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Beauveria tenella (DELACROIX) SIEMASZKO [T D U> T

o I i

BOEBAER, BMELUBEORRTREICENT, $X¥vh 1+ ) ORENEET, BHO
BHRIHMBEITH S EHMEINTNS bk« 58, 1962 ; FEE, 1963 ; il - 7%
A, 1963 ; RHE < KH, 1971 ; il S, 1973 5 HHEES, 1976 5 M FKE M Z R 2R, 1977).
LU, AEOBRICBEUTIE, TOEBH [HMCAISHTNIENG &, AMIZL MmN
BMEFT#g7cw, BbaMHBEELENC &, FB3ERAEEN &0 MED S BRI
WEIDHB LT EDBEIS, TORBINEHMINTNS,

FER, RV IF)BRBMICBNT, AFERBOMILFHEKDOZ N LA BEL
fo. TRERROIMEIR, Xili 1977) o, BBOHEKRICL->T A D SN, 2ho
BAA TOMALHDO RGP E LB ENBRIN TS, Ui L, KEiCHd 3 Kk
VOB, ThoDKRFEMEZIEIN 1 3 DEBICOVTRELALHMOATINVE L, 2
CTEER, 24 20BKIRO Ao, ChoFHEvr %) KiucHEEd 3445
WO, BXUN A4 2 FBERMERBITHTE 2N O OREPEZ L2 H/EL, AMICR
HETHEAMDON 4 aORBOHEEWSHICLIDT, TOMEOWMEL LTS,

AIJITCABITHN S, ¥ XY H 3+ ) REOBREICTEEHNER - - BEY
TV E —RELERRRIRNRIIDO S 2, BHhOSBEBEHERTICHTIHEEE -
74 7 v &£ ® CBS @ Dr. Samson, R.A. 725 1%ic Dr. De Hoog, G.S., 5k UAEAXD T
BBZ RO e BARBRSREDE/ BRI LicHEsE L4,

L2 B S I S

L FRHI+UBHOBELRRERE

HORHERE B, RS RMEEA T B & S R LB KA O A8 FOREN THA -
FARYAIF ) REE, REEKRY — LB CEmGHER, BEIIC, T2 2R
THALL. RCOREMKEARETHE C LOHER, B e HEERNE L%,
25°CTI0 HMBEICRBL, HEADLSEFTL TS AR av=—0 FRITL-T
i, Th WO RE%., Beauveria [EHi i3 MacLeop (1954) # X ¢ De Hooc
(1972), Paecilomyces J& H & BRowN and Smitu(1957), % LC Metarrhizium |5 134k -
AH¥ (1902) B XU Petch (1931) itk » TEh ZFNFFE - 7.
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2. WEOWKE - HEOMROBRE

Y BRMSIT X ATUREHER « 3, B UA R 3 v ABAKEERE T OERSEFHM
BTk BNE - KEEROBREITI -7,

OXT, NMEEERAN 2CMBEER, vy 2 ANy ARK, KkY 7%y
AR P RIER (V7R P AF w7 REROMEF ) v 2 2R ) v AIIKHE
LA IHEH), YT e —RE, BIUYV AL EFFR L u—2EKO5 MR T
ZNFhERETNED, BOAHERE, METRRES EZHELL.

3. H4ACHT FREMEDORE

FEVHIF)REDPSHMINARBOMBIERP SZ SMISETFE, V4 -V
40 %I (0.02%) MEAKICHBL, +AHEE) UTEHBLCEKE, EHREORITS
n4 g (KE, FBEESIUCAE) BLUE (L2 A% ICRMEMLUL. BR
ERBICTBID, HEME LR 2 AMNREFES L, LISk EICHL % 0 i3
THM E CHE, TRREEShEZ. Z0M, HM, KREERFCOWTOREZBALT
o, Ehic, RTRSEEE TN, 5k, KKOYDIT, Beauveria bassiana
# A 25 BERE, Paecilomyces farinosus CBS 4>tk (CBS 156+65; Thaumatopoea pityo-
campa iir 5458, B & U8 Beauveria brongniartii CBS 4} #i#k (CBS 236+67) 2R L
7.

4. F KL HIFYRBCHT ZFMBORRERE

S D AR T T B KA & LTORAORELZMS 20D, Ao DK
W, OCWEE AN, BEUAMUNO RSP SO MER, 2WH3IM, A 4EETHRE,
WRE A 2 ML REEATOARECHBShZ+ Ky h 3+ ) KBKEN T
NEERE U7, S, WO RERAORM FI 3BT K VITE -7, HEMEMEOKR
BRIEZ I RERET S T, SEHCEEINCHEE L. MER~< Y ILEROTHENS
T -1, HEORREIGRIREICK S C LoWE, FECmERENELE, 25°C
710 HBMRIBMR A L, BN D SAEE LT EARREESBIRE LTI - 72,

#5 F

1. #HKLHI+YEBEOBELR

GORCELE B, ARZS)I A T, 35 &k UV R IR SR K T CHIME S 7o AR R R O B
LRRRERIIE L, 18.5% TH-7x (HB1R). HiShic §#d, Beauveria tenella
(DELACROIX) SIEMASZKO (= B. brongiartii (SACCARD) PETCH] BELEL, 2T
Metarrhizium anisopliae (METSCHNIKOFF) SOROKIN T& Y , fiic, Beauveria bassiana
(BaLsaMO) VUILLEMIN 3 X U Paecilomyces fumoso-roseus (Wize) BROWN and SmITH
oM h. 1ok, A#ESD, 1HO 7 vH 3 F ) RARERK (BT THRE) »5d
B. tenella 734 ME X 7. B. tenella %1213 M. anisopliae ®H:¥ LI AR RO JEMKZR
MIiCRL.

