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=& 490.10%,1% & £ 4 89.84% ;8 I W A F iy T AMFEL , H T AMRBQ-63 ARILAIZH
Beauveria bassiana. # P H ¥k BQ-63 X Me3F LA & Bk, THE A A AR ST —F R,
KW RIBGBHA; W BEF; 9 TAEMT; £&

Separation, screening and identification of one isolate of Beauveria bassiana
with high pathogenicity to Myzus persicae
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Abstract: In order to select highly pathogenic biocontrol strains for Myzus persicae (Sulzer), five fun-
gal isolates were isolated from Lepidoptera muscardine cadavers in the primeval forests of Qinling in
Shaanxi Province. Based on pathogenicity test, the most highly pathogenic biocontrol strain and its opti-
mal concentration of spore were screened out. Morphological characteristics and molecular identifica-
tion of the partial sequences of 18S rDNA and ITS-rDNA were used. The results showed that the best
strain, BQ-63, was obtained from the five isolates. After seven-day-treatment, the mortality rate of M.
persicae was 80.33%; the corrected mortality was 81.58% and the rate of corpse was 80.78%. Under dif-
ferent spore concentrations of BQ-63, the pathogenicity against M. persicae was measured, and the re-
sults showed that the best spore concentration was 10°/mL, with a mortality rate, corrected mortality and
the rate of corpse of 89.53%, 90.10% and 89.84%, respectively. The strain BQ-63 was identified as
Beauveria bassiana by using morphological and molecular methods. The results indicated that strain
BQ-63 was highly virulent to M. persicae and could be used as a biocontrol fungus for further research.
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Fl400 R FPAEYI (Weber, 1985) . HFAL2= 25 1K
AEH , S E I B2 PR ISR Y PR IRREE ) A=
VIl 6 12 W OB TAEF AT R N2 (5
A IRAE L 1992 BRAE AR FI B IC 67, 1994 B 55
2006) . HHAT, BREF I A D56 F- 248 KEB ik
WAEPIBIG , RECEAE B P RSO 25 A MR, 46
B REEEA £ A Coccinella septempuncta-
ta L. 5+ (5 K Harmonia axyridis (Pallas) . K E 1
Chrysopa pallens (Rambur) | %< V./NEWS Orius sau-
teri (Poppius) | & 7 B Bf W8 Episyrphus balteatus
(De Geer) &5 , AF A 11 R B A5 A0 B0 R /NI 2 2%
(ZEIRAE,2014; F 2 E15,2016) T8 EI Bk R E
KIRZ B KRBT S P16 5 32 e AR
KRR, 5 ftt— e Sfgoe . A8RAH,
R HAEYF R E L AR W R,
R FUTRTRB A8 L2212 Y o sV BE | 7 B 36 o =X
A A MR LR (CERI4255,2010)

ARMF R AT LA AR T R AR R S kN, )iz
N T ARl 3 HU g AR P By i (bR IEE | 19985 il
FEALES RLIE,2009) o ARZ N SN2 HO R H R
AT T T Z IR ABIBESE , BRI . 4 Poprawski
et al.(1999) il 57 3¢ BH & 18] Beauveria spp. JUTH &5
Paecilomyces fumosoroseus il 4% {& % Metarhizium
anisopliae %5 M A FL TR AR XTF HUEAT — 2 AR YL T
£ ; Nicolai & Eilenberg(2007) B¢ & IR £ i 4 &
T ANER B B. bassiana MERAE AT FH TR A
Hop S5 2 POl E L X R IR AT B IR AR S R
Gei Z A B 2 S Kim et al. (2005) & U
ISR R Verticillium lecanii 5 ¥ 5 W 85 04 Aphidius
colemani 2% FH VT 42 25 HOW AR Aphis gossypii BY
BiAROCR o BRI B REME N AT 2 1) i
PR RO I W 2 —, 8 TR ] 2298 40 A
A H AMEAIR RS o AR 2K E A 5
Ay, A RE Sy ELYGH™, AT 15 H 149841 700 4%
Tl B AT 6 BHAY 10 Z2Fhigigi e e HXF N & o,
R e ) R I TR FEAEYIBIR (TREK
1991 ; ZE1E BRANSK 3¢, 2005 ; 22088 45, 2011) . H
i, 3 EOCT AR FE AT 5 0 2 st A ek K
-, B SR 2R —, © N H T KRB
TE Aol 3 L, AN FORIE K G B0 B Leguminivora
glycinivorella (Matsumura) ¥ & HUS5 | 55 51 2 )
BRAG R XA B AT B iR S T B R (22
HEEABESER 20005 R FELL5,2009)

