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Isolation and Identification of One Anti-Rhizoctonis solani
Endophytic Bacteria Strain from Corn and Its
Antagonism and Promoting Research
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Abstract: The corn sheath blight was the main fungus pathogen of the corn. One endophytic bacteria strain
which could significantly inhibit corn sheath blight and promote corn growth was isolated from Chuandan
13 corn seeding. According to morphological, biophysiological and biochemical characteristics and
16S rDNA sequence homology, the strain was identified as Bacillus subtilis, pot experiments indicated the
strain could inhibit corn sheath blight from happening, the inhibit rate could reach 43.01%; promoting
growth experiment revealed that it could significantly promote corn seed growth, the promoting effect was
equal to that of IAA, which showed a good development prospect.
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(Rhizoctonis solani) 3, 4)
[1]

, , , 30% -70

6) CNBH

5 >

’ 1.2.2 MMEERMNE: 1)

PDA ,
(241 2.5 cm ,
, ; 3,
’ [5,6], , i (
CNBH) 2) (d=24 cm)
15¢g s
. . 6 cm ; (
1 MFRET% 4x10* CFU/mL) , 5h ,
1.1 ## , 10
1.1.1 ERGF: 13, 10 15d~20d
(%)= / x100%
1.1.2 EHRE: ) (%)= / x100%
(PDA) 5 2) 1.2.3 REERANE:
(BPA) ( LB 72 h)
1.1.3 ®EH: (Rhizotonia solani) 1.4x10° CFU/mL,
(AGI-AT) , IAA
1.2 AE ;S ho, ; 10 ;
121 HREHAEMIE. dif: 1) 10 ) 54d
( 5 cm
, 10 cm~15 cm , 1.24 HSBEURESLEE:
) 5g 2) (M.R) V-P
95% 3 min~5 min
0.1% 15 min,
4 0.5 mL
, , 28 ~30 ( ,2001)®
3 d~4d, ,3 1.2.5 ZHE S DNA AYIREL: BPA
3) 28 ,
2 cm~3 cm s 5000 r/min 15 min, R
s ; DNAPL 1%
100 mL ,
107, 107, 1.2.6 16S rDNA Hy¥ #8. @k B =& PCR
0.5 mL , 16S rDNA , Primer 1(P1)5'-
28 ~30 3 d~4 d, AGAGTTTGATCCTGGCTCAGAACGAACGCT-3;
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Primer 2 (P6)5'-TACGGCTACCTTGTTACGACTTC

ACCCC-3" PCR 25 pL 2xPCR Master mix
(TIANGen, Beijing), 0.5 pL (25 pmol/pL),
0.5 uL DNA,
23.5uL 50 uL PCR 94

5 min; 94 1 min, 55 50 s, 72
1 min 30 s, 35 ; 72
7 min PCR 1% PCR

UNIQ- PCR (
) PCR
pMDI18-T
(DHS5a)( ),

Amp+X-gal+IPTG+LB

1.2.7 16S rDNA BYNFER RFE X BEMAIMEE: 16S
rDNA ,

1.5 kb BLAST GeneBank
16S rDNA DNAMEGA

2 R0
2.1 HE#HCNBH AL BEEEXBEENRETE
13 1
, CNBH,
19 9
2.2 E¥k CNBH 89 R4 M4
CNBH ( ) ,
1 >
, 5
3

£ 1 HEHk CNBH RUAEIRA (K451
Table 1 Biophysiological and biochemical characteris-
tics of strain CNBH
Test item Results
Gram staining +
Nitrate +
Starch hydrolysis +
Amylase -
Catalase +
L- Pectinose
Spore staining +*
Shape
Methyl red =
Gelatin liquefaction +
V-P V-P test +
Motility +
Phenylalanine ammonia-lyase -
Casein hydrolysis +*
Glucose oxidation +
Mannitol +
Litmus milk test
+: 5=
Note: +: Positive reaction; —: Negative reaction
2.3 E#¥k CNBH RIS HR N E
, CNBH
26.3 mm, 1
la CNBH
( 1b ),