FEYHF ) RBICHEE U B. tenella |3, TR, ffy, BES & & OB
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BIxR ZRETHEShIZFRY D 35 ) Rb OB LK
Table 1. Natural fungus infection of adults of the yellow-spotted longicorn beetle,
Psacothea hilaris Pascok, collected from mulberry fields in Tokyo, Kanagawa,
and Gifu prefectures.

Locality and Tokyo

date of (Hino city) (Ebina city) (Minoohta city) Total
collection Sept. 1977  Sept. 1977 Nov. 1977
No. of insects collected 33 81 21 135
Fungi occurring on insects
Beauveria bassiana 1 1
Beauveria tenella 5 11 16
Metarrhizium anisopliae 4 1 5
Pacecilomyces fumoso-roseus 3 3

Mortality due to mycoses (%,) 12.1 12.3 52.4 18.5

Insects collected from mulberry fields were reared individually in room temperature
until their death after disinfecting the insect with 109, NaOCI solution. In order to
determine the death of the insects were caused by mycoses, cadavers were transferred
to a warm humid condition after disinfection of the integument to permit the develop-
ment of the fungus mycelia and conidia.

MEOEBZED, PHTZTOABRKEARR2~3HT RELEEHEL, 7~10 BkiCiR
ZHOSEFZERZLT, ZOan=—-RBEOLB L. KXl n = -ONBIR, HEK
LD B.bassiana 20 = —TEYU LT, FHIEREZERNTHMEE LT 25°C icf# L
2BE, AEBAOAEFTMRRE LOY, RETRESh 30 = —BERKRELDHE,
BADEBRMELT, ZHERLUTHOAZETIHROSETHERIE LD - 1.

—Jh, ¥R F ) RBIICHELE U M. anisopliae 3, Bk ETORADEF IV
{, JE#% 5 HEfLT, BREOMETEZHIUM LT, #5FEd o i 5B 4 4 - 72

2. HMBEOTKE

FRYAIF)REDPSHEEI NI B. tenella 3VTHhOEBKD, 44T HEMAD %
WSS 7 SRITHE LIS 5 REICHETFEEKRT 5 &5 Beauveria J& i O ¥ % 71
U CBIIK, B13KM, FURBLUE20RK), ThoMETF BB THEA, KSHH
G, KEIL 2.4~6.8x1.8~3.5pm THo7 (B2%). 7535, CBS 4tk ik
LT, AROBARERBRENEARNZRL, ZOENDS, KEMETRIIKTHID
it U, CBS itk zh i3t Ttd - 72,

AHRRE S HMEI N7z B tenalla ® 20 =— TIF, METBE U HETFER M
(conidiogenous cell) 25 %% 7 7 2 # — (cluster) &PEETh ZERBERINBHE &
ZTITROWEELEBHY, TORRBEBLLBMS T, k&3, BHOBAOERERITH:
ThHole (FAK~ESH ; KKID. 2055, B REL: HMETHREBRO B L
DR, 7242 —, BIUZWERKLTY 7y 7V RICHETFHEERE bOHET
TRl A 4 10 [~% 13 ) (KA 1D iR L7z,

DEIC, B. tenella \CB VB0 ETH, SETHREROEK, 737722 —-0%k
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F2F FEVHIF)Rdid S4EEXN Iz Beawveria tenella 35 k. U8 Metarrhizium
anisopliae D5FHFDK XX
Table 2. Sizes of conidia of Beauveria tenella and Metarrhizium anisopliae isolated from
the yellow spottcd longicorn beetle, Psacothea hilaris PASCOE.

Fungus species and Length Width
isolate number Mean (Range) Mean (Range)

Bemwena tmrlla

465 3 64 O 6 (2.4-5.0) prm 2.4+0.4 (1.8-3.3) ym
614 6 (2.7-6.8) 2.5+0.4 (1.8-3.5)
631 3 7+0 5 (2.9-6.2) 2.6+0.3 (1.8-3.3)
663 3.6+0.4 (2.7-4.7) 2.5+0.3 (1.8-3.3)
651 (=CBS326.67) 3.8+0.6 (2.3-5.6) 2.0+0.3 (1.5-2.4)

Metarrhizium anisopliac

644

Mean: based on 100 conidia.

6.6+0.5 (5.3-8.3)

Insect host of an 1iolatr (CBS 326.67) is the larva of

2.3+ 01(21 -3.0)

the grass grub, Costelytra zealandica WHITE (Col. Scarabaeidae).

R R ICEE LI Ric oW TR 5, A0S EFERMIEI, BR LICEEBRK
Ehaa (RRIV, BURBIUEIK) ®, sETFELCERSNSEHE (R, 8
16 ) 23dH 305, <L D4, MacLEoD (1954) 75 vesicles &FEA ZERIRO MK (UITF,
RTERIR D & PE5) MER BICERI N, ThoBEEERD T, SAETFRERMRE R
2ROPHERRIBERKT S &0 HBERESVEL, 3, EREHOLMCUTHEERRE
B USRI S 2ERBESN (F, ®1I7THBIUEIBK), SEFEK
DOBBITE D RNT, B 7242 —BHB L (R, F19K). 77242 -3, 44EF
MDD LMY 7y FRICHE LB A ETFRREED S ITHENKELLE. L
L, 7722 —DKREIZHRDZ-RVERIZ, FHERRTOEEREEICLS D EED
hiz. T73bb, kK7 7 2% —0854, HHERREIZS ~6 BREICh B LAERL
Tz, Ubkd o, HEFREMBOELERG, KEOHEE 77 2 aOHADHS
L En@ADLNI.

