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Factors affecting poor mycelial growth on cadavers of Monochamus alternatus
infectedwith an entomopathogenic fungus, Beauveria bassiana

SHIMAZU Mitsuaki V" and TAKATSUKA Jun?

Abstract

Factors of the host insect and of the pathogen contributing to poor mycelial growth of Beauveria bassiana on
adult cadavers of Japanese pine sawyer, Monochamus alternatus (Coleoptera: Cerambycidae) were investigated.
To check quality of the formulation causing cadavers with poor mycelial growth, conidial densities and germination
rates of the B. bassiana formulation were inspected, but analyses revealed that both were high enough to satisfy the
standard. To check factors of the host insects, M. alternatus adults with various rearing histories were inoculated
with this formulation. These experiments revealed that the fungus produced better mycelial growth on the adults
that were grown on pine as compared to those on an artificial diet, and on young adults than on older adults. To
check possible problems of the fungus isolate, the original isolate and 3 reisolates (from the formulation bearing
poor mycelial growth on the inoculated adults, from a cadaver with poor mycelial growth, and from a cadaver
fully covered with mycelia obtained by inoculation of the original isolate) were compared in their characters. No
difference of mortality and mycelial growth on host cadavers was found when the beetles were injected with hyphal
bodies of the original and 3 reisolates. However, when shaken in liquid medium, densities of hyphal bodies and
mycelia of the reisolate from the formulation was only 1/10 of the original and the other 2 reisolates. No difference in
genomic DNA among the original and 3 reisolates was found by RAPD analysis with 11 primers. The poor mycelial
growth of B. bassiana on host cadavers was considered to be caused by combination of several factors, such as days
after eclosion, larval diet, and proliferation potential of fungus in the hemocoel.
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#ia

—f&IC. Beauveria bassiana 75 £ DTSR HE, T 7%
DHERTEERAD R HRERIERIRE IR Uz B,
B, W OEWIREEICED L. BH CHREIRIED 55
RBHEL, DD THETERRT ZICED, TOMEF
ONEIZNIBTERGICHRITE R 2 &5, B{LIRED
BROFROEEEFREFRICAVENTVS, &5
W, WEBEERICEICE > TERMMELE LTS, JEA
FIRERBIZEEAL, HEVIEFEELELRVEEMIE
TH5TENHB, TOBERIT, BHBEFRERKEICX S
ELEEHAETZICHZ0 LELIERBREIN, o &
iR LTt H o A (Shimazu, 1994; Shimazu et
al., 2002; Shimazu 2004). JRRZFAXSNF Iz, L
MU, RIRETHARF ERRE LICHPEE LW T
ElF BRHRRICHEN G TH MRHEZERS 2D,
AL LGB ZOHSRZHERS T Licikb, <V /
AT HIFVICHRVFELEZE U, <Y MR EREFEER
ANOFHADEAREE N TS Beauveria bassiana F-263
KBV TETOHENRENS, T T TAREKZ A
AT 2B TECEHEROE Oy FZFAL
T, HERHIFEAKR LOFEOBEICHETLEEZOND
BN ZTHEL T,

HERE RO EFE LB ORIV HIRE
THER AT ¢ AVHEIWIFE R > 2 — Ok &
BETICBILHA L BT %, £RARIZNE., feimbifiz g
MU Te BMOKEM L E EREZE (1550) TEHEERZ
FRHLERY /ZT I3 BRI DRENT | %52
FTiTh Nz,

MRLE itk
HARETHHIE, BARRTREIN LYY /AT
712 F VY EDFEARD S 3B E Nz Beauveria bassiana
F-263 T. CTOEMBIUCZNDSIRE LTz ERED
BV TE S NI A E A DRIR 550080 5 DRI
BERE 3 FE (F-263A, F-263Y, F-263N, 2fflidigd) %
FERTHLL 72,
[tk (F-263) &, #IRIGED R, HOIRE OB
e (391 X 10° conidia/ml) Z<Y /< XTHIFVIC
REREME L, REICET L, SERED T8 L7 sElk
MOMHDHET 2T 2N 1FIC 1 BOETKELEDNS
ML, RELTEB D, F263A BIFEMODET R
RV RATHIF) RBEOMNENIC R ERE L T L
TEHED S B, hO—E2 Uh#EE LUkh o ik s
5DOEIEEE. F72, F-263Y BRI UL £ ICHZHE
U7 fE1AD S DFDEER, X7z, F263N 3z E &
IS HHE THRX S TRANE U 7R A &Y 2 Rt T
Y RATHIFY BHICHITE TR LIS,
FELCHAD S DEDOFEENEN > 2Ty b S OB
TH%,
1. SRR R R D 2B DD o T AR A 85 a

