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Identification and fermentation of antagonistic bacterium
against Ralstonia solanacearum
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Abstract: The objective of this study was to screen and identify antagonistic bacteria against Ralstonia
solanacearum from tomato rhizosphere soil. Four strains (YB1, YB6, YB22, YB70) showed strong an-
tagonistic activity, with diameters of inhibition zone above 9 mm. The strain YB6, identified as Ar-
throbacter sp. according to its morphological, physiological and biochemical characteristics, presented
the best and most stable effect against R. solanacearum. The fermentation conditions of the strain YB6
were 30 °C, pH 9.0, inoculum 3%, shaking at 100 r/min, sucrose as carbon source, and yeast condensate
as nitrogen source. Under the optimized fermentation conditions, diameters of inhibition zone produced
by the strain YB6 against R. solanacearum strains SST-Y and G2M1.70 increased by 76.72% and
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81.14%, respectively.

Keywords: Ralstonia solanacearum, Antagonistic bacteria, Physiological and biochemical characteristics,

Fermentation condition, Antibacterial activity
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Table 1 Inhibition effects of antagonistic bacterium against
Ralstonia solanacearum [diameter of inhibition zone (mm)]

k%5 Number SST-Y G2M1.70
YB6 18.13 18.56
YB1 9.98 9.75
YB22 10.09 10.18
YB70 9.27 11.72
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Fig. 1

=2 Ek YB6 BUE IR L 4FE

Table 2 Physiological and biochemical characteristics of

strain YB6

51 H N 5 H 2R

Item Result | Item Result
LY P /&3 .
Gram stain ' Nitrate reduction test
WER G L AR .
Flagella stain ! Glucose fermentation
EE 2 .
Spore stain i Gelatin hydrolysis
Aerobic test E Starch hydrolysis
2 i it Y S P8

+ -

Catalase test ' Cellulose decomposition

e BHE; - B

Note: +: Positive; —: Negative.
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Fig. 2 The effect of fermentation time on antibacterial
activity of YB6
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Bacterial colonies and morphological characteristics and flagella staining of strain YB6
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Fig. 3 The effect of temperature on the antibacterial ac-
tivity of YB6
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Fig. 4 The effect of pH value on the antibacterial activity
of YB6
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Fig. 5 The effect of inoculum amount on antibacterial
activity of YB6
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Fig. 6 The effect of rotation speed on the antibacterial
activity of YB6
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Fig. 7 The effect of carbon source on the antibacterial
activity of YB6
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Fig. 8 The effect of nitrogen source on the antibacterial
activity of YB6

3 it

A MU RY, AR EE B EY e 5
SZ LR REW, Ay e EEHE
AR 3356 SR P A 3 AR 2R 1 EA T RS 0B R 4 07 32
A MRPRIE S O BE 4 R0 A 75 PR 458 1Y TR AR,
HAYNE YBG6 B G M ek HsOR R e, A&
PSS, HAME B Al A% 32 mm—33 mm, BT
BRSO B47 (MEE 30 mm), itk
TR A AU G5 26 19 X 10 (T P8 10.43 mm) bk
Ml Lemessa F Z:BI i vk APF1 (#1178 10.70 mm),
DL R A ¥4 4 Ve i HY 96-2 (118 18.13 mm), 2
B TR R AR VA i A A A R AR (G R
22.80 mm). X LA B A S A AR AL 55 E W A
NVFFEE . AR T, FEE L5

d S g R T AR R, A AR TR R AT LA
FEAE I BEIR G, HE 20 P9 R IR K fige S R T R
R, AR A Bl B R R A A I R 8 8 A gt —
AT
WA ol A KRN 20 °C-30 °CM Ak
06 N A A & T R R R TR R B BRI A 2 e
30 °C ROREAF, X U0 AR 9 fedd A KR L2
Hyp= A R SOl iR, —FH A, A
M B B R FRIRE N 30 °C, W% A F TR
HESPUROR; AR ZCFER B47 oA KR
JEA 35 °C, M ARIR K B, BEFE 15 570 ] AS W7 4t
K, WIS MEA ZE T RS, KB IR
PRI AT RS2 R R B R A 1 5 B 3R B 5 2 K
FE, TRV 7 2R B R AR ™ W e 45 B ) o 2 0
PR T R EIE R, A AT RE A A TR AE R S
BBt pH AYBCE RZ R TSP RIS TR, pH HH
YR A AR KRB R R, —MIA A A E 4T
W) AEAN A Y pHAE 7 A2, H L pH G A
AP0 AR s pH (N 9, X5 F &R
TEHLAN B B8 A 22 57, B 2% 45 OV 35k 119 T ke e
1& pH 7F 5-6 Z[H), X201k 5Bt R AR F s A 7]
MR . BRI IR M I, RSP i
i& pH IR PE AT REFSHUBCR B4 o AR50 07 18 1Y) 7
PRTE P AR B 1 25 28 T 5509 s PR e, 7
A Je 1 g H 5 A B B0 C 54 AT BEASCR B AT
TRLIK S P2V T 5 2 W it P 340 S T LA o 2 % 0 75 A
W, 5 JE W R A MUIEAE S R A
JE— M5 1) .
AP R AT 3%, MRS PR SR R, B,
A BB AR HY T ol i g 22 1T 45 BT R A K R o bR
BHREFSTR, A THEYENRED, fF
L R BT, TR I B A B S o R R 4 i
100 r/min B X 2 Ffoiig B o A S0 RSO e f, Z IS B
B S AR TR R, Y O Wk BE T RE X R
A EREEAEAL, T AR KRR
P . NGRS KB AR XS YB6 H5Hi i i ™
AR, JHEAMLARCR L, X 58S
OB 5 MIAT, A HLEIRE A R T 5 B e e
A, XU AR RSB R R — R R, XA