ACURABIZH B PG 48 ZR I TR L S0 ARbR 1 s v it

YU HUAR N 43 B 4l AL 3RS S bR A BT BT, R T 3RS
FLA 0 AR A B LR, AR 5 e B0
TN 7 DA P 7 328 1 X K A A v 50 1 1 A B LT,
8 FL B A AR TG 1 B 96 R VRO B IR AR
Y Y FERN I, X #R 18S rDNA FIITS-rDNA J7 5]
AT, A5 S5 AR B2 e, LU TR0
RIS T 11022 4 = B A D B T SR R R
1 MRER*E
1.1 #8t

B TR SRR BT R B PG 2 I8 R 1L
SR AR AR - e E A 5 R HUAR N o B3Rk AS | i
HFEACREE T 20154F 6 H o BRIFEL A PHILRAMBH
AR PR 2 o S 06 S i 3R 2 P A it 25 14 /N 1 52
AR 4 B AR FLOBEPE 2224 Fh i A BR A R, JF
/ISR RSB TCT5 e /N S s [ S 56
2P Rk 0 4R 5 A, AR R A5 1 R 22+1°C (L
D=12 h: 12 h AHXHREE 65%., Bl )a— i i 52 il
2 d N TCI G A BB AR R i HUAR

T : Bzup A 2 L TR 3 PR 2 DNA il 42 32071 62
SK8259 .dNTP ,SanPrep £ 3 DNAJ i [ i iz & Al
SIHINS1/NS6 FIITS1/ITS4, 4E TAH TR (i)
134 FR A 7] ; Dream Tag™ DNA Polymerase, |1 %
A YR A B F] 5 BiE B, € E BBIA /) ; iR
PUIRZ MR R R, AL R ERH A IR AR

FE AR AN : B8 25 M B (potato dex-
trose agar, PDA) Bi F2 5k . T2 22200 g fEj &0 20 g
B 20 g, MIZEIB/KERZE 1 L, 3730XLIMFAY 2720
Thermal Cycler PCRX, 3¢ [ ABI/A 7] ; DYCP-31DN
DNA HL K DY Y-5 B LKA, b5t s—AUER) 5
FRO80 #E M M AGAX , 1652 H BHE AR A BR A A 5
SPX-250B-D {3 F54H , LR S AT FRA /B
JrRAs) s CX3 T IEE A Wi, H A AR A F 5
S-3400N F i L ¥ S5 , H A H 3728 A 5 YM253-
267 MERITHER , FiEm A YR A BRA A
1.2 Fik
121 RArkedn BS54k

W R AR A A T B AN BT PRIBCRR S
2 AT 2.5% B R DU ER R M 2.5% Bk R I8
1Y PDA VM b, B4 AR 4% R 3 b (BRSNS,
2008 ; ] 245, 2009) o K2R 18 JCHA i B )2 5075 4™
T HARIZ A 75% (W09 5 s HEF TR T T, K
() B TR OB AR, - FH T TR K R e 22 2k
B URAE T 2.5% A R DU PR 2K F 2.5% B R R IR 55
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K PDA VAR I, fHE R IR0 T 26°CRRE IR 57, FF
I TR T N B VR A T A s B Al Al . K
BB P Sk AR R 2 RN Ze S IR TR L
BB R 2F R A W AR B S 50 %, 45
1.2.2 B AR AT HOSF B b 6

FIH 3R HEABRE Xt o3 B 20 TS R AR TH)
oA o B AL B RE 2 IR T PDA AR, 26°C 4%
PFTEEFE 15 d, B R # 7 T 0.2% i -80
(TEHE K R, I FHK B4R Tl v, 0 i BRI
M5, FL v A 10°4/mL (946 7 B PR R
W5 55 1 HEA T I 25 A B, FH KPR D 40N A L IF AR
RERBTEIZWW T, T 26°C HHXHESE 85% 4%
TEF R TR 7 d, WA BEEF () 0 T 1% O (4R 755
2013; 555 ,2014) . BASEHENT 10 B, B~k
PIWER , E R 503k . LI 0.2% 1t
TR—80 F TS K A X IR e SR G HEE , T FAIXHE
FERT 90% My 2514 T % B P RIB G 5% WA HUR 5
AR R (B4, 2013) o ARFEIC S GE T T
FHET R BAEAET R AR5 JET - =401 HUE
LD B B> 100% ; B IEFET- R = (b A SBT3 -
XFHRZHBET R )/ (1-XF HRBET - ) x100% ; i HL R=Ab
PRZ R B AL PR AT B} 100%
1.2.3 & BRI AR R E IR JF it

