECORERE

Fig. 2 Mycelial growth of Beauveria brongniartii and Beauveria
bassiana at various temperatures on the silkworm pupae
decoction agar medium
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2) Beauveria brongniartii O RERE RIZTHRE - BEORE
(1) BEOEE

itk No. 879 EEEB O H 210°C~30°C DRE T THE L 7:8HE,200C 8L U25°C Tk
BRI RIERES100% 1232 U 208, 15°C TR BN 12 (E15HR), /2, 30°
CTRFETCHBRELZBODEORHEBSATRETH D, KEIC L 2R LR TE LD >
72o Thbb, 20C B & U025°C THEEZISHLNIC XS OB HIRITLL 7243, 30°
CTRBOFTCERZHEHOMIZT S I LN TEL,H 5Tz, 15°C TiIHERHEN 7205,
RERZE»L 72,

> ¥z, BIUE# No. 879 0454 FREKOI0EBEEREEAWTEELF RV
I ¥ YRBORFERE S ZBET, HEREEHNCRFNCHAEL LBEREEI6RIIRL,
FORR,SEE S NI EFRBRO LCERFEITRICR L 1z, RER TR, HORR
9320°C B L U25°C TEL L, LCxBRICHETFT/MIBETH > I FRECAVLIETR
BEOBENEWEEII, 30°C BT HRFEEITD Sh b, 30°C TORIEHRBIT
15°C Iz bR TEP D e o 72,

#15% Beauveria brongniartii No. 879D F RV & 2 F Y AORBFUIH T 2BED
-7
Table 15 Effect of temperature on the infection of Beauveria brongniartii isolate
No. 879 to Psacothea hilaris adults

B. brongniartii BERHRFCHE BB

\mE HEEK No. of adults killed by B. brongniartii
No. of in each day after inoculation
Temp. adults -
used 348 2
7 9 11 15 18 20 26 28 days Total
10°C 22 . . . . . . (1) . 1 1( 1)
15°C 22 . . . + 5(1) 4 7 3 1 20( 1)
20°C 22 . 11 10 1 22
25°C 22 6 12 1 1 1 1 22
30°C 22 (1) . . (4) (5) (3) (6) . . 0(19)

FEYH X)) BSEMEATEETETL, LKk 7 ~13HMEA L R EHEL 7.
BOERIZ107,/m] BEOSETRER LAV RBEEKIC L o7,

( YR¥(#EIZ B. brongniartii BB S h > ECHETH S,

The adults used were 7-13 days old adults after the emergence and they had been reared

on an artificial diet through their larval stage.
The fungus was inoculated to the adults by dipping them into a conidial suspension of

which concentration was 107,/ml.
The number in the parentheses is the number of dead adults from which B. brongniartii

was not recovered.
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#16% Beauveria brongniartii No. 879D F Ky H I £ U ADBIIIX T 2 BER
BEELREOEE

Table 16 Effect of the concentration of inoculum and temperature on the infec-

tion of Beauveria brongniartii isolate No. 879 to Psacothea hilavis

adults
. BEEREE o
" OE (414 F/ml) PHECE %
Temp. Concentration 9% of cumulative
°C of conidial mortalities
suspension
(conidia, ml) 10 15 20 25H days
10 1.86 X107 0 0 0 0
x10° 0 0 0 0
x10° 0 0 0 0
x10* 0 0 0 0
15 1.86 %107 0 5 40 80
x 108 0 0 30 70
X108 0 0 0 15
x10° 0 0 0 0
20 1.86 X107 100
x 108 55 100
x10° 5 35 50 55
x10° 0 0 0 ]
25 1.86 X107 100
X108 55 70 75 75
X 10° 5 10 10 10
X104 0 0 0 0
30 1.86 X107 0 0 20 35
X108 0 0 5 5
x10° 0 0 0 5
xX10* 0 0 0 0

FEYHIF) R ATEMTHEEL, PHEREEAL IR 22083 > H#H L
2o BOBERBEECL T

The adults which had been reared on an artificial diet through their larval stage was used
and they were infected the fungus at 10 days after emergence.

Each number of 20 of adults were infected the fungus by dipping into a conidial suspen-
sion.
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#®17% Beauveria brongniartii No. 879D F K ¥ 5
3 F VISR 2K LCsof# & IR OB R
Table 17 Value of LCs, of Beauveria brongniar-
ti isolate No. 879 to Psacothea hilaris

at various temperature

" E LCso (4F%F./ml)
Temp. (conidia,”ml)

10 15 25H days
10°C >1.9X107 >1.9X%107 >1.9%107
15 >1.9x107 =5.2%107 =1.3x%108
20 1.5%10° 2.6x10° 1.7X10°
25 1.5x10°8 9.3x10° 8.3X105
30 >1.9X107 >1.9x107 =2.1x%107

LCofE X6 IR LT E, o EHH L 7o,
LCs, was calculated from mortalities showed in
Table 16.

