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4 F 2 Ficus carica (L), EETERIMAEHUETLLBEEATV S, A F27
BRI, BABTRI970ER I O HIEHMALIEML, BHMBICRSERNFE2MDOE
HiE-oTWw5, 19955 DHEmMME 164ha, HAEHINSEATHZ (@RAR, 1997). &
FETEMSRERBE LTAFV70fE28ML, £EEMZR->TV 55, BAUEBELBY
OWEIDL L, WEOEMBHEEEL > TS, WEBZETIETTVARERDO—DIZHZIFY LA
¥ (F BT A IFY Psacothea hilaris (Pascoe), 77 % 2% Y Apriona japonica (Thomson)
DOMEC L ZHMBOBRTHDHS, £/, YIFVHEHOBECLIIREILIEL LD VEBOIK
DETEE D ICEAT VR, BT, FRIAIIFVOHEERIKREL, FEHHOBEAHIELR
Hohkhot4AFTIE (5a: 128) CBWTHEREKNET S L 24ERICIF250FHDO KR HS
FUEL, MO 1/3HHELEFAL DS, KEOAF I/ DHFLEIHS »LHEEL TS (#
i, 1929) 43, ZETHENHILLBOI-DIIZ1970FEENLLTH S (BE - H L, 1970), &M
BICBWTH 1980 FEMRICAZ EEEEMTHAITHBHALTEF R AIF ) OWEVHEICL S
ok ot. FRIAIFVOFEMEMELTAFY Y, 298 Morus spp., 34 > CCitrus
spp. B EDMTEFI TS UNE - dhiFt, 1986) 3, BENEEL2ZI T30 I7VEEAF
DI ThB, Y EHBRABTRAMICL S IAVEOHEZEOBER RV,

BE, AFO70FRAIFYHBRRAELTERIATOSHE—DILERETHEIA b —
M (BRB:AIF)Y) AHRENTIHMBEROAMBEDLNTIEY, HANDBERE LV
(FE/T7Z7VA'9HREAZTY), Lrd, FRARBEPRECHETZLEELXLELB/-OEKE
WFEREINEr— A3, YA bx— AIOBEEAE S OREICNT B RikRE L L TIERRE
BEUHBROMBHBICTET, —BERELICETINEVRETHS, 20720, BHitlih 5
HFLOMBREOREMNELEIN TS, LHL, Z9TORAERBE (fE, 1963) 6FK>A
IFYRBOFEERPEI2 r AU LECB LY, HREIEHHRESEATE O LH#HBINS, L
D30T, RABEH LUBREFEOLERBFNIC L 25217 & ThEBERBORBLEMMBPLETDH
Y, Hici L TRBEEEN 2B TLORRETCOFEAPLEC LS OBREHICZLYL, /2, b
$HEEDSARS L DEY TN L ED )Y — V2 VAR ERFOEREIIED R EL LD
E&B| X LTV 5 (Debach and Rosen,1991), & 52, HEDMEME LT, BEWICHAI
NI EEORFEANOHE 2B T2HBE» L BEOHRAERZE NV T5EEHE,
i, AFY 21 BRECIOREY) & LTREHIE2HATV S8, LEREDOTHIHEER
DENEDEBEBELNDH S,

BfOHIF) LAVEICHT 2{LEBREMI DO E LT, Adachi and Korenaga(1989) (3.,
HUFYBHBBETAVY—Fy M EIlLoTHWIRX S AIZVDOEMEH LT 2 HEZ2EE
LTWw3, LoL, FRYAIFVOERNFRBICE I AIFVELRELLZOTIORKRIERT
g, £, FARVAIFVTREALZRBERMSA TV, —F, WLE(1978)&E, *
RIAIF Y0558 L - BHmEFEYRIRE Beauveria brongniartii h3[EHEIC &V REMEZFD
TEERELTEY, AREMALLMEVNRBENAFOI/70FRIAIFVCHLTROEE
HRELrBbhz,

