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Identification and Characterization of an Antagonistic Strain
L1 Against Phyricularia grisea

LI Yong-Gang'~ SONG Xing-Shun®> MA Feng-Ming' WEN Jing-Zhi' ZHAO Xue-Ying'

(1. Agricultural College, Northeast Agricultural University, Harbin 150030)
(2. Department of Genetics, College of Life Science, Northeast Forestry University, Harbin 150040)

Abstract: On the basis of morphological, physiological and biochemical characterization, the antagonistic
bacterium strain L1 against Phyricularia grisea was identified. The strain L1 was bacilliform, Gram-positive,
fuscous and draped colonies, aerobiosis. The result showed that the strain L1 belongs to Bacillus subtilis.
The antimicrobial activity of fermentation liquid reached the highest after 5 days-old cultures. And inhibitory
rate accounted for 74.57%, but it had not changed along with the time increase. The activity effect of antim-
icrobial substances was insensitive to heat. The filtrated Bacillus subtilis strain L1 was precipitated in grades
with the ammonium sulfate to draw the antimicrobial proteins and crude proteins were obtained. One crude
protein drawn with ammonium sulfate at 50%~60% saturation showed strong antimicrobial activities to Phy-

ricularia grisea. Average radius was accounted for 0.51 cm.
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Table 1 Characters of antagonistic strain L1

Characters Results
(Gram stain) 4 ’
(Bacilliform) + L1 ’ > ’
(Spore round) - , ,
(Anaerobic Growth) = ( Bacillu S)
(Gelatinhydrolysis)
(Starchhydrolysis) ’
(Celluase) = > L1 5
B-1, 3- (B-1,3-Glucanase) — ,
(Lecithinhydrolysis) - (Bacillus subtilis)
(Catalase) _ . . - o I ,
VP (V-PTest) . 2.2 A[EIES[E) A3 A B it X K FE AR IR R B B AR K
: opA)
(Citrate) _ 77
(Casease) + L1
(Chitinase) = , ,
(Phenylalanine) =
(Urea Hydrolysis) i ’
(Nitrate reductase) i s
2% (2% NaCl) 4+ 2 2
5% 5% NaCl 4+
e & Ll
7% (7% NaCl) + .
10% (10% NaCl) _ 1% 4d  5d
10 + 7d 9d
> - : 3d ,
65 3
54d ,
+: s
0,
Note: +: Positive; —: Negative 74.57%,
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Table 2 Effect of antagonistic strain L1 on mycelium growth of Phyricularia grisea

X Colony diameters (cm) . Significance level
Cultivate days (d) Mean (cm) Inhibitory rate (%)
1 2 3 0.05 0.01
CK 3.44 3.50 3.45 3.46 f E
1 3.12 3.08 3.14 3.11 10.12 ® D
2 2.82 2.76 2.88 2.82 18.50 d C
3 2.24 2.18 2.28 2.23 35.55 c B
4 2.24 2.16 2.18 2.19 36.71 c B
5 0.86 0.90 0.88 0.88 74.57 b A
7 0.8 0.82 0.84 0.82 76.30 ab A
9 0.8 0.8 0.8 0.80 76.88 a A
2.3 fEHE Ll RERNKEEERER AR 2mL 5%,
B 22 i , 70%
L1 48 h , 100 ,
(1><10° Pa) , 3
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Table 3 Effect of antagonistic strain L1 on germination of Phyricularia grisea spores

Germinative rate (%) Significance level
Treatments
1 2 3 Mean (%) 0.05 0.01
Filtration 56 58 54 56 a A
Moist heat 60 56 52 56 a A
CK 78 79 76 78 b B

F4 FHHE L 2EEAMKEREREELE KN

Table 4 Effect of strain L1 crude proteins on mycelium growth of Phyricularia grisea

Inhibition zone width (cm) Significance level
Various saturations Average (cm)
1 2 3 5% 1%
0 ~30% 0.32 0.34 0.30 0.32 b B
30%~40% 0.34 0.38 0.36 0.36 be BC
40%~50% 0.44 0.38 0.40 0.41 c C
50%~60% 0.46 0.52 0.56 0.51 d D
60%~70% 0.16 0.20 0.18 0.18 a A
70%~80% 0.16 0.18 0.14 0.16 a A
80%~100% 0.14 0.16 0.12 0.14 a A
3 , L1
L1
> 2
b
2 b
L1
’ , L1

2.4 #HE L1 fiEAEERAREREENE

L1 NH,;),SO
(NH,),S04 (NH4),S04
4 L1
4 s 50%~60% ( 50%) > >
s 0.51 cm, L1 ’
, L1
L1 ,
3 g | |
, L1 ’ [12-15]
16S rDNA s
Ll N- s s
cDNA s s
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