FREDRER S Hitk No. 769 2 L TER L 2ERNEIBRTH S, ZOHED, BRED
FEEHZII20°C B L U25°C TE <, 15°C BLU30°C TRIRFEROFEEREL (P07

X 51, HERRCNT 2EROBELREL BEREFIIRICR L, EEERDK
h%25C D—ERETFT CHE L -BE BT 2RERIL I ~1IHEES S REL I —7,
EHEES25°C £ LT20°C £30°C L ORI TIRE 2F 2 LEREFMHT TORFERFAL LT
13~17TH&I % ¢, 25°C D—FBB IR THRFEHORERANDL T LICE B2 L
b, TR CEEEER O 230C ICBRE L ISEE 3, 20C IKEEL

SR THETESAISEN 2 0D T, RERFHET L7

2 BEORE

AEBEBEOBRALFEORBERGT T IAMAETL, ZO0RENTHEHELEGOD
ERERM Y 2 DR, SHEE I N 0L TFHRERO LCsHfE % £ h ThH20RK, FE R
Lize BE®25C & LI#E60% R. HOBE £80% R. HOBE L Tk, REHRHICK
EREHoT, ThDB, WTFHOBEREDOEHE S LCf#X10A%12107/ml, 25HE&I
108/mlBETHD, BECIZZEIFDs LI o7,

BEYZNEDEWES% R HBLU90% R H.& LTREROEERK 2Lz L
%, 90% R. H.OZBEMETIHREENERC Lo b EHREL T2, ZOHED LCoERX
10H%4210%/ml, 25H%1210°/ml BE T, toOBEX & 3HIISOESED ol

3 . Beauveria brongniartii D EM
1) BEFOEEFEN
B. brongniartii ® 6 Eitk% Hv>, 5°C, 15°C B & U25°C DBEFRMA T 15~100H
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#18% Beauveria brongniartii No. 769D F R 4 2 F Y ANORBRFUCH§ 2 HHEH
HHEE - REORE

Table 18 Effect of the concentration of inoculum and temperature on the infec-
tion of Beauveria brongniartii isolate No. 769 to Psacothea hilaris

adults
N BEEREE I
% E (EF/ml) RWECE %
Concentration % of cumulative
Temp. of conidial mortalities
suspension
(conidia,”/ml) 10 15 20 25H days
10°C 9.4x10° 0 0 0 0
X108 0 0 0 0
x10* 0 0 0 0
X108 0 0 0 0
15°C 9.4x10¢ 0 0 0 15
X 10° 0 0 0 0
X 10* 0 0 0 0
x10° 0 0 0 0
200C 9.4x10¢ 40 80 95 100
X 10° 5 15 35 35
X 10* 0 0 5 5
X108 0 0 0 0
25°C 9.4x10°¢ 50 70 80 80
X108 10 15 20 20
X10* 0 0 10 10
X108 0 0 0 0
30°C 9.4x10° 0 0 20 20
% 10% 0 0 0 0
X 10* 0 0 0 0
X103 0 0 0 0

FHRYH I F ) BB ATEHCHEL, THLERIOBLRBL 1R %208 T >H#HAL
7oo BOBEIIREERICE >,

The adults which had been reared on an artificial diet through their larval stage was used
and they were infected the fungus at 10 days after emergence.

Each 20 of adults was infected the fungus by dipping into a conidial suspension.
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#19% Beauveria brongniartti No. 87T9DF R4 2 F V) AORBP T 2B D
=2

Table 19 Effect of inconstant temperature on the infection of Beauveria bron-
gniartii isolate No. 879 to Psacothea hilaris adults

BEZRMAF itk g B. brongniartii|z & 5 BRYFRITHE

No. of No. of adults killed by B. brongniartii
Temp. adults

used 7 9 11 13 15 17 20days Total
20-30°C 28 . . 1 8 14 3 2 28
30420 29 . . 2 1 11 7 1 22

25 26 . 10 13 3 26

25 (fEgEfE) 30 . . . . . . . 0

(no inoculation)

FRYHIFY RYHEHFATEAHTHAETL, THLRIIAERL RR2HEAL 1
BOBEI22.4x 10,/ m BECSEFRER LAV BRECL >,

EAMEE, HBH0CEBLU0C ELEDL, RENARCHAEEMERZECEEL T,
Adult beetles, which had been reared on an artifical diet through their larval stage, were
used and they were infected the fungus at 11 days after emergence.

The adults were inoculated with the fungus by dipping into conidial suspension of 2.4 X
107 /ml.

Initial temperature of 20°C and 30°C was alternated with 30°C and 20°C at intervals of 12

hours periodically.
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#20% Beauveria brongniartii BROF R4 2 3V ADORPLCRIEZTEEOTE

Table 20 Effect of relative humidity on the infection of Beauveria brongniartii
isolates to Psacothea hilaris adults

. , BERHRRE fEE
B wig AERSCHE % LC
e = Sty (447 /m) s RARERERE % 50
i 9% of cumulative
Isolates Temperature Concent.ra.tlon No. of ? ‘s (&EF ./ ml
of conidial mortalities
No. of and ) adults (conidia/ml)
. suspension
used fungus humidity (conidia/ml) used 10 15 25days
25°C, 80% 1.86x107 25 48 61 92
R.H. X106 25 16 24 56  =1.62x10°
X108 25 8 8 8
x10* 25 0 0 0
No. 879
25°C, 60% 1.86x107 25 40 54 92
R.H. X 10° 25 8 12 12 =4.46Xx10°
x 108 25 0 4 8
X 10* 25 0 0 0
25°C, 80% 9.4x10° 20 20 55 70
R.H. x10° 20 5 25 40 =2.4X10°
X104 20 0 0 0
No. 769
25°C, 60% 9.4x10¢ 20 20 25 40
R.H. X 108 20 5 5 10 =9.4X108
X104 20 0 0 0

