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H E: NAZRFEHS BRI NMA N BH T, BLBARELRRE, Fidd 2 Hh T4 £
LR RIFH ARG @A, %5 oA H JF24 42 JF3, Bt e Mt faBEFUR., A2 AL
M ZVAF16S IRNA F 7 oo 47, #1742, TF24 H 5 RAR I E (Pseudomonas fluorescens), JE3 #y &
7= B H (Alcaligenes faecalis). JF24 = JF3 49 16S rRNA /7| 49 GenBank & 35 45| 4 F1999730 #=
FJ999731.
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Isolation and Identification of Antagonist Bacteria from
Ginger Rhizosphere Against Pythium myriotylum Drechsler
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(1. Department of Microbiology, College of Life Science, Shandong Agricultural University, Tai’an, Shandong 271018, China)
(2. Shandong Key Laboratory for Agriculture Microbiology, Tai’an, Shandong 271018, China)

Abstract: Eighty six bacterium isolates were obtained from rhizosphere of ginger. Through antagonistic
tests, two antagonistic strains against Pythium myriotylum Drechsler were isolated, which were desig-
nated as JF24 and JF3, respectively. Based on the morphological, physiological and biochemical char-
acteristics and phylogenetic analysis of 16S rRNA, JF24 and JF3 were identified as Pseudomonas fluo-
rescens and Alcaligenes faecalis, respectively. The sequences of 16S rRNA of them have been submit-
ted to GenBank and the accession numbers are FJ999730 and FJ999731, respectively.
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H—FEE, XPRAEZRRER R LTRSS, 16
PR 22 e Rt 2 b B T (Pythium sp. )Y
G R —F L YRR e E ) R T 2001 4
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BAEINEE, A R JEEIER T, 2006 FEAE3 e T
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224 245 Ko PR FH b S5 15 i R B VA 2E 22 25T
(KA, ABLZ S VR RT3 BEHO A Y R, ]
A 2 ORREMARAS E B i i . ARG Y
Ti B AME AT DLy /DAl 2 25707 ok i PR B 75 g, i HL
A Dl R s 22 A 0 228 SR IS L BT B — B A
ST Z A T I B AT PR R e
A, CRES AR PR & 1Ak P 00 50 T T/ )
F o A 9T 8 i GE 2% 4 K B (Trichoderma
viride) . Wy IR AK%BE (Trichoderma hamatum)55 2 Fh K
B b 0T A 2% 25 e TR L A A SR I 1 AR
Panayanthatta 5 M 38 b 4329 2| B A 2R B VR TR T
PR, I DI 0 A R R 2E L BEAIR
T . IR AR, R B B IR SR 2E
FE T A

ARSCUHE ISP 70 25 B AR 2R PR 13, A A
THAERPRAETE . HeAh, FEBUR I H I8 AT LA
RO AL AP R . NIRRT R AR AR IX A 22
HRBR AR A, e 2] 2 R0 A 22 2R S B AT B4
A BT I A, b JF24 H e O IR
L& (Pseudomonas fluorescens), JF3 # % 5& W 3% 7= il
& (Alcaligenes faecalis) .

1 MBEFHA

1.1 #R

Az FEARPR A A SRAE A LR SR TET .

3 LT 2K e e I —— R R &
(Pythium myriotylum Drechsler), W18 ¥IET R
FHBEd it o

Bigpdk: AREEAKRERE, BR—SHR
B, DRSS R AN

WG AR ORI T AR ) TR (RGE)
AR, DNA /DR 6477 £(3S Spin Aga-
rose Gel DNA Purification Kit)l)F I B e A4
PR A R AT
1.2 HHE R

SR FH AR IRF V5 TR E RS DU T K Eh 4% S REME B
IR VA, T A 3% A 4 1) T 445 T 0 1 D)
JE SRR/ N PR, B TR e, T 28°C B
Fr 1-2 d, R HEKEERIXEE 2 om B, FHEFH
P I 50 TR A5 30 T ) — DU 5 A K )
FASCHY T TR e 4R, T 28°C Hi3% 24-48 h, 4
A TN TR AT B A 0 RN AN W RS BEASCR
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1.3 E#HEE

