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Beauwveria bassiana (KY419577) , ABF 50 57 FLNXY5 # 4k A 4 45 0 b 28k Plutella xylostella 2 # %h &
W IBER ST T AR R AR EEEFNE R A FINXYS A LA K REREH 2 C, 75
FEBCHREFHTARLE, 30525 CRET.20hHAERHAINN . LBFEF, RAEA 1.0X10°
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BRI E RS A RS 255 PR BR A e
B FLNXYS A= 5 v s 71 BF 5% 45 3% 012 o Bk 19
Sk K T ) 006 26 2 T LRl S P K H AR B Y
AR B

1wkt Sk

1.1 ##
1.1 B2 H BFER AT SEEK
S,
1.1.2 #X @ K3 KO R R E ARG

W (Fusarium oxysporum ). K8 /K 4 f5 45 %
B (Pyricularia grisea) (K9 T K K I & (Seto-
sphaeria turcica) , K14 5% % By 55 B (Alter-
naria solani) K13 & i JK 25 9% B (Botrytis cine-
rea) K15 7K Fg 8L # 6 B (Rhizoctonia solani) .
K17 % K Z 5 )8 9% W (Fusariu graminearum ) ,
DL bR B R R LA RO B Be Al ) D) 4 0 50 i
e = FE At

L 1.3 AKX kR REFIE(N B ., /3R
2 gl (BN ESE SR 2 A0 . R KL
BE2# B AR ) DR 3 B 5 BT Al B A2 AL

1.2 FHik

12,1 HAkeg o &b SRAEIL Tl A 2 B
KO REHHET 10 cm +#E, IR E L)y
e W R REA BT B N B A R AR A SRR
R e aife A 5

1.2.2 BAHEGHENLE A PDA RHm A7 1
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FEIEE#R FLNXYS 78 PDA -t 15 57 4 E i L%
Fr.25 CARmERIIR 7 d. B> A 1 T K
Boi] 1.0 X 10° 8 7 « mL ' B B M. BUH Bl
0.4 mL, ¥ 204 T PDA A B 159% 3 d )=
MFT AL #w (o7 mm) 78 B v _EAT LR B i 38 1
PDA SFMLA G, 25 CaxRIERSR . Bk 2 d W
WKL Z 15 d G500,

1.2.3 WhkeT%52 WEHKTIWNFL
NXY5 B bk B 22 44§12 U R DNAL 3@ 514
ITSL R TTS4 iy 2R FE N 28 7] G . PCR 97 1 4
50 pL, P 5E 2 AL 1T, I
2 10 BUIRMHEE R I 72 DNA i [R5 &
Ml ik, 26 8F P . NCBI 58 5T 51 43 B - 344
HEARZKEW.

1.2.4 Ak ER ZRFINE WES BN
AT T
1.2.5 RFFHAAFEALARMNE MES WY

MHLAE Y ik
1.2.6 WA EHEEBmEMNE 0. 05% T
- 3 K S B AR FLNXYS 43 A= 96, Bl ag 1. 0 X
107461 F - mL ' BRI . A5 B LA B 1. 0 X
10%.1.0X107,1. 0X10°,1. 0 X 10° g F-+mL*,
BHIES RO RS Wk ws A s,
A, 56 ) R T R v S
1.2.7 WA AR A L & K6y 9 H) 4F A 0l
I 10X 10 F e mL " LR W 4 400 pL
VAT T SADY 85 3% H VA, 95 I B 4T B 1 12 o 2]
PDA ¥ 32 5 MRt , 25 CRmEIEFE 3 d 15,
FTAL A (5 mm) J3 5 76 95 )5t 1 1 %% JFLNXYS 6
PR T B A8, SR FH B0 o IR 355 75 95, )

