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Abstract: Ralstonia solanacearum is a kind of soil-borne bacteria destructive to agricultural crops. As it is extensively distributed
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in the tropical, subtropical and temperate zones, it seriously threatens food safety of the world. In the world, a large number of
scientists have devoted their efforts to studying bacterial wilt and R. solanacearum, but few have done a systematic research
because there are so many factors contributing to the survival of R. solanacearum and most of the researches focus on a single
factor only. Therefore, it is essential to identify what are the key factors that influence R. solanacearum survival in the soil to
gaining some valuable insights into management and control of the soil-borne diseases. Nevertheless, the factors are multifarious
and their dynamics in soil systems together with their effects on R. solanacearum remain poorly explored. Herein, this paper
aimed to primarily collate the effects and traits of R. solanacearum, as well as soil biotic and abiotic factors on the survival of R.
solanacearum in soil. To achieve this goal, this paper first reviewed researches on impacts of individual and population
characteristics of R. solanacearum, and then those on interactions of soil biotic and abiotic factors on R. solanacearum, especially
reports on their roles in controlling soil-borne plant diseases. In the next section, this paper put forth an outlook for control of
plant pathogenic R. solanacearum in future in light of the problems existing currently in this aspect. The traits of R. solanacearum
include gene, behavior, and metabolite; soil biotic factors, such as populations and community structures of soil nematode,
protozoan, bacteria, fungi, and specialized phage; and soil abiotic factors, such as root exudate, soil nutrients (i.e. N, P, and K),
and soil physiochemical properties (i.e. pH, density, and temperature). Similarly, R. solanacearum survival in soil has three
aspects: survival in the non-rhizospheric soil adjacent to the host plant, survival in the rhizosphere of the host plant, and survival
on the root surface of the host plant. Hence, it is suggested that future researches be oriented towards investigation of R.
solanacearum survival in soil and exploration of measures and practices of preventing soil-borne diseases. Therefore, future
efforts should be accordingly devoted firstly to investigations of influences of soil microorganism, soil fungal communities, and
general phage on R. solanacearum survival in soil. Soil microorganisms, such as earthworm and mite are important components
of the soil food web, which can significantly change the above-mentioned biotic factors of R. solanacearum in soil together with
soil structure. Secondly, it is essential to clarify how R. solanacearum dynamic in soil responds to climate change. Climate change,
such as warming and drought can directly influence R. solanacearum survival by regulating soil temperature and moisture, and
indirectly by affecting growth of the host plants. Thirdly, mathematical models should be constructed as soon as possible for
predicting survival rate of R. solanacearum in soil. This is essential due to the multifarious nature and complexity of the factors
influencing R. solanacearum survival in soils. Hence, mathematical models might be the only tools to clearly assess these
elements with designed objects and parameters. The models can even assess relative contribution of each factor to R.
solanacearum survival separately under certain conditions and further distinguish key influencing factors. And fourthly, it is
important to comprehensively investigate influencing factors while controlling the soil-borne disease in the field. This is a result
of manipulating the factors influencing R. solanacearum survival in soil. At the end, more, attention should be paid to irrigation
schemes. Irrigation may significantly affect effectiveness of the measures or practices of preventing the bacterial wilt due to its
substantial R. solanacearum introduction to the field.

Key words: Ralstonia solanacearum; Survival of bacteria in soil; Individual characteristics; Population characteristics; Soil biotic

factors; Soil abiotic factors
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