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Screening, identification, and fermentation condition
optimization of antagonistic endophytes from
Oryza officinalis
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YIN Fuyou', CHEN Ling', CHENG Zaiquan"?, XIAO Sugqin"'

1 Biotechnology and Germplasm Resources Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205,
Yunnan, China
2 School of Agriculture, Yunnan University, Kunming 650504, Yunnan, China

Abstract: [Background] Rice blast, one of three major diseases of rice, causes great losses to
rice production every year. Biocontrol has become a key means for the prevention and control
of this disease. However, there are few endophytes isolated from Oryza officinalis Wall. for the
control of this disease at present. [Objective] To excavate the microbial resources against rice
blast from the endophytes of O. officinalis. [Methods] The endophytes were isolated from
O. officinalis, screened by the plate confrontation method, and identified based on morphological
characteristics and 16S rRNA gene sequences. Furthermore, we optimized the medium, pH,
temperature, and shaking speed for the fermentation of the strain screened out. [Results] The
antagonistic strain Z5 was screened out and identified as Bacillus pumilus, with the inhibition
rate of 96.43% on the mycelial growth of Magnaporthe grisea in the LB medium. Strain Z5
showed the best growth in the NYBD medium among the five medium tested (NYBD, CM, LB,
NA, and YSP) and at pH 8.0-9.0, 35 °C, and 250 r/min. [Conclusion] B. pumilus Z5 exerted a
good inhibitory effect on the growth of M. grisea and can tolerate high temperature, acid, and
alkali, demonstrating the potential of serving as a biocontrol agent for rice blast.

Keywords: Oryza officinalis; rice blast; biocontrol; endophyte
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20.0, 8 15.0, 115 °CK [ 30 min,
1.1.3  FERFIFLEE

AR A NE . EARE . BERHE R . NaCl
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Z51 5 , Bol EAE KIS NYBD 8574k,
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Figure 1

The inhibitory effect of screening strain Z5 on Magnaporthe oryzae. A: Different morphology of
endophytic bacteria. B: CK. C: Antifungal effect of Z5.
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B2 HEHZS BEFHEE A AfE T RHEER. B: BREE. C: F22RY 0 R K
Figure 2 Morphological characteristics of Z5. A: Scanning electron micrograph diagram. B: Colony
morphology. C: Gram stain microstructure tissue.
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23 Bacillus subtilis NCIB 3610" (ABQL01000001)
82 Bacillus atrophaeus JCM 90707 (AB021181)

Bacillus paralicheniformis KI-16" (KY694465)

Bacillus aerius 24K" (AJ831843)

v 9L Bacillus lichenifomlis ATCC 145807 (AE017333)
08 Bacillus altitudinis 41KF2b" (ASIC01000029)
Bacillus xiamenensis HYC-10T (AMSH01000114)
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Bacillus pumilus ATCC 70617 (ABRX01000007)
76 L Strain Z5 (0Q874692)
Bacillus gobiensis FIAT-4402" (CP012600)
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100 Cytobacillus praedii FIAT-25547" (KY582959)
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0.0050
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B IR R

Figure 3 Phylogenetic tree based on the 16S rRNA gene sequences of Z5. The bootstrap values are shown
at the node; The scale bar indicates 0.005 0 substitutions per nucleotide position.
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Figure 4 Scanning electron micrograph diagram of the mycelia of Magnaporthe grisea. A, B, C: CK. D, E,
F: Mycelial growth of Magnaporthe grisea under the effect of Z5 antagonistic.
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Figure 5 Effects of different medium on the growth
of strain Z5. Different lowercase letters in the figure

indicate significantly different at 0.05 level. The
same below.
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Figure 6 Effects of different pH on the growth of
strain Z5.
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Figure 7 Effect of temperature on the growth of
strain Z5.
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Figure 8 Effect of different speed on the growth of
strain Z5.
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