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1.2 2~4 50°C ~60C
RS 10° cfu/g( )
(SMSA )
(V8 ) NA 5~7
(3] 1.35
1.3 2%
1.3.1 10
104~ 107 cfu/ml 3
0.1 ml NA (CK) (OF)
30°C 96 h OD  (BOF) 30 BOF 1% /
(A = 600) 1 CK OF
30°C 24 h
(r)  (r=3~10mm) (R) 3
(Rlr=3~10) (4] 3
10
1.3.2 SQRI1 ( 25°C ~35C 60% ~ 80% )
[15]
1.3.3 SQRI1  16S rRNA PCR 10~ 15
DNA 10* cfu/g
16S rDNA 16SF 5-AGAGTTTGA ( 7
TCCTGGCTCAG-3' 16SR 5-GGTTACCTTGTTAC 32°C
GACTT-3' 16S rtDNA 50 ul  PCR
DNA 1pl  dNTP (2.5 mmol/L) 4 pl 30 ~40°C
(1 mmol/L) 1 pul 10xBuffer 5 ul MgCl, (25 mmol/L) 80% )
3ul Taq  (5U/ul) 0.5 ul 345ul PCR
94°C 4 min 94°C 10~ 15
30s 55C 30s 72C 1 min 30 9 25°C ~
72°C 10 min PCR 16S 30C 718
rDNA
T/A )
GenBank
BLAST ClustalX 1.8.1 CK 80%
Njplot
1.3.4 SQRI11
[16] ( 0 1
) ( 1/5 2 1/5 ~
) 1: 1/3 3 1/3 2/3
1(m = m) 5%(v 1 m) 4 [19]
SQRI11 10° cfu/ml = 3( x Y(
x ) x 100%
35% 12 = ( -
h 24h ) x 100%
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3
1.3.6 1b 5 mm
lg
9 ml 30 min 10 SQRI11 6%
10%~10" 100 pl NaCl 20°C ~ 40°C
05¢g 4.5ml
102~10" 100 pl
[19] V-P
SQR11 16S rDNA
2
0,
2.1 99% SQRI11
( )
5 2.3
SQRI1 SQR33 SQRS55 2010—2011
SQR99 SQR110 SQR11
SQRI11 la (201
1b
2 10 cm
,~| - ; . 2 2~3
* % - r 2
. . 1
_ 5
d - Y BOF (
B CK 71.43%
® ® 50% 7 6) 0 CK
B 1 FE SQRLL KIiME B (a) B E K (b) °
Fig. 1 Inhibition zone (a) and colony morphology (b) of 80% 10 ~
antagonistic bacteria agent SQR11 15 BOF 31.37%
45.00% BOF
2.2 SQR11 47%
SQR11 NA 24 h ( 2a 1)
105 Oy g 90
75
§ g S 60
3z ﬁ ﬁ 45
i & & 30
15
' y 0
30 40 50 2 7 12 17
BRE RE(d) BRE KB BRERE(d)
(a b c )

B2 3RAHAELZLEBR KR

Fig. 2 The morbidity statistics of successive pot experiments
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R1 EEIFEFAREVRANEDEHALIEERFIEE (%)
Table 1 Biological control rates of OF and BOF treatments during successive pot experiments (%)
(d) OF BOF (d) OF BOF (d) OF BOF
32 —0.14 71.43 4 38.41 69.23 12 39.98 100.00
34 —0.12 62.50 5 11.13 66.67 14 23.83 90.48
36 0.00 60.00 6 2.32 62.79 16 15.00 95.00
38 0.00 50.00 7 4.69 68.75 18 19.03 90.48
40 0.00 53.85 8 6.67 68.00 20 22.57 90.32
42 -0.12 47.06 10 14.28 69.23 22 24.00 90.00
44 0.05 45.00 12 11.65 71.85 24 11.54 90.38
46 0.12 4231 14 10.91 72.72 26 18.65 89.83
48 0.00 33.33 16 13.16 70.18 28 14.72 91.18
49 0.08 31.37 18 13.16 69.23 30 10.95 90.41
50 0.13 41.43 34 13.26 91.57
52 0.02 47.19 36 13.33 91.11
54 0.09 47.42 40 12.37 90.72
3 SQRI11
CK 3.76 x 10" cfu/g OF 2.57 x 10"
cfu/g BOF 2.18 x 10* cfu/g 3
90%
2.4
BOF
15 16 CK RS
BOF 80% BOF SQRI11
( 3~5 ) 69.23%
( 5~9 ) 62.79%
68.75% ( 10~18
) 72.72%
69.23% (
2b 1)
CK  2.49 x 10* cfu/g OF ( 3a b)
1.82 x 10* cfu/g BOF 1.37 x 10* cfu/g CK 80%
BOF
12 CK OF BOF BOF
( 12~18 ) BOF 4 SQRI11
100.00% 2.7 x 10 cfu/g
90.48% 14 20 ~ SQRI1
24 BOF SQRI11
89.83% 3x10* cfu/g
92% ( 3b)
( 2¢ 1)
1 OF CK