WEYIC & 2 EHFEOWRBEM T I9HELHEEICHE Y, BUBECEOTLZOERTH
AbNTWVW3E (BYR, 1973 ; |, 1979 ;i Lk, 1985), 1T HREE, XEERFEDTHSL
OFEEEHEEL TE I HEYC 2 ZRHRCITBLZE2MA TV b0 LEBbh, RIHE
HCBT 2T HBIIZ V. RIRE ISR - T Paecilomyces fumosoroseusiZ & 5EE€ 7
A FORK (B0, 1955, 1959), Paecilomyces lilaciumiC & 577 A F A HT L BLT
AV THAHSLORKE@EAES, 1961), Aschersonia aleyrodisic& 3 I A2} 3
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DORiRE (AR - fEE, 1966 ; Oho,1968), Beauveria bassianall &% I A2 22 F A AT LY
O (FEA S, 1959a,b, 1960a,b), B.brongniartiilzk % I= X774 IF Y ORFR(HE - K
%%, 1988 ; KGthH, 1989, 1991, 1992 ; MRS, 1989 ; ME - &, 1990 ; 5, 1990)
HEMNBHE, 12, B.brongniartiity, ZUBEDFRI A IFVICNTEHBEABRCHACLAT
W3 (k- B, 1986 A2S, 1988 ; HH, 1991), L L, 77 EAF2 7 TRIEHE
DAEIPBEREDR VDS, ZTEICBIAHBREREAFO7TRBATERVWSDEELDL
Nihe B, BEHICEBAFTOI7DFRIAIFY OHBEB O AMIEL WITL THEATHLAT
WAAS (SR - B, 1993 ; MiS, 1997), BikREOEEERAIEXE LV,

EWHETIR, A FO270FKIHIFVICNT B B.brongniartii% F\ 7 B AE YRGBk O FA 58
BRBIz, FESHIFVRAOERBICEAL TR, RE(1963, 1982), HES(1976)kEDH
XHihBHS, WHERTOTEHICHET 2H IRV, BATOEBICETIHXDEZ X TET
DREBERABELL-BOTHS (AHS, 1963, 1964 ; #EE, 1976 ; /I, 1979, i,
AF27TiE, INFU980)VEERICEBIIREHELZHREL TV 2BET, HETOEBELRE
BELKRHMTHoTe EBI, NMNICBIAFRIAIFVORALEBICETIHIZVETO
HHHEEDTORO Lo, KHETR, A FIVI7EBIEFRIAIFY ORELEBOM
BHZITOR L5 BIC & B RFRKICDOVTRE L,

AFERROIETHRENS, HIBTRECHERTIAKOFT R IF ) 0T 2HEE,
WEBCET 2 RAES I CERRRTH S IV F AL T 2R, MAFELRET S L
TEELBERL 25 BHORBREBE, B TOREDRVIFTE 2B OSETFOIRRE, 2R
BAETFICE2BREFHLICL, $2B TR, BB OHDEAMYE X OHERGH 2 RET
BLEDICAFIICBIEFRIAIFVOREBRELIVER, B, ERLLEDTEICE bR
SHETCOERBHROLBLERELMC LI, EI3BE TR, BIHEBIUE2EOFERE2ECYV
BT A —LEFRBTEBATHEELLAOF R IFURBICNT2HREALMIL, Thb
EEHZAOCTHNAF VBB TONBRRBRPERLHRERLLU

AXICABICHRLL, FfiXETEDEILEZBTTOHTIN, MY FLDIHI>TRIBRY
%5 2, X0 KEZE > MKERERBRAFEE BRELICEEO#MEEZRT 5.

Fr, AREAMKREBEREIZE)E L, RWERAEERTLICH SRV 0V,
TS BHHOBREERT S,

AMEZEMT 2%, BHOKEERBHBSOZE®EE R, BWKESBTH - XS
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b, BHOKEARGRBSEOZ@BIE O, BfRkEsRoE) KRR Rt FX5H (F,
BMKEARBRBRE LY - 7T Fo ) BEHSElt, SARRERSHRGUHE—K, W
FHEERCEZLDOSEAEMEDSHRE R W0, -, BREBERESHARIGRERIOH
AR R ITOBBEBCH A DTRB A2 Wz li e, BRSO VEBHEL LT 5,

HBRICHOAD VR 74— LY — P BIUREA S — P 2REL TO RO HREINKS
#HEORBREL, HEBORECHHILTORFVEERBEAKMEREEMB I UOSREEE
HBSOBMBOEN, BMKROERICHI>TERBH VWLV EBREEEBENR L&A
(R, ZEMEKEBERRER 2 —) PLEHERK, 20 EQ3EMTFEMLECELIIIFY L
OMBEBE 2ZEL > TEHL, FAMEOEBEZ XL TS NITRERIA, REZIFEA,
IWRBIFESACEL BHL2HR L LT3, BEBICE-7h, AWE2FEHB12E, DEQTHE LK
FBEHOIFLTIE LV A»ROEEZ EVTNLE FFoMANb-lolbEZEhE,



