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i OB KNGARRESBT 640 M@ F o &4, vAm B RAAZIRE (Sclerotinia sclerotiorum)H ¥e
ARE, BIEFRATEERAFT ISANEALIUERGEE, L F XRKS LA KZEGE S, B
MR, AABITAEG LRGN, Z2RBEUR. AFAMFIER 16S RNA F 3|54, ¥
XRKS % % A # AT & (Lysobacter capsici), XRKS 47 16S tRNA & 7| £ GenBank F ¢9:2 # 5 A
FJ959348.
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Isolation and Identification of Antagonistic
Bacteria Inhibiting Against Sclerotinia sclerotiorum
from Sunflower Rhizosphere

HOU Qi-Hui DU Bing-Hai JIN Feng-Li WANG Xue ZHANG Hao-Wen
DING Yan-Qin  YAO Liang-Tong"

(Department of Microbiology, College of Life Science, Key Laboratory for Agriculture Microbiology, Shandong
Agricultural University, Tai’an, Shandong 271018, China)

Abstract: We isolated 640 isolates from sunflower rhizosphere. Eighteen antagonistic bacteria screen-
ing have against Sclerotinia sclerotiorum. Isolate XRKS5 has obviously and steady antibiosis against the
pathogenic fungus, and it implys that XRKS5 has good application potentiality. Based on the results of
morphological characteristics, physiological and biochemical properties and phylogenetic analysis of
16S rRNA, XRKS5 was identified as Lysobacter capsici. The sequence of 16S rRNA obtained in this
study has been submitted to GenBank and the accession number is FJ959348.
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BigrdE: DRI IRIE(PSA), AT ENA
WRIEGFRIE(NA), mR—ShEFR A, LB B dt,

WA AR R 38 RSO B
DNA /]y R 4fi 4k 12 71 £ (3S Spin Agarose Gel
DNA Purification Kit)lJ T [V H1 g HUE A W RH A
FRAT

AR S NN S T IR R S i R AR
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e SR T D) AR G TR e P TS NN R
BGHK 2R 1 em BIETTIEAR, & TPARp R, T

28°C }iFt 2-3 d, fl HE KB HAN 2 cm A,
FHAZRD IR PR 259, ARSI R W i — Ve 5
HA R Ty A B 1 7 [ R R4, B85 3% L
6-8 MK, T 28°C HiFs 24-48 h, M4 A LI
BN BT B RN R W LS SRR .
1.3 XRK5 HILE

TV 25 R 0 AR 3R AR AR RRAE A 0 22 T 1 2 W) SC
Bk [9],
1.4 PCR # 1% 16S rRNA 57

DL 5. DNA AAEHR, 27F (5'-GAGAGTTT
GATCCTGGCTCAG-3")Fll 1495R (5'-CTACGGCTA
CCTTGTTACGA-3)/EGI#¥ # XRKS ) 16S rRNA
31, PCR W 45K 95°C 5 min; 94°C 1 min,
56°C 1 min, 72°C 1.5 min, 30 ME#; 72°C 10 min,
O3S FEE OB DNA /NP alifb i) &
(3S Spin Agarose Gel DNA Purification Kit)4lift, PCR
/B
1.5 168 rRNA F5IiE R 54
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Fig. 1 Antagonistic result of isolate XRKS against Scle-
rotinia sclerotiorum
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2.2 XRK5 IS F4FE

XRKS5 ) AR K /N K (0.8-0.9) pm x (3.5—
5.0) pm, HEKAERKKEERIA 50 pm DL (CA0E 2
R, YA, FErEIRA, KPR, 75 LB °F
e BAK 24 b J5, WIERTRNE, KiPEE, AN
B, R, R,
2.3 XRKS5 HIA B4 (L4

HRAE O 4 18 1 JLZS AT B 0 A A AR IR 3 A T

SO ZE B R, XRKS 5 ERER L. capsici
YC5194 1 L. capsici KCTC22007 f4 A5 BEA= AL ERE AR
A, betn: ANREAIL i # A0, Be A AR G,
WAREE o IR R o~ FLVE LA, v LOKfg-C
M, ASREOK MRS IR L, ASfie LLZZ ZE 0 0 I,
PR IR Eh L0 R M, A7 B-R LB AR
XRKS B4 FRAEALRRE AR 1 R o

