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Isolation, Identification and Characteristics of a Bacterium
with Extensive Antifungal Activity from a Corn Leaf Spot
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(1. The Life Science College, Hebei Normal University, Shijiazhuang, Hebei 050016, China)
(2. Zhangjiakou Institute of Education, Zhangjiakou, Hebei 075000, China)

Abstract: A strain of bacterium (CGMCC No. 1982) was isolated from a corn leaf spot infected by Bipolaris
maydis. The strain exhibited extensive antagonistic effect on quite a number of plant pathogenic fungi such
as Bipolaris maydis, Magnaporthe grisea, Fusarium graminearum and so on. The strain was identified as
Bacillus subtillis based on the 16S rDNA sequence homology, and the physiological and biochemical char-
acteristics and morphological observation. The antagonistic substances prepraed by adding 60% saturation of
ammonium sulfate to cultivating medium of the strain exhibited higher antifungal activity. The physical and
chemical character of the antagonists was tested using Bipolaris maydis as indicator. The results suggested
that the antagonists were of thermal stability and acidic-basic stability. However, the antagonists were sensi-
tive to protease and chloroform, partially sensitive to Ultraviolet. Therefore, the strain has a bright develop-

mental prospect as a novel biocontrol bacterium.
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(Bipolaris maydis)

(Magnaporthe grisea) (Fusarium
graminearum) (Fusarium oxysporum
f.sp.vasinfectum) (Colletotrichum
capsici) (phytophora capsici)

(Colletotrichum lagenarium)

(Sclerotinia allii) (Verticillium dahl-

iae) (Alternaria longipes)
pUCm-T vector T4 DNA
; Tag DNA
PCR IPTG X-Gal
TaKaRa
TSA 15 g, 5 g,

NaCl 5 g, pH 7.3, 1000 mL
20 g, NaCl
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2 g, lg, 15 g,
1000 mL

V-P Sg, 5 g, NaCl

1000 mL, pH 7.0~7.2
10 mL
50°C~55°C 200 mL

3 g, NaCl 2 g, K,HPO, 0.6 g, (
)0.025 g, 1 g, (NH4),S0,42 g, KH,P0,0.4 g,
1000 mL, pH 7.4
20 g,
17.5 g, 1.5 g, 17.0 g, 1000 mL,
1.2 KEHZE
RBIERI S & 75%
) , 70%
15 s, 0.1%
3 10 mL
1072 107 107"
100 pL, LB ,
3 , 30°C 2d
) , -20°C
122 HEBEERBREEREENE:
A LB , PDA
PDA
I cm .
; (R1) (R>),
Ry/R, 7]
DEEKREE: 1)
, 30°C 2 d~3d
2) [8]
30°C 3d 24 h
3%
TSA 2% 7% ,
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, 3d 74, ,
, V-P
40% NaOH , 2) pH pH 2.2 3.0 40 5.0
0.3% , 10 min 6.0 7.0 8.0 9.0 10.0 ,
24 h 1 mg/mL pH 2.2~8.0 -
, 4 ,30°C 24h ; pH 9.0~10.0 -
, pH
, 30°C 1 d~2 d, 3) 3 mg/mL
24 h 0.5 mL s 10 mg/mL
, 30°C 2d 10 mg/mL K 50 pL, 37°C
, , 90 min ,
3) 16S rDNA i
DNA, 16S 4) 1 mg/mL
rDNA , 5'-AGAG 100 pL ,
TTTGATCATGGCTCAG-3', 5'-TACGGT 60 min , ,
TACCTTGTTACGACTT-3' PCR (25 pL) ) ,
10xPCR 2.5 puL, MgCl, 2 pL, dNTPs
(2.5 mmol/L) 0.25 pL, (10 umol/L) 5) 1 mg/mL
0.25 pL, Tag (5 U/mL) 0.25 pL, DNA 1 pL, 100 pL 30 W 8 h,
18.5 uL PCR 94°C 5 min; 94°C 10 cm ,
1 min, 55°C 30 s, 72°C 1 min, 30 ; 72°C
10 min ,3
PCR (10) pUCm-T
DNA 2 GR54H
DNA www.ncbi.nlm.nlh.gov 21 REHAEESERERS
Blast ,
1.3 DEERERYRENERELERAR ,
1.3.1 REENMEAMRENFMENRE: A( CGMCC No. 1982)
LB , 200 r/min, A 10 (
30°C 48 h , 1), , A
, 30% 45% , A
60% 75% 90%, 4°C , 12000 r/min
25 min, (i)
, 22 ERABETE
221 EHK A MEEREFFE: TSA
1.3.2 #MEQTREMERE: 1) , ) , ,
1 mg/mL 100 pL, > A )
30°C~100°C (10°C ) 10 min
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Table 1 The antagonistic spectrum of strain A to