FHRYH IF) AEEET~ 8 OBICKREERE > MV VABRTREREL 72
After rearing of the inoculated adults in the definite condition for 7-8 days, the insects
were disinfected extenally by dipping into a solution of NaClO and they were reared at

room condition.
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®21%  Beauveria brongniartii No. T69DF Ry 4 3 3V AOBYP RITTHIEE
}-2
Table 21 Effect of higher relative humidity on the infection of Beauveria bron-
gniartii isolate No. 769 to Psacothea hilaris adults

BERBRE HaR

BRI &M (HEF/m) g PWRFEERE % LCs
Temperature Cor;cent.r;'t I?H No. of % of cumulative (5+&F./ml)
and Zusi)(::r:sit)il adults mortalities (conidia/ml)
humidity .\ g used
(conidia/ml)
25H
10 15
days
25°C, 80% R.H. 9.4x107 20 35 60 60
X 10° 20 0 5 5 =1.2X107
x10° 20 5 5 5
X104 20 0 0 0
25°C, 85% R.H. 9.4x107 20 25 60 70
X 10° 20 15 20 30 =5.9X10°
x10° 20 0 0 0
X104 20 0 0 0
25°C, 90% R.H. 9.4x107 20 90 95 95
X 108 20 60 75 85 =5.9x10°
x10° 20 0 10 15
X104 20 0 5 5

FRYH I FY IEHEE HRICOREERE > MV Y ABRCER L TRERE L 72,
After 8 days of rearing in the definite condition, the inoculated insects were disinfected
extenally by dipping into a solution of NaClO and they were reared at room condition.

BELEESOSETFOEERNETR L ONFENRETH S, 5°C BLUISC D—EDEE
Tk, KESEFI1270~100H OHEMELHRICH 2> TEF T E 525, 25°CItB VTR,
EIZHEREOEFEARTH >, BB, FELITKROD B. bassiana DEFHEIZLSHET,
FEOEEHEIE I RN THS @8> 72, Tz, HRALLEAEH I, 4EEHORR
FELARED S b, BLERINE» 7D A falvus THY, 25C TIFI00HEICB W
THRBHRALLE S ROABERKOTFIL S bELABEEL, FETOEESERS L
72 o IEEOMREOEBECOWTIE, B. bassiana BENR TV,

S ¥z, BrEEL rARRS s s > BEOEM E T272HM, EX, BYILHEET
BLUBAEF TOLHE 3 »FICBO SBT3 3ETOEFERIA 2 HE23RICTH L,
BERIEZBEWSETOEGEHRIZTHBRET, 11H»5 2 B LAZ TOMICT ERpo/z
25, iz 3~5 cm BEHER L DRETCEY OB T E Vv e 4EFi3138HRE (114
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#99%  Beauveria brongniartii 534 F DEFEIAM

Table 22 Survival days of Beauveria brongniartii conidia placed on filter papers

R bR 5 BRI 72 D D5 & T AR
Fungi wE No. of samples detected conidia
used Temp. survived in five samples
15 30 45 70 100Hdays
B. brongniartii 25°C 5 5 1 0 0
No. 465 15 5 5 5 5 4
5 5 5 5 5 5
No. 490 25 5 5 1 1 0
15 5 5 5 3 0
5 5 5 5 5 5
No. 769 25 5 3 1 1 0
15 5 5 5 5 3
5 5 5 5 5 5
No. 793 25 5 5 1 0 0
15 5 5 5 5 5
5 5 5 5 5 5
No. 800 25 5 5 0 0 0
15 5 5 5 5 4
5 5 5 5 5 5
No. 879 25 5 5 0 0 0
15 5 5 5 5 4
5 5 5 5 5 5
B. bassiana 25 5 5 5 0 0
No. 32 15 5 5 5 5 5
5 5 5 5 5 5
M. anisopliae 25 0 0 0 0 0
No. 205 15 5 5 4 0 0
5 5 5 5 5 5
A. flavus 25 5 5 5 5 5
S 85 15 5 5 5 5 5
5 5 5 5 5 5
25°C 8 & 15°C RBX T i, ABRERC T ETHRBRER T L bOERMEL, 5°CK
EXTRAETREBEYERE LT,

Conidia, stored at 25°C and 15°C, were in the form of placing on filter paper disks
prepared by placement a droplet of conidial suspension.
Conidia, stored at 5°C, were in the form of conidial suspension.
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B3k EFRAOBEEATCEC L RERECREDET OERFS

25

Table 23 Viability of conidia of some entomogenous fungi placed indoors and
outdoors
BRI BB | PETOLERE
Places stored Fungi Viability of conidia in each
conidia used preserved period
75 138 168 230 272Hdays

EBREN B. brongniartii No. 800 + - - -
In room No. 793 + — — — —
B. bassiana No. 32 + - - — -
M. anisoplize No. 205 =+ - - — -
A. flavus S85 + + + + —
BAHLET B. brongniartii No. 800 + + + + —
Under north No. 793 + + + + -
edves B. bassiana No. 32 + + + + —
M. anisopliae No. 205 + — — — —
A. flavus S85 =+ + + —
B FEET B. brongniartii No. 800  + + - — —
Under south No. 793 + + — — —
eaves B. bassiana No. 32 + + + - —
M. anisopliae No. 205 - - - — —
A. flavus S85 + + — — —

FRRRE S ETFRERERT LI 0RE E LT,

REOEHEREIZ1HI3H» 5 B4E0 8 AI12H X TO272HM,

Samples were prepared by dropping a droplet of conidial suspension on a filter paper disk.
Samples were placed on the places for 272 days from Nov. 13 to Aug. 12.