%2 B CNBH RLEHMEIESH

Table 2

Isolate the mutant of strain CNBH

Sampling time

3d 5d 7d
Strain code
Root Stem Leaves Root Stem Leaves Root Stem Leaves
CNBH + _ _ + + _ + + +
CK - — — - - - - — -

+: ;=

Note: +: Isolated; —: Not isolated
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1 E# CNBH X £ K44 & R 2
Fig.1 Affection of strain CNBH to corn sheath blight

, , CNBH ,
( ) ,
PDA , , ) )
CNBH BH ,
3 48.0 mm, 17.5 mm,
( 3 , IAA CNBH
CNBH )
32 s 14.4 mm;
, CNBH 2.5 H ¥ CNBH #2 E 4E4&
14.88 CNBH PDA
, 9.05 mm, 20, ,
CNBH 5 ,
> CNBH
; CNBH ) 5
5 , , CNBH
2.4 E#H CNBH X £ REMEEAERANE ;
4 2, 12 , )

%3 EHk CNBH X £ KB QUi m B BB A K16

Table 3 The inhibition of strain CNBH to corn sheath blight in pots experiment

(%) (%) (mm)
Strain code Real plant numbers Plant numbers being infected Infected rate Dead numbers Dead rate Lesions diameters
CK 91 81 89.01 6 6.6 68.55"
CK 95 40 42.11 0 45.10°
CNBH 93 53 56.99 0 54.15%

(Duncan P=0.01)
Note: The same letter after the numbers mean the treatments are not significantly different (P=0.01, LSR test)

*4 B CNBHMERERSERERKEMIZID(EM: cm)

Table 4 Affection of strain CNBH to corn stem and root(unit: cm)

Treatments CK( ) CNBH CK(IAA)
Length Root Stem Leaves Root Stem Leaves
Average length 7.05° 2.65" 11.85° 4.43° 10.05° 5.50°
(Duncan P=0.01)

Note: The same letter after the numbers mean the treatments are not significantly different (P=0.01, LSR test)
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2 E# CNBH X EREMIEEER
Fig. 2 Promoting to corn seed of strain CNBH

%5 HE# CNBH 8972 E 146
Table S The stability of strain CNBH

Passage Inhibit di- Passage Inhibit diame- Passage num- Inhibit diame- Passage num- Inhibit diame-
numbers ameters (mm) numbers ters (mm) bers ters (mm) bers ters (mm)
1 26.3 6 25.6 11 25.6 16 25.5
2 26.4 7 25.5 12 25.3 17 25.5
3 26.2 8 25.5 13 25.4 18 25.6
4 26.0 9 24.4 14 25.4 19 25.5
5 25.8 10 24.2 15 25.6 20 25.5
25.5 mm , 16S rDNA GenBank 16S rDNA
, DNASTAR
2.6 BE# CNBH IR FEMELETE s
CNBH 16S rDNA PCR 1.5 kb (Bacillus subtilis) 16S rDNA
GenBank , 8P119 95% s R
WMBO014 Blast CNBH CNBH 3

Bacillus subtilis strain EDR4
Bacillus subtilis strain HDYM-07
Bacillus sp. ceb01

Bacillus subtilis strain T2

Bacillus licheniformis strain BOH108
Bacillus subtilis strain BOH2
Paenibacillus sp. AT60

Bacillus sp. PP19-H3

Bacillus subtilis strain CICCHLJQ70
1 = (NBH

1723 Bacillus subtilis strain HDYM-25

T T
160 140 120 100 80 60 40 20 0
Nucleotide substitutions (x100)

3 E# CNBH M RZ A B H#
Fig. 3 The phylogenetic tree of strain CNBH
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31 HAEHAEMRREX
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