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Study on Disease-preventing and Growth-promoting Effects of Two Antifungal
Bacteria from Tobacco Rhizosphere
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Abstract: Using plant growth-promoting rhizobacteria to control soil borne plant diseases is an promising field in biological control.
The objectives of this study were to determine the effect of plant growth-promoting of two biocontrol bacterial strains. They were
screened from tobaccos rhizospheric soil and its controlling tobacco black shank. The experiment design was four treatments,
including biocontrol bacterium YC0573 or YC0136 was applied as a soil drench respectively, metalaxyl mancozeb, and the disease
control. The results showed that YC0573 and YCO0136 reduced disease severity by 90.9% and 95.4%, both of them were better than
metalaxyl mancozeb (86.4%); and the tobaccos growth of the treatments with YC0573 and YC0136 were better than control. The
content of chlorophyll, leakage rate of electrolyte, and the activity of SOD, POD, PPO, PAL and CAT in 30 days, 60 days and 90
days after inoculation were determined, and the results indicated that PGPR strains YC0573 and YC0136 could control tobacco black
shank effectively and promote tobacco growth. Both of the two strains could induce system resistance of tobaccos.

Keywords: tobacco; plant growth-promoting rhizobacteria; tobacco black shank; control effect, promote growth; induce system
resistance
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1
1.1
1.1.1
10 kg 6.41
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1.1.2
= 40%
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200 g
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1.2
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1 YC0573 YCO0136
CK
2
105 C 30 min 60 C 48 h YCO0573 YCO0136 CK
60d
1.2.4 30 60d
60 90d 4 YCO0573
3 CK 75.18% 17.73% 28.33%
70.92%
POD 10.51% 26.23%
SOD PAL 65.75% YCO0136
CAT 24.73% 23.33% 82.58%
[15] [15]
125 17.08% 21.31% 77.04%
TTC U 2
126 SPSS 18.0 Duncan Y0573 YCO136
o, o,
0.05 (p<0.05) CK 53.38% 64.19%
44.25% 54.41%
2 YC0136
1)
21 CK 28.80%
1 22.45%
35 d CK
YCO0573 90.9% YCO0136 2.3
95.4% 3 4
86.4%
2.2 30
1
Table 1 Effect of tobacco black shank in greenhouse
7d 14d 21d 28d 35d
/d /% 1% /% 1% /%
YC0573 21 0 100 0 1.67a 93.3 3.33a 89.5 3.33a 90.9
YC0136 28 0 100 0 Oa 100 1.67a 94.7 1.67a 95.4
21 0 100 0 1.67a 93.3 5.00a 84.2 5.00a 86.4
CK 7 8.33 - 15.00 25.0b 31.7b 36.7b

(p=<<0.05)
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3.00 =
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Fig.1 Agronomic traits of tobacco in different growing phase
p<<0.05
60d 90d 2
d Table 2 Biomass of tobacco
/g /g
YCO0573 YC0573 (78.64=7.76)ab (14.05£1.94)a
YCO0136 84.97+7.24)a 15.04+2.02)a
SOD POD PPO PAL CAT ( ) ( )
(69.39+10.57)b (9.74+1.45)b
V) V) 0, V)
24.60% 35.68%
3
Table 3  Effect of antagonism bacterium on physiological index of tobacco leaves
/d YC0573 YCO0136 CK
30 1.95a 1.80ab 1.52bc 1.45¢
/(mg-g" FW) 60 2.50a 2.38 2.11b 2.07b
90 1.50a 1.47a 1.45a 1.44a
30 29.54b 25.37¢ 32.29b 37.40a
60 22.43b 21.75b 29.34a 32.58a
90 35.29b 36.29ab 37.24ab 38.572a
30 194.68a 178.47a 147.87a 135.925a
SOD/(U'g’1 FW) 60 228.70a 222.16a 202.74b 198.14b
90 139.64a 130.21a 127.17a 133.13a
30 143.02ab 156.18a 106.58¢ 127.07b
POD/(U-g"' FW) 60 186.71a 189.60a 140.89¢ 159.24b
90 147.29a 158.49a 133.51a 143.78a
30 124.00ab 132.00a 113.87bc 103.470c
PPO/(U-g" FW) 60 158.40a 164.00a 137.33b 127.20¢
90 137.60a 138.13a 127.47b 125.606b
30 888.00ab 910.00a 730.00bc 710.67¢c
PAL/(U~g'l Fw) 60 1144.67ab 1193.33a 1071.33b 918.67¢
90 860.67a 886.67a 848.00a 834.00a
30 6.72a 7.41a 5.57b 4.169¢
CAT/(U-g' FW) 60 8.29a 8.99a 6.75b 6.11b
90 4.24a 4.27a 4.19a 4.16a
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CK 31.15% YCO0136 SOD POD
PPO PAL CAT CK 14.97%
12.12% 19.00% 27.57% 29.90% 47.13%
CK  33.24%
PPO  PAL
CK 7.96% 16.62% POD
CK 30d YC0573 YCO0136
PPO PAL
CAT 5 CK YCO0136
POD CK
CAT
CK 9 d
YC0573 YCO0136 PPO CK
YCO0573
CK
CK
YCO0573 SOD
YCO0136 5

2.4
4
YCO0573 YCO0136
CK YCO0136
CK 43.56% YCO0573

YCO0136 CK

YCO0573
YCO0136 CK
13.13% 13.63%

CK
4
Table 4 Root development of tobacco
/g 1% Mngg'FW-h™)

A(YCO0573)  (10.63+1.83)ab (15.62+2.28)a (120.80+2.04)a
B(YCO136)  (11.93£1.69)a (16.31+1.69)a (121.33£10.79)a

C( ) (9.20+1.84)b  (15.21+1.22)a
D( CK) (831£1.92)b (14.43+1.48)a

(102.16£1.26)b
(106.78%3.19)b

Paenibacillus polymyxa

[17-18]

Paenibacillus polymyxa YC0573
YCO0136 35d
90.9%  95.4%
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