$39% 5 Mo Kk ¥ R Vol.39  No.5
20124 10 A ACTA PHYTOPHYLACICA SINICA Oct. 2012

ERMBLERENAEER BJ1 IEE
HAEER

EYE KWW FEA EOT FRE

(1. Bl R SHav i abe, WAREHEYIR R FLGPHEE LR E,
T 266109; 2. 75 B R fbsa 525540, 155 266109)

TE . A TR AR IR A 2 AT 4556, AP h A AnE FRREAMRIFRLE T4 569 63 thim
BHEAT T Rk, KA A RIS RAR A G AR BIL, KRR R & Ae abi 3 I ik 2 BIL At 3E R A
KR B FaT 3 A A B 22 A K GG A BN B A AR E A AR BI1 6998 B AFAE A TR AR R R
16S tDNA A>3 af L kAT 52 | 51 R B A R AG Bk ok xd B I 9% 09 B Gk AT 52, A Ak BIL AR
KR B B A F Ay 78.38% , F K BRI 4G A0 ) R ik B 70. 54% ;B T 23 AR E A H 4 A Te
T AR E HALEH LT 5 338 S RIS Z AR F L 8 MRM B R AR LA ZF
FERAER, 25 % EA Bl B TIHERERA LA Stenotrophomonas acidaminiphila, BJ1 7R F
RS R K IR R FERM B LR A A R ey hE R, A8 50 45 K BB iR 09 By A8 T ik
81.06% , % iZ A EA BAFH LT H A,

KR, ERMBIEZRE,; BReE,; WAME,; 16S 1DNA 57

Identification of the antagonistic bacteria BJ1 and its antifungal
activity against Valsa ceratosperma

Wang Caixia' Zhang Qingming’ Li Guifang' Dong Xiangli' Li Baohua'”
1. Key Lab of Integrated Crop Pest Management of Shandong Province, College of Agronomy and Plant Protection,
y g p g g g g y

Qingdao Agricultural University, Qingdao 266109, Shandong Province, China; 2. College of Chemistry and
Pharmaceutical Sciences, Qingdao Agricultural University, Qingdao 266109, Shandong Province, China)

Abstract; In order to develop an effective biocontrol measure against apple tree canker caused by Valsa
ceratosperma , 63 bacterium strains were isolated and screened from the soil around the cultured apple root
in Qixia, Shandong Province. The strain BJ1 which had significantly antagonistic effect on V. ceratosper-
ma, was oblained using flat confrontation culture method. The inhibition rates of BJ1 and its fermentation
supernatant were 78.38% and 70.54% , respectively. The antagonistic spectrum and the inhibitory effi-
ciency of BJ1 on the conidial germination and hyphal growth of V. ceratosperma were investigated. The re-
sults showed that BJ1 could significantly reduce the conidial germination rate and induce alterations on
mycelia morphology, such as deformity, branch increasing and cytoplasm exosmosis. In addition, BJ1
showed obvious antifungal activities on several fruit tree pathogenic fungi, such as Sclerotinia laxa, Pho-

mopsis perniciosa and V. leucostoma. Based on the morphologic, physiological, biochemical characteristics

FEWH . L= AR R (CARS-28) , INARAFHETIETH (2010GNC10918) |, EZK H 44 #3542 (31000891 ,31272001 ) ,
INARE “RILEE" ER TR

TEFRIAN . FRE, & ,1977 R4 BB H5E 5 10 0 A 32 | E-mail: wangex0806@ yahoo. com. cn

# B IHAEH (Author for correspondence) , E-mail; baohuali@ qau. edu. cn, Tel: 0532 — 88030480

WA H Y. 2012 - 05 -06



432 LT 7/ O A S 39 %

and 16S rDNA sequence analysis, the strain BJ1 was defined as Stenotrophomonas acidaminiphila. The

strain BJ1 fermentation supernatants with different dilution time exerted obvious inhibitory efficiency on

V. ceratosperma growth in detached apple twigs. The control efficiency could reach 81.06% when the su-

pernatant was diluted by fifty times. These results indicated that the strain BJ1 promised to provide a new

biological control method in containing apple canker.
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Fig. 1 The inhibitory efficiency of antagonistic bacteria on Valsa ceratosperma

T s P E « bR AR FRERRTE P <0.05 7KF-2257 1 3 ( Duncan [GHTE 2275 ) . Note: The data are mean + SD.

Different letters indicate significant differences at P <0.05 level by Duncan’s new multiple range test.
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Table 1 The inhibitory efficiency of antagonistic bacteria BJ1 on eight fungal pathogens

T It AR (% )
Pathogen Inhibition rate

9o JEL T (%)

Pathogen Inhibition rate
M JEFE T S. laxa 63.73 £5.45 a
BBk TSRS i P. perniciosa 62.42 +4.32 a
BERS SRR V. leucostoma 61.78 +2.73 a
ZAR SRR H V. ambiens 52.09 +4.63 b

SERALLURGTE B. berengeriana 49.86 +£2.35 be

SERIRIELIR B G. cingulata 45.92+£1.02 ¢
SERBR DG T. roseum 45.67 +4.57 ¢
FLAR ISR M. fructigena 33.97+£1.39d