h DR & F R

REAEFIONEZHRD T2, ERENTWE0E
FREE L ZTORGFREZFHAIL T,

A TS TR S8FIE L, JEEERN 5D
W OREED TN > T AR EY T, F-263N O 73 # i
ELTHALLEDDOREEFEFRZIE L Tz, WHID
5. #12.5ecm AOMUAEZYID B> TENZENE =
FHIIL 7205 Tween80 /KA (300ppm) 100ml I A4,
MEBEHIFY—T 1 ML THEFRER 25
Too TORETIEE R b — OIMERGHEEZ IV T
L. HifififEd 7z D Ok FEEZRD Iz, WH DY >~
TWiF 3 R UTee Tz, WA S DY 7 )VEREERE
IC, MEODETZRE N T ARET 1 %EERETF X0
Sabouraud 7' R 7 HEE K (pH 6.5, LUT SDAY 55ith
EWE) A L, 20 R ICBEMEE T 100 [H D54
FICDVWTEREL, DIDWTEHYERZHEL TS E
DZEFHEE UTHFRZFHIL T2,

2. FRATRFIOBITHEMICE Y /)R ETHIFY)
IR DIECH & HR DL

FHFEORENFRELEE R ETENE I NIHNS
72, HEABMODRRZY /XS HIFYRAIC,
AR L 2 Bi7 &, SR LICBI 2 ERDOBEE "
A& LTz,

R LY /AT HIF Y Rk, I ZENTH
A IR NTEPRNT 7 A1 INR B & 9z )8R 72 in 2 7= £
A (EHE-EE, 1996) TEE LD (NLERE) &.
TEEEREEMATII TRELE 7Y OMIEREZ, K
IR D X O BRMAR AW ILFTREN O ICE T, 3P
i E g7z D (MFEARHR) ZRWvic,

1 TR U AR 2R, 2o kicxy /<2
FHIFUREEEEZ, Sem L FHEHrETE T Lick->
THME LTz, SRE Nl Rid. 130 ¢ X 60 mm O 7
FGRAF Ty TICAN, T A OR 25 Z Tk
HL, BHAERZHE LUz, EC Lk, 82T
FfE Ay THICER L, ZOHICKTE L TAD 2+ L
TAL T BAND T ETREEL LT25CT 2 HEMLE
EE, FROBEOEMZHEL o NTHERE DR
EPHER3S H~T79 HOE D% 19 HH, MIEAKRHKD R
Hik, PME%Z2 ~ 11 HOEDEPME%R 32 ~35HD &
D% 15 A L 7z,

MPEARHECROHE T, BT LIEEDD S B,
PO HRO R 2HOFNTNNLLHFICEE L
EDERD—EICTECTZEDICOWVWTHZEEL, a1
Z— D4 B LR U Tz,

3. FHWERRR OIS X BTk

FER R AE DR EMN B 50K 508 U 7k iE, 5
BREIC K DHRUNEREEZDEIDERHE LI, <V /X
ZTH2IFV R, ER2 THE LTz L AR OAEFEAR
kDB DT, FUEHE 33 ~49 HDEDEMEEK LTz, R
#. F-263N. F-263Y. F-263A D& %%, 1 BRI T
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F A NNH Sabouraud U & Bk iAES# (pH 6.5, ~U >
WiaE KM-70 % 333ppm #hl. LT SSY i 2 ) <
25°C. 2 HMHRERGE Lz, CORBBEREF LT AT
T U TERZIOBRE, NA T 7IVRT « OBER
ZlEoTc, ThZWREAEHBEKTHERL, H50CH
CO, Bt L THBWVWEY /X THIF) R ED
720 24 X 10MHDONA T 7 IVRT 4 YL 7 ) VI
D VYTHESHER U, I NTEIE, 130 ¢ X
60 mm DT T AF v Ty I AN, ThHY DR &
HZTEAREE L, BHAERZHFE LTz, JET UfEEK
W, BEMFLT25CT20 HM E#EE, BR#BLEOH
mzZHAE L,