BIE FARIAHAIFVERBICHHT S
Beauveria brongniartii DR

B HR R 1% %K B Beauveria brongniartiilZ i3 A A3 LVEERKE L I Y LVFERLED
b5 (B, 1993), ¥R IF Y6503 N/B.brongniartiii ¥ Y LFERKEEF
RYAIFYRBEHOGFEFELER2 b OIEVBHEI ATV S (ML, 1978), AHRETEICHL
7:GSESHRBERTREINLIRIAIFVFERELLABEINLLDOTH S, FEKIEF
RIAIFVRBSHHUREERZET S5, BRoEke kIl ehinv, 22T, GSES
OB % B.brongniartii 2 ¥ ) LAV HFLERBOREKMN L E M & kL1,

BoFEEM A RERBREBRS—BNTH D, OBPIMRERBE L 285005 (BH,
1973), BiC & 2 EHBREZITOEHE, AVABEEROERQIMAFE 2RO S ETLRERT
HB, Fle, AFHIF) TREFEKRZHEELLRBEORRITH THEBRHIBR L2 LHHE
3N T3 (Shibata and Higuchi,1988), & 62, XX EEI T+ FAHRahRICZER
ERTEEHNSENTVA(Sato et al.,1997), FRIAIFURKBTH INLDHERHMERIN
X, BEBB AL B 2 L BRIV EZEMH/RTE S, 22T, FRIAI
%Y RRIBUIC BT 3 B.brongniartii DBRZER, RRITHCIZHEFOEEBIUORBSETICE
BERERRAL LI,

HIFVLAVHFERKORBEPLERARHCHNTEREMHICDNTIE, 4 2K 2KREESS
BHTE (WL, 1978 ; BB - W E, 1993) JLeMHLLICE> TSI ATL
T\, T, GSESHOBFEHERHRD I Y NF (BEIVNTF), BIERERL EOMAEEXREO
FAFVLAIBLIOEAAYLY, BRRICETS (9fEE) OIBTHE2AF LS ZITLIIC
YR EERER R ER L /2,

18 FHRDHIFVYRRICNT S Beauveria brongniartii GSES tkDiEE Y

B.brongniartii} 3 ¥V LY FERKED GSESHZ, AMEORF L EXHICHEINLME
TVOLRRERET 2RI ETIMEVBE @RE MM AVY - H3IFY)) LLTAFT2, 7
TJOFRZHAIFVBIUAVFVDOICXIAIFYOBRICHERAINTS HEOS, 1993),
Lh L, GSES#iZ, LCsofiZe X0 Ek L REEZ BT 2HEEMEVHLMII R >TRY, Z
T, GSESHOSAETRBHAZFA A I3V BRMRICEEL LCS0E%2KD, BAOEHMKDMELE
&L,

mRERE

FRUFIFVURBEZ, 19926 A8HCERRAMTORE CHREL R E2MHAL . #
S, REESH»SRBHKE C, Hitvrillhy S (FE12cm, Fm&X9.5cm) (& 1 {E#ESD
WEL, /A Fo708MzHLLTS R, 23CTHEL.

Beauveria brongniartii GSES#i¥, A — bcEBEL DX HRELKXZHEML
EMEFRL VNG5 22T, HEHBELILFHZMS— M, Tween 20% 0.05%%00 L 72 E K
500mld & HICBRIFH—TCHLL, %27 ba > I—X T3k, BHEHKHRBT2Y
BLE L, 4T OHE 2T OEERZERL 2, $ERE, MEKFEH(Thoma,1/400)T I mt
L) DAL T OFETRHEE, FIXVERY PEAVTO.75MEEREImMD T FRF v 7
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Yy —VNOFREREM (ER2%) EMWL, 25T, 48WHEER, H200MOFETFIZOV
THRFEMBAT TRFOAMEREL . RFERMVASETEHEDO 12U LER LI DZIERRE
FLAhl, EERFRLEERBNOADPTIOGEFEILEFESETFRZFR L L,
EFESETEZ1.0X107/m~ 1.0 X 103/l BEBAM L AFEHICF R A IF Y RAZK5
WEEEL, 1IBEL) OBEREIE 18~ 20 H Tl DB ERIE L, MEHELIK
HEREZEAFO7OHMEHEE LTS Z, #EMEE—DRILE=— V&L vy FT23C, BRA
ETHEL, HEHI0HM, R LTHEAEEXBE L, kb, RCHAERELEOERDHE
EORMEFREL, BA2EELARDOADETER FETER) 2RHE L