P BR AT T Ak B 2 R B VR AR L 1T B 22 R
KA R AMG) ,

IMG= O} BERBE 75 2112 - 5 JRL 7R 7R VK 2 42D /
Xof HR B 7% 2 42 <100 %610,
1.2.8 R~ XL TR TR 40 B I 4 e

PR FLNXYS #2001 5% BB AR 75 3, B = £

100 mL B5 FR W 3 A B % (o5 mm), 25 C,
180 remin' 25 F R & 5 9% 5 d. K BE W £
10 000 remin” £/ F &> 15 min,0. 22 pm 4
ILUEAR L UE VAW LA A RREW . T 4 CIORAF
#H. 2 B PR FR kU W R
Hiz,
1.2.9 H¥EH4 K SPSS 13. 0 $d kb1 £
G % A W 2 R TR R AT TR 24 1) 4 o 4 AT
I3 225001 8 1 1A 5 #8 K LCso LT 582K
POLO %4l kb ¥ R 5 647 .
2 RS nhr
2.1 HHA4CEREEEDS

ORI E A, LA R A AL 5 Sk IR R
16.67% ., 2 fb i /4 B MK K 4% 5 FLNXY1-5,
PDA K37 B85 5% FLNXYS B8 bk 97 1 18 22 (1 £,
(SNSRI R s B W = R R N SO %
AR A AT 5 0% B 3R A e WA TR e
AT R (L TA) . FE BURK 3 2 B
WL 7 6 240 A L R B T TR DA B Y O R 3 22
W EEFHELY XL ERTELEEZ"FEIR
B P= AN AE b (B 1B) L 43 Al Ol i B B L
B, Z B0 R ERIE FE ERE . AR K/ 2.
51~3.02 pm([ 10),

20 pm : b 2 B 20 1m
% ==

A: Btk FLNXYS BE®IEA; B: MR TFHE; C S4RT
A: Cultrual characters of strain FLNXYS5; B: Conidiogenous cell; C: Conidia

B 1 s FLNXYS 5 bR & 55 1
Fig.1 Morphological feature of spores and colony morphology for strain FLNXY5

2.2 BEHRHMSTFENFERE
A A 51 4 % L bRk FLNXYS 9 18S

rDNA-ITS X3 #4751, 58] 500 bp ZEA A
Bt (KY419577), it i 75 2 & W58 45 & NCBI-
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Blast J¥ 51t %t B bk FLNXY5 Sy 5k 78 1 £ 5 .
X HUAE EL L JE 1 — 5B 2 B 7 GenBank H i
A, 85 A AR B vk FLNXYS J8 41, 47 [
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PR RGBT (E 2), H Bk FL-
NXY5 5 5k # 9 12 B GZMS-28 [y [7 ¥ 4 ik
F 100% .

KT715480.1 Beauvena bassianaisolate GZMS-28

7
KY419577 isolate FLNXY5

KUBB7111.1 Beauveria bassianavoucher KSUBK 54276

JX110388.1 Beauvera brongmiarti isolate SASRI SCHA2

AJ2082383.1 Verticillium lecani strain IM1 304817

GU183118.1 Lecanicillium lecanii strain NRRL 28576

KUBB0400.1 Metarhzium fiavovinde isolate CSB_F389

JF827148.1 Metarhizium pingshaense strain CQM 132

KJ573518 .1 Metarhizium anisopliae isolate Gond

42 KY413578 Melarhizium pingshaenseisolate FZZ

FJ596155.1 Paecilomyces cicadae strain FAN

020

—_—

99 JQ294071.1 Entomophaga maimaiga strain b

Pl H B Bk b 3R RO < BR A AR DU R R FLNXYS BRI B A 0 B 5 0 A0 B v 0 o A T S M T L W M

B T AR AR T U SRR LR R R R

The strains in the picture {from top to bottom are Beauveria bassiana ,tested strain FLNSY5, Beauveria bassiana » Beauveria brong-

niartii sVerticillium lecanii ,» Lecanicllium lecanii , Metarhizium flavoviride , Metarhizium pingshaense , Meterhizium cmisopliae,