A 1.2.2 Fp i 3 H 0 X B e EL A R O P Y
B3 S B ) Rk BE A 10°,107,10%,10° . 10" 4~/mL ()
i F BRI, A T Fea i v B A T 4 , A BV ) 25 BT
RRICF (1) S50 P 2 7 vk ) 1.2.2,
124 SBAMEAKRNGTBESFEL

HF 1.2.2 i i 6T Rk ELA e B0 P Y TR AR
FERT PDA VAR, 26°C 1557 15 do B H & IHIN i
FFIC SRR AR, s I AR ROIRDL . B59R 2 15 d i,
T H AR 75 2 20 mL 5 0.2% - i - 80 Y TG 7K
W, FE R 15 min, il AR T B IR ROFR R, FH I
BRSO, 1R 3 IR 0B B = B M A R R
MLA = fe o WSS RVE I SRR IR S B 5 1E S
TIPS L €2, 0 P Y 08 R R 4 P A5 53 0 o
PRI AT UL, DhCR BT 27 ) RS R R AT
PR AR T IR 2 il e AR, 1996)
125 JBREARG ST AEDFER

A 7T 2K F 18S tDNA 5 ITS J751) 4341 7 32 %t
BRI T T AE W2 %55 o (1 Ezup 20 EC R 5
[K 41 DNA fili #2187 2 (SK8259 ) 1 B v B Pk T ik
(5 DNA, Z Tk (2014) )57, 18S rDNA %5E
PG 1MINS1(5' -GTAGTCATATGCTTGTCTC-3" )/

NS6(5'-GCATCACAGACCTGTTATTGCCTC-3"),
ITS JEH 4 E G I 1TS1 (5 -TCCGTAGGTGAA-
CCTGCGG-3")/ITS4(5'-TCCTCCGCTTATTGATA-
TGC-3"), 43547 PCR Y H4 A1 . 25 uL PCR J%
PMAARZR AR 0.5 uL . R IES 445 0.5 uL . 10xBuffer
(with Mg**)2.5 uL .10 mmol/L dNTP 1 pL /0.2 pL,
FFEREF KA 25 ule W 51 : 94°CHIAEM: 4 min;
94°C7E 45 s,55°CiE k 45 s, 72°CHEfH 1 min, 304>
PG ¥R 5 72°C HEAH 10 min, PCR =) 28 1% Bt hg b 5E
JiE HL K ARSI 5 16 A T AR ) TR (vl ) Ied i A B 2 )
M K5 r A5 51 76 NCBI &[22 E 17 BLAST
FeX, 1 A & FR A9 AR I 2, F Mega 5.1 %K
AT RIIEPE AT, B TR E R B
1.3 HiESH

K H Excel 2010 X i 4 Ze g i 4700 20 B34,
DPS 16.05 A4 xhi g6 £l 47 581150 #7 , LA Dun-
can [CHT M 25 04 T 1 35 25 SR 50 o

2 BZRE5HM

2.1 R EE S EURERERAIFE

R FHAR S B 22 BRBGE T2 280y 35k 3 alidh
PSS BREH , %5 b BQ-61~BQ-65, HUw M &
SER N N R BRI S0 A T 25 5, T
WRE Ry 10°4>/mL I, 25 T AR 0 Bk i XA o e,
T BQ-61.BQ-62 1 BQ-63 HA ¢ = B 1, XF
MU i B R # 3 50.00% , B Rk BQ-63 MR
S, BRI AR TESE T %435 81.58% , it H R A 3k 2]
i, 9 80.78% (1) , PRI BE 22 TR K BQ-63 FFE
MR IATIEAF By T HEYF50E
2.2 E#kBQ-63 MIRIE R IRE

