rf 7K 54} 2 (Chin J Rice Sci), 2018, 32(3): 277—284
http://www.ricesci.cn
DOI: 10.16819/j.1001-7216.2018.7074 277

IKFESUE TR ILAE 7-5 AT KA LRSI SR
REE KU AR HLE BEE Dk

MK WESHPE S, L5 M 225009; " U R A, E-mail: xjchen@yzu.edu.cn)

Identification of Strain 7-5, Antagonistic to Rice Sheath Blight, and Preliminary Study of Its
Biocontrol Mechanism

ZHANG Qingxia, ZHANG Ying, HE Lingling, CHEN Xijun*, TONG Yunhui, JI Zhaolin

(College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China; “Corresponding author, E-mail: xjchen@yzu.edu.cn)

Abstract: [Objective] The objective is to obtain antagonistic bacteria for biocontrol on rice sheath blight and reveal the
biological control mechanism. [Method] The control experiment of rice sheath blight by seven antagonistic bacteria
stored in our lab was performed using pot cultures at the seedling stage. The strain 7-5 was identified based on a 16S
rDNA BLAST and the strain’s physiological and biochemical characterization. The antifungal compounds produced by
bacterial strain 7-5 were detected by PCR amplification and thin layer chromatography (TLC). [Result] The suppressive
effects of bacteria 7-5, 4-74 and 4-78 on the rice sheath blight in a greenhouse were as high as 69.0%, 70.8% and 75.4%,
respectively. Strain 7-5 could strongly inhibit the growth of Rhizoctonia solani, Monilinia fructicola and Botrytis cinerea,
whereas both strains 4-74 and 4-78 had narrow inhibitory spectra. Strain 7-5 was identified as Pseudomonas chlororaphis
and produced many antifungal factors, including phenazine-1-carboxylic acid, 2,4-diacetylphloroglucinol, pyoluteorin,
siderophores, hydrogen cyanide and extracellular proteinase, but not including pyrrolnitrin, chitinase and cellulase.
[ Conclusion] The production of antibiotics plays a key role for P. chlororaphis 7-5 to control the rice disease.
Key words: Pseudomonas chlororaphis; rice sheath blight; antibiotics; biological control
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Table 1. Primers used in this study.
Elk7 Fr4) S J BRI SCik
Primer Sequence (5°-3”) Amplified gene Amplified segment/bp Reference
16S-63F CAGGCCTAACACATGCAAGTC 16SrDNA 1500 [19]
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PCA3b CCGCGTTGTTCCTCGTTCAT
pltcf GAAGCCGAAGGCATGGACCC pitC 450 WAL This study
pltcr GCCGCGTCGAAGGTCTTGCA
prnCF CCACAAGCCCGGCCAGGAGC prnC 720 [21]
prnCR GAGAAGAGCGGGTCGATGAAGCC
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Fig. 1. Control effects of antagonistic bacteria on rice
sheath blight.
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Fig. 2. Inhibition abilities of antagonistic bacteria to R. solani.
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FIMREIE P. fluorescens B8 (KF010368)
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Fig. 3. Phylogenetic tree based on 16S rDNA sequence homology of antagonistic bacteria strain 7-5.
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M—2000 bp #ricls 1~3— itk FD6. 7-5. 2P24 prn ¥ 1474); 4~6— Ktk PAOL7-5. FD6 ;=L pca § 14/=4); 7~9— Witk FD6. 7-5. 2P24 F=E[H)

plt F347/=4; 10~12—Eitk FD6. 7-5. L5 phl § 374,

M, 2000 bp marker; 1—3, PRN amplification products of FD6, 7-5 and 2P24;4—6, PCA amplification products of PAO17-5 and FD6; 7—9, PLT amplification
products of FD6, 7-5 and 2P24; 10—12, PHL amplification products of FD6, 7-5 and L5.

4 IEEEER PCR &M

Fig. 4. PCR amplification of antibiotics gene from bacterial strain 7-5.
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E5 75FHMERNERBNEE
Fig. 5. Detection of antibiotics produced by strain 7-5
through TLC.
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A—EAM; B—ME¥E; C—EAM; £—W10; £—7-5.
A, Proteinase; B, Siderophore; C, HCN; Left, W10; Right, 7-5.
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Fig. 6. Assay of antifungal compounds produced by strain 7-5.
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