WRICOWTHB &, HETHE, METREME, /237722 -ZRRULERE
micid, ERoOEREZEEDONIH GE14N, H16K, HF19K, F2RBLUE
23K, HWHEADOEREITIE, TOXIE ZEBDL LD, FLBXEHRTH-2 (B2l
B). 7%, #RMIZ1.0~1.6pm TH-7e.

DX, hIF) s VRSN NI Metarrhizium anisopliae DT, WH
EXBNDDFEEOBLEI I - TRIRO AT AR R LOFFED IS ICHEd UTHRRITE
REN, ZhoEMmPOMHERD 7 « 7 v BISAETHRERI N, SETIEHERLT,
FRE7IZ2~3mm OFREE 72, HAETFOREXII, 5.3~8.3 (6.6+0.5) x2,1~
3.0 (2.340.2) yum TH -7z,

3. SMEOEHMETOEE
FRYHIF)VDOLSHEINT B tenella 13, A L5 BHOWTHORHRLICENT
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SEF LY, BROBVWAFEL L ShickhiE, B\ 2 ZMEREXT, 2WTY»
Ry I Fy ) ABRBELUY 70 —FKThH-72. 8B, Vel FEFR o —2#
RKTOEERROBARTH -7, D¥IK, SEFERIZ, EWMIGF2ZMsI Y >
Ry JERKTREFT, hTREARTH 7. —fKIC, am=—RBHDEIABRTH S, &4
HFERBESICONTEBEFU ., 20 = - BEICHEABED SN2, BT
2%MBEREKR, V79 2 RAF v 7 2RK, BRUEEY r Ry 72 F v 7 ARKOESA
ICEpotchs, ZDOHHMIE, CBS Ai#kick 2 EMITHNTHRET, Ba~KBETH-
7=,

FRYAIF) oI NI M. anisopliae R U7z 5 OO LWFhicsn
THHEEL., AEOEBEWROBFTH-72DIE, BEAH 2 Bk ET, AKEE
ROBWAREFITHENT, 7~10 HED SHEFRR R L CHEIT U, TOMicaw =—
D—HPOWAVBERICERT L BT -7, TOH 20 =—KHO KM, o4&
TOHBULIEWETHEDbNI.., —F, V7R 2 Fy 72 2%K, 7 v —-%K, B
Ve A4 e FTHFA Lo —2EKTRE, HROEFRD T FHTHEROEAREFIRS
SN, HEFERII3~5HEPSMTY, AMMH 2 2RO AICH~NIE A
BRTHBH, 2v=—KEZUBEHNZOMETFTHODOBEROBER L. Bk, ¥7
v —FRKETRE, FEFRMEOKMBICEISLD bEAEFI., BEY r <y 72 -
Fo228RKTOao=—F, MEBRICHEE LY, PEFEREARRT, £0Ha o
——FKREERE L.

4. SFWEONA JTHT ZHEEM

FRYAIF)DOSEEINI B. tenella XX M. anisopliae 7 F-4KiC, # 4 2iTH
THETN O DRFFEEEBE L.

T, ARREEOTT 2B DS OEEICH LT, B. tenella &8 L7k RO
1 B%S 3FKITR LI,

FRY NI F Y 5 No. 465 5 X 18 No. 614 OFRIFEHEIIMES T, 2D EH A
LK EL o7, RODH A 243, WHEM%35 HH FTICT T ERICHLL,
SORWEORED SN p-7c. L L, dHEtko CBS 4tk No. 651 OfEE M it
KD, REOZ ARIE LIz, /o, st E#E B. bassiana No. 32 Of5FHEIZ X S
ICH LU, itk 3 H THR ADRIERIT 100%1CE L.

DEW, FRYAIF Y PoSMESINT: Botenella 3%k, XU M. anisopliae 1 D
BEF2WME 4k, WOoICHBRME2HEEHRA LT, 71 a~OBEERRE 3 &Micb
DL DBUFERMUIHRE, BOoNTREHRIERICEHNLT, F4RITRELL.

HRBE D5 B, WFBE D Peacilomyces farinosus No. 650 (CBS 4ri#i#k) %K T, i
DOEFIIOTFRICD A A4 2T T BiEERED Sz,

AR S 5B S v ic B. tenella OFFIRIB/NE L, 1 #BIRILL D &2 &HY Lizic
TEF, Uhr bR U ARRHKIEE 10° /ml 1T 0T H 100%DHERIZZ SNEH -
7. Th otk 5 BT, No. 614 OFEIE A E L IWNSWOERIZR L, 2L
B"OAA4 2, Shi, AR, HOWFIICENTS, BAEETRIRELAD SN, -
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Species and
isolate number
of Beauveria

B. tenella
465

614

651 (CBS)

B. bassiana

32

Control

PN SR

LOW2T s B

=,
45

BIE FEUH ) A SHMSNI Beaweria

Dorsage of
spores
/ml

3.8.<107

Test numbers
and number of
larvae used

1 22
2 22
1 22
2 22
1 22
2 22
1 22
2 22
1 22
2 22

Table 3. Susceptibility of the newly hatched larvae of the

o

Used strain of the silkworm: C135x J134. Newly hatched larvae
614 were obtained from Psacothea hilaris; 651 from Costelytra zealandica;

EA4EK FHRVHIF) 5D Beauveria tenella 35 L U
Table 4. Pathogenicity of Beauveria tenella (no. 465, 614, and

Rearing
seasons and
races of
silkworm

tested

7 S;rirnig:
Cl135x J134

Summer:
Cl24 x J124

Late autumn:

C124 % J124

from Psacothea hilaris to the silkworm, Bombyx mori L.

