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Isolation and Identification of Antagonistic Bacteria Inhibiting
Against Rhizoctonia solani of Cotton Rhizosphere
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(Department of Microbiology, College of Life Science, Key Laboratory for Agriculture Microbiology, Shandong
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Abstract: 25 antagonistic bacteria screening from cotton rhizosphere have antibiotic against Rhizoctonia
solani Kuhn. Two isolates MH1 and MH25 have obviously antibiosis. Based on the results of morphologic
characteristics, physiological and biochemical properties and phylogenetic analysis of 16S rDNA, MH1 was
identified as Brevibacillus brevis and MH25 was identified as Bacillus subtilis. The sequences of 16S rDNA
obtained in this study have been submitted to GenBank and the accession number, respectively, are
EF4488102 and EF4488103.
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Fig. 1 Antagonistic result of isolates MH1 and MH25 against
Rhizoctonia solani Kuhn
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1
Table 1 Sampling locations and isolates
() () (%)
Number Sampling locations Isolates Antibiotic isolates Antibiotic isolates rate
X 125 3 2.40
Zhou big temple of gaohe
. 100 4 4.00
Dene of Majixinzhuang
o . 114 2 1.75
Dene of Jixiligudui
Jining 108 3 2.78
Jining 167 3 1.80
Jining 132 2 1.52
Jining 104 1 0.96
. . 72 0 0
Experimental plowland of Jinxiang
. .. 83 1 1.20
Experimental plowland of Jinxiang
. .. 53 2 3.77
Experimental plowland of Jinxiang
. . . 75 2 2.67
College of Agricultural science ,Jining
. . . 70 1 1.43
College of Agricultural science ,Jining
. . .. 74 1 1.35
College of Agricultural science ,Jining
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2 MH1 MH25 (18 h, >=<1000)

Fig.2 Shape of two isolates MH1 and MH25 (18 h, ><1000)

2.3 HIBEY{L4EE 2.4 16S rDNA F5|5
MH1 MH25 2 PCR 1% , 3

MHI1  B. brevis
MH1 bp M MHI MH25
B. brevis
, pH5.5 MHI B. brevis
, 50°C  MHI1 B. brevis
; MH25  B. subtilis
, : MH25 B. subtilis
, MH25 )
B. subtilis , 3 1%

Fig. 3  Electrophoresis result with 1% agarose gel
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2
Table 2 Characteristic of physiology and biochemistry
Characteristics MH1 B. brevis MH25 B. subtilis
Peroxidase - ND a4 +
Nitrate reduction I v 4 I
Glucose 4 A 3 3
Acid production Mannitol 4 + +
Xylose = - _ +
Arabinose 4 = = +
Glutin hydrolysis 4 +* + +
Starch hydrolysis = = 4 +
Citrate utilization + v + +
V-P V-P reaction — _ 4k +
2% NaCl s v 4 4
5% NaCl _ _ + 4
7% NaCl - ND A +
10% NaCl - ND + ND
pH 5.5 4 = = ND
pH 5.7 A ND A A
pH 6.8 + ND + +
pH 9.0 - - - ND
Growth at: 4 - ND - -
10 - ND - d
15 - v + ND
30 4 ND 4+ 4
50 4 - -
65 4 ND - _
i [t ;d: 11%  89% ; ND: 3 Ve
Note: "+"positive; "-"negative; d: 11% 89%strains are positive; ND: undetermination; V: instabling reaction among strains
MH1 MH25 16S rDNA MH1 MH25 16StDNA NCBI
: 1436 bp 1445 bp, BLAST , treeconw
GenBank (http://www.ncbi.nlm.nih.gov/) : 4 , MH1  B. brevis
EF488102, EF488103 , 16S rDNA B. brevis

0.1

1000, B. thuringiensis 2000031482 (AY138290)
B. cereas LRN (AY138275)
B. mycojdes S31(AB116121)
1000, B, subtilis YI001(DQ444283)
Isolate MH25(EF48103)
B. firmus 5695m-D2§AJ509007)
B. Ientus (AB021189)
B. azotoformans DSM1046 (D78309)
B. halodenitrificans SF-121 (AY543168)
B. alcalophilus DSM485T (X76436)

1000

992

B. laterosporus (AY745239)
B. borstelensis LMG 15536 (AF378230)
B. centrosporus (D78458)
B. reuszeri DSM 9887T (AB112715)
B. formosus DSM 9885T (AB112712)
B. parabrevis IFQ 12334T (AB112714)
B. brevis B15 (AY591911)
Isolate MH1 (EF488102)
B. agriNCHU1002 (AY319301)

1000

4 16S rDNA
Fig. 4 Phylogenetic tree based on 16S rDNA sequence from isolates
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B15 (AY591911)  16S rDNA 99%, : . 2003,
MH25 B. subtilis , 19(4): 171-174.
16S rDNA B. subtilis YJ001(DQ444283) [3] ; ; : 4 -
16S rDNA 99%, . , 2006, 26(5): 30-33.
[4] , ) .
3 Wi , 2004, 10(1): 99-103.

[5] Fiddaman PJ, Rossal S. Selection of bacterial antagonists
for the biocontrol of Rhizoctonia solani in oilseed rape.
Plant pathology, 1995, 44(4): 695-703.
s [6] Darrell H, Mallonee. Biocontrol of Rhizoctonia solani
(11] Damping-off of Tomato with Baeillus subtilis RB14. Ap-
plied and Environmental Microbiology, 1996, 62(11):

4081-4085.
(7] , , . B034
, 1999, 30(4):
2 340-343.
MHI1 MH25 8] . ’ . X08
’ . , 1998, 38(1): 13-19.
R MHI1 MH25 [9] ’
, 2001, pp. 43-65.
é% 5% i I'-ﬁk [10] Ausubel FM, Brent R, Kingston RE, et al. Short protocols
in molecular biology. John Wiley & Sons, Inc, 1995,
[1] > > > - 36—40.
, 2004, 30(3): 39-39. [11] , .5
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