4. FHSEERR R o B S o i

FEBERR R TR O BESREERE D R S h
ES i XTz, FEIE F-263N., F-263Y. F-263A ®
Sk SSY E5HtiC 25°C. 2 ~ 5 HMIREE 2 U 7= 5% 4%
W7, MEBOENImMmICES XIICEREZEH MU
HMELTZHSET1IHID., 9em & v — LICEH S 72
SDAY Btk E Lz, TNE T Y — U RUFH
TREZ%, 25 CRERTI#E Lz, MEERE 15 HERIKC
B9 % 2 FADEGBERZEHIIL 2, HEEEHkRZN
ZFNn 4 K- Uz,

[FRRIC, BEEEMERIZDZRONA T 7IVRT 1 DI
SEEE 72 N7z, JRHFR. F-263N, F-263Y., F-263A D%
¥k SDAY “FAg i T 25°C 3 O L, 704 T IEAKHT
DHE#EE, BESmm OI)V 7 KR—F TH BV THE
T A AT EES Tz, 200mlED =MA 7T A>Tz
50ml @ SDY i (SSY KD U x #ix 7 R U ki CE
A TED) I, WIROMRET « A7 7%z | {HER L.
25 CHEETIRGEGEEL, 1. 2. 4. THRICHEZY
YTV UTHEMERMU Iz ETmERGHERIC TN T
7IVKRT 4 LERZEH L, STOBBICHE Uz, HiE
BEEHRENTN I KE LTz,

5. FH0EEE O BALM RN

FHHEHDHED T/ I\ DNA MICERNSH 20 E 5 iz
RAPD (Random Amplified Polymorphic DNA) 7% 7% H
WTHANTz, Rk F-263A. F-263Y. F-263N O %% #k
& 15ml OW AR Q% 7 )Va—Z, 1% XTI k) T
25°C. 2 A, 180rpm TiE#EE & L721%. 10ml DA
B Q% 7V a—2Z, 1% X7 b, 01%EERTF R)
ZhA. FZMAETE5IC 1 HiiREG S #E U, HE%.
mOTEE (13000g, 3 7fD ICKDEEL. 10mM V5
FALA M=)V EEAETO N TT A MEER (0.6M
WAkAH Y YL, 0IM 7 T VEE, pH 5.8) 1mlic &
Uzo 1577, OB X DER L. 1ml OJE X
HKICHE T LICKDPEH L, TD%, HERIC
D7 B XD EE L, 30mg O Glucanex® (Sigma-
Aldrich, Inc.) Z&T7 0 7T X MEMER 300u] I
WL, EEEEXYEYTULAEND 1AV Fax
—hL, YR FTTAMC L, RN S X M
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O (2000g. 577D IS &K D ITEEL 721, 300ul O FE 1E
# (100mM Tris-Cl. 10mM EDTA., 2%SDS) IC
KO - I{fR LT, Z D%, 0.06mg O Proteinase K
A, 55CT 16 Kl A > F aX— ] L, HHT,
0.06mg @ RNase A Z 1A, 37°CT 1 KEfi] 1 > F 2
— b U7z, &K D DNA 1&. PUREGENE™ (Gentra
Systems, Minneapolis) 1Z X D& L, & & EEE
LRI K D FEHAIL 720 RAPD PCR &, Operon
Technologies £ D 10mer DT >V X LT T4~ — 11 &
%1 (OPA4., OPA7. OPA9. OPAll, OPA13. OPBIO0,
OPC2, OPC5, OPC8, OPCl11, OPC13) ZH W 1T
-7, PCR (%, 1.5mM MgCl,, 1xPCR buffer (%X 715
INA ), 200uM dATP, dCTP, dGTP, dTTP (%45
INA ). 0.4uM RAPD 7°5 4 < —, 10ng %! DNA,
0.625U Taq DNA polymerase (rTaq HS, %71 Z/51 %)
a0 25ul K TIT > Teo RISSMIE. 94°C. 457 (1
YA 7)), 94°C. 173, 37°C. 159, 72°C. 273 (35
YAV, 72°C. 755 A¥A2)) &LF, PCRT
WRENTWH & 1.5%07 HAa—A 7 )V 2V TE
SUKEIL, ZFITLTHYA RTREURH L,

i

1. USRI E O Bh o T BERRIR O ASREAG B4 D
B bt & JE IR

AR B E O TEEE 3.1 ~ 3.9 X 10%em® T
Hotz, Flo, TEEABFID SRELL Iz 04 T OF R
13 91.1 ~95.6% CTH -7z,