AR . A CRHIER & 16S tDNA
JEAN R 1 71 0 27 Sk [6]

1.4 DNA #2EUF1 PCR [z

FHABRE VR AR S 52 SRS BUA, B595 12-16 h,
A PR TR LR, DNA, BR T iE S R Sk [ 7]

PCR W IR ZRHN: Tag DNA R AH 0.5 uL,
10 x Buffer (Mg2+) 2.5 puL, dNTPs (10 mmol/L
each) 0.5 uL, 514 1 pL, BT 1 pL, ddH,0 #ME =
25 uL. KW &% 95°C 5 min; 94°C 1 min, 56°C
1 min, 72°C 1.5 min, 30 §¥F; 72°C 10 min,

FH 3S HE O N BHE A DNA /N b 4 4k 57
£(3S Spin Agarose Gel DNA Purification Kit)4ifk
PCR /=4,

1.5 16S rRNA F5IiME K& 54

16S tRNA HI 7 TAF i e 5t 4 30 B A= ) BB
A BR A S8, ¥ A AR L 3 Al ik NCBI Y
BLAST #& J¥ (http://www.ncbi.nlm.nih.gov/BLAST/)
Fbxt, FIFH MEGA 4.0 8T RERE 40, K
Ffl Neighbor-joining %32 Fl Jukes-Cantor 1% 4 H
SRBEW. BREKEOZEN 1000, H AR LSRR

T 50 KA R FElE L
2 HRE5HH

2.1 HEMERTGE

T A R AR R AR AR B A R I Y 86
AR 5> B . Gead R M 0, ARAT 2 BRIEIAL
RELF HAE WA, M5 551 JF24 1 JF3,

1 EREMEZZRFEMER
Fig. 1 Antagonistic result of isolates JF24 and JF3 against
Pythium myriotylum Drechsler

MIE 1 H A LLE H, TF24 B JF3 #4525
s PR LA B I RS PR o
22 FEFEHHE

e 2 s, JF24 AR /N (0.70-0.80) pm %
(2.0-2.5) pm, G, FFFAR, A7 2FHM . 7F LB A
SR 24 h G, WEALAG, RNEW, R E
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JC, BGHN . JF3 BE AR/ N A (1.0-1.2) pm x
(2.5-2.6) um, G, BRFPIR, A28 Hl. 78 LB FA b
Bigr24n)an, WKMEE, NEW], REBHRHE, #
GORHI

B2 FHREREMNEERRQ24h, x1000)
Fig. 2 Micrograph of two Antagonistic isolates JF24 and
JF3 (24 h, x 1000)

2.3 B LYFIE
JE24 F1 JF3 B9 B A p A AR W 1, gk

VRS EAT BT R 280 B s bn B R
AARRIRRAAE, HAA BB JF24 1Y L0 | ROpE
AR A AE 4°C BYLE KA DL SR AR PR A
A, 3 ] BE S TR PR (8]0 S A7 A 22 5, Al BB i
PRAEAF RS [R5 LAY

R AEZEFFEBNENERE MHE

Table 1 Characteristic of physiology and biochemistry

FEAIE Pseudomonas Alcaligenes
. JF24 ;
Characteristics fluorescens faecalis
AL Oxidase 4 + o+ +
ol JifF Peroxidase + " T +
w0k 50 4 0 -
Indole reaction
PIEARE . N o
Methy-red reaction
VPR - - - ND
V-P reaction
R I 5 N N ) )
Nitrate reduction
Gl N .
Glutin hydrolysis
WK . ) o
Starch hydrolysis
72W2  Acid production . . B _
#i% % Glucose
HLH# Fructose - + _ _
A Xylose = ND — _
B w
Arabinose
AR 4°C - + - ND
Growth at 15°C +* ND +* ND
30°C 4 ND A ND
40°C = - ND

e BHE - B ND: R

Note: +: Positive; —: Negative; ND: Undetermination.

