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Ralstonia solanacearum (Ralstoniaceae) is a plant-pathogenic bacterium that causes vascular wilt in a wide range of 
economically important crops and ornamentals worldwide. It can survive in the soil, spreads through water, enters plant 
roots, multiplies in xylem and disrupts transport of water and minerals via xylem leading to collapse of the host (Mansfield et 
al. 2012). The pathogen is known to occur as a species complex. The evolutionary analysis of R. solanacearum (Rs) 
complex with samples collected across the globe revealed the presence of four haplotypes (I, II-IIa and IIb, III and IV). Each 
haplotype consisted of different races and biovars displaying distinct host specificity and climatic requirements (Wicker at al. 
2012). Disease caused by R. solanacearum are most important in tropical environments, which favors its persistence and 
pathogenicity. However, some races, such as race 3 biovar 2, are reported to occur in temperate climates in attenuated 
form. The persistence, colonization and pathogenicity of the bacterium are highly influenced by various ecological factors, 
such as temperature, moisture, soil texture and irrigation water with variable pH, salt and sediment levels. Elsas et al. (2001) 
reported that the survival of R. solanacearum biovar 2 (strain 1609) was significantly higher at 12, 20, and 28°C in both 
sterile and natural irrigation waters than at 4, 36, or 44°C. According to the study by Elsas et al (2001), temperature had a 
major influence on the bacterium population dynamics and survival relative to the effect of irrigation water types. Sterile 
water was shown to favor bacterial persistence and population buildup due to absence of salts and sediments compared to 
natural irrigation water. Inoculation of tobacco plants with R. solanacearum tagged with the green fluorescent protein gene 
(Rs:gfp) showed that high temperature (31°C) and humidity (81% moisture) levels accelerated virulence of the bacterium to 
induce the highest wilt incidence of 91% in tobacco plants. These favorable conditions enhanced the Rs:gfp to densely 
colonize the root tips and root hairs resulting in higher bacterial populations in the rhizosphere and higher disease incidence 
(Li et al. 2017). Sandy loam or silty loam soils with higher levels of pH, NO3- or NO2- due to soil amendments (Urea+CaO) 
were shown to reduce R. solanacearum populations in Philippine farming lands (Michel and Mew 1998). The host plant 
immune responses, such as pattern-triggered immunity (PTI) and effector-triggered immunity (ETI), against the bacterium 
were also shown to be modulated by ambient temperature (Cheng et al. 2013). Relatively low temperatures (10–23°C) 
favored the secretion of bacterial effectors thereby inducing host ETI signaling, while elevated temperatures (23–32°C) 
enhanced bacterial multiplication and PTI signaling (Cheng et al. 2013). The study established that temperature fluctuation 
(low and elevated temperatures) is involved in co-existence of host immune responses of ETI and PTI against bacterial 
infection stages (Cheng et al. 2013). Overall, current knowledge indicated that temperature had a major influence on the 
bacterium population dynamics and host-pathogen interactions than other ecological factors. This could explain, in part, why 
Rs is a significant problem in tropical environments than temperate climates. 
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