BOF
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Fig. 3 Changes of pathogen RS numbers in bulk soil (a) and rhizosphere soil (b) of different treatments
8.0 r
H 2 x 10° cfu/g
o Bl o o—0—0 4.13 x 10°
. —e— Lkt cfu/g 10" cfulg  ( Sa)
%% —O— fithst:
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Fig. 4 Changes of antagonistic bacteria SQR11 numbers in bulk soil SQRI11
and rhizosphere soil of the BOF treatment
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Fig. 5 Changes of strain RS(a)and SQR11(b) viable numbers in bulk soil and rhizosphere soil of the diseased plants in BOF treatment
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%2 BOFAMEHREMANFREMENEHE(0 cfu/g 8 E)
Table 2 Pathogen and antagonistic bacteria numbers in plants of the BOF treatment
RS 21.56 +2.64 332+ 1.15 3.33+£1.52 2.16 = 1.00
0.36 +£0.15 0.14 £0.06 0 0
SQRI1 208.78 + 10.51 6.33 £ 1.53 5.00 £0.58 0
226.53 +7.21 38.67£7.57 21.00 +7.76 3.67+0.58
x3 FLBEREEKIER
Table 3  Effects of different treatments on tobacco growth
(cm) (%) (9] (%) (& (%)
CK 65.33 £3.22 - 128.33 £6.02 13.82 £0.53
OF 65.85 +3.29 0.46 130.33 £4.84 1.56 14.51 £ 0.69 4.99
BOF 77.63 £2.51 18.83 182.42 £9.23 42.15 19.89 £ 0.95 43.97
(BOF) (CK) 271 3
OF
CK [28]
1.56% 4.99% BOF CK
18.83%
42.15% 43.97%
29
SQRI1 (291 SQRI11
107 cfu/g
3
[21-22]
SQRI11
SQRI1
R11
SQ RS
SQRI1 RS
3
[23]
SQRI1
[24]
[25]
SQRI11
[26]
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Effects of Successive Application of Bioorganic Fertilizer on Controlling
Tobacco Wilt Caused by Ralstonia solanacearum

SONG Song', SUN Li', SHI Jun-xiong®, FENG Yong-gang’, YANG Xing-ming', TAN Shi-yong',
* .
LI Rong'", SHEN Qi-rong'
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;
2 Guizhou Tobacco Research Institute, Guiyang 550003, China)

Abstract: An antagonistic bacterium named SQR11 which possessed strong ability to suppress tobacco bacterial wilt
caused by Ralstonia solanacearum (abbreviated as RS) was isolated, and the biological control effect of successive application of
bioorganic fertilizer produced by this strain on controlling tobacco wilt was studied. Based on physiological and biochemical
determination and the 16S rDNA sequence analysis, strain SQR11 was identified as Bacillus amyloliquefaciens. Biological
control efficiency of the bioorganic fertilizer applied during the successive batches of pot experiments were 47%, 69% and 89%,
respectively. Results from the third pot experiment indicated that plants showed symptoms when the number of pathogens in the
rhizosphere soil reached 2x10° cfu/g dry soil, and the incidence of symptoms were accompanied with the increasing number of
RS. The pathogens were effectively controlled when the number of antagonistic bacteria in the rhizosphere soil reached 2x10’
cfu/g dry soil. The number of the antagonistic bacteria in the stems of the healthy tobacco was 4x10* cfu/g plant tissue, while the
number of the pathogens in the same position was 1.5x10* cfu/g plant tissue; the number of the antagonistic bacteria in the stems
of the diseased tobacco was only 6x10° cfu/g plant tissue, whereas the number of the pathogens in the same position reached
3x10° cfu/g plant tissue. The results also indicated that application of the bioorganic fertilizer could also promote tobacco growth.
In conclusion, successive application of bioorganic fertilizer produced by strain SQR11 could significantly control the tobacco
bacterial wilt caused by Ralstonia solanacearum by extensive colonization of SQR11 in the tobacco roots.

Key words: Tobacco bacterial wilt, Biological control, Bio-organic fertilizer, Bacillus, Colonization