MREEBR

g1 Beauveria brongniartii OF KA I FVKERICHTIREYR

mom pEEK DEELE RmTE(e) MECEM)
1.0X107/me 100 100
1.0x10%/nt 80 80
GSES 1.0x10°%/mé 35 30
1.0x10/me 15 10
AET RS 1.0X103 /nt 10 0
g w1 13x107/m o5 %
1.3%10%/mt 90 70
SES769% 1.3X10%/m¢ 60 35
1.3X10/m¢ 30 15
1.3%X10%/mé 5 0
o m - 0
1) S, A6 LIS BB & B LR B0 SOREEE,
2) (R,

%2 EhmEMRIAE Beauveria brongniartii St D

FRUNIFURRTOLCE
B ¥No. LCsof" H i

GSES £2.8%x10%mt

SES677 <4.5%10%nt B3 (1993)
SES769 <2.5% 100t B GRER)
SES863 <2.9%10%nt B8 (1993)
SES866 <1.4%10%nt "
SES879 <5.5% 10%/nt p
SES899 <1.6X10Ynt "
SES910 <2.6X10%nt "

1) MFBTRTHRAL .



SEFEERICEELLFRSAIFYRBOMIETERE, 1.0X 107/mTiE100%, 10%/me
TIIB0W%EE M -hs, 105/mich b BEICETL3ISNE R o/, 10YmeB L0103/ me T
15%, 10% & &>tz CHHDERMS, FRIA IFYRBICHT 5 B.brongniartii GSES
HROLCsofi#EHT2L2.8X105/mk -7, BIR(1992)1F, FARIA IFY RABICTHOHER
¥ % 5> B.brongniartii 6 Bi¥k D FIRERICRBZIZEE L, HHEEZ25HE £ TORER
55 LCSOfHABEH L7, SHHKDOLCsoff(X, SES677#<4.5X 105/m¢, SES863#=2.9 X
10%/m¢, SES866#<1.4X 105/mé, SES879# <5.5X 10%/m¢, SES899#k< 1.6 X 10%/m¢,
SESOI0#%<2.6 X 104/mThH-o7te £, RIS (1988)M7 VEDF R A IF Y MibriER
THAL, BVEBRELXE-EHKTH 5 SESTEIHD LCsofliX2.5X 105/mThH>7 (R, RFE
%£)o UEDOHERED S, GSESHROFRI A IFVRBIIHNTEHEEME AL THRICEL LW
ZEHRKEE N,

FE28 HOBERER

BOMAREZ2RET A LCENET2ERCSII3HOBRRBEREEELERDO—DOTH 5,
BHFEEELARBFI—BOCEEERRTEH (BE, 1973), FRZAIFVURRICETS
B.brongniartiiDBHBHRICOVTRAL(1978)DAE L WMEMNDHBICTER Y, £IT, 77
A TFIRERORREEC X O BREREHRL L,

MR EB*E

FRIUAIFURBE, FAFEALL FBEAMTORETREL/BEE2EHL, FEH4TH
BL7

B.brongniartii GSES# %2 #H Lz, HRAFHX, THEH— MIFERELLLLOFAREIRA
SHEYLFENERE VN5 2Z 0, BEEELLTEMS — M2 oRifi LR CAEBETHRERS
fERL, EFEFETFHRERIM L,

FRIAIFVYRBOM, B, MAXA3ORCEFEAETRT. 1 X 107/cfic FHE L 7-F8EHR
BER LI, SN OFEHE 18~ 20 TCHMOBSE ML Uiz, BEEELRR
X, REsmMspit Rt cHEL, HE%30AM, RAE LTHERERAHESE L, ki,
Tk, F1HRRE BHROBLEOEMRICL VBRECELMECEREZRH L,