75 3 BTA), tEFFrBLS4EFTIR2308[M 11825 7H) DEFESELENR
b 5, MBS ET I EE LSS ENRIPBOEFESARETH > 12 BB,
INSENDEE, WTFh b HXAWEBEYEBTREP- T,

2) HWERETOEDEESH

HESETFTIRET L, RERED: BV -ROBREAMC S 2EROEFEZHREL
EENEURTH B, HRLZIMEOKRERD SFWM L LAETFB &L FZh SRFEREA
OEOEFHEIZ00~150 8B TH > 72 Thbb, 25°C OHE, FEEESEFOLEFH
BEIp30A TH - DI LT, FEHEDRETIZZ DEFHIM? 3~ 5 fFEL T2,

SE I, RS E Ry NN 3~ 5 om BEER UIARE L ENE X UBYRHAE T
w3 L RETHRDERESRETIC1A 8 H» 51438MB L U203HHEWT, Ta¥T
ROHkd SR L I-AEF I OWT ZDEESTEL REVEDBRTH S, KFEC
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A% F RV I F VKKK X L Bavveria brongniartii 3HEFD25°C 2
B EEN
Table 24 Viability of Bauveria brongniartii conidia stored with the infected
cadavers of Psacothea hilaris adults at 25°C

HHREEES B DA
Sample no.

of cadavers Viability of conidia in each period
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o5k * KT H I VIKFMAN Bauveria brongniartii DEFEH
Table 25 Viability of Bauveria brongniartii stored under various conditions in
the form with the infected cadavers of Psacothea hilaris adults

RIFHRE B E AR A EER
Places of No. of samples detected fungus, Total no. of samples stored
storage 143H days 2038 days

I II il 1 II I

Ky PALE A 4,/5 4,5 5,/5 67 4/7 3.7
3~5cm#EE® B 4,/5 4,5 5,5 6.8 4,/8 6,8
Buried in soil
BYESF R T 5/5 2,/5 5/5 4.7 0.7 517
Hung under
south eaves

EREN 4/5 4/5 2,/5 27 0.7 37

In room

SHREA DEMEFEIZ11H 8 H» 5 RED 5 A30H £ TO203HMH,

I1:3EvH I FVBERECERENPETFOLEERECL S,

II : CRCC SR (FLE « fh, 1979) %AW EERHE.

I: #EyH3FVHEEELSOHEFDERTCHE.

Samples were placed at the places for 203 days from Nov. 8 to May. 30.

1 : Data based on the survival of conidia which had been formed on the cadavers.

II : Data based on the isolation of the fungus from the cadavers using the CRCC agar
medium (Kawakami and Naxka, 1979).

Il : Data based on the apperance of the fungus developed externally from the cadavers.



r2E, 118 o X2 R THEECEZMIALICBWT, 2hcEEL -BETORE
HEEEIX80~100%TH Y, FDIELOBETI0~100%THo7, 25K, 11IALS
BE S5 AR T TO0IHBROBERICB VLT H £ OEAZERT, LHEERETOLEFES
DBEOD, EFEEIEI343~86%TET Uiz, %8, itk L 2Rk ToOREFEE

@%’Jé‘i%b <fE—FL9 0"‘71%‘(’5‘9 f:o

BHEELRRE 4OV T, BROREBTCREL LBOEGFE 2T Ciin L -FR
M ECBOLEESETFOBRBRERCBTAEEN (822K%) XL TRLOPE
WETH S, HrEE L -ARVEBR L2 ERCEELIBE, M. anisopliae 2R MO 3 E
BOSEHRMISRERFECHRTELLEVWERTH 72, LarLl, BERORETSCO
BETEBEOAA4EFOLEFERMIZ, BREAPRRKCE I T TREFELZBSOSETFTE

B - [\ B. brongniarti OFFEYE L EERER YT

DHELITEEL, VHBKEBWTLHAFEO S THEFL Tz,

$26%k EREHRFRRESETORERE L &N

Table 26 Viability of conidia of some entomogenus fungi stored in refrigerator
or placed in room
RAFTIE R B4R
Places and Viability of conidia in each period
Fungi
form of 3008
storage used 75 138 168 230 272 days
W - B. brongniartii  No. 800 + + + + +
PSRRI AR No. 793 + + + £ -
In refrigerator » B. bassiana No. 32 + + + + +
on paper disks M. anisopliae No. 205 + - — — —
A. flavus S85 + + + + +
WERIE . B. brongniartii  No. 800 + + + + + +
W No. 793 + + + + + +
In refrigerator B. bassiana No. 32 + + + + + +
conidial sus- M. anisopliae No. 205 + + + + + +
pension A. flavus S85 + + + + + +
EERENA - B. brongniartii  No. 800 + — — — — -
MR No. 793 + - - = = =
In room B. bassiana No. 32 + — - — - —
on paper disks M. anisopliae No. 205 et - - — - -
A. flavus S85 + + + + — -

