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E2WHE: A A I mE (201003004 ), #IEA @A
BIFHE ST E (13K064 )

B SRR,

BERA BT RAR : HH HERR r

HERTER : BTCEE R TR i B AT I ( Bacillus
subtilis ), PRI W AR )2 5 45 ) e 4
S PRI

Rigpdk. PDA RigR3k| LB B RdE. B 15
LR (JRTERS, 1986 ).
12 TEREYHS S

SRR R (Jrhik, 1998 ) 20+
AW, FREL10 g H3EMEASEA BEESERAY 90 mL TR
K=, P83% 10 min 520 107 BRI
WU RER B 28, FRRERE 107, 107, 107,
107, 107°, 107 Wi B 40 5 W B 107 A 107
MR 100 w L ANA B IC 1 S35 5E, 40
10°, 107 F B 100 w L IIAR] LB Kigedk, A4
RS 3 REE, RS, BIE T 28 CHFEAHT
We, TR e L Erh e B bR . Rt
WERTEVE S, PRBCRFIB ISR R, 2
FREET ARG 7R3 F b fralifh, (88 T 28 CHFRA
iR 2 ~5d,
1.3 HEREMGE

KO IR (5 Bk 4F, 20005 & ik
FFEHE, 2006 ) HEATHEPURAIITE . B BRI
M PDA #5353 FiGfbE, M EE 7 mm FTHLERTT
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WD BOLrh—AEYE, WLms s, 8T
PDA 3R He o, 78 8548 /s T S5 R 25 b 12 A\ 4tk
JE LR AN, TR SR, AR 3K, LA
R T & WA R B A XTI (CK), T 28
CAR B3GR 0 B AR S g . AR P
PRAERETUVE 02 TR e R A TR

KHH 5 A5 R 2 BV B TV B PRI R T TR
PERGI (D5 ik, 1998; Long & Xia, 2011; #41
A5 2012; KSCIE 4, 2012). KRBT IR
IR 2 MEFS USSR BT 0 A B TR 42 A I AR 8
FRIEH (AR T LB Bi3R 3k, MR #E TSI 1
SREFEHL), 28 €. 200t - min” FRIRIESE (HH—
24 h AiAy, TRERE S d &2 A ), RN iE s
U BT IE S R BER 5 mL 5 20 mLL A9 PDA 1555
FLRA B AIEIF, FELATEHK 5 mL AUV & B
5 PDA H5FR LR AIME X IE (CK ). BUE RBERE A
WU, BTIRAMEERE R, EE 3K, T28
CAR B R AR B R, R B R E58 3k
TP B BRI R

I = (X RRL IE VAR - PR TR B ) / (X
IRZHTATE HAR - RV EAE ) x 100%
14 HEREMNETE
141 BABABIE ARANKE BAESBECE
DL R G T ) (ARFERFISR LSS, 2001 ),
ORI % T ) (AR A A< 307, 1984),
C— PR an TR 4 i ) Ch ERE Bk Pt
FERTANEE 32541, 1978 ) M (BEFE R %2 FM) (h
IRl B R TR B 532540, 1975 ) S5k
TS PUR RS T SR AN A B ARG
142 HFAHFE T FHDNAMEI. S8
CTAB BE3RBUEPIR DNA (4 €548, 2013),

16S rDNA U J¥: 4 W M gkt £
WA R M E M 51 W, 1E o5l ¥ 27F:
5 '-AGAGTTTGATCCTGGCTCAG-3", JZ [ 5| #)
1492R: 5-CGGTTACCTTGTTACGACTT-3 ', 25
pwL PCR 4" % 2 i 1& %: 10 x PCR Bpffer 2% nf
W25 wl, IE514% (10 pmol + L) 4505 pL,
dNTPs ( 10 mmol+L™" ) 2 L, TagDNA fif (5U- wL™)
0.3 wL, DNA K (50 ng - wL') 0.5wL, ddH,0
TNZE 25 wlo PCR P BIAAE: 94 °C 4 min HiAEHE,
94 °C 455, 55 °C 455, 72 °C 1 min, 3£ 30 MEF,

72 °C 10 min B FEH, 4 CLALRN . PPk
AETAY TR (1) BARRA MR, By
318 fii NCBI (% GenBank 2 72 vE4 T R L3R,
J: % ] CLUSTAL (X)), MEAG (5.0) ¥k £
HIPFIE, WERGELEW, NP, mhieEts
LR AR

