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Screening and identifying of antagonistic bacteria against Ralstonia
solanacearum and the control effects on tomato bacterial wilt in the field
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(1. Ningbo Academy of Agricultural Sciences, Ningbo 315040, China; 2. Ningbo Zhifubao Biological
Science and Technology Co. , Ltd, Ningbo 315324, China)

Abstract Bacterial strains W12 and W118, isolated from the rhizosphere soil of tomato in Ningbo, could antago-
nize against Ralstonia solanacearum. Based on the 16S rDNA sequence analysis, W12 and W118 were preliminari-
ly identified as Bacillus spp. The genes responsible for biosynthesis of bacillomycin, iturin and fengycin were
identified in both W12 and W118 strains by PCR amplification. The field trials showed that the control effect of

mixed bacterial suspension of W12 and W118 reached 62. 3% after irrigations for three times, while when used

Plant Protection

alone, the control effect of strain W118 was 56.7% , which was better than that of strain W12.
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Tablel Name of gene and primer sequence
LA 5 ECEURZ)o GIE/ RN GIL7) ZIGRED) JiBER/N/bp
Name of gene Antibiotics Primer Primer sequence Length

fenB fengycin FenB(IE 7)) CTATAGTTTGTTGACGGGCTC 1400
FenB(J [1]) CAGCACTGGTTCTTGTCGCA

ituA iturin TtuACIE 7)) ATGTATACCAGTCAATTCC 1100
TtuA(J [])) GATCCGAAGCTGACAATAG

ituB iturin TtuBGE D TAAAGCAGCGGATAAAGCGT 874
TtuBO 8] AATGGCGACTAACGTATCGG

ituC iturin TtuCE ) CCGTAATCAACCGTCTCGTT 640
TtuC U [1]) GGGTGAGCTGCAAACTTCTC

ituD iturin TtuDCIE [|)) GATGCGATCTCCTTGGATGT 647
TtuD (R [1)) ATCGTCATGTGCTGCTTGAG

bam bacillomycin Bam(iE[q]) AAGAAGGCGTTTTTCAAGCA 508
Bam(Jz [1]) CGACATACAGTTCTCCCGGT
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B (%) = (R IRZm s TR 4 —
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Fig. 1 Inhibition of W12 and W118 against Ralstonia

solanacearum on NA medium
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B. mojavensis(T) IF015718(AB021191)
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B. safensis(T) FO-036b(AF234854)
B. aerophilus(T)28K(AJ831844)

— B. stratosphericus(T)41KF2a(AJ831841)
0.002 B. stratosphericus(T)A1KF2b(AJ831842)
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16S rDNA £ [F = 71 g g 4L %
Fig. 2 Evolutionary tree based on 16S rDNA
sequences of strain W12 (a), W118(b) and

related strains of Bacillus sp.
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a: W12, 1~648 Ik A Bam~ ItuD~ ItuC~ ItuB~ ItuA~ FenB;b: W118, 1~54& %K A: Bam~ ItuD~ ItuB~ ItuA~ FenB
a: W12, 1-6: Bam, ItuD, ItuC, ItuB, ItuA and FenB, respectively; b: W118, 1-5: Bam, ItuD, ItuB, ItuA and FenB, respectively

B3 FEHrErk W12 f1 W118 EFE4H DNA sy BEI R E RSB EE# PCR g~
Fig. 3 PCR amplification of antagonistic genes in W12 and W118
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Table 2 Control effect of different fermentation liquid of strains W12 and W118 on tomato bacterial wilt in the field
1 RHETHE G 2 WHERE 3 WHETE G
Kb FR The 1st application of strains The 2nd application of strains The 3rd application of strains
Treatment s T TR 4L BRI/ o S T 4 4L Bt/ % i i 2 Bt/ %
Disease index Control effect Disease index Control effect Disease index Control effect
W118 (7.3%1.5)a (34.3%5. Da (8. 7£0. 6)bc (49.0£8.6)a (9.3%+1.5b (56.7F4. Da
W12 (9.0%1.Da (19.34+7.8)b (12. 04+1. 0Ob (29.7£9. Db (13.04+2. Db (39.7£3. Db
WI12+W118 (7.0%+1.Da (37.743.8)a (7.7%+2. Dec (56.07%5.6)a (8.343.2)b (62.3744.8)a
CK (11.37+3. 2)a — (17.3743.2)a — (21.745.5)a —

D) R s I hRiEE . R NE FRERORTE 0. 05 KRR B,

Data in the table are mean=SD. Different small letters in the same column indicate significant difference at 0. 05 level.
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