REE O FFEREHEIX11H13H 2 5 0272~300H .
Samples were stored at the places for 272-300 days from Nov. 13.
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% &%

REBELSEELZ-F RV D I F ) ORFTMEDL SAMEINTT2EERD ) b o ERIC
BASEGEOF R H I F Y RBEHT 2RER AL L, BESETRBROR
EEAS105/ml BBE T HNITIOU L EORFERNBE SNz, Thb5, JhoHRAEREICIE
FEVH I F VKRBT BIREHCKERL, WTFhbBOREEEE T 2ENEKRT
borHEIhs,

—i3ic, MOBE (KE3) RYHPHORETES T 5. ¥R A I ¥ Y OYHY
Blic 3ZELWEEESDH S CKIL - /ANR, 1980 B4R -#L, 1991), # D7z, BEBCE
BT 3REOKE SiCREGEENED, 1, HEEFOVHEETS, MR THIE
Wz B 2. LrL, BREO B. brongniartii i3t 5 B2 IH#ES L MEEKEE)
CrzERABREDLNT, AEIC L 5BRRMR I, BEEES NAHEETREROKE S
PR L FERRIERCREI LD EEbT S,

B. brongniartii D% Ry 3 %) ghiicxty AREMEE, BRI SRR & Rk
Wb DTHo o BMICBWTIE, B. brongniartii % TEICAE L THBPOIH 2 A
SR AR L U AR E L L C OB < 25 Ef S LTV 523 (FERRON
s 1978), BRBNICEE L TWHEFHRU A I+ VHUICIR BRI E R e ¥ 5 Z LR
BT, BRRERRERZRETON 3+ ) AV HHcET 2 H5EE LT, BES (1992)
\X, B. bassiana 2 X 5=V /5 THIFY SR OBEMRERICBWT, fEE VB
REBITEEPEELZSTERVY N EBATIARFEEREL T3, LoL, &
B L3 EBOFEYH I F VYR T B B. brongniartii OBER, FETODZ Y
ORBEEELE L, LrbYHOEEOBTHS 27V OERMIMENEICH D I L Hil
EEZLOREMSEGCHESL, FANCLE LV EEbNS, 7 VOBBRICEREL
TV FRYH I F VG T 2 A OME CHRN L BELEISBRORNRETH
D, B. brongniartii B EZEERF R A ¥ U OMEMPARRI, HE, REZER
HRIZIT OBEY L Bbh b,

FEVHY I F VRN LTIE, B. brongniartii SN b, M. anisopliae, B. bassiana,
P. fumosoroseus DEEEMIREME TR L1z, L L, Zh s BEFEFRIERREOFER R
Rt 2 EEE RS T8 <, Rz HIREMEE TR LD M. anisopliae TH 503% DIR
EHIREWSDTHY, B. bassiana TXRB N T 2REESRD shzhrolz, O
Hid, ZhoBRREERREOF Ry y 33 ) ot 2WENE, $48bb, ¥R
) QREKEERRE T 2 BZESHHA L REAL TRAE BRI 2RL
Twd, IO RERICET 2 LREROBREROB AL, S bRAKEVERTHY,
L% 2 OEREFHT 2LEBESH 2 EELRMETDH S,

BHOBERRE T 2 B2Hiz, RRART TCORERFETORFREORE L
LATEZICH D (FAS, 1951), ZORHEGRZEME L LAETFORFBBRER, K&
BLROBRERES BR, 1961), KEME» MROBRZMRE (WL, 1975), 5K
RATHFREE OB LRERZEORE (W -2, 1984) i v 51T 5, B. brongniartii
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B I U B. bassiana DS ETEH A 2SROBEEB L UF RV A 33 ) GREERPTHEFL
7203, B. brongniartii DA 4 B OBET TORIERI B, bassiana & D b {EWIERE %
N UTze B. bromgniartii D% 4 2R T 2RERIIED THWI L (WL, 1978) %
BeE LT, Y1 35RO B. brongniartii k. B. bassiana =3t %R, P T
DOHEFOFRE « FEORT L ATEAREHIL L VAL, MEBEOL A agHICHT 2K
[EiEE R R D, B, brongniartii 135 4 2$BRICFAERESE 2RI B (AL, 1978 ¢
BT E, 1993), Linl, H4 aghHEREREB T 2HEBEORFROEIINE L, 20
BRI DRIFR ITIZITEMIL 720 ULT=B3> T, B. brongniartii 5h 4 2 R FE ERIEH
PRI VERIIZ, 44 aBERNCBALLZESE IR T2E6BOBEBICL 5 DTIRR
L EEoYEAENERKE & 2RREOBAREC L 2AREVNRV LRSI LS,
FOEREPBIFT 21203, 11 aHERICB T B B. brongniartii DEIRE % BRI
FHET L2 LELH S D,