Metarhizium, pingshaense, Paecilomyces cicadae s Entomophaga maimaiga
Bl 2 rDNA-ITS JFIIE M £ 5k E R
Fig. 2 Phylogenetic tree of different strains based on rDNA-ITS

2.3 BHHEKERERSFHRE

AR EE A FT L bR FLNXYS BA A58
ARSI BRTE 40 C N RA K, HoAth 4b B 3y Af A
o H 7 R AR R A R [R] . 28 C .30 C
AR AR R AT B R 22 R i 3 T AR
JEAL PR, H 28 CIH 22 E & T 30 C, 25 C
TAKERBEEMRT 28 CHELEHERT
28 C, PRl e 28 CHf 3% o T H A kb B (%
Do #5RRY L FLNXYS T Bk A K A9 d5c i 0
Floh 25~28 C ., fid =g R 28 C,
2.4 BHRBFHERMFENEK

Hitk FLNXY5 78 30 C F ik Rixm ik
91%.45 25 CT IR #2255, 5 H i b ¥ 77 76 )
BEES, HP.30 CTLHEEH LSBT
M 11%,525 CHI35 CTFIEER, 256 CHEER
11.39 pm, 5 30 CFIWFE 2% 5. 5 H AL AL 247
Tt BE 2R, F)S 48 h. #itk FLNXY5 H#
AR TEIE N &, A TR R R SR 2 A K
14 Yk B2 Y [ R 25~30 C(F 2),
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F1 BE#HFLNXYS EARREBRETEK
EERTRE
Table 1 The conidia production and growth

rate of isolate FLNXY5 at different temperature

TR EE HE R R FEf /(-
Temperature/ CGrowth rate/(cmed™) Conidia production

12 (0.07+£0.003)efD (2.38+0.65) X107 ¢C
14 (0.13%£0.022)cC (1.694£0.78) X108 cC
15 (0.09%£0.008)deCD  (8.44+1.51) X108 cC
20 (0.12+0.005)cdC (2.7740.74) X10° bB
25 (0.20+0.022)bB (3.0742.18) X107 bB
28 (0.33+0.045)aA (1.0440.18) X 10" aA
30 (0.3440.012)aA (3.9840.96) X10° bB
35 (0.06+0.010)IDE (1.24740.24) X108 cC
37 (0.0240.016)gEF (4.10+£0.38) X107 cC
40 0 gF 0 cC

T [ BB /NG F R IRTE 0. 05 K K5 FBER IR TE
0. 01K, F A,
Note: The different lowercase and capital letters in the same

column indicate significant difference at 0. 05 and 0. 01 level.
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®2 B FLNXY5 EREIRE 24 h iy
HEERFEK
Table 2 The lengh of germ tube and conidium
germinations of FLNXY5 isolate at different

temperature for 24 h

. e EZ Raly a:ql FERK
5 il o
Germination Length
Temperature/ Germination
ratio of multi of germ
C rate/ % )
germ tube/ % tube/pm
15 (1£=1)dD (0)cB (1.61£1.15)bB
20 (2045)cC (6+=4)bAB (2.78+£0.91)bB
25 (88+5)aA (12+5)aA (11.39+5.30)aA
30 (914+4)aA  (11£6)abA (9.32£5.95)aA
35 (53E£7)bB  (10£6)abA (2.75+1.23)bB

2.5 BHRITPNEHSHENEEBRGE

INSE k2 W R FLNXYS B2 A B
1 &y 1% i il B2 7 HRCEE AT R B Ah 2R 5k B A
TC2E 5. Bl RN R 3G I W) — R 5% A N 4
YA 5t KT i il 52 107 2 S A8E K, ELAE SUB0 o
FUR G ZH0E B R, T g k= AR
BRI, & 25 CREFRA8 , BRI HERS , U7 iR R
RO At ERFER. 1.0X10°
i e mL R BEARBRES 2 RANE 5 KX 4 BURLIE
BT Y R 5w . 43 B 85. 83 % MI89. 1706 (£
3) AR YL B 6 5 A B B ) ARG

