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Analysis on the colonization of entophytic bacteria B47 and its
control on tomato bacterial wilt
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Abstract; Endophytic Bacillus subtilis strain B47 ,which was isolated from the stem of tomato, was an ef-
ficient biological control agent on tomato bacterial wilt. A strain resistant to streptomycin derivative of
wild strain B47 was used to study the colonization ability and fluctuation of populations in soil and tomato
organs, and its biological control on tomato bacterial wilt. The result indicated that strain B47 could colo-
nize in both soil and tomato organ. After being inoculated in soil, the population of strain B47 increased
gradually from the 15th day to 45th day, and then decreased after 45 days. The colonization ability of
strain B47 in soil varied with the treatments and types of soil. The population of strain B47 in sterile gar-
den soil was 9.84 x 10" cfu/g, however, the population in raw garden soil was 9.91 x 10° cfu/g on 45th
day after being inoculated. After dipping root inoculation treatment, the population of strain B47 inside
roots and stems increased gradually from the seedling stage to fruit setting stage, and then decreased after
ripening stage. With the increasing of the population of strain B47, the population of Ralstonia so-

lanacearum decreased significantly while they were mixed at a similar population in the inoculation into
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soil. The control efficacy on tomato bacterial wilt was 79.79% on 20th day after being inoculated with Ra-

Istonia solanacearum by root dip when the population of strain B47 inside roots and stems of tomato plant
was 1.17 x10* c¢fu/g FW (fresh weight) and 3.33 x 10" cfu/g FW, respectively.
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Fig. 1 Population dynamics of strain B47 in sterile soils (A) and raw soils ( B)
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Table 1 Colonization ability of strain B47 in soil

and its control efficiency to tomato bacterial wilt

e = L HRT M 14 BA47 TR bk 55 7 i A B TR 1 D
R (d) Inoculating Ralstonia solanacearum( CK) Inoculating mixture of strain B47 and Ralstonia solanacearum
Days of = o e mam o R o . .
e SR VA B47 P R A TR BIANOR
om lbp‘ i & Number of Disease Number of Number of Disease Control
of{naf) beel 1:155 pathogens incidence strain B47 pathogens incidence efficiency
after inoculation
(108 cfu/g soil) (% ) (10°cfu/g soil) (10°cfu/g soil) (%) (%)
0 10.10 £0.01 51.10 £0.02 10.60 +0. 60 9.10 £0.57 15.34 69.98 ¢
15 2.50 +£0.02 68.80 +7.60 0.40 +£0.03 0.30 +£0.02 40.00 41.86 ¢
30 85.00 +0.20 95.50 £7.60 78.00 +£0.67 1.44 £0.07 42.22 55.79d
45 22.00 +0.50 42.20 +2.00 144.00 +8.00 3.40 +£0.02 6.67 84.29 b
60 4.40 +£0.01 6.70 £0.67 2.20 +0.01 0.88 +0.01 0.00 100.00 a

Y SSR MR, R F RS N 22 R B (P=0.05), %2 ~3 [,
The same for the Tables 2 —3.
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Fig.2 Population dynamics of strain B47 in rhizosphere of tomato cultivated in sterile soils (A) and raw soils (B)
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Table 2 Populations dynamics of strain B47 in tomato organ in different days after inoculation ( x 10* cfu/g FW)
FERRAE K 1 T ZH $EHh B47 J5 IREL Days after inoculating strain B47 (d)
Soils for growing plant Organs of plant 0 15 30 45 60 80
KE M+ R Root 0f 2.3e 41.1b 116.7 a 10.9 ¢ 4.2d

Sterile garden soil 257 Stem 0e 0.6 be 1.0b 10.1 a 0.4 cd 0.3d
KRR B A L Root 0d 0.9 ¢ 1.2¢ 13.2 a 2.6 b 1.3 ¢
Raw garden soil 2L Stem Oe 0.1d 0.6 b 1.6 a 0.3 ¢ 0.2 cd

B AR AR K A bR, RS 15 ~45
K, BATLE ) B R B R L 3k 4011 x 10° ~
1.17 x 107 cfu/g FW , Z5 0 (10 1 38 in 18, Ho s &=
7E1.01 x10° ~1.01 x 10* cfu/g FW; 450 60 KJ7,
FROFRZEr () B47 B Y R IO B 0 TR 3 (%
2) o FRIATET a0 A K R 2 B A o AR R P
FERE 1, (H B AR K A |
2.5 B47 XWEMBHBHIBGIEIEA

BHRPE 2 107 cfu/mL 1Y B4T B 1A 77 53 )
FHAFRIFEAR () 7 A B AR K 21 REYFR A, T
FEREERT 9 15 K BRI 0 KM 15 K, H

ML B RE AR BE R 107 cfu/mL 1Y 5 75 A B
PR BRI, THEFN 5 AN R IS 20 K82 i Af ik
RIRTEOL . SR B AR R ] BT WA o 4 A
15 KJ5 ,B47 1] DL ZE AL S B, AR b i) & &2
H1.17 x10* cfu/g FW, 2509 58 3.33 x 10* cfu/
g FW X5 R B IRRCRH 79. 79% ; IR 15
K MRAH B47 S8R 2.01 x 10* cfu/g FW, 256K
FEN1.1x10° cfu/g FW |, AR i s 09 05 16
RORIA 88. 40% ; BAT 5 7 il 7 A i T[] I i R 422
o, X i Al R B A AR R 52.12% (R 3)
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Table 3 Colonization ability of strain B47 in tomato plants and its control efficiency to tomato bacterial wilt

B47 #H& No. of strain B47 (10* cfu/g)

b R £ SR BIAR( %) B B8R (% )
Treatment L5 LS = Plants Diseases Disease incidence Control efficiency
Soil Root Stem
A — 1.17 3.33 104 19 18.27 79.79 b
B 41 2.01 0.11 105 11 10. 48 88.40 a
C 23800 — — 104 45 43.27 52.12 ¢
D(CK) — — — 104 94 90.38 —

TE TR (A) BRI (B) Bl BAT 15 K5 HIRAR LA 78 0 75 A0 TR (AR AR 5 HISEAR 122 (R 4567 BA7 S5 i 75 Wi T AR (C) 5 1R
FRIEFEFN T T A B ( CK) BYAEER (D) . Note: Plants were inoculated with pathogens by means of dipping roots 15 days after inoculating strain B47

with stem needle puncture( A ) and dipping roots( B) ,inoculated with pathogens and strain B47 at same time( C) and pathogens as CK(D) by means of

dipping roots.
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