BEEERMNREEOBRELZSI AR, 27, FERHLOBMBLETHE, —RIE
HFEFRRE IIREBRR 2T, RREETOSETEEEEORFME, NEERE, &K
PR FOBRBERTET2RRES LY, REMESREE IS, BERRERREOR
FERLTIE, BEOBARMMITL W & EN 588, Melolontha melolontha W=X33 % B. bron-
gniartii DBAIZOSSER (buccal appendages) ALY (anus) 206 b FEHiTbh, 13
Iz EET 2 BT RBEHRESEFEHOFERAT L E 2 5Ty (FerroN, 1981 ;
HaLL and Parierok, 1982), ¥R H I F VERBICH T 2 B. brongniartii DRBRHE, K
BOBEMMBEROLH T RIFEWCES T, HLMAL SERO—E3E L TH +oIcE
PSRRI B (FLE, 1978), ABED25C BT 5 F Ry I F VBRI T 2RERBEAL
B IS TEMBI2~ 2R TR T 2t HES N S,

BRI BT 2BEEMG R, BOEH» SRBPORICES EOBBIZKEREEE
RiZT—EBETH 2, FEZLBEHEEF (Deuteromycetes) BHKRFRRE 0L B HIE IXHE
BicLnERYD, A EHEEN20~25C T H 2 B L 25~30°C L & 2 EEIC KA &
2 (FErroN, 1981 ; HaLL and PapiErok, 1982), B. brongniartii DEBHEEIZI0°C &
N BR{ENV2~27°C TH Y, B. bassiana 12 tb 3 L BERFIRENENITBEVLOBRHBNT
P2, ), KETR, 30°CTBVRSEFH»SMHRETIRFERIBHT I L L b, {#
EOBREL20~25C DBE LV E > TV I FAEDAETICASNE30C TORFEDE
BEFIERREMARSEETREBO T L, ¥RV I+ ) RBORSE L R
COBBRBLUCDEFOESCLLRZIEETIHDLEEIOND,

ERFEELARE CB T 204 FRE, BLES, SETEROFERE IBRER LT
Il 2384as% s (Hare and PapiErok, 1982), B. brongniartii DF K H 3 %) KH
Y 2 RBREEIF20~25C THEL, I55CHR N2 E,30°C TIFELLIETT A 2 &5
STk ot, ZOBRE, FEOXKF -FHFCBT2REFELR—HEL TV, 30
CRBUIBREETORRE L TR, KESETE0C KBV L SZAHONIEFE
OHEREE LEOHEFAANEEL TwEb0LEIONDS, 851, 20°C £30°C DM T
OEBERBRERD S, BT 530°C ORBREEERIIKEVWI ENRB I, Z
DT ki, BEEOBESR30°C EFBEMGL LIBESEEOF R A % U READORSE
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CELTHETH IR b—BL, AEI L 3MEMEFOBEHFIALEELEREZRD
LHEE NS, Thbb, KEOEHICL D BLEEEEE 53, EHMOSRE 28
W, 1 QRSN O BRI B L T b WEE IR D MR OBE 2 2w RE L U &
BIRTAMNEBDHLEIERTRBRTELDOTDH S,

Rz e BTN R RRERRE OSETF ORF TRIBE 1392~93% & &t (WaLsTaD et
al,, 1970 ; Ferrox, 1981), %72, HRRC B2 BHLAREFOMTE, WO LS 2%
IR O L BE T 2 & 08% W I 5 (Roeerts and Yenpor, 1971 ; Haie and
PapIEROK, 1082), ¥R MBI HE T A BBEERO—DLEZ 6N 5,

AEOBRRIRIZTTEEOEEBICDWTIE, 25C DEEEBGTOBE, 0% >7:%
BEAETERIZET HSRET 508, 60%DEVBERFICBV THHLKORIEHRDOFE
EpTn SR, BERHIL2BB AL PRV ERDbNS, BRERET TCORR
o id, BIRERIIOBTH 2 BRHERICB T A ORE L L OBRIKSERL Tw5 i
BxhiH, FHZEIE,

B. brongniartii 7z ¥ O RHRKEMED B TERERENCHER S 223, MERS
Efiichio CERICBLRL, ZhEFCES LD 2ERORENE, T4obb, MEWE
BEDUH B EETH 2, BENICE, BRREREMSEARTHET 2 I LI L VEE
B L, KENCEREERETIRSILEh D, FREE, —RicZOMEVSTHA
TRV, FOEFENIGRE, BE, X (FEMR) 2 CORERGOREERT
2. BRFEEAREO > b, BLHE & L i¥h 2 R5eekREM (Hyphomycetes) D5 £
FHERE CREERE LA 5N (HL, 1960), X512, HERBSEFLD BAL
w0 % 2 (FErrON, 1978), 215 DE CHEHNEEL TW5DRFEFTHY, BH, &
REOEHREREEKE 2o TWAHRETFE, BN & L)) BEEEFT 25
&b 55, T bbb, STEINHAUS (1960) iZA 74 K77 A LT 4°C TiziE\>7z B. bassiana
DL ETF 52 54 (1288) ORIEIER T 5 2 L 2L TV 5, % 72, CLERK and MADELIN
(1965) 1%, B. bassiana, P. farinosus, M. anisopliae 53 8EF 233 BHRA RYERER O
pEr \TRETTHEL, BETTCOEELESEREVNSEFOEFCROET S
YEEL I Lize —F, [EBERENHELL, THC LELT 2FAOBEREMSE
TuhoTik, HPEFOEFENRSFEERIAVEEZSN TS (MaDELN, 1963).