PRIR BQ-63 #5 U FE 61 T B V7 A X Bk I A 448 =
A ECRPE , #2IESFET R 34 80.00% LA L, #I 1k &
S 10°~10°A4/mL B, B B X Ak 06 1) S8005 14 14 0 T
YU R 1084 /mL BRI A6 TRk B e i, >
89.53% , KL IE LT %0 90.10% , 15 1 %k 89.84% , [ifi
BT UL RS T 5, TRIAK BQ-63 X B (1) #0s 14
WA A (L TE B 22 5 (3R 2) o BT, AR
g 1084N/mL I}, B Bk BQ-63 %Rk 4 i) 20 P i
AR IR
2.3 BEHRBQ-63HISHFLTE

TR BQ-63 7E PDA VAR I W T 7% i ik 48 &
FER, IR, RVE IR . IR EL
P, B 5 A8 IR B, RVE T IR B (A B4t
(1) o 38t s W ss i i B g & 9L, T/
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PR BQ-63 P AN MR AL T T B e B IR EEA LM T M ERTIEERIE,
AR RN R EDEH , 2 EAEREZ L, R, B B, 3R 26N, R/ 2.0~3.1 pmx
S ) TR AT A, Ut ROIR 0 2 B = e, 7905 2.0~2.7 pmo WP SE X RIRIR EVERE Beauverias,

®1 HEBBREARKERMOERETOERE

Table 1 The pathogenicity of different strains separated from cadaver of Qinlin, Shaanxi Province to Myzus persicae %
LS FET-H RIEAET % (RIS
Strain Mortality Corrected mortality Rate of corpse

BQ-61 55.334+4.67 be 50.00+5.22 be 68.79+2.66 be

BQ-62 60.00+4.16 b 55.22+4.66 b 68.02+3.51 ¢

BQ-63 80.33+1.76 a 81.58+3.60 a 80.78+1.29 a

BQ-64 37.33£291d 29.85+3.25d 42.24+5.07d

BQ-65 46.67+2.40 cd 40.30+2.69 cd 78.65+1.85 ab

X} B Control 10.67£1.76 ¢ - -

FTPBE J BB AR R [R5 S A [B) 5 B 2678 25 Duncan [GHT B 22 K B0 78 P<0.05 7K V-5 5 .3, Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2 E#k BQ-63 R R Fik B X Rk AT B Bm M

Table 2 The pathogenicity of different spore concentrations of BQ-63 strain to Myzus persicae %

fil s (4>/mL) FET % KIESET % [HLEES
Spore concentration Mortality Corrected mortality Rate of corpse

10° 80.33+3.53 b 81.58+3.96 b 80.78+1.91 b

107 83.38+0.43 b 83.57+0.48 b 81.95£2.02 b

10° 89.53+0.41 a 90.10£1.31 a 89.84+1.47 a

10° 87.47+0.69 a 86.16+1.19 ab 88.26x1.14 a

10" 87.04+0.91 a 85.75+1.16 ab 88.37+0.76 a

X i Control 10.67+1.76 ¢ - -

F PR NV B bR DS . TR 5 AN ] 2R R 28 Duncan FCHT & M 25 1K 0 7F P<0.05 7K F- 24 53 2 % . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

¢
Bop Oy PLBY

00 {

Bl 1 B#k BQ-63 7 PDA IE & R A4HE
Fig. 1 Morphological characteristics of BQ-63 strain on PDA culture medium
A: HIEIET ; B: WIS C: /BT BB D: /BT KoM TR EER R A, A: Colony on the

positive; B: colony on the back; C: optical microscopy of conidia; D: scanning electron microscopy of conidia and conidiophores.
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Pk BQ-63 7£ PDA VAR 145577 d e, W%
P KA 6.02 mm/d, K737 3~5 d B A K R i
HOPRL B S KPP KB R, 4 9.48 mm/d, 55 6 K
TRV A i, A KRR, 7 d IS B TR
HAA 4215 mm(E2), B3RE 15 dRHZRE R =
ol 3.65% 10 A/IL, y= f 5K H = sk B

- HEER = WRTHEKE

Diameter Colony average growth

45 - - 10 _
E 35 r8 EE
2 304 -7 i o
£ 5. O &
S LS4 2
o 204 4R
Lﬁ r )