R3 BERBEX/NEE 2 RGBT ANUE

Table 3 The virulence of isolate on 2™ instar larvae of Plutella xylostella

T SR MR K 1E B2 Yt & Corrected accumulative infection rate/ %
Concentration/(ConidiasmL™) 2.d 3d 4d 5d
1.0X10° 7.50+3.54 17.50+10. 61 17.50+10. 61 17.50+10. 61
1.0X 108 38.144+10. 65 43.14412.90 50.3949.42 57.064+13.75
1.0X107 35.00£0. 00 45.00%5. 00 55.00=£0. 00 58.33+2.89
1.0x108 84.07410. 26 87.59+8. 86 87.59+8.86 87.59+38. 86
1.0X10° 85.834+10. 10 89.1745. 20 89.17+5. 20 89.1745.20

A3 S ST Ah B I B | b BB [A] 5 /08 2 gk <
®IE Rt = g 228 ) 019 5 #2 L Pk FLNXYS X
ISR R 4 L) LGy, Ky 6. 23X 10° 7 Femlt (95 %5
BAZFIXE] 1. 63X 10°~1.93X107) M4 )2 Y=
—4.444+0. 65X; LT K 3. 42 d(95% & {5 IX [
2.43~5.88), mFJfE Y=—0.80+1.51X,
2.6 BHMIHEXFREEHLERKNMEER

A F .7 R AL e T R 22 A K a2
I BRAR 1A TR A [ R 0 0 ] XoF 7K R R i T
T 22 3 ) 23R R = 3k 40. 63 %0 . X3 K B Y
B 22 1M R R AR 29, 14 %0, 3 K 5 M 8 0k 1 1
PO S A, 3K 0,57 cm, X 7K RS S0 A% 995 T 1 3
B /N AE 0.13 em, HE 3 B WL BRALH
AR BRORE JL Ao 5t o 240 W A 0 B
2.7 REFYNEYREEERLERKNME

ER
ARIF 5 4 B A BR 76 P 5 B & T O R 1k 6

YA R 0 9 Dt T 2 A B R A L 5 R R
55 S T I T) B AR Wi e R AT G
x4 ERHIRNEREANEER
Table 4 The inhibition activity of isolates to
plant pathogenic fungi

AR AR A R T B
Plant pathogenic Inhibition Length of
fungi rate/ % inhibition zone/cm

KEMERRIERMMEE  38.66+£5.68 0.57+0.12
7K 5 T 40. 63740. 90 0.36+0.21

T ok R B 37.43+4.94 0.47+0.12

e il K G T 29.1443. 41 0.28+0.05

I i S RLE 5 T 35.08+3. 27 0.2640.05
KA SR 97 1 31.5543.13 0.1340. 06

ESP =890 3705) 36.10+2. 16 0.2840.10
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A RTEHH B.cinerea
%t Control

‘d .

KEARBEIGRHIE + M FLNXYS | K GHUBREHLE F.oxysporum
F.oxysporum+Beauveria spp. S H# Control

FRABER W+ EEFLNXYS

S.turcica+Beauveria spp.