pathogens
Rz/Rl .. 5 o
Pathogens Antagonistic activity
. . 1.826 =HF
Colletotrichum lagenarium
. 0.343 +
Phytophora capsici
4.934 HF
Sclerotinia allii
. . 2319 Siais
Fusarium graminearum
1.616 4HF
Alternaria longipes
1.878 ++
Magnaporthe grisea
. . 1.350 +
Fusarium oxysporum f.sp. vasinfectum
. . . 1.776 Siais
Bipolaris maydis
. 1.957 =HF
Colletotrichum capsici
1.379 +
Verticillium dahliae
++ Ry R>1.5;+ 1.5>Ry/ R>0; R, s Ry

Note R,;: Diameter of strain A colony; R,: Distance between the rim
of strain A and mycelial colony; ++: Ro/ R;>1.5; +: 1.5> R,/ R>0.

*2 WA EREESE

Table 2 Characteristic comparison of Strain A in dif-
ferent physiological or biochemical reaction

A
Characteristic Strain A Bacillus subtilis
. + +
Aerobism
+ +
Catalase test
. . + +
Salt resistance and requisite
V-P " "
V-P test
Lecithovitellin reaction a a
Malonate utilization test - -
+ +

Starch hydrolysis test

+ s —
Note: +: Positive reaction; —: Negative reaction.
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2.2.2 Bk A BV A (LT
2 ) A 9
, V-P , ,

2.2.3 16S rDNA F5AYNE : A DNA
, PCR 1.5 kb DNA
, PCR ,
PCR 1.5 kb ,
A 16S rDNA
pUCm-T
A 16S rDNA ,
1514 bp Blast
16S rDNA ,
AY 887082

GenBank

Bacillus subtilis(
EF417872 EF221612 AY971527)
100%

16S rDNA , A
, A
(Bacillus subtilis)
23 EERIENMEANTERZEE
1

, 30% , 60%

60%
60%

251

20

Diameter of inhibition rings (mm)

30 45 60 75 90

Different ammonium sulfate satuation (%)

1 FEMERERAMEEEQNERENE

Fig. 1 Antagonistic activity to Bipolaris maydis of antim-
icrobial substance deposited by different (NH4),SO4 satura-
tions
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Fig. 2 Effects of temperature on the antagonistic activity
to Bipolaris maydis of antimicrobial substance deposited by
60% (NH,4),SO, saturations
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Fig. 3 Effects of different pH on the antagonistic activity
to Bipolaris maydis of antimicrobial substance deposited by
60% (NH4),SO4 saturations
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Fig. 4 Effects of different proteinase treatment on the an-
tagonistic activity to Bipolaris maydis of antimicrobial sub-
stance deposited by 60% (NH,4),SO4 saturations

244 XMSEABIFEENE: 3 ,
4.67 mm,

>

21 mm,

78%, A

*3 HHARBMYRESHLERERK/NBFEEMREEE

Table 3 Effect of chloroform treatment for 60 min on the antagonistic activity to Bipolaris maydis
of antimicrobial substance deposited by 60% (NH,4),SO4 saturations

60 min
Treatment Treated by isometric chloroform for 60 min Untreated
. s 4.67+0.58° 21.00+0.58"
Diameter of inhibition rings
Note: * Means followed by the same letter do not indicate a significant difference at P > 0.05.
2.4.5 FEIMLRTEEE: 24%, (

14.5 mm,

19 mm,

>

5) A
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