2. AR AAOS i ERIcXE<Y /AT HIFY
IR DFECH L RO

TR Z BT ER Y /AT HIF U RO
RSB RIE. ATEAE. MEARHKOWVTH
DEFEE 100% Th > 7zo BILHED P IEIE A THik]
BORKHET12.0 H. HIERERTHEO HWEE T
14.0 H.[FA T < HEDEHWEH T 12.0 H T - 7= (Fig.
Do FETHFRD IS X —VICHREEZ RO S NEN -5
7o (ZITRAERIE 7 EHT. p=0.0608),

FECHIC B B RIBHOERELEORE X, ANTHR
BORBETIE, BHRHICHEELEEDIEEL, KD
—HICECE D3, ELELEN2T2ED 16 BT
Holze Fiz. MIEARHRTHIEGDOH VKBTI, &5
WKHEE LSO 3HE, AO—HIELEED6H, &
CAETHEM>TED 68, FU L HEOEWARTIE,
EHICEELTZED 9B, KRO—FICE Tz O 3§,
2L ECEN> B D 3TT (Fig. 2). HEMNEH WK
HF#EE LIS WEADNA SN DD, X *RETIX
p=0.0821 T, HEAELIIVWAZEN> T,

HANCHE R D LT E UMTEARR R ROFERD
25, HIBDHWE D 8THEAWE D 2 THZIEIESITHE
O, W7z SDAY FBHlic gL T bhican=—
MmH. 300 BkOEZDEEL. DETERE CEEL T
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Fig. 1. Beauveria bassiana ANEATRA| L2517 X B I BB IEO R G2 <Y /XTI FURHOHA

RETR,

Accumulated mortality of various rearing histories of Monochamus alternatus adults inoculated
with Beauveria bassiana on nonwoven fabric formulation.

Grown on diet (35-79 d old)

ONo mycelial growth

n=19

Grown on pine (32-35 d old)
n=15

Grown on pine (2-11 d old)
n=15

Mycelia covering partly

W Mycelia covereing whole body

0% 10% 20% 30% 40% 50% 60%

Composition
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Fig. 2. Beauveria bassiana NHAAHE| L7257 X TR ONZHERIEO R G5V /<X T 7 2 F 1) LA L OBEREEEIRE,
Mycelial growth of Beauveria bassiana on various rearing histories of Monochamus alternatus adults inoculated with

nonwoven fabric formulation of the fungus.

B UT-fS 8, EERERIC an = — DAV B L B 5 i
B3 NRMZERIIRD SNED - T,
3. B ERROSHC X % HfE

INA T 7IVRT ¢ g E Nzl R, I s EH
THTEL, ECREFIEOHKTE 100% TH o7 £,
YA B SE H $UE. F-263N A5 2.65 H, R AkAY 3.15 H.
F-263Y 7 2.95 H. F-263A M 3.15 H TH > 7= F iz,
FWAREEOEGEREHE, &L, BERLIIHT
T, HRBERROENC KD HAELESHIOBEICDOVT,
HREIOAEZZHSNEh o7z (X PHRE. p=0.8549),
4. B P5y EERK O B E

PR EEH > 15 A O R #EE I, F-263N A1 48.4
T 045 mm (FgigdEgazs DUNFED ., BEED 42.3 =
0.68 mm. F-263A #39.9 &+ 0.52 mm. F-263Y /' 43.0
£ 1.74 mm T, F-263N itk D HREICKEh o7z

M. Bk F-263A, F-263Y ORI TR AEENGh > 2
(—JChd @5 87 #T. p=0.0005, I & U Tukey-Kramer
DL EHEME ; A EIKYE 5%, Fig. 3),

INA T 7IVRT 4 O EDEGEIN 2 — > R T 22
MH LN (TILRENED . H XK EAEH.
p<0.0001), F263N AMDd 3 ¥k &k 0 BASEMNEH - Tz, 7
HBEOml Bz DA T 7 IVRT ¢ HE I, F-263N
A 1.81 (£ 0.76) X 10° JE#k A 1.16 (£ 091) X
10°, F-263Y 71 6.84 (£ 1.22) X 10°, F-263A /'9.47
(149 X 10° ThHo# (Fig. b, T, WRHEED
BBEI S 2 — Y TERRBIC EZRBR 5N (e EHED
BT, H XM EAERA. p=0.0109). i D F-263N
DD 3 Hk K 0 BFENE N > Tz T HEDO ml H 72D D
AR, F263N A8 5.33 (£241) X 10° JRFE
M 3.33 (£0.35) X 107, F-263Y A2.40 (£ 1.01) X