FARKBERH S.turcica
%} Control

Pl 3 BRI R LA AR g BT T 22 A A ol 7

Fig. 3
3 #ikGitie
& F B HU R B G R (R B — B
FEI L AR T E SR A A RSN & AR
AH I B4 728 4k o AR ME (AR 57 T 285 2 o X FL k47 I b
(4 53 28 17 4311 0 2 B AR AR G 19 ffe R T 30 5
(R 43 2 ) AR IR B0 T e R A A vk R
At b DX [) 2 A8+ B HE AT A TR 5 4R 6
— R B B FLNXYS 647 T B & 2% W 88 ) 18S
rDNA ITS 751 43 M7 % 52 Wi B Bk ol BR 18 (1 18
B o X AT T A 2 B 1 RO R L B0
FEPUE G &
A 2 R I A R BSR4 Y BR
o fmE s K E R RERE N 25 C, /7 BEE
28 CFM 3 T A Ab B 4G I B B G 1
B &R .24 h BRI R B B & R ik 910, A
30 CH25 CMITREES, 5HMAIER
Wl . 52 A & BB H R A X A
A A TR R FE R R % 9% 3 R TR AL B R A9 AR ) 2 R
PETEAE 3K 22 S 45 R — By ™,
A L A B 1 b 2 T Rk A BT )
M E AR AR . TEUFR S SR 4 R Ao L L
BT BRI AR Bbo2 XF/NR K 2 WA 3 i 4
(B0 77 - 45 5 Rk Bl F T N o A O A Bk
0L AR B X /N SR I 1 B0 7 . AR U6 XN SR gk —
W4 2y T Ao R R R R AT e L Bk A
B FLNXY5 LCs, 4 6. 23X 10° 1 F +mL", LT,
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The inhibition activity of strain to plant pathogenic fungi

3.42 d, MR I E R . 32 4R O A gk
B A AR R aE R 22 R
Az BT AR A 0 TR B 5 B A o R 2P
Wi, H AT AU Bark S0 & BLER L
P A T A LA 0 ) s R R 0 T 0 A
B & BIVE . Vega & HF 58 & B P9 90 1 3 56
rh 3k At P AR TR I U RE 1 T ST Rk 22 A TR TR 22
Ao BRDT BT AR 8 A S ARG IR 8 R, &
BR A AR R 6T K 25 5 TR TR S A AT i i A
Ao ARS8 o % 0RF 85 57 A AR O AR
BRI R B B AR T ORI T RV E AR Y
g L5 TR T 22 A R o 3R 4 OAS [ R A 4 R %
J AT LA A AR A s AR W0 7 AR AE )
3 5L DA 4 A 1 R AR S 3 A D DR AT i ) AR
TR T AR A7 0 v A RO T A R R R AR DG R
A 05 D A U8 e B B/ . 3 ko Bk A R
FLNXYS5 (%49 2= Rt CBU% 1 DL S B e
WE 5T, A 7 e 45 3] 0 HC At TR AR S5 Z2 it o g it T B
WS, I AT kA R R ey RO AR
By 3 L B A E SR S
SE Wk
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Research on Isolation, Identification and Bio-control Potential
Application of an Entomopathogenic Fungal Strain

YANG Fan,LIU Chun-lai, WANG Shuang, LIU Liang,JIANG Xi-feng.LI Xin-min

(Plant Protection Institute of Heilongjiang Academy of Agricultural Sciences/ Scientific Observing and Experi-

mental Station of Crop Pest in Harbin. Ministry of Agriculture, Harbin 150086, China)

Abstract; In order to obtain efficient biocontrol fungy,an entomopathogenic fungal strain isolated from infected
Galletia mellonella larvae was identified as Beauveria bassiana by both morphological and molecular methods.
Biological characteristics of the isolate was studied. Itshowed that the optimum temperature for mycelium
growth was 25 C. The optimum temperature for conidia production was 28 C which was significantly higher
than other treatments. The highest conidia germination rate was 91% after being cultured for 24 h,and there
was no significant difference between 25 C and 30 C. The pathogenicity of Beauveria bassiana strain FL-
NXY5 against the second instar larvae of P. xylostella was investigated in the laboratory. The corrected accu-
mulative infection rate 89. 2% was obtained by 5 days later at a concentration of 1. 0X10° conidia*mL" suspen-
sion. The inhibition rate of strain FLNXY5 on mycelium growth of P. grisea was 40. 63% and the lowest inhi-
bition rate on mycelium growth of B. cinerea was 29. 14 %. The metabolic liquid of strain FLNXY5 had no inhi-
bition against 7 species of plant pathogenic fungi.

Keywords : Beauveria bassiana ; biological characteristics; pathogenicity; antimicrobial effect
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