2 HER54HH

2.1 HEREHS BT

A SERE P A3 B B 269 BB ANANE, il
TP IRERE IR e 2 1 BRI X54 (& 1)
A1 RRANE P3 (1] 2) X o JICRE RS R AT g 1 A 1
YE . X54 Fl P3 R B A6 RS 5% )5, % i % 25
A BSR40 72.0% F170.1%

X54 CK
B1 X54 WENEBEREER

P3
E2 P3XEHENESENERER

22 WE%E XS4 HEE

221 LA X54 932 AW A L X54
WKEE, Bk, £ SRR LR Z2kY)
JEt, FERAERLRIRE KRG, RNELZET
B, ARG E R, BAMEET, TR
2ok, T Z ARG S RARR . R X54 78
HEY 5 AR L DA KRAEOLILZR 1. BRAESRICH:
FIE PAERKE O — M2 Ah, MR R AR KA
I R o MRS IR I AN TR, i 22 R BN B
ULAh, BRTEMIA MR R B R i S A v 3R
Ab, FEHAY 4 iR gREE B s R AR
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HRIBL

R1 HMEE X54 HEAFIEFRE LRIEFREHE

e SR SN A AT
K B B K

WR1E RERK SdE RiF &

PDA WK HH KA4r e

ek e+ 3 et BiF &
HIRTRERERETE i RIF f, KA
222 R X549 A2 A AR R X54

REFIIHIAIHE . BEWE . FLRE. Z2PmR, ReA
AZPRE. WS, IRER . AHEREREAE AR, A
REFIHILLZME . N RS (£2).

R2 MEE XS54 AR

e EH 4k WM5E 1 EH 4k
A - WRUEFIH : 22200 +
TR ER IR - HamE o+
S - A -
TERK St + RIERH: IRE +
FERAL A - fERAr  +
34 (MR - LYK S -
ST H R (VP - HIAIBE R +
B - R TR +

Ve o+ JoRMIME, - FoRBAME; &R,
223 K& X549 16S 1DNA HF X 2 L
X54 PCR ¥ 4 7= W) 2 B e 5E e v ks, g3 1

45 1500 bp ZiA WY B, IR B4 TAEY TR (I
) B A PRA R . 207, FERE X54 197
FIHKJE A 1 450 bp, 5 BLAST [R5 L4307 L 3R
P 751 Y5 Streptomyces manipurensis( JN560156 ).
S. virginiae (FJ481057 ). S.verne ( EU273531.1)
SRR T B 1 2 R B s i R EE, SR
CLUSTAL( X ) MEGA( 5.0 A #EAT 2 P51 LA,
WRRG LW (K 3), 5CHENHEEE
5 ( Streptomyces virginiae ) FEFEIR I R IIT
ZEA AR XS54 MIEASFRE . B EIRRE, FH %
E RN WEERE 1 ( Streptomyces virginiae ),
S5 KM078926,

23 HEPIHLETE

231 i P39 AR YU P3 ETEAE
1, B, 22 [ e BHME (I 4), BAFPR ml&l
JAHEMEE

232 i P3 A AI AR 4N P3 ALK AER
RIS, K ARBENS, MR-VP ( FILLT — £ FEH ot
FHEE ) FOAS IR BRI S b 52 PEME, RERIA D- &%
Wi, D- AWE. D- HEEME. L- FTRLfAA ™~ i,
It 55 CHA R (£ 3),

Streptomyces goshikiensis ( NR044147 )

37 Streptomyces sporoverrucosus ( NR043837 )

6 Streptomyces gangtokensis ( AB184058.2 )
Streptomyces roseochromogenus ( AB184752 )
Streptomyces colombiensis ( NR043494 )
Streptomyces spororaveus ( NR042306.1 )

49 Streptomyces nojiriensis (NR112414 )
1 Streptomyces xanthophaeus ( NR112294 )

~ Streptomyces subrutilus (NR112385 )

100
TO!

7 ol Streptomyces cinnamonensis (NR041194 )

~

Streptomyces lavendulae ( AB184469.2 )

Streptomyces flaveus ( HQ850408 )
X54

o
38
Streptomyces virginiae ( F1481057 )

04 | Streptomyces manipurensis (IN560156 )
96 Streptomyces verne ( EU273531.1 )

Kitasatospora cystarginea (NR112083 )
Streptacidiphilus griseus ( AY530185 )

Arcanobacterium canis ( KC841865 )

B 3 #ZkE X54 16S rDNA %% BSHt
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1500 bp Ze A7 H 5570, IRBAETAEY TR (1
) ey R w2y, 4R P3 B E
G JE M 1456 bp, 4 BLAST [a] 8 1k L %43 B %
B, Fr i ¥ %) Y5 Bacillus subtilis ( J)973708 ).