BREBR

SEFRBELULBAMIC L Y RBORCRCENRAD SN, WA, HisLOBERICHETZHE
LRI TO~05%MRH T L, HEHMBMTEL Aholcds, OBCHEELRBORETRI
30% L hDMAL L B L THBEICE, oo, HHEE, BEZ TOFHAMRMAZRERYS R E
C18HTH»7z, MEEBROBEAE, MALHRLEZZRDLAL» 210D, BB &
VOBEEX TE, 23~25BLEHICR LY, MABLIUHEEELREVRED NI, Ihb
DHERENETFFERCBELEFCHETHMELME CEIE) LHh&Tae, WA, Wi
SUBEBAE2EELREORTRI AL EN VLSOO, BREAEMVEL 21, MEFET
B E B LEEE TOMEMSRL 25 JEPHEINTEY (Bif, R3IH), R
BTREEERI VLD > OBRABMRIZ - bDEE L LI, FH(1973)F, —&
2, RRBERBERMCEERRNNOBAT S, Z0HE, REMELLDEAUOMALC LA
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%3 EBEdimEMRIKE Beauveria brongniartii % BEREEL /-

X RN I+ REOFTE
WOE AR tmm %ﬁ5¥ %ﬁgf St % T RB(E)?
fih 14 20 954 75 18+5.3®
i 18 834 60 20+2.8°
® ) X
W% 20 704 50 93+3.2
a5 20 30° 20 25+5.0"
P - 20 0 0 z
MM

2) EHMii+S.D.
3) MR ESEMH 2 (Mann-WhitneyDUME:p<0.05).
4) RIFEMCHELIDH S (FisherDILHEREEKE: p<0.05),

TRBIVCBBETHBELTVS, AWET, B.brongniartiZHETHIIRBICBRTH LM
WHAL 7=, M3 & oA i3 % { ORETBESEEL,

HE(1973) 0@ —%T 5, 7/, WME (1978) &, KEZFRIAIFYRBOMARY
MIER T 2 L1212 100%, WEHAOBEETHE50%MBERTIILEZWMELTEY, FEIE
HEDOBEBBICAE LIRS, BECRBATIRENRVLODOEZEL LN, ThLDHERN
b, AFCI/TREALIBEDLEZ2FRI A IFVRBSHTL, W, A, BECTETHES
HET S LOBNDUEFHEETRKTELEVD S,

E38 BMETHICKDIFEFORGE

EHFEREMARETRELRENTHBELABIC L 2 “REBEROEE I 4V, LML, Shibata
and Higuchi(1988) X, B.brongniartiiZ LIz A¥ 4 IF Y B & RE L IEEMER R
100%BE L2 HELT VS, 22T, FRVAIFVRBEBIEA2RBITEHICLSH5E
FOEEEZHL IS LT,

BREHE

FRVAIFURBIFE IHOEREFAEICI002ECHSHICEBRAMTORBETHREL L
k2R L, REEEY S ABML T CRELETHE L.

MR, 518 & RRICTFEA S — MOEEI NS B.brongniartii GSESH# % W 7z,

MEffE R 10O MR B, HESOmMDAT I AY +—VINICHAR/ERESEFH3.9X 107/cmd
A — N LR COMBBITIRAILCIVEERBL, HEE2RHAZBLCIA~5H#%
CER1E (Gr6E), HEHTLVIEEER L B ¢, HEERR IHEPELCVRAy
(B 12cm, W&9.5cm) CNEHE, AP BNOIEEER B | HABEAL, MHE—XE L,
o~y Y MTBMHEISATHL L3I0 BICEFAZAZH LAy FICEU LI, BULL /omRH
RN R — &4 T40HMABEL, B LTEHERZART L, /o, 8RR TROBR
BERABLUONEE LTHERDSEBICBANCMES I0EOR—FRETHE L, 4k, BT
i, BWISEE BROBLOEMICIVBETRLEMBTRZEH LA,



|4 Beauveria brongniartii Z1ZBL-FRKIHIFUBEREXRLIE

FIEERROTE
WEBED BRECE  HECE  ECITO
2 aapm i Bridng (%) " H ()
0® & 10 100 60 13+4.7
2 10 100 50 13+1.3
i E 10 100 60 13+2.3
2 10 80° 50 15+4.8
bl & 10 80 70 15+4.7
% B 2 10 70° 60 15+5.2
3 & 10 100 70 16+8.8
2 10 50° 10 14+5.3
4 & 10 70 60 15+4.0
2 10 50° 20 18+8.7
5 & 10 60 60 19+4.2
[ 10 40° 30 14+3.7
P 10 0 0 -
AT -
. 2 10 0 0 -
1) ZIcCHL
2) ®2IZEIL