BRSBTS 55 5 % 3 =, 2006
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F-263 F-263N F-263A F-263Y
Isolate

Fig. 3. Beauveria bassiana F-263 S BKDETE DN ERE (T LRSS SDAY TR

Fungal density (/ml)

BEHh© 25°C 15 HMEG &, B3 XFMICIEEEEND S T L %/RT (Tukey-Kramer
DZHLERE, p<0.05),

Mycelial growth of various reisolates of Beauveria bassiana F-263 cultured on SDAY
plates at 25°C for 15 d (mean =+ SE, different letters indicate significant difference by the
Tukey-Kramer's multiple comparison test, p<0.05).

1.E+10
1.E+09 | - - - hﬂxmﬂi'(Xuinwwwwow-*mm,;—:m(:—“%q!
fuf

R : "
1.E+07 | f

suonsor @ F'263
1.E+06 | s

- ®- F-263Y
1.E+05 } s
1E+04 I L 1 1 1 1 ]
0 | i ’ ‘ 5 6 7

Days after inoculation

Fig. 4. Beauveria bassiana F-263 %0 BERKODNA T 7 )UK T « ORGE CFEEFHERRE)
1% RT3 ZfiiF Sabouraud 7' R w7 B ARSI T 25°C TR £,
Densities of hyphal bodies of various reisolates of Beauveria bassiana F-263 shaker-
cultured in SDY broth at 25°C (mean *+ SE).
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10".F-263A H°3.47 (£ 1.04) X 10" TH -7 (Fig. 5.
5. 550 Bk 0B AL MR b

Fig. 6 IC 6 DTS A —ZHWIHEDNNY R
INZ—2 Bl LT LT, FFk. F-263A, F-263Y.
F-263N O&FME T, il Lz 11 EEHO TSI AM<x—7
NTICDWTRAPDIEIC K B/N Y RISR— IS # IS
M NED - Tz,

Bk

WEEEL CHFERAMECLTE, SERDE(LET
TEBAEINCEDHLE LRV E VS HRIE, 9WVIREEZ
BRELURGE, BZEOMVndRIcHE=E L 2GS &K<
BEEINd, T, ANHFEEZRLTE oML
WIREETH B EEZ BN, HNIEF—DTIEEVWEEZDL
N5H, FEOEHFOMGIME, EADOEHIKE, FHoOH
FEMEIE, FEREOIREBICHET ZEESML. BEND
D%,

AWFZE T > e AR RS E Y O M. F-263 D5k
MHREICHANLT Z2ERE TR > T2HRT, ¥V ./X
RT3V HITBITEBI S TE LN RN S
DHEDHBEENEN S T2EDTH S, [H—1y FORFD
RHEZZIRE LSRR, HORERI ToED - T,
iz, INFTEMEABMICEET S L, 3.5 X 10°
+ 4.0 X 10" il /em® DB EFHIERENE T DD
5T H (Shimazu, 2004), T DOHE| LOETHE T
D& —F L Tz, BB I B AREH| ORI E
31 ~40 X 107 il /em® TH D, BHIO AL FORIRER
BB ENIENo T,

ULh L, AEBRTEF FTY /XTI HIF YRS
EHITIRREGE, BrBE LEVEAIBIREINT
FHC AN TERE DR R & AEFEARHRD HilE Otk
Tl Z DEMDED > Too N LERNTIEPAEFIN T E N
TEL, ZNHRARETHEFEL TV ASAREENEZ 51
%o FHEDERMNICEHMAINERE LTI, SR, KA
TOHEDHEHIHEINE LEZ DN, TNEdH B EK
THICHNT ZEFiENRONC L LA TH S, £z, H
RO O HUEE WU K D IFUED RN T & DY, (S
WCHHEFZBAI L TIT RO FEERMN SIS MR > T
% (Shimazu, 2004), 9 7% b BIHIEDO TR ER T,
EZELELZWVEHANRKRENEEZ SN,