B.licheniformis ( JN983128 )  #ll B.tequilensis
(KC172005 ) 45 2F AT 1 J #9224 P8 HoAT B iy
(4 [ Y4, SR A CLUSTAL (X), MEGA (5.0) %
PFiT 2 EIP P A, MERGEREW (E6),

50 B A ZE /AT (Bacillus licheniformis )

W RIE G R IRIE ., 458k P3 BB SSHIE, 2E

B4 EHRPIEZEREE (100x )

£3 YA P3HEIRAISY FRAEARARAE, B LA AR ZEHIAT B ( Bacillus
S P3 E;Z W H P2 E;tr;‘ licheniformis ), &5+ KJ872538.
BURZRide) + o+ WEETR S o+ + 3 g
AL PN HERE®M  + o+
S - - B 55T+ - HRG, X TG B 1A TR LIk 25 5 B I6
i R i H, ARSI E R2GE | E25RI)
LA - - REAEK + - e R o ™
2T (MR.) + " TR _ _ Z:MEEE’ 1%%%}1']9’]'95(H)&%@5E@§, ﬁﬁ’f’t%‘
ZEEHILHEL (VP) + 4 At + - RN ERIRES . ANE LG EHBORC, X

ACESRANR T . IT R A WEMA R BT IR 2y
233 4 P34 165 DNA 5 F %5 & 4 P35l HAT, EPURCEYRM TR E LB AR
PCR 4" 3 7= W) Ze SR NS BE RS LRGN, W3 1 4 ZZEBT TR —Fhe IFE R PRAG A B RS AL

Bacillus tequilensis ( KC172005 )
100|Bacillus licheniformis ( IN983128 )
Bacillus subtilis (JQ973708 )
P3
78 Bacillus aerius ( NR042338 )

Bacillus acidicola ( KF030790 )
16 49—IjBacillus casamancensis ( AF519462 )
—————————— Bacillus acidiceler ( KF010787 )
51 Bacillus samanii ( AB738788 )
85 4100|_— Bacillus weihenstephanensis ( NR074926 )
33 Bacillus abyssalis (JX232168 )
Bacillus meqaterium ( JX122823)

52 0 100 Bacillus bataviensis (NR036766 )

\—Bacillus djibelorensis ( FJ973529 )
82 EBacillus ginseng (NR044193 )
9 100Y— Bhargavaea cecembensis ( NR042537 )
Anoxybacillus eryuanensis ( GQ153549 )
Bacillus alkalogaya ( DQ028929 )

£ Bacillus bogoriensis ( NR042894 )
Allobacillus halotolerans ( F1347755 )

—%‘—Aquisalibacillux elongatus (NR042679 )

Bacillus aidingensis (NR043884 )

96 Bacillus clarkia (NR026141 )

6 A7 P3 16S rDNA Rtk B

100
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RIS R EZAERZ — o AR ARG IR
DRUR TR IS YRRV, O et 2 PREAME, X8Iy
W EARORINEER], JFSE w0
hE e WAEE I ( Streptomyces virginiae ) FIHIA 25
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R AR BUE RIS SRR R A, £
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Screening and Identification of Bio-control Agents Against Phytophthora melonis
SUN Li', YI Tu-yong" > ¥, SU Zhi-ping', WANG Ya—fei', WEI Run—jie', DONG Jun'

('College of Plant Protection, Hunan Agricultural University, Changsha 410128, Hunan, China; “Hunan Provincial Key
Laboratory for Biology and Control of Plant Diseases and Plant Pests, Changsha 410128, Hunan, China; *Key Laboratory
of Control and Utilization of Plant Disease, College of Hunan Province, Changsha 410128, Hunan, China; ‘Yantai En-
try—exit Inspection and Quarantine Bureau, Yantai 264000, Shandong, China )

Abstract: In order to screen effective antagonistic agents to Phytophthora melonis, 269 strains were isolated
from collected soil in Hunan and Beijing with gradient dilution method. 2 strains showed obvious antagonistic effects
to Phytophthora melonis by using agar plate dual culture, and strain X54 and strain P3 were finally screened
out. The diluted 5 times filtration showed their inhibition rates were over 70%. Through observation of culture
morphological characteristics, physiological and biochemical experiment, and molecular identification of 16S
rDNA, we found that actinomycete X54 was Streptomyces virginiae and bacterial P3 was Bacillus licheniformis.

Key words: Phytophthora melonis; Biological control; Streptomyces virginiae; Bacillus licheniformis