T R B NI« B2 | RIFVEE G AR R FRE R R FE P <0. 05 K F25 5 8 3 (Duncan [RGB EMH257%) . Note: Data in the

table are mean + SD. Data followed by different letters in the same column indicate significant differences at P <0. 05 level by Duncan’ s new

multiple range test.
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Fig.2 Inhibition of BJ1 fermentation supernatant on conidia germination of Valsa ceratosperma
T ::25 C FARIBHIR 36 h S5 IE W BT K M990 EHLT ;b ~ .25 C N AEAR L BI1 AR BEIRIR 14535 36 h J5 (90 LT, #0724

45 RUilE K, Note; a: The natural germinated conidia of V. ceratosperma after 36 h incubation at 25 °C ; b — e the germinated conidia after 36

h incubation in BJ1 fermentation supernatant of 4 concentrations, show the inhibited tubs and the enlarged end.
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Fig. 3 Inhibition of antagonistic bacteria BJ1 on mycelial morphology of Valsa ceratosperma

Ha IEE Wb ~ o WHIFR SR 5 KIGHMIER 2, Note: a: Normal mycelia of V. ceratosperma; b — ¢ deformed mycelia of V. cerato-

sperma inhibited by BJ1.
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BJ1(JQ247581)
Stenotrophomonas acidaminiphila ISAS (HQ189750)
- Stenotrophomonas acidaminiphila AMX (NR025104)
Stenotrophomonas acidaminiphila NK 2 Ha-5 (EU352763)
89 Stenotrophomonas acidaminiphila CCUQ 54933 (GU945535)
Stenotrophomonas maltophilia SJ-1 (GU294302)
T‘— Stenotrophomonas maltophilia YSP48 (JF894170)
89 ,7 Stenotrophomonas terrae R-32768 (NR042569)
Pseudomonas pictorum ATCC 23328T (AB021392)
| Stenotrophomonas humi R-32729 (NR042568)
5L Stenotrophomonas nitritireducens THB 1353 (GU186114)
0.001
Bl 4 k% 16S rDNA FFIIHEEIE % BJ1 SHEXEH®RNREL TR
Fig. 4 Phylogenetic tree of stain BJ1 and related strains based on 16S rDNA
*2 FEHEHE BI MBEEERBEBEROBHAERR
Table 2 Control efficiency of antagonistic bacteria BJ1 on detached twigs inoculated with Valsa ceratosperma
PR B (em) FRBEHT A (em®) B AR (% )
Lesion length Lesion area Control efficiency
yheL
Treatment HMET R HME 14 R HMETR  HEME14R HeE 7 R R 14 X
7 d after 14 d after 7 d after 14 d after 7 d after 14 d after
inoculation inoculation inoculation inoculation inoculation inoculation

HIFE IR Cell culture 0.36£0.04 ¢ 0.67+0.07d 0.10+0.01d 0.24=0.02e 91.65+2.08a 94.70+1.97 a
RBEIEM SR 0.41+0.08 ¢ 0.65+0.03d 0.11+0.02d 0.23+£0.03 ¢  90.49+3.16a 94.97£+2.15 a
Fermentation supernatant
K EIEBIRE 10 x 0.39£0.06c 0.88+0.11d 0.10+0.03d 0.46+0.04d 91.47+3.52a 92.36+1.87 a
Supernatant dilution 10 x
BBEIR R 50 x 0.96+0.18 b 1.28+0.29 ¢  0.37+0.06 ¢ 0.86=0.04 ¢  68.51+3.85h 81.06+4.34 b
Supernatant dilution 50 x
K DR RE 100 x 1.1820.13b 1.9720.23b  0.52£0.05b 1.8420.14b  56.22x2.61 ¢ 59.66+2.78 ¢
Supernatant dilution 100 x
PRk F P 0.42+0.12¢ 0.54 £0.09d 0.13+0.04d 0.19+0.06 e 89.42+3.91a 96.32+3.64 a
Difenoconazole
JoH 7K CK 1.54+0.19a 3.98+0.34 a 1.18£0.15a 4.56+0.34 a — —

R P B+ s . RV G AN R T BERIRTE P <0. 05 KF-22 5 1.3 (Duncan [GBT K 2275) o Note: Data in the

table are mean + SD. Data followed by different letters in the same column indicate significant differences at P <0.05 level by Duncan’ s new

multiple range test.

ZEMOFT B Bacillus sp. AR ¥ ML TE Pseudomonas sp.
AELT SN SE IR IE A R TE AE H AR RV A0 A
AR AEARZY (BE R 5515 YL Wy B A A 5 T 1 O
PEE 2N Tl e I (v S =l 8 0|
BJ1 Xof Z 0 S5 I B B AT 8 AR E R
TN RO i B A FH O 2 R ) R
G A A6 B R R TR 22 AR K DL B0 5 R T 22
WY, AT A A | 43 S h 22 AU R AMs AR
XA ST AT BIRE S TR BI LAY JC 1R A
WA BT A e, A o s T A A

WA 2284 R IR R AE A B A b 2 T
VTG PRI, I AT DL i B AR AT VA 8 A BT 0
A, AWFTER A REHTE PR 20 R ™ A
RIS RA TR0, iz e F R BTG SR Bt 1R
YRR B (BT G BT RR BI1 BURRE PR B SR A E
GBI B T 18] B 96 RAOR S5 0 A FrR ADTA .
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