Larval

instar

of insect

used

P Injected

5L ”

100
100

Maximum percent
concentration of

B. tenella

0
100
100

631

o
o

o
I )
coo|cew

Isolates of no. 650 and 651 were received from CBS culture

suspension in each isolate.

pupae.

NHL, newly hatched larvae;

2L,
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tenella ~ DWEZE O W T
silkworm, Bombyx mori L., to infection with Beauveria tenella.

No. of insects died in the following days after inoculation No. of

survivals
6 7 8 9 10 11 12 13 14 15 20 on 35th

day

22

22

1 ; . . . ’ . . . . : 20
22

1 @ . . ’ . : £ : 5

22
22

were smeared with spore suspension of fungus pathogens. Isolate no. 465 and

32 from Bombyx mori.

Metarrhizium anisopliae D 4 2.1CxH3 A FEERE
631) and Metarrhizium anisopliae (no. 644) isolated

mortality in the silkworm subjected to varying
spore suspension from each fungus isolates

Paecilomyces
M. anisopliae B. bassiana JSarinosus
651 644 32 650
77.5 100 100
0 100 100 0
12.0 100
0 100
0 100
81.5 100 100
0 100 100 0
100
100 0
100 100 0
100
100 100
collection.  10® spore/ml is a highest concentration of spore

larvae just after 2nd ecdysis; ML, matured larvae; P,

451
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7. Z0kY, HHELTRBTEEE/NRBZAOO L2, UL, KEE 5,
FRENCESEE LCES, ThOoOKERIIASICTI00%ICE Ui, EHEMEMICEK -
THRIEL7- 5 B4hdid, ZORBERE TSI LU TOFEWALT, PHTLHRH
g Riclbhiz, 5B, TORKED 3w = —RBAETORRBEDICONEBZR
z.

—7J5, B.tenella ®5 5, CBS H#itkDKFENIE, 1METISNI@ORIERES KU
IWBETHRENLONIZCEDS, FEVIIF)H/BKROZNLID ERENDDOLELE
bhic.

M. anisopliae 3, WHBE D B. bassiana LRBRIT, H 4 2 ITHROEREEZR UK.

5. FKLH I+ Y BRROBWLRICKT KM

FRVAIFY)REDPSAMSIN 4FEEOARRED S B, &I, B. tenella ITX5
BPARB AT N T &% & FiTd~ T, AERBICBTAHERRBOREZME1D,
Ch SRR DMK EICHT 5 BREOBNITOVTHELL.

AL S 5 43 ik & Lt B. tenella (No. 465, No. 614, No. 631), M. anisopliae( No. 644),
%HHAE & LT D B. bassiana (No. 32 5 4 =2 43 ##k, No. 661 = 7 <= v = 5pHEk)
& U8 Paecilomyces fumoso-roseus (No. 462 5 1 2 53 iikk) DA 4 WHE 7 H%E, ZREL S
REIhAFERBIczhZhEBL, ThoERTT 5 T THENCHE Lok, ek
DODOBOEBEERL, BEOREEITE >R EE S KITRLE,

E5R FAHYHIF ) RAOMERIRE IO B B2
Table 5. Mortality of adult of the yellow-spotted longicorn beetle, Psacothea hilaris
Pascok, inoculated with different entomogenous fungi.

Isélate

1 0,

O S oo T OD gy T
of animals 15 days 30 60 90 125 . by
fungi tr7r::]tle d used f(unx;g)l mycoses
used /o (%)

Beauveria tenella
614 2.7x107 26 100 92 92
465 5.5x 107 26 100 73 73
631 108 26 100 96 96
B. bassiana
32 1.8 x 108 25 20 32 56 72 88 12 12
661 1.1x 108 22 32 36 64 64 100 14 27
Pacecilomyces fumoso-roseus
462 1.8x 108 27 8 15 37 59 82 0 0
Metarrhizium anisopliae
644 107 11 45 73 100 91 91
Control 34 15 24 32 41 71 — 12
10 0 10 20 20 100 - 0

Beetles used were collected from some mulberry fields in Ebina city of Kanagawa
prefecture on September 3, 1977.
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FARYA I Y RAUZ, B.tenella 8LV M. anisopliae \TEHBITEY L1z, —F%, B.
bassiana 1T & % RYZMERTH Y, P. fumoso-roseus 1IC & 3 &Y 13 A 5N H - 77,

BEEI NI RAOIECRB L VTR OMEESS &, B. tenella Tk 254, A3
BT, WTFhoBKICX-TH 15 HRITZOETHIL 100% 10 U7z2%, M. anisopliae
X BHE, WILEHI00ZICELIZDIZ60 HETH -7, FEthkD SO BEIR (HH)
HRBLURBXICE T2 RBIETERNS, B tenella ITXk 3 ABRBEOET-RatTH
B, MEEICK 28543, ECRBENEH Y CHRLFETHT BELZEANTIN:,
1BE, REGAMAEKDOZ (TR HA% 60~125 H THRIE L 7208, AEFEABRELIK C
BOTRE, #1255 FHKBOTORBELELTOAREAH - 7.