© PERFERHBEDA AT S4ESE http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



220 s ER

2011, Vol.38, No.2

TR AR AR, X5 K ZEN BT,
AREIER) 7 ARERD, R . R
BRI, YB6 Xt G2M1.70 £ SST-Y A4 #1115 115 4 A5 1k
AR 52 M B B AR — B, I AE I Y R ] L WA
pH. fLAE R MA AR, YB6 X G2M1.70 Fil SST-Y 1
BTG AR A AR R BOH ], (E R R[]
XA, YB6 XF G2M1.70 1 SST-Y AUFSHTH A ]
ReZ ISP, (HA R —F, si& 2 GaML1.70 Fi
SST-Y 4 i 2 4 1 1 43 AN ) % 5 B 40 Ik 1 41 A
FEEERT] . ZARBHAGX — i, W25 YB6
% G2M1.70 #1 SST-Y HYFEHI/E FHHLIE,

Wt B FZ IR I X YB6 KRS SE K W,
30 °C T, VAREMEMoRIR, BELHRE AR, PG
pH 9.0 LRGSR, 3%EAM &, 100 r/min fHR
WS 3 d, MEWEMES NB B R L] Wiy
o AR TE LI E A MR, BeA T R
A, IR AR RS Bk, JF B Tl Ak A
it e AR Al A a6 ) o AR VR B A TR R A 1 B
IR R

2 % XM

[1] Salanoubat M, Genin S, Artiguenave F, et al. Genome se-
quence of the plant pathogen Ralstonia solanacearum[J].
Narure, 2002, 415(6871): 497-502.

[2] Hayward AC. Biology and epidemiology of bacterial wilt
caused by Pseudomonas solanacearum[J]. Annual Review
Pytopathology, 1991, 29: 65-87.

[3] Lemessa F, Zeller W. Screening rhizobacteria for biologi-
cal control of Ralstonia solanacearum in Ethiopia[J].
Biological Control, 2007, 42(3): 336—344.

[4] BLEHh, RLE. —WRFINH AR A B B4 E S5
W5 . R AE f W IR (D). A R i, 2010, 50(3):
342-349.

[5] Stura AV, Matheson BG. Population of endophytic bacte-
ria which influence host-resistance to Erwinia-induced
bacterial soft rot in potato tubers[J]. Plant and Soil, 1996,
184(2): 265-271.

[6] BE%E, Mg, ZERE, & NAEME B47 BkAE
E B HOOE T o0 75 A Y B A0 R (D). b R AR B B IR,
2005, 21(3): 178—182.

(7] ¥, £, BN, & ZHZEFRFE YHI6-2 X %
WE R BTIRE ] R EEYBR, 2006, 22(3):

http://journals.im.ac.cn/wswxtbcn

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

216-220.
B, WA, BT, % E/NEMFFE ENl6 i
S A X ARV T AR I BTE D], AR B AR R R
B SRBL2E AR, 2009, 38(5): 460—464.

SRLLE, WETE, ZENEAE, S AM B O A 0 10 A
XTER S BT A [J]. AR S, 2004, 31(1): 1-5.
WoCHE, fesit, BERE, % PURLR St-145 X
BRI BIARCR 0], PGRELR, 2008, 21(3): 13-15.
e R, ESR, SR BEA AR A A0
S EE]. PEESE, 2003(2): 19-21.

2Rt T, TRMERT, TERAE, SF. CWATIE Z BRI K e
5 GST ARG RIERAAT]. EYHEABIR, 2008,
19(6): 852-854.

FF6. PEEM A M) Jba: fb2 Tl b i,
2007: 648-703.

RER, SKHE. FIWMERELEEF MM Jbit:
B2 RAL, 2001: 267-272.

Buchanan RE, Gibbons NE. 1A/ % & FH[M]. 2
8 N FEIRR A B A M B IR B AR ZAS 2 v 2 -0 e
M. Jbat: B H AL, 1984: 855-865.

R, RO, FIRA, % MAEWEREEM]. b
ae Jeat RO R Az AL, 1993: 72-73.

SRR, oo, BRI, R 5] G E P AR B Y
(1] AR AR, 2000, 11(6): 951-953.

AN, ZhmiL. FONE ARSI ED]. MY
225k, 2007, 27(1): 5-8.

KA, MREE, XIMTR, . FMEHRELSEAMN
O e P 7 J LB AR D). B &S5 BE 2Rk, 2006, 6(4):
27-30.

w2, BHEH, WA, & —HIEEFEFE B9
14 07 1 Ko & TR 4 4 A AR BIF 5T (3], ¥ v 4z, 2009,
28(5): 74-78.

TEBE, BRMSE, BEmH, % HAPRAERTANEN S
Y8 MR IR AW SE (0], h R AR A S, 2008,
16(2): 441-445.

WA, RT3, XU, 55 AS [ HEAE ST 2 5 75 Wi
T4 55 9 2505 T - SR A W ¥ T R 2 R R 5 R D).
BTN K F244R, 2009, 30(2): 10-14.

B, TP, SRBEIE, S HRA YR A A
B MRS FE[]. MRS 54 H AR IR,
2009, 46(4): 1161-1165.

© FERZFRMEMARTATIKSHIEST http://journals. im. ac. en