‘ 1R AT
Table 1 Physiological and biochemical property
FRAE XRKS5 L. capsicTi L. capsici L. antibioticuTs L. antibioticus
O - YC5194 KCTC22007 KCTC12129 DSM 2044
Bif Colony color it € Whith € ND ND it &
Cream color Cream color Cream color
HAK/N Cell size (um) (0.8-0.9) x (3.5-5.0)  (0.3-0.5) x (2.0-20) ND 0.4 x 6.5 ND
FZ Al Catalase +* 4 ND 4 ND
FfLHE Oxidase + + + + +
o~ ZLHE B8 o-Galactosidase +* 4 ND - ND
RN 4 B i ) i N N
Oxidation and ferment of glucose
JBetE i Trypsin + 4 ND = ND
o-HMEHHE a-Glucosidase + + ND - ND
JLT JB7Kf# Chitin hydrolysis + + ND + ND
LI K% Aesculin hydrolysis + + ND = ND
T, PRR EL /K f# Hippurate hydrolysis - - ND - ND
B 7K f#  Glutin hydrolysis T ND + ND +
JERI K% Starch hydrolysis - _ _ _ +
WEME & % Sucrose ferment - _ _ _ _
M & B Fructose ferment = ND ND ND +
#UEFIFH Carbon source utilization
B[ H7 4% Arabinose - - ND - ND
D-#i%j % D-Glucose - - ND - ND
Z 2EME Maltose _ _ _ " o
FrigmREE A/ Citrate utilization + + + _ +
B-2FFLBHHT i B-galactosidase _ _ _ : "
2% NaCl + ND + ND +
5% NaCl - ND - ND -
7% NaCl - ND - ND -
A KRB Growth at:
4°C - ND 4 ND 4
15°C F ND F ND 4
20°C + ND + ND +
30°C AR ND - ND -
50°C - ND - ND -

W+ B - BIE; ND: Rl E.

Note: +: Positive; —: Negative; ND: Undetermination.
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2 XRKS5 E{RH B F RHEB (24 h, x 1000)
Fig. 2 Morphology of isolate XRKS (24 h, x 1000)

2.4 16S rRNA FFI|5#f
F51 % 27F fl 1495R PCR ¥ 3% XRKS5 1y

16S rRNA J¥%1, PCR J=¥)& 1% NEWHEER HLUK,
RS HLG anE 3 s

L F BT XRKSY HEAY16S rRNA JP K H
1400 bp, ¥ 2IHJFH$E5C GenBank FRAFIEM =
FJ959348, ¥ XRK5HJ16S rRNA J#4) k4T BLAST
AT, @R BN, XRKSY Lysobacter capsici 55
(FN357198) A LI e i, 53] T100%, 5 L. an-
tibiotics HS124 (FJ930928) i AHA A F] T 99%,

100

95

Isolate XRKS (FJ959348)

3 16S rRNA ¥ #E74) 1%IR A5 #E B AL i ik 45 R

Fig. 3 Map of PCR product of 16S rRNA electrophoresis
with 1% agarose gel

Note: 1, 2: XRKS5; M: DL2000 marker.

¥ XRKS 9 16S rRNA J¥5 7 NCBI %4
tiE4T BLAST 0 M), M R gk & AL . n
Kl 4 Fr7n, XRKS 5 L. capsici 55 Ml L. antibiotics
HS 124 4b F fiz /M7y 3o FATR 5 XRKS (1
16S rRNA 7317, 454 HA M MFE, B XRKS
YEE N L. capsicio

Lysobacter antibioticus HS124 (FJ930928)

Lysobacter capsici 55 (FN357198)

53

Lysobacter cookii (AB485771)

Lysobacter gummosus (AB161361)

Lysobacter koreensis (AB166878)

91

Lysobacter ginsengisoli Gsoil 357 (AB245363)
Lysobacter soli GA1-R4 (EF687714)

Lysobacter concretionis Ko07 (AB1613590)

53

Lysobacter enzymogenes YC013 (EU430118)

89
80

Lysobacter daejeonensis GH1-9 (DQ191178)

0.005

is evolutionary distance.

3w

E 4

Lysobacter niastensis GH41-7 (DQ462462)

E T 16S rRNA FHRFREH

Fig. 4 Phylogenetic tree based on 16S rRNA sequence
TE: $55 M) 510K 16S IRNA 7E GenBank b TENS, 43 AL B AR ATFRE, bR RARK LIRS

Note: The serial number in the bracket is the 16S rRNA registration number on Genbank, the number at the branch is reliability, the scaleplate
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