DEIT, B tenella D 2HEMRA LT, HEHR AR BEOIETHEEL K KIECRY &
DREFERE LIS (B6HK), AHRMICHTS LCso i3 No. 61422,1x10°/ml,

B6® FHKhIF)RBICE TS Beauveria tenella D7 B ik & iEH
Table 6. Percent mortality of adults of the yellow-spotted longicorn beetle, Psacothea
hilaris PAscog, inoculated with Beauveria tenella.

Spore Cumulative mortality in
Isolz;)tc dosalg(ei I::&l(t)sf the period after inoculation (%) Rgc'(;:::l}l'aof

numbper treat /
fml wed  j5days 30 50 100 165 (%)

2.7x 107 10 100 90

614 » 108 10 90 100 80
n 108 10 50 60 60 60 100 30

n 104 10 50 60 70 80 100 30

5.5x 107 15 100 87

465 » 108 15 93 100 60
v 10° 15 67 73 80 80 100 13

n 104 15 27 33 60 67 100 0

Control — 23 9 26 30 48 96 0

Beetles used were collected from mulberry fields in Hino city of Tokyo on September
12, 1977.

No. 465=1.3 X 10°/ml TH Y, ZDHFEHIZHH No.465 Lk v & No. 614 DF k=
Pole. WAEKO 10° 3L U107/ ml BB T2, & bICHIEFE100% & 15 - 7o,
CTNSIECHIZI0 BLUAT, Z0IbDWNFULRZISHMCHEELE. ThbbL, B
BMRERS X UCHOBRHAEDOR G S, B. tenella WX ZFETHDIZELA LT, Wil
H# 15 HUAWICAE L., —F, WEMOBLUKOECOEERIZARIEE Bbhiz. &
B, AARMLEX T2, FLH#165 HEZRTHEFELTO R AEKEAD Shi.

FRYAIF Y RBAND B. tenella OHERSTHEF 12 \IHMEAL & HFIER & DBRITO N
THRELERE, BT7THRITRLE.

107/ml @I L, BEHEREA, FRRBHOVTFhOBEICS, HRBEL
RiIZISAMTI0 BicE L., £UT, BHEHEMICB T, A FZIIMEICOAE
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ET7R FEVHIF)KRBITHT S Beauveria
Table 7. Effect of different inoculation methods on
hilaris Pascok, inoculated with Beauveria

Spore Inoculation Rewion No. of
dosage methods . neglor insects
inoculated
/ml used used
107 Spraying Whole bodies 39
108 ” ” 39
107 Smearing Bodies 21
(except for
legs & antennae)
108 " ” 22
107 Smearing Antennae 32
107 ” Legs 32
Control (untreated) 47

Beetles used were collected from mulberry fields in Ebina city of Kana-

MU-BATH, SRBETRITI BEIC81~97%, 20 HEICTHBDOHRENL 7.
10°/ml @M IC &k 24, BAEEETIZIS BROETRIZI00% TH -2, ML
HAERWREE (A5 O A ORAHEEXOECHIII5 A%II50%T, AXROEMK
WAL 110 HRICBWT 5051 E5ho7c.
PE, ARG RARERALAOBARMAOC &, M FBHEN, S THELITEYR
9T TEWKIEREZR L, B.tenella iTxtUTE UL BZETH -7,

z 2=

FEYDIFVICHTAIRBEMEDE LTORREOFECEALTIE, ThETICHE
AN EOHBRY SN, T, DABETIE, B tenela ZREPSHRELI 05 #E
b, W W (1909) 2%, HE L OWED D BRERBOFLEDELLHODS,
Botrytis tenella Sacc. (Beauveria tenella ®|R%) %4#L, ThEREHE L IREL
fak LIzOH#HTT, flicid, B, HKS (1975a) KX B4 4 A a4 % RIERD
SORBDHMEHHHITTEIL.

—7, BRKITEH T Beauveria tenella DfFERBREIN TS0, W@H, YA
H,WBH EIicB9d 5 118 (CuarLEs, 1941), 448 H 2 5, @ H 2 H, R¥WHE 18, Y
AME 1 D43 68 (SteiNuAUs and MARsH, 1962) Hypsipyla robusta MoorEk (Lep;
Pyralidae) ® % di (KANDAsAMY, 1969), = 7 + 2 4 # F}5 L ¥ H 3 # (Hoog, 1972), &
51C13, Aedes sierrensis st (Fv 7 5) (PINNOCK et al, 1973), ¥4 Apis mellifera
(worker pupa) (PrEsT etal. 1974) 2 ¥ TH%. L L, LiLD5>H, AHOEERR L
LTROEEMERIZa 26 v EOXS T, EXIRKMICEBLTR, W »5F O
RECE ->TaH 2o VEGIITHTEMENB LA L LTORBOFAEASL SN TH
28, chid, ABRBEZLORRONHT, LBHIKZOEFRO—H%E bO>EBITH L
T, thcoEmick BT E, LI, aHH L VLT B BHREIGRIRK
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tenella DB:FEE L IRIER

mortality of adults of the yellow-spotted longicorn beetle, Psacothea
tenella (no. 614)

Cumulative mortality Recovery Total

in the following of fungi  mycoses
period (%) used (%) (%)
10 days 15 20 30 50 110

100 82 82
87 100 77 77
48 100 100 100
32 50 55 68 77 100 50 50
63 81 97 97 97 100 97 97
69 97 97 100 88 88

9 11 23 28 34 100 — 4

gawa prefecture on September 28, 1977.