15 3H‘§
i Mo
10+ -2 g O
W5 L1

0 0

12 3 4 5 6 7
B3£I ] Time of cultivation (d)
B2 EHkBQ-63MEREEMERFHEKE
Fig. 2 Diameter and average growth of the colonies of BQ-63
] —£8_L AR F-1 3R 48 Duncan PO R 2210 5025 5%
I3 (P<0.05) . Different letters on the line indicate significant

difference by Duncan’s new multiple range test (P<0.05).
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2.4 E#BQ-63MI N FEMFETE

A3 R Rk BQ-63 4 18S rDNA FIITS- rDNA
JEH R B, I 285 38 ik 7 3 il 3R ASA B R 1300 bp Al
547 bp [ 7 B, K T 5 77 41 55 GenBank H1 9 AH
KT 54T BLAST Xt b, 553k qt 1 fe o 19 [R] 5 1
KE] 99% L) I K513 519 18S rDNA Fl ITS-rDNA
79 B Ay W42 22 3| GenBank H , 3RS B 5 R
KU240022 F1KU240023,

T 18S 1DNA J7 41 | Bty i 1 R 58 & B
TR PR BQ-63 5 EK A R TR 22 R TR bR S A% =2 1
B B. caledonica W £ Arsef 2567 #1 CCRC 32867
MRS R , H S5 BRI R AL T [Rl—43 32, H:
rh 5 R 1 B B Ak ARSEF 2427 (554 6 R filt
(& 3-A) ; 2 T ITS-tDNA P8Il i B R A T
R eh, TR BQ-63 5 3R A 7 22K T R R 76 1
BB B. vermiconia T #k IMI 320027 il ARSEF 2922
RS R I, H 54T — 2 SO R P R
PR Bb 9005 134 6 R il (K13-B) . 45iBIEAS
SRR SR B ORI BQ-63 48 5 MR MR B
B. bassiana,

Beauveria bassiana 1577 (JQ861945.1)
Beauveria bassiana GXSK1011 (JQ999977.1)

Beauveria bassiana 1576 (JQ861944.1)
Beauveria bassiana 1573 (JQ861943.1)

Beauveria bassiana IHEM3558 (JF797222.1)
Beauveria bassiana CYT5 (HQ259059.1)
Beauveria bassiana ARSEF2991 (EU334676.1)
Beauveria bassiana ARSEF 2427 (AF280633.1)

Beauveria bassiana BQ-63 (KU240022)

_| Beauveria caledonica Arsef 2567 (AF339570.1)
98' Beauveria caledonica CCRC 32867 (AY245650.1)
| Beauveria felina HL-51-ALSP16-1003 (AY261367.1)

100! Beauveria felina CBS 250.34 (AY261369.1)

Verruculina enalia BCC 18402 (GU479771.1)

Beauveria bassiana BQ-63 (KU240023)
Beauveria bassiana Bb 9005 (AY334536.1)
Beauveria bassiana SH212412.07FU (GU953213.1)

100

Beauveria bassiana LPSC:1067 (KF500409.1)
Beauveria bassiana TSIBB (KF937310.1)
Beauveria bassiana Mas14 (LN823583.1)

—— Beauveria vermiconia IMI1 320027 (F]973062.1)
100 “— Beauveria vermiconia ARSEF 2922 (HQ880822.1)

61 | Beauveria malawiensis ARSEF 4755 (HQ880823.1)
100— Beauveria malawiensis BCC 17613 (HQ880824.1)
_|:Beauveria hoplocheli Bt106 (KC339682.1)
84 Beauveria hoplocheli Bt129 (KC339694.1)

Beauveria sungii ARSEF 7044 (HQ880812.1)
100" Beauveria sungii EFCC 3549 (JX463218.1)

Lecanicillium aphanocladii QH69 (JF911775.1)