3) MEE2RHKRICREL .,
4) AFEMCHEEMDH S (Fisher® ERMBME:p<0.05),

BREEE

HAL-BHEERBIBEEZV OB TCLEAGSECLALbOD, BESHEI TREECKE
THZ2T0, BECEMAEHLE Ty U MTBMBEI L, BE2HEEOVEBIORETHIC
& O BRI & Al U IR U, IS S 2R BASET L, FRIA I XY ARG
A, M %73 8IS B.brongniartii D3 £ F 2T 2 L RRICHTT S (FE26 ; @k, 1978),
i, RETHPCHERBMERBRO holding Pl A i & 2 %175 (Fukaya and Honda,
1992), ThodI eh b, FEEERBEBEBRBERRLE ORRITEIC BV TRLAPM X 7= (XM
BECHETFMBABELTRRELIL DEEZ SN,

FEERBORZRLEEHIEMT 2 & Hic, TheBEMLUEBERBOBTRIBLICET L
», SHEDOGCEHORRICE O T HHEERRIMAKICH2EE TN 2HRL TV, &
KRBRCBOTHEERSAHORBERR LI BERHOETEMN40~60%ICEE->TV 50
(=% L, Shibata and Higuchi(1988)DAF¥ 4 IF ) ZRHV /KB TR, AEBRLBHDOHFET
HEHRBELT7TARBLIRHERZR L/HESHMRBEIE 100%FET LTV 5, Shibata and
Higuchi(1988) T3 #HEE7HEME IMORETH >/ DI L, AEBTR6EEHORETH-
foo DR Z-OEEOHBIIE L VD, WEL SAFICHNT Z2ERZHEITOOT, HEMHERK
HOREEBHMEROBEOGEBICHELRIZL TV ARSI FE L, KETHOZVELICE >
THEERBICNEL TORREFHBREL, BT 205 FEIRED L0, HiEER L s
LIE R DT RS HL2ICET LA DEEZ NS, L L, BEERBOSE TR
TCRMEHEED A LNz, BEMAR L &AL /IERERBOR TR, ETRSAMEEEEMNL
oleDICXL, MORTRIEIEEORRE (EME2MEH%E) LI T4EE (EEIAR) MU
BABICETLL, COFREE LT, HEEROSEFNEROZENEZSNIH, FHEH>—b
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EESBTFLLRBICAET 205 FRICHIETEZG R (BiR, F3&E) OT, KETHOKVIR
Lick DE#EERBCHANEL TOASETOHERVBRL - LOTREVEELLNE, RET
ok VWCTHERBOEHIZ X VEREINT, ZORATETOHENZHDERDLIS, £/, H
BRER R & e U 7 R R OB ST E TICE LML, TS — b E2HIT LK
HICHRB ER o, 2O L, RKERTEIC X VIEBBERICEE T 2 0L TR EL RV VE
WZERRBLTWVS, LH->T, BEERBICMELTOERETFOD LREITHTEETS
HbORTL—WThHhsbOLELLNTI,
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Summary

Study on Microbial Control of the Yellow Spotted Longicorn Beetle,
Psacothea hilaris (Pascoe), by an Entomogenous Fungus,
Beauveria brongniartii, in Fig Tree Fields.

by
TSUTSUMI Takafumi

The yellow spotted longicorn beetle, Psacothea hilaris (Pascoe), is one of the most
serious pest of fig orchards in Japan. The beetle larva bore into tree limbs so deeply
that chemical and manual control of the insect is very difficult. A conventional method we
now adopt is to spray some chemicals and capture adult beetles to kill them, and prevent
oviposition. In either case, however, treatments are not always effective. Meanwhile, an
entomogenous fungus, Beauveria brongniartii, is pathogenic to adult P.hilaris. This study
was established for the microbial control of P.hilaris using B.brongniartii in fig orchards.
The results obtained follow.

1. Pathogenicity of B.brongniartii against adult P.hilaris

Pathogenicity of B.brongniartii GSES on P.hilaris adults were compared with other
strains of this fungus in the laboratory. The LCso of adults was 2.8 X 105conidia/m¢ for
dipping conidial susupensions of B.brongniartii GSES as well as other high pathogenicity
strains of this fungus.

Infection routes of B.brongniartii on P.hilaris adults were investigated using conidial
suspension of the fungus. The suspension of the fungus at a density of 7.1 X 107conidia/
mé was smeared on the antennae, vertral abdomen, trasi and mouth of the adults.
Regardless of the treated part, the adults were infected. However, application on the
antennae, tarsi and ventral abdomen produced significantly higher mortality than on the
mouth.