IKEWC &Itk 5 &b Tind (MULLER-KSGLER, 1965; HURPIN and FERRON, 1964;
Hurein and RoBERT, 1972; FERRON, 1974; FERRON and HURPIN, 1974; MARCHAL, 1976).
APETRE, ¥K¥H I+ ) RAWCHET S B. tenella 75, H 4 2105 UTRIKE A
NS, DFEPITERICH UTERPEHEER UIZiC T E S p o0 Lchi-T, ZED+ £
YA F ) RBICHHELICHSNIEEH, 74 2l LTHERELTREEE ST
BhRBEBEAERWEEZ NS, ZOC LR, BEZT, ABIKE->THA 2 BHHRK
BULIEEOVDIBMEDHONBNC LRI -TESFOLNTNBE ENZ LS.

—Ji, E¥ - R (1909) BAGHEE & SREE, BEBLUEBEE~BEELT,
THhOHEICH 100ZDORHIEREZTEY, TORKE, HRBOKEERIL = >Rl &
DHEMNEHEHMLTHBL, HARS (1975b) 3, A4 =Y a7 3 Shhih oD B. tenella
Do 4T HEE 1.2310°/ml Z MU T, HETIRILY, SHERETH BXDRIEEEZ
TWa. 35K, FHEBA 7 4D CBS po43li% 5 37z CBS 326467 #ik fihak Ui 8
FABRICESOTIE, SERBUBAERICREL, 3BEBEMNICORIERLA SN,
COEHIT, KHRFEFEHDEP S AT, EROEBME L ITRIT T,

AEFORESICHEUTIR, 4¥ -« WA (1909) @ Botrytis tenella, 2.8-(3.3)-4.2 x 2.4
(2.8)-3.5 pm, MacLeod (1954) iC X % Beauveria tenella, 2.0-6.0 X 1.0-4.0 ym, De
Hooc (1972) i€ & % B. brongniartii @ (2-) 2.5-4.5-(-6) x (1.5-)2-2.5(-3) prm, HAKS
(1975a) itk % B. tenella ® 2.5-4.0x2.3-2.7 p#m, XU CBS 4tk (CBS 326:67) @ %
NOSHREHNTRERL P -2, FETFORRIKEUTIE, Kl, Faks 5%,
# &£ Uf MacLeop (1954) @ Zhi3dif%, De Hooc (1972), #A S (1975 a) k18 CBS
SEROZTNOBHMETHY, MhbEESEEXBAD SN,

LI oM, AHEEMERINI S5 B ROKEN, RIERICHFEE LD 720 &0,
HREHWANDORELEDOBRENDIINT L1 EDHITBNT, AHOERHBHERD LI &
—HUBEbH5. LHL, MacLEop (1954) DI LT3 &S i, Mo HaiE
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DIFRIERDEBDEICODNVTRRERERDH S LMo, MORBICEERHFEELR
BYZRNT EBBDOLRATNWBEDT, FFvh I+ MK, B tenella D5 HD 7
AT EHRBENDNECFEHKEZEZ SN S

Beauveria B D5 BUT D Tid, MacLeop (1954) 3% O R#HMFAICHKkE, 13 &
A EDHRDBBULT NS 72D, HHETOIRBEICEKIELD B. bassiana &I~ MK
D B. tenella @ 2 FICIFEDIZ R LS TS B, filk, De Hooc (1972) 13, 44
TR FHEROE, 75 22 —OAEL EOMEICTK > THOSBIZRE
L7z. 975b b, Beauveria |& i \2 B. alba, B. bassiana ¥ & U* B. brongniartii ® 3 FiIT4
1+ 5N 7z. MacLeop (1954) @ B.tenella \THI2d % 4 T IR ~Hi FIE O F%i1Z, De
Hooc (1972) it & hid, B. brongniartii £15% . ZOMADIESHEICOWTREERZ T L
HWuh, WO & N T &7z Sylloge Fungorum (1886) i (3, Botrytis tenella Sacc.
i3 B. bassiana ® subspecies &3, ZTOHETIIERE, KEX 15pm LILBIHT
W3 U, B.brongniartii Sacc. D Zh i3I 25~4.0 pm LE¥hTW5. %7, Sylloge
Fungorum 5% (1892) iz k1 f, Botrytis densa D3T3 LE¥N TS, E 51T,
435 v &2® CBS %, 1972 4:%47®D List of Cultures IC3513 % Beauveria J&H D M4 %
B. alba, B. bassiana, ¥ X % B. brongniartii ® 3EICIEHT S, Zhohs, FHIF,
FREYHIEF)HHBEORS & UTIE Beauveria brongniartii 732 L EZ72d, 4H,
B. tenella BE bR TWAHREE RSV, 7 7 24 —BKIIWTHS &35 De Hooc
(1972) ORWIZHRY TRBVA, THREEICH-> THRREWRFHRITOLVTOC L
THY, —MiICR, ABWETRINLL ) ICHAL DEWORIE « BRD 7 7 2 2 —BHK
INBC LR EOBEMS, AXITBUWTIZ, B. tenella % B. brongniartii O [k &%
AT L.

SOE, FEYAIF ) RENOEMABRD S, AHKE I B. tenella 1Txt U T3
DENC EARENIZ., H4 2R EOMICTB Y S BEEOEIT, KEDOFEL /M EE
BOWALOMILTY, LCy THEE 1005 THY, BARUSMEORE DD, 2
WY (KRS 25 THRVEE (B4 3) LOMT, COXHICRENERERL
7DOREA B VFEHEEDNS.

