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Abstract: [Background] As common biocontrol bacteria, Bacillus exhibit great potential in the
prevention and control of plant diseases. [Objective] In this study, we optimized the fermentation
conditions and evaluated the stability of Bacillus kochii DDWB with nematicidal activity, aiming to
provide theoretical support for the development and application of the strain. [Methods] With the
nematicidal activity of supernatant and the ODgyo of fermentation broth as indexes, we optimized the
culture medium and fermentation parameters of DDWB strain via single factor tests and orthogonal
design. Furthermore, we analyzed nematicidal activity about pH, temperature, UV irradiation, heredity,
and storage stability of the fermentation broth. [Results] The optimized culture medium for DDWB
strain contained 2% sucrose, 1% yeast extract, and 2% potassium chloride. The optimized fermentation
conditions were initial pH 8.0, the filling volume of 150 mL/250 mL conical flask), the fermentation
time of 48 h, the inoculum volume of 8%, the rotation speed of 160 r/min, and the fermentation
temperature of 31 °C. The fermentation broth was sensitive to acid and alkali, and its nematicidal
activity degraded after 4 h of UV irradiation. However, the fermentation broth was not sensitive to
temperature, and the genes related to nematicidal activity could be stably inherited. [Conclusion] We
optimized the fermentation conditions and evaluated the stability of active substances in the
fermentation broth of DDWB strain, aiming to make the strain rapidly propagate and maintain its
long-term and stable nematicidal activity against root-node nematodes. The findings laid a foundation

for evaluating the field efficacy and biocontrol mechanism of DDWB strain.

Keywords: Bacillus kochii; root-knot nematode; fermentation conditions; stability
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Table 1 Orthogonal factor level table
IKF- & Factor
Level  jgh BRI AL
Sucrose (%) Yeast extract (%) KCI1 (%)
1 1.0 0.5 2.0
2 2.0 1.0 4.0
4.0 5.0 8.0

3.0, 4.0, 50,60, 7.0, 8.0, 9.0, 10.0 F 11.0,
P2 5% (it iAF 5140 DDWB F&#RFh 11
25°C. 150 r/min 3535 48 h.,

BRI BL 250 mL BYHETE I MR W
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175 F1 200 mL ARG IR 5L, HAR &R A

KR A1 AE - A 4% A ) g ik I
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CE 12 h Z 5 R pH W, 2813
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Figure 1
second-stage juveniles of Meloidogyne incognita.
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Figure 3 Effects of different supplemental levels
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Table 2 Orthogonal experimental design of medium

composition

Code A4 B C Corrected
Sucrose  Yeast KCl mortality
(g/L) extract (g/L) (g/L) (%)

1 10 5 20 94.19

2 10 10 40 95.66

3 10 50 80 74.48

4 20 5 40 90.74

5 20 10 80 96.64

6 20 50 20 93.03

7 40 5 80 91.92

8 40 10 20 86.50

9 40 50 40 83.86

K 264.34 276.85 273.73

K 280.41 278.81 270.26

K; 262.28 251.38 263.04

R 18.12 27.43 10.68

Priorities B>A>C

Optimal levels 4, B, C

M1, DDWB T# kA W55 57 3 1 dee AR 41 &y B
P 10 g/L . HEHE 20 /L. EALH 20 g/L.
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14.06%—-16.52%, B FE (R Tk S5 M4 i
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DDWB TR Pk & B 35 Xo) AR 55 28 A 400 il 3 2 A
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JOT ) 77 4
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P T X R U P e, R IR IESE TS
HH 84.64%, 1M 34 °C BEFR 45 FHIBET- % h
83.79%, —# Z I JC B # V25 5 (P>0.05) (K] 4F),
RIGHELE 31 °C VR M Ab )G i 55 IR IR .
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Bl 2 T ) A R TG PEBAIG, 72 pH {HH
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EZZ IS G, A B I A 2k UG Pt T LG B
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Figure 4 Effects of fermentation parameters on DDWB strain fermentation.
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Figure 5 Stability of the fermentation broth supernatant of DDWB strain.
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