&3 ET18S rDNA(A)FIITS-rDNA(B) Xigi F 5 E E#k BQ-63 R EEXEHRHN RS A B H

Fig. 3 Phylogenetic tree of BQ-63 strain and other related strains based on 18S rDNA (A) and ITS-rDNA (B) sequences
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RSO K R T ST 40 — e )
Biiify , TR A P 25 A 5 5 ) T S SRR AR 0 B
1A ) — K4F 5. (Faria & Wraight, 2001) ., 124~ 1k,
K ERHIT TAEE 5T & B LT 8 Paecilomy-
ces fumosoroseus (Wize) Brown et Smith [# #£ Pfr116
55 Pr612 ( Wk 88 88 115 B O, 1999) | 28 B UM %5
Zoophthora anhuiensis (Li) Humber (4223 ,2003) |
BT U5 8% Pandora neoaphidis (Remaud. & Henne-
bert) Humber (1 & 755, 2005 ; Bk %5, 2008) 4G
M4 % Pandora nouryi (Remaud. & Hennebert)
Humber (Z= 5 JfE 55, 2003 ) | 05 W0 58 47 8 Verticillium
lecanii (Zimm.) Viegas £ V3.V4 . KM 9803 (% /)
LA, 2007 5 X, 2013) Mo BR AL AR B. bassi-
ana (XIER SR AE, 1999) 8 # 0B F HAT — 2 i B0
P o AHIFGT AT BOw I O e T XAk
n BORPE R R BQ-63, 55 HIE A FAFIFE 55745
PE o F AR A e % R o BR A 1
Pl o BRIAR BQ-63 X Bk i ) B0 14 it 25 b AR -k i
18 T v T 328 7 v, W BE Sk 1084/ mL B AR B 7 d )5
(R B0 P 35 2 5 s, BRIFFE T2y 89.53% , % 1EAE
T4 90.10% , f H 5y 89.84% , % W LB i ik iof
F1R) F5 10 09 B Sl 108 4>/mL ; i AH [ 5 S iF ) F
ARHIF 5 H 451 5 A BT 7 Bk I FE T 5645 L 5K i 0T
A5 (2008 ) 2 A BRI A5 AT TR A XTI 1 B R
151, 2 BH A PR BQ-63 X BkISF HLA B¢ s i Bo i, AT
W AN AL

AWFFARIE T ik BQ-63 BTE S 2F R E FId 55
FEPE, P B SRR 5 22 35 4 (1991) Fn il 4 55
(1998) itk B ERA FHE P E S5 AN . &
D5E R BQ-63 1557 7 d X AE K 54 6.02 mm/d,
W7 R EVE AR N 42.25 mm, AR KT, BT B4
(2016) 73 B4 AYBRTEL U R AR A DR 2~4 45
FIFE BQ-63 5537 2 15 d i =il i 4 3.65x 10° /1L,
TR (282 NI = Wi (07 45 O P N TR AT 7 IS R SRAER IS
A e B A A IR T

H Vauillemin (1912) 837 FIHE & DOk, %8 N
(R JSRBEIR AL, B TCEIE , BN AN 3207
PR L S SR E S B R AR T 43
JE(CRICNIFI AT, 1985 TSI ¥ 544, 1997) . H
T 3k AN B FAE R A 7 SR (MacLeod, 1954
Samson & Evans, 1982; 25148 1991) , Hrh Bk
R 7T BB, Nt i . fRZERIE

R AR IE A2 AR A A S5 D7 TR AR, Gy
AT U M0 R O3 288 i S B Ny HH v ) 2 ) R
TR o BRIE R P AN [FIAR R, 7RSS SR
RS L2 AN [R], A 5312 H ™ 16 240 e
PSR 22 5 U] 0, SR SRR Rt 2 B 3 57
F K SR SR B AR AT T AN [R] (B 36245, 1986) .
—SUERAL R TR R R 1Y 20 A L R I BROE R
B, 575 [C & # B. brongniartii (Sacc.) Petch
Z ¥ F1&E B. amorpha (Hohn) Samson ., B {1 1 {&
W B. tenella (Sacc.) Siemaszko %5 T SRR 1EZEAL,
PRI S 3 T 25 2 M oy A A= i I (A 845, 19985
BUENAE,2000) o A5G0 EL R PSR S A AR A A
SERINE R EE AR, B — R R, B9 %
FUS B AR BOR B AN A& J€ , PCR
FEARTEIRAL 15 B 5y T ) o Bk %, o
GARR T 20 Rt 1 T SR 2R U A AR AR
I A 53 38 1 2 2 S e A TR0 F W, B4 5
THEW 27 B X R 18S rDNA Fl ITS-rDNA [X 45
HEAT PCR Y G T4 53T , e 2050 5 12 ok Ry 3ok A
FR T, Dy H RS0 5 0 R B T Rk
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