X5, iy, TRRBMEOANDOEEMICL-Td, FRYH I F ) RABEFSICH
W RFE TR LS hiIcENzT DS, LROBRZHOHEADEEZLS L,
BIBICBOTABIR, $XvH 1+ ) REOBEKBORDIC, ARAXKEMAEN L UTER
REAERELTWE dDEBbhiz, —h TR, LEERHE TR WRESA B tenella 1Tt
LEWERZHERLIZCEOHEKRDOHBET, TOT LT, FEITK 2 BRA, AERR
DA, L REEATOITBICENT, BRGIKM SN TNS, —RMZHZRANDRE
MELZRBBREEOTHELPEEDH S LERRLTNEDO2 AN,

BT, BB IAEOEAEMT, MEMICHLTIE, 273 4 v HO
RERENRHOSNTNS D, FEE (1977) BEOFEDEH»IC, RPithz 5 REDER
Tk B KO, 2RO FERO FEREILICK 2 RBEERORMIE EZBETF TS,
FEUAIF)OZRERBYWSH TN, ZOBBRITEOTHRE HETIMLFEE
FOVIZNBE, ZOMBREDO—2E LT, KHOMADBSRF & L TORYH MO
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fEHEAEZELSNS. L, ChEAMITHT2BENBRO & LTHAALIDITE,
HA I TOHRBRCEZBEEABTMSNTNENERWL, 74 2T BHENDE
BOAWE L, AEOMR, KU - BLABHZ EOEBEWVSPICT ILENHS. &
7235IT, FHR YA I F ) RBDORAEITE BMICRILS 2008, bbb, HER
(6 H) &LBZFER (9HTH~I0H M) 0SB EBHMONT NS A (FES, 1976),
APFFRICE T 5 HE L, BUMICREHFCBNTRELEZARERICOWTHsbhzd
DTHY, VEHEMBTTE T BAMORREHFEMT LRI HiT>0T L%
DBLERSHBE EFNOI ETTHRL,

] -3

ZEITZHE LTS FE YA IFVICERTIWILKFDO N A a~OEBEEWShICTT S
7o, AFRKHICHET S RREOMEE, BXUZhSORE, HEMWRL LIt >0 THE
U, 2¥DfEREZT.

1. BHRUETE, MZNET, BLUTlRETOEZMP SHBINIFHvh I+ )%
WOHFAERN & UTHRINEIN/ETEIZ, Beauveria tenella 734 &% { , DT Metarrhizium
anisopliae, Paecilomyces fumoso-roseus, % & % Beauveria bassiana T & - 7= .

2. AL S HEES NI B. tenella D EEEEABHICL > TS IT L. A
SPHEFIRHE - JIE T, K& X3 24-68%1.835um TH-72. AT, SETFEK
Mifla i 7y 7 RICKEICHERENDED, 7724 —DKRES « BR - HHEOBERE
RTHo7c, SETFRERMEE, —#ITiE, B0 040 UK d R EE LicEg
haZehBETho1c.

3. FRYIIFYDSHMEEINI B tenella (3, H4 2ITHTBHEEIINIE L, &
RBBDONIDORIERICKH L TODATH 7. TOTEMS, KEBBHEITBNTEL
WHREDLSTCLINRN WD LEREIN. h, AL SHMEINT M. anisopliae
A A 2 ITROGIFREZR Uz,

4. B.tenella 2% v H I+ ) REANRUER LS, BOBRUICEWIECERL
ohfe., BEBOREAREDS B, AHKEIE, &<ICB. tenella 1Txtd 5 &RZ D
Mote. UTedi->T, B tenella 1%, AEORKKMAENE LT, MEABDIRDICEERSH
HERLTWA b D LBbOI, Z2CT, ¥ XvH I+ ) iKHTB30REO—DLLT,
KEOMAEHBEBF L UTORHOTJREM ST I hiz.
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Summary

On an entomogenous fungus Beauveria tenella (DELACROIX)
SIEMASZKO isolated from the yellow-spotted longicorn
beetle, Psacothea hilaris PASCOE

By

Kiyoshi Kawakawmr

It is well known that the yellow-spotted longicorn beetle, Psacothea hilaris
Pascog, is one of great noxious insects to the mulberry tree in the eastern area of
Japan. Until present there is no evidence about pathogens as natural enemy of
the beetle, however, the author found fungal growth on beetles died in mulberry
field. Therefore, the present investigation has been performed in order to make
clear the taxonomical characteristics and pathogenicity of naturally occurring
fungi which are obtained from dead adult beetle in mulberry field to larvae at
different stages of the silkworm, Bombyx mori L. 'The results obtained are summa-
rized as follows:

. Entomogenous fungi found in this beetle were identified with Beauveria
tenella (DELACROIX) SiEMAszKO ((B. brongniartii (SAccARD) PETCH)), Metarrhizium
anisopliae (METSCHNIKOFF) SOROKIN, Paecilomyces fumoso-roseus (Wize) BrRown and
SmrtH, and Beauveria bassiana (BALsAMO) VUILLEMIN.

2. Beauveria tenella has been isolated from large number of the adult beetles.
And the fungus was studied morphologically with scanning electron microscope.

3. Only newly hatched larvae of the silkworm, Bombyx mori, were susceptible
to the infection by the fungus B. tenella isolated from the beetle, showing 40.79,
larval maximal mortality in spore dosage of 108/ml. From the results it seemed
that the fungus was not so dangerous to the silkworm rearing. On the other hand,
M. anisopliae isolated from the beetle was virulent to the silkworm.

