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Effect of Temperature, Relative Humidity, Inoculum Amount and pH on
Pathogenicity of Ralstonia solanacearum on Tobacco
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Guiyang 550081, China)

Abstract: Ralstonia solanacearum is a worldwide soil born bacterium on tobacco, and its pathogenicity is affected by many factors
but the key factors are still unclear. In this study, the effect of temperature, relative humidity, inoculum amount and pH on
pathogenicity of R. solanacearum was systematically analyzed. The method of stab inoculation on detached leaves was used
throughout the whole experiment. The results showed that the pathogenic amount of R. solanacearum was between 1.3 cfu and 1.3x
108 cfu, and the biggest scab in detached tobacco leaves was observed in the treatment of 1.3x 108 cfu. The pathogenic temperature
of the bacterium was from 20 C to 35 °C, and the best range was from 30 ‘C to 35 “C, showing decreased incubation period with
the raise of temperature. Tobacco bacterial wilt could happen under the relative humidity range of 40% to 100%, thus humidity was
not the key factor for this disease. The pathogenic pH value range was from 5.0 to 8.0, and the best value was around 6.0. In
conclusion, temperature and pH value were the key factors for pathogenicity of R. solanacearum. These results provided scientific
evidence for occurrence mechanism of tobacco bacterial wilt.
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1.3x10°cfu48 h /cfu /em?
2 10° 1.3x10% 0.78+0.14a
0.63 cm 10! 1.3x107 0.57+0.03b
10? 1.3x10° 0.69+0.09a
2.2 10° 1.3x10° 0.59:0.02b
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Table 2  Effect of temperature on Ralstonia solanacearum pathogenicity in tobacco leaf
C /em?
24 h 36h 60 h 84 h 108 h 132 h
18 0b Oc Oc 0d Oe Oe
20 0b Oc Oc 0.57+£0.13 ¢ 0.79+0.07 d 1.37+0.12d
25 0b 0.50+0.05 b 0.82+0.06 b 1.06+0.22 b 1.55+0.13 ¢ 2.02+0.43 ¢
28 0b 0.45+0.06 b 0.98+0.08 b 1.57+£0.33 b 2.64+0.23 b 3.97+0.67 b
30 0b 1.37+0.13 a 2.05+0.28 a 3.96+0.54 a 4.21+0.32 a 4.67+£0.74 a
35 0.8+£0.07 a 1.62+0.24 a 2.14+0.17 a 4.3240.36 a 4.65+0.29 a 4.89+0.53 a
24 pH
3 pH 3.5~10.0 pH85 pH9.0 H
H pH 5.0~9.0 120 h
6.0 pH3.5~4.5 9.5~10.0 H
pH 6.0
1.4x10' cfu pH 5.0 7.0
=
55 80 pH&8S5 9.0
87
1.7x10% cfu pH
3 H pH 5.0~8.0



5 pH 11
3 pH
Table 3 Effect of pH on Ralstonia solanacearum pathogenicity in tobacco leaf
2
pH /cfu fem
24h 48 h 72h 96 h 120 h
35 0 0d 0d 0d Oc 0d
4.0 0 0d 0d 0d Oc 0d
4.5 0 0d 0d 0d Oc 0d
5.0 8.2x10° 0.33+0.03 b 0.64+0.13 b 0.814+0.07 ¢ 0.95+0.10 b 1.03+£0.07 ¢
5.5 2.7%10° 0.44+0.04 a 0.78+0.12 b 0.93£0.12 b 1.04£0.11 b 1.16x0.12 ¢
6.0 1.4x10'° 0.47+0.05 a 1.05£0.34 a 1.41£0.24 a 1.60+£0.32 a 1.79+0.26 a
7.0 6.7x10° 0.31+0.01 b 0.54+0.02 ¢ 0.94+0.11 b 1.12+0.12 b 1.36+0.05b
8.0 3.3x108 0.27+0.02 ¢ 0.50+0.04 ¢ 0.80£0.06 ¢ 0.98+0.09 b 1.3840.07 b
8.5 1.7x10° 0d 0d 0d Oc 0d
9.0 1.7x10° 0d 0d 0d Oc 0d
9.5 0 0d 0d 0d Oc 0d
10.0 0 0d 0d 0d Oc 0d
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