PR AE L1z By 72 B. brongniartii S 4T 025°C TOEFEHBUL B. bassiana £ D
LoV ITIZHBETH 24, EETCREBNERMERET 5, S5, HBEOR
#75°C DERTEBEVRAETOERR, AREE LCBOLSEFLD RELTY
7o —F, ERAOXED SBEOEHE COMOBEH BB SR VERCHROR
RS i B V> 7o T £ O Bl £ T B & URSEREORBTOBEBE, WINbLE
KL DA TOEERESE S, BYEML D bAHT, LerdETEARLLRELD S
iz g L R TR L 2. B. brongniartii 1315 { 2> & TP O I A L %]
shez o3 BREAAEY £ LT BRI L A BRABGITON T E I L 2 EE IR
g, AEOTHTOEFPEMSERNE , BOBEOERICERT 558 BT T
DI LD LEEAND, &5, FEWRILHRENICH RETIE, HESET
LD LA BRI T, Zhi3, —BRcAshd Lo, EBOETLIDL
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SETFHECABELIRECH 3 ETFOHIBPEEENBEVI LICL2bDLHEEIN S,

B. brongniartii BEESETFD25°C 2B 2 EFHRMII0H T, EETOF KR H 1+
HEROFERICHARS EE, Lo T, KEE2F RV 5 ) XN T 2MEMEE
ELTHRET 284, 1BOADABTEF RIS I 5 ) EROFBERRPHENIIT
PikkshE I c & ¢, REMHE POCIHBEOHMB CEREIAE T 2 HESH S,

FLREOBARAR COEF L EENZTRR[ORKE IR, RAREIPERELTEE2RLL
Twvs % (MADELIN, 1963), AEIZ BT & fkiz Loz U /w5 mNiz 5 3 Bk
RECHET 5 2 &L, FOEENEET CRIEsLL, UL, FIEHEN TLHM
28I Uz B. brongniartii BEDOBEDBEOTETEEKEE, Thbb, FRVAIF VUK
HADREEE R RBEROFRE B I 2 EEITHTSBROBFHRETH 2,

Beanveria BE DD T i, MacLeop (1954) 2% OB 2N RICHEEIT ),
FEFOBRBEICRETH 2 B. bassiana LINHE~BAE TH 5 B. tenella D 2 iz
% r®, —4, DE Hooc (1972) RBOEFEREROBE L 2EFEEE, 77A5—0
EE, DEFORRLE E5IEL LT B. alba, B. bassiana, B. brongniartii ® 3 Biz5>
JBREEToRFRYH I F VIRFEHED &GS NIFEHORERA DWW T, 1 (1978)
137 DEFAIER B L U CBS A3 ER L OLBIcE T X, KE D41 MacLeop (1954)
DOAEFH R LT B. tenella 721, DE Hooc (1972) D4 EHRHEW XUl B. brongniartii
&2 5, YiEFIE MacLeop (1954) O3 A AME CEAZR T2 & &, DE Hoog (1972)
BIR U7 Beauveria BE DB 7 7Ry —DFEFEBELER LTI L ORMAED
HEPTRUZET, BRI IE B, brongniartii OFRIEEEL LT B. tenella (DELACROIX)
Sievaszko 2FA L THE L 2. Lo L, BFE T DE Hooc (1972) OSEHHDLL
BN, B. tenella ZFAEY L 3N TWBE I Lo, K TIX B. brongniartii (SACCARDO)
PeTcH 2R L 72,

Bif, Summazu et al. (1988) X, B. brongniartii D522 L U CTEKEIZESRL - F
THIT 4T 4RO & TE, TS, O3 TFOWEERD, Cordyceps bron-
gniarti DFEZEEZT0E, L, EEOBR->TELFRY A IF U b GHINT
B. brongniartii Ti¥, TOFIVERMOBETHETEHICEREF RV H 5 ) ORPRILEHD
BREoBwTE, 20 ameERSEHEINIflIRE s AL ol THIZ
REERHROBOUPEKOELZLELEZ SN, FEOELL L TORLHRZOEMC
DB TOZFERIZ OV TRESEBROTROERER/ B 2,

FKEOZZIZOWTOKBRUETH 25, FEIIRT 2B ERZMTEIN TR,
FHEHIFRYAIFVOENLZGITHIFY, IFIHIFY, XAFHIFY, 7F
S AIFUREEHL THEWERELSED SN TBY (EO,1981  fAE- KK, 1988 .
32 . [IHE, 1989, 1992 ; SHiBATA et. al, 1991), < REAHO A = FV LV E XT3
BFEBENFVLI LIREINT VDB, FIT, 5% B. bassiana 2 & % RHEHR & OXFI% B
FEWZ 3 5729 B. brongniartii DRIEZE "THIF VYR Y AL, EFRL, KEIKLZHERD
EHRCRBRCERA SR T2 RRERO—MELTHS "HILKR, 723 "HE x5/ 2
T3 EERET 3,
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i L3

B BRI S Beauveria brongniartii ZFIFLIz ¥R A XY O EYHIBLBR B
S 728, Beauveria brongniartii YEEEBROF KA 3 ) T 2RFEME AEOFE-.
REYBRBRCB Y IRESOPES L URERERAEL