T DR B DR (F-263N) 7% 4t U C#HE
L7 HBR T, MRBREDERZZ Mo 3 DDfkE DR
T, BERBIUEHOBREERICDOVTEGRWEZE &
Motz TOEBRTIBEEHED 3 HulitkTH O, Ehr
2TV /RZTHIFY SIS ARG A AT TR
LB AOBIEHE 12 ~ 17 H & X, Bl
HOHBTECDE > TWS, Thid, AEBRTREY
ETIERBEDRERRET B0, AT 7IVRT 1 %
EFEE L EICENT S EEZDND, TDT L
5., HRETHEETDE, H2VIEEOELEESDEER

TICFHEERNZ T ELLEALON, COERBRERERZT
TRFBEDEOEKOIFFEIINEZ 20 E 5 MFHET
Tixh ol

HOMAEICEH U T o T2 RO R Tl F-263N
Ban——ERETRINSERUERMOKIOTB LA
o T, WARREERICB T ZNA T 7IVRT ¢ EER
DOFEENMUOKD 1/10 FRE T, WIAREEIC BT 5 EhH
WDOFRICHENRTENEE X SNz, BB LUIZEIREHE
DIMAIENTNA T 7IVRT 1 L LTHRETZEHTFT
WS % Z M5 MN T W% (Tanada and Kaya, 1993),
CDTdH. NA T 7IVRT 1 57HEEINH B F-263N DV
RLTHFEZRLIEELTE, ANTTREDLNL &
W) BICHIE &R EDRICIEIE L. SEARDOEINCEH DR E
MALNEVE VWS HRZFIEECTERNERD S %,
HAAN T ORI, HRIRSZF 2B HNO—DTH
D, F-263N WMitfk K DBV E WS T ik, WENICE
WTEE > TWBAEEEDNH 20, RIE 7 LT %
ROEBOEMETIEEZRWIEEEh - T,

—JH F263A 8. FEERIEEOREMZEA LR
JRIER T H - Tehd, HEHHEEICE U TIREHR>Z D1
R TH B F-263Y L DENRSNEZN > Tz, F-263A &
F-263Y 3. ZNZHEKRDO D ETFRZEARICSY /X
FH 23V BHOMNENCE TR L TS5 Nk
S D5 EERE T, F-263A O EEIRO R I His 10 H
THME, BEZ 1L OTEL, Wo—E e ffiziric
EAVE LTzt D, F-263Y O/ B A i His 2 H T
Bl Bf% 7 HCEC L. 2BICEMEC Tz
IERMD D, %V /IETHIF)BCRIEPER %
THZBICREOWEINKEL ALZDZ EEINTED (E
B, fE). WRRO D EER & &5 e R DOERE, GWVWT
Bt e KEL BRoTWwWkeEZIOND, TDT L
MH, F263A DK LTIy /AT HIF K
HTHEHEE LD o720k, FEMADFICHERKDH
D, F-263A BIADRFEIEFEMESD F-263Y LRI CYITH
B A REMEDYE VY,

F-263N ISR A ES 221 51 5 MGl AE DMt 0D 5 70 BERE K
DESTWRICENMND LT, BENEEMRIE N
Mo TeDid, WHPKRETOAEN: 2R DHlAZDN E L
Nz, Fle, AIETR 1IN EEO I/ <—FH»
e, TNBETAIV—Z VT TEZDIRRYT /) LDIF
ADDTWIEFBR T TH O, FERITHBIEZRENE S
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Factors affecting poor mycelial growth on cadavers of Monochamus alternatus infected 241
with an entomopathogenic fungus, Beauveria bassiana
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Fig. 5. Beauveria bassiana F-263 % B 77 BEME D AR O BIE (-1 £ HERRZ ), 1% R+ A A
Sabouraud 7' RV ER AT 25°C THREAIE .
Densities of mycelia of various reisolates of Beauveria bassiana F-263 shaker-cultured in SDY broth
at 25°C (mean £ SE).

OPB10 OPA13 OPAT11 OPA9 OPA7 OPA4

Fig. 6. Beauveria bassiana F-263 %577k D RAPD-PCR D3 K782 —>, OPA4, OPA7.
OPA11, OPAI13, OPBI10 &, Ve /o4 ~—,
RAPD-PCR band patterns of varous reisolates of Beauveria bassiana F-263.
OPA4, OPA7, OPA11, OPA13, and OPB10 are primers used for the experiment.
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