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st EARAREAARGLAER, MBEANELHTLA.

Screening and application of bio-control bacterium against
corn stalk rot caused by Fusarium graminearum

ZHANG Si-Qi  SUN Li-Ping ZHAO Tong-Xue XU Lan-Kun
GENG Xiao-Bing LI Yong-Gang'

(Key Laboratory of Cold Crop Breed Improvement and Physiological Ecology in Heilongjiang Province, Agricultural
College, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: [Objective] To study the screening and application antagonisms of Fusarium
graminearum in order to lay the foundation for use of bio-control agents for corn stalk rot.
[Methods] The antagonism of F. graminearum were screened from corn endophytic bacteria using
the confrontation culture method. A bacterial strain (named as 48SJ7-1) which showed inhibition to
F. graminearum was obtained. The bacterial strain was identified according to its physiological and
biochemical characteristics and a 16S rRNA gene sequence analysis; and its effect on corn stalk rot
caused by F. graminearum was determined by pot experiment. [Results] Strain 48SJ7-1 was
identified as Bacillus methylotrophicus (accession No. KU377993). In pot experiments, application
of 48SJ7-1 reduced corn stalk rot by 68.47% compared to the non-treated control, and there was no
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stetistically significant difference with the 2% tebuconazole FSC treated plants. [Conclusion] F.
graminearum, the main pathogenic fungi of corn stalk rot, can be effectively controlled by 48SJ37-1.
The potting results showed that 48SJ7-1 could promote maize growth and no phytotoxicity was

observed.

Keywords: Maize stalk rot, Antagonistic bacteria, Fusarium graminearum, Screening, Control effects
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Figure 1 Inhibition effect of antagonistic endophytic
bacteria 48S37-1 on the mycelial growth of F. graminearum
TE: M 5d R R B2 SRR AR HUH.

Note: Maximum radius and minimum radius of F. graminearum
were measured five days after inoculating the agar dish with F.
graminearum.
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Table1l Inhibitory spectrums of antagonistic endophytic bacterium 48SJ7-1 against 14 pathogenic fungi

kS AN Sl g T 5 kS b e YTl g T o
Strains Maximum/Minimum radius | Strains Maximum/Minimum radius

KBS P. grisea 2.23 P REAMZ2K% R solani 230

ARIRA] . semitectum 2.20 DR EIREET R solani 2.38

Ji5 1 et F. solani 2.39 | KR R solani 251

JEE T P. pringsheim 217 | R4 F. graminearum 3.00

K% HKE C. cladosporioides 2.29 | 24 F. proliferatum 158

RIgHief F. equiseti 2.73 | HERK AT A alternate 2.06

J3EH F. oxysporum 2.19 | ASRRTE F. verticillioides 1.92

VE: BRI 3 IIREA I FrP e KR R F a2 J s R k.

Notes: Above data was the average of 3 times. Results were expressed as better (Maximum/Minimum radius>2).
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Table2 Physiological and biochemical analysis of 48SJ7-1
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Table3 Control efficacy of strain 48SJ7-1 against corn stalk rot in the potting experiments

5 15d Hi/5 30d
P27 i FH A After the emergence of 15d After the emergence of 30 d
Tested agents Application dose RIRH Brzk RS Biisk
Disease incidence (%) Control effect (%) Diseaseincidence (%) Control effect (%)

48SJ7-1 (1><109 CFU/mL) 3mL/Ek 23.63 34.39+2.62c 24.97 34.40+2.91c

5 mL/#k 13.91 60.95+5.03b 15.58 59.14+1.31b

7 mL/¥k 11.02 69.35+1.55ab 12.02 68.47+1.45a
29 TR i A 7 600 ¢/100 kg 9.79 72.87+1.66a 10.55 72.28+1.58a
2% Tebuconazole FSC CK 36.07 = 38.11 =

TE: RAPEE P EARER" . RSB AR R 5 RE4R 248 Duncan RO R 22 AR S0 (E S%/KF-22 57 8.

Note: The data are “ X +s”. Different uppercase letters in the same column show significant difference at 5% level by Duncan smultiple

range test.
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