4. In laboratory experiments, the adult beetle of Psacothea hilaris was more
susceptible to the infection with spraying or surface-smearing of spore suspension
of B. tenella than that to both fungi, Beauveria bassiana and Paecilomyces fumoso-roseus.
Many of the adult beetle contaminated with B. fenella were killed within about
15 days after treatment. This result shows that B. tenella is one of the effective
natural pathogen associated with the yellow-spotted longicorn beetle, Psacothea
hilaris PAscok, and that there is a possibility to utilize them as agent for the micro-
bial control of the beetle.
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B OB W

B F Y Lov R D REALRE JEA

Beauveria tenella Tk 2% R v h %) () BLXU2ZvH 1+ (£) ZRAOHE/L
R TR,

LR B R RICE D b N+ Ry h 3 % ) lMOTERK. Wbk, NE»SORO
HH RS 70, KW HEHRENCIREMEHEI NI,

Metarrhizium anisopliae |2 & % % K v H 3 % ) KB ORALHE eIk

Beauveria tenella % X % Beauveria bassiana ® 7 5 = % — (i3 50 rm),

BAR~E8E Beauveria tenella |ZH 1 HFi% D+ K& X « BED ) 572 % —,

EIX

Beauveria bassiana D W% 7 5 2 % —, K« BRIRTH—, = LCHETFRREE
DiEn (84 R~% 9 KT R —%%).

B 1. Beauveria tenella ® 7 5 A # — & 404 T (Hediid 10 2m).

E10X
BUEK
E12E
E;I3E

Bk IV.
LR

Bs15K
$E16R

Beauveria tenella D & { FE L= 5D 7 5= 2 —,

Wl B AR L & 7 7 ROSETREMER. 7 722 —2RE2 1T Lt b,

Beauveria tenella DH:ERE LD 7 5 = & —,
L7722 —%MRT 504 FREMAR EBIRIERECIRID O 7 ¥ 7 RiTH4
FERERLZBOMELTW S,

Beauveria tenella O 5 H: TR E 7 7 2 2 — DR (He#i3 10 pm).

W b EBERIMIC RS Nz Beauveria tenella O[5k D 53 H: F B KM & 7 D4y
H 1R,

BR EICHIBICR RS N A7 7 2 2 RO T kA,

SRR BTG R E duf 50 A T T o .

EITH~219 Beauveria tenella ® 7 5 2 % — 8.

BITHE
EI18H
B9

F201

EhR V.
B2

FAY FRAE = 7 F7A%—TRBROMM, E4AD5EFREO DM@ (BF,
HREBL VD) BEMBERICOILY BRI NS,

HHEREDOKIEY 725 —. WREREBISBERICH ) BRI NI, METRK
MR DS T HEPE T MR 5

BPETITHEDONIHT A7 728 —. HEFRBEHELL, 32, PRERRECM
FIERMIEDEBIIRL %\,

Beauveria tenella ® 7 5 2 % —D—IHITH T 5504 T L T IRRER.

Beauveria tenella O W40 R mER (B 10 #m).
KA BN,

B22H~H 2R FERROERER L LD Ei%.
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Explanation of plates

Plate I. Adults of Psacothea hilaris ov Apriona japonica infected with entomogenous fungi.

Fig. 1. An adult of the yellow-spotted longicorn beetle (right), Psacothea hilaris PAscoE, and the
mulberry borer (left), Apriona japonica THomsoON, infected with Beauveria tenella. These
specimens with fungus growth were collected from mulberry fields.

Fig. 2. Beauveria-infected adults of Psacothea hilaris enveloped with the vegetative growth of the
fungus. After surface sterilization, these adults were kept in humid warm condition.

Fig. 3. Two adults of the yellow-spotted longicorn beetle, Psacothea hilaris Pascok, infected with
Metarrhizium anisopliae (METSCH.) SOROKIN.

Plate II. Spore clusters of Beauveria tenella and Beauveria bassiana.

Fig. 4 -Fig. 8. Variation in size, shape, or arrangement of spore clusters of Beauveria tenella (Mag-
nification of figures is same to Fig. 9).
Fig. 9. A typical compact globose clusters of Beawveria bassiana. Bar indicates 50 prm.

Plate III.  Clusters and conidiogenous cells of Beauveria tenella (Each bar on figures represents
10 #m in length).

Fig. 10. Well-grown compact globose clusters of B. tenella.

Fig. 11. Thread-like filaments developed in a zigzag line from conidiogenous cell.

Fig. 12. A young cluster, 40 #m in diameter, formed on mycelium of B. tenella.

Fig. 13. The zigzag thread-like filaments and the globose basal portion of conidiogenous cells of
B. tenella.

Plate IV. The cluster and conidial formation in Beauveria tenella. Each bar on figures represents
10 p#m in length.

Fig. 14. A cylindrical conidiogenous cell formed directly on the mycelium.

Fig. 15. A flask-shape conidiogenous cell occurred singly on the mycelium.

Fig. 16. Conidiogenous cells on the conidiophore.

Fig. 17. A young cluster with globose vesicles and conidiogenous cells of B. tenella.

Fig. 18. A well-grown large cluster with globoses vesicles, conidiogenous cells, and conidial for-
mation.

Fig. 19. A cluster covered with conidia.

Fig. 20. Oval conidia and conidial formation in the tip of the cluster of B. tenella.

Plate V. Surface character of hyphae in Beauveria tenella. Bar on figures indicates 10 gm in
length.

Fig. 21. Young hyphae with smooth surface.

Fig. 22-Fig. 23. Hyphae with warty processes.
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