HBROBERUTOEBD TH S,

1 . Beauveria brongniartii ®% £ 4 I ¥ ) RBUSHT 2 RERIER Metarhizium aniso-
pliae, Beauveria bassiana & ) b3 <, B. brongniartii OFRENICEETEEEERESR
H oo,

9 FRUHIFYRHED B. brongniartii T 5 ERM IR L D HPEEB S 2
VB TEWDS, HEHEES & VHEOBREIC L ARZHEOER IR o

3. B. brongniartii 13% K34 3 % VG bREER TR LIz, B. bassiana, M. anisopliae,
Peacilomyces fumosoroseus b AFEGHUTIREME 2R U 7283, Nomuraea rileyl I~ & % FIR
BEEW B Lo T2 B A THHEOEE S X UF Ry 35 ) HIREEHTO B. brongniartii
HEFORFRIZBELVESHD SNE o7,

4 . B. brongniartii D% By A 3 ¥ ) BREEHT 5 BHE 4 4 TR 1 2~ 24RE R TR
T3 EHEEEINI

5. B. brongniarti DAETHRYE, EERETB L UVHABRRC BT 2BREZIZTLETR
24~27°C, 22~27°C, 20~25C TH Y, 30°C TRAETRFECOVERYE, HERXETOE
A D TIEHRFEHEHET L 72,

6. BEW% R HOBHBEETEF R A IFY DORIFEFHOEMBENTH > 720

7. B. brongniartii FETOEFRER T THEGR VY, 25°C TRIZIZIHEBETH -
7o THcHED EAETFRENL D b REMEFEL

8 . FRIEHEN D B. brongniartii ZEBSEFOREL D bRPMERFL, HOLFERR
F iz U IRFEHRE TR D o T,

9. HETFOEMEFEC HERRENEST, FEBEL L TRSEFEABRKICE S
BRE L D b HETHRBRORELEE - /2.

10. ¥Ry H 2 FVRFERD»SLHES NI B. brongniartii T AfBELT AEIFY
YRYAE, BEEL,
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Summary

Pathogenicity of an Entomogenous Fungus Beauveria Brongniartii (SACCARDO)
Prrcn Against the Yellow-Spotted Longicorn Beetle Psacothea Hilaris PAscoE
and Mycological Characteristics of the Fungus

by

Takanori SHIMANE and Kiyoshi Kawakamr

In order to use the entomogenous fungus Beauveria brongniartii (SACCARDO)
Percu as a microbial control agent against the yellow-spotted longicorn beetle
Psacothea hilaris Pascor, which severely damages mulberry trees in Japan, the path-
ogenicity of the isolates of the fungus against the beetle, the effects of the temperature
on conidial germination, mycelial growth and infection, and the stability of this fungus
were investigated. The results obtained were as follows.

1. B. brongniartii was more virulent against P. hilaris adults than B.
bassiana and Metarhizium anisopliae. The pathogenicity among the isolates of B.
brongniartii was not significantly different.

2 . Young adults, reared for 5 days after emergence, were more susceptible
to the infection of the fungus than mature adults, reared for 45 days after emergence.
However, there were no remarkable differences between male and female, and
between large adults weighing more than 400mg and small adults weighing less than
400mg.

3. B. brongniartii was virulent against the larvae of this insect. In other
tested entomogenous fungi, B. bassiana, M. anisopliae and FPaecilomyces fumosoroseus
were pathogenic against the larvae, unlike Nomuraea rileyi.

4 . B. brongniartii conidia germinated and developed a germ tube both in the
haemolymph of the yellow-spotted longicorn beetle larvae and in the haemolymph of
silkworm larvae. There were no remarkable differences in the percentage of ger-
minated conidia and the length of the germ tube in the haemolymph of both insects.

5 . Based on the mortality of adults which were disinfected with formalde-
hyde for various hours (0-36 hours) after inoculation, it was assumed that B. bron-
gniartii infected the adults of the beetle within 24 hours of initial exposure to conidia.

6 . The range of suitable temperatures for conidial germination, mycelial
growth and infection was 24-27°C, 22-27°C and 20-25°C, respectively. At 30°C, the
germ tubes showed an abnormal development in their form and the mycelial growth
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was retarded. Also the mortality of the beetles decreased.

7 A relative humidity condition of 90 % R. H. was effective in reducing the
number of days required for killing the beetles after fungal infection.

8 . The B. brongniartii conidia survived for a long period of time at a low
temperature, but only for 30 days at 25°C. Conidia, which were buried in the soil
superficially, survived for a longer period of time than the conidia exposed to room
temperature.

9 . B. brongniartii in the cadavers survived for a longer period of time than
the conidia detached from conidiophores. When the mummified beetles, which were
killed by B. brongniartii, were buried in the soil superficially, the survival rate of the
fungus was higher than that of the unburied mummies.

10. For the preservation of B. brongniartii conidia, it was preferable to store
them in the form of a suspension at a low temperature than in the form of naked
conidia placed on a filter paper.

11. The strain of B. brongniartii, which had been isolated from wild cadavers
of P. hilaris and showed a high pathogenicity against the beetle, was designated as
“kamikiri-yadori-kabi” (Japanese name) by the authors.

(National Institute of Sericultural and Entomological Science, Tsukuba, 1baraki 305,

Japan)
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