2.4 16S rDNA F5I5 4

PCR ¥ ¥4/ W28 1%BXBE Wi GE R H Uk, I Al
BANTE 3 7R o

2 P 4 B, JF24 F1JF3 & DNA &7 34 (1
16S rDNA J¥ 514 £ 435124 1395 bp Fil 1417 bp, #15
FMFF4EAE GenBank RAFITEMHS: FI999730 Al
FJ999731,

WK 4 PR, Wk JF3 60 T R K EF W =66
& & (Alcaligenes sp.) 73, 5 Alcaligenes fae-
calis (GQ284565)f Fili MRS L FR; M JF24
D37 F {15 5 Bl 1 i (Pseudomonas sp.)4r 2, 5
Pseudomonas fluorescens (EU373377)A it i) 35 4%
KE.

WA 16S rRNA [P RGEKE 00T,
SIS BFRARE KRB B g R, TT L
W25 A E s BT Al B JF24 R 28Ok R BRI B
(Pseudomonas fluorescens), FEPUANE JF3 A&7 i
W (Alcaligenes faecalis).

bp M 1 2

2000

1000
750

500

3 1%IRAEMERAL KA R
Fig. 3 Electrophoresis result with 1% agarose gel
Note: M: DL2000 marker; 1: JF24; 2: JF3.

3

e — PP B B, BEA LR BB
PR, ALEZERRNEE B E, HH TSR

A AR D, R AT Z AR A i X AT
Bjjié?o

HE MR AT DA ik R A e 2R B ) — A A
Eriktt. MAHYUREPIAR YN E S gOR )
Z T, DN SR B 4R R T 15 B 54 A By 1 X 2R Ay
HHRARRE L Hik, FIHSHTREBG = Z 25
T ELA T A4 LT S
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Alcaligenes faecalis (EU727186)

84 1 Alcaligenes faecalis (EU440982)

96 | Alcaligenes faecalis (AF155147)
Alcaligenes faecalis (FJ436432)

99 Alcaligenes faecalis (DQ857898)

99

0.02

E 4

501 JF3
Alcaligenes faecalis (GQ284565)
2 Alcaligenes faecalis (GU143784)
78 & Alcaligenes faecalis (FJ407184)

99[ Pseudomonas fluorescens (EU373377)

JF24

_|——Pseudomonas chlororaphis (HM241942)
97

Pseudomonas reactans (AY277894)

Pseudomonas mendocina (GU204966)
@manm putida (HM446003)
69 Pseudomonas stutzeri (HM245963)
97 Pseudomonas otitidis (GU204969)

S EERK 16S rRNA B EZ A B

Fig. 4 Phylogenetic tree based on 16S rRNA sequence from isolates

1B — 26 A 7 TR B 7 E AT 2R a4 R ] 3
W, IS PORCR ARG E, X RS PR EEY
WREREFRE S . SEAHEHERRA K. Hrb, GEf
TERRHR . I3 R H B AR 2 B e TR e HLRE A A A8UHE
A s 1 SR SO [, R R REE 4 1F T A B
0 b 7 A BB R AN [R], B4R R S R
TE H RS M 2R 3K 5 A b5 240 1 T Ak 1 ELAR IR 58 2%
PR AR MU E A S R R, A
A ZARBRTG AR 2 T BA B I 2 AT
RGO, G REAMITE JF24 FI2E ™A JF3.
PGB ML R (Psendomonas fluorescens)t:— Fh L 2
AR PR A 0 TR, MAAE P AR RT3 2 3 1 9 6 M
LN R SNt = R o (9 R (E R E B 15
AR B RS BT TR 716 A 22 25 8 14 AH DS 4
/b, TR I T R 1) 9 358 AR A AN A AT Sy ik — 2B AR
e N TR LRI E ARy Ere e M g v = SR S
TR AU A W AR 25 T R

2 % X M
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