Transmission of the fungus by mating behavior was examined by allowing inoculated
adults to mate with healthy ones for 30 min. An adult was allowed to mate once each day
for five successive days after inoculation. The inoculated adults could transmit the fun-
gus to non-inoculated ones for 5 days after inoculation. The transmission percentage
was 100% for adults 2 h after inoculation, but 5 days after, it was decreased to 40 —
60%. There was a significant difference in transmission ability between inoculated males
and females.

Aerial infection of adults by the fungus from the sheet was examined. Nine adults
were reared individually, placed 50 cm from the sheet(about 108conidia/ci) for 7 days,
mortality of the adults was 100%.

Polyurethane foam sheets and non woven fabric sheets containing B.brongniartii GSES
are highly pathogenic to adult P.hilaris. When the adult P.hilaris were allowed contact
for 48 hr with the polyurethane foam sheet containing B.brongniartii GSES with a densi-
ty of >7.0X 107conidia/cii, the mortality was 100% within ten days after inoculation.



The mortality of adult beetles walking on the non woven fabric sheets containing
B.brongniartii GSES was 100% and 85% at densities of 107conidia/cni and 108 conidia/
cif, respectively. A walking time of 5 or 60 seconds did not affect mortality. Adult
longevitiy was longer after walking on sheets with 108conidia/cni than on 107conidia/cni.
Quantities of 107, 105 and 104 conidia/beetle were detected when beetles walked for 60
seconds on sheets containing the fungus with 108, 107 and 105conidia/cr, respectively.

2. The ecology of adult P.hilaris on fig orchards

Fig limbs damaged by larvae of P.hilaris were collected from fig fields in early spring.
Newly-emerged adults were eliminated every day and seasonal prevalence of adult emer-
gence was censused 3 years. Adults emerged from late May to early August, mostly from
early June to late July. In 1991 and 1992, adult emergence showed two peaks, prevalent
in mid June and mid July, but 1993 showed a peak in late June only.

Daily periodicity of changes to living sites and behavior of adult P.hilaris wewe cen-
sused on fig trees at 2-hour intervals from morning till night. Most adults were feeding
on fig leaves from morning till afternoon. In the evening, adults migrated from the leaves
to trunks. Adults mated and oviposited on trunks.

Seasonal fluctuations in the number of adult populations estimated by the Jolly-Seber
method showed a similar pattern during 2 years. Adults began to emerge in early June,
reaching a peak number from late June to late July; and thereafter decreased at a rather
constant rate. Seasonal prevalence of adult emergence and the trend of estimated adult
populations revealed that many adults immigrated from outside of the experimental field.

3. Field trials of B.brongniartii

Polyurethane foam sheets containing B.brongniartii GSES with 108conidia/cif were
bound around the trunk of fig trees in early summer, resulting in 54 — 75% mortality of
adult P.hilaris collected within 30 days after application. The conidial concentration on
the sheets was maintained at 107conidia/cit for 45 days after application.

Non woven fabric sheets containing B.brongniartii GSES were bound around the
trunk of fig trees to control P.hilaris adult in early summer. The conidial concentration
on the sheets was 107 conidia/cii for 20 days after application. Approximately 80% of the
adult were infected and killed by the fungus. However, the conidial density decreased to
108conidia/cri after 31 days and the adult mortality fell to 60%.

The sheet covered with an opaque plate were hung on fig trees to control adults.
The mortality of adult collected 10 days after application of the sheet was 90%, but
decreased to 57% after 31 days. When adults were allowed contact with leaves contami-
nated by floating conidia from the sheet, mortality was 30 —40%. Using more than 107
conidia/cr infection of P.hilaris adults was detected for 55 days after the sheet was hung.

4. Safety of B.brongniartii GSES for non target insects

As hosts of B.brongniartii also known as B.tenella, Coleoptera, Lepidoptera, Diptera
and Hymenoptera are recorded. However, B.brongniartii GSES did not infect several non
target insects. Carabid beetles, Apotomopterus japonicus, Apotomopterus dehaani and



silphid beetle, Eusilpha japonica, which also belongs to Coleoptera as P.hilaris did not
get infected by the fungi. Also, even though there is a report that B.tenella was isolated
from a honeybee, they did not get infected, indicating that B.brongniartii GSES had a
different host range from the reported strain of this fungus.
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