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Abstract: 

most destructive diseases of potato. The use of healthy seed 

potatoes is the most effective means to control the disease. 

Ralstonia solanacearum, the causal organism of bacterial 

Therefore, there is a requirement to detect R. solanacearum 

in seed potatoes quickly and reliably for quarantine purposes. 

R. solanacearum in potato tubers for quarantine purposes. The 

based method for detection of R. solanacearum in potatoes 
2 cfumL-1 sensitivity. The developed detection method 

is user-friendly as it does not require more complicated and 

method more appropriate for quarantine purposes in Sri Lanka.

Keywords: Ralstonia 

solanacearum, Rsol , seed potato. 

INTRODUCTION

Solanum tuberosum

largest food crop, as it is an important staple food in the 

is considered as an economically important vegetable 

Ralstonia solanacearum is a major 

problem confronted by the potato farmers in Sri Lanka. 

The estimated loss of potato yield in Sri Lanka due 

et al.

R. solanacearum is 

considered as a quarantine pest in Sri Lanka. Some of 

the strains of this species have not yet been reported; 

the existing strains also have a restricted distribution 

R. solanacearum 

Heliconia, 

strains of R. solanacearum

R. solanacearum

R. solanacearum

R. solanacearum

area in the upcountry Intermediate Zone of Sri Lanka 

of R. solanacearum into the country may cause major 

outbreaks of diseases not only in potato but also in other 

causing huge economic losses.  

to detect Ralstonia solanacearum in potato for quarantine purposes
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Since R. solanacearum

range, it is challenging to manage the disease. Use of 

healthy seed potatoes is one of the most effective means 

to control the disease 

pathogen is present in the soil, use of disease-free seed 

et al., 2009). Seed potato tubers should be obtained from 

disease-free crops. 

physiological age until they are used for cultivation 

et al

but-not-culturable R. solanacearum is 

and it may complicate culture-based diagnosis (van Elsas 

et al., 2001). Indirect enzyme-linked immunosorbent 

assay (indirect ELISA) (Robinson-Smith et al.

et al.

et al., 1996) 

are some of the immunodiagnostic assays that use 

R. solanacearum. 

immunostrips

sensitivity of immunodiagnostic assays is limited to 104 

to 106 cfumL-1 (Elphinstone et al.

et al., 2000). Further, no universal monoclonal antibodies 

for R. solanacearum are available and hence several 

antisera giving false positive results (Llop et al., 1999). 

Therefore, these techniques are not completely reliable. 

Fluorescent in situ et al., 

rRNA region to detect bacteria in environmental samples. 

The main limitation of this method is that the probes are 

R. solanacearum because the probes 

other closely related bacterial species. Loop-mediated 

denaturation of the template DNA. Although the method 

is rapid and R. solanacearum
4 to 106 cfumL-1 (Kubota et al., 

2008).

immunodiagnostic methods and can be used for the 

R. solanacearum 

in asymptomatic or latently infected potato tubers. 

of target DNA. Due to the presence of polysaccharides 

act as inhibitors of Taq

et al., 2012), it is essential to isolate good quality bacterial 

DNA from potato tubers. In the detection of pathogens 

routinely for quarantine purposes, the DNA extraction 

complicated and toxic chemical substances; rapid; and 

mediated detection of R. solanacearum in potato tubers 

for quarantine purposes. Furthermore, the sensitivity of 

METHODOLOGY

streaming. Fourteen potato tuber samples of the infected 

sealed polythene bags, taken to the laboratory and stored 

described by Wilson (1997) that is used to extract DNA 

to extract bacterial DNA directly from potato tuber 

extracts, making the process simple and rapid. 

longitudinally and cylindrical slices of 1 cm diameter 
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-1

-1

leaving the DNA pellet at the bottom of the tubes. The 

PCR with Rsol

R. solanacearum

et al., 

the 

2

Taq DNA 

-1 ethidium bromide at a constant voltage of 

Vilber Lourmat, France).

detection method using statistical analysis

A 24 h old R. solanacearum ® 
™

a serial dilution up to 10-8

from each 10-4 to 10-8

forming units per mL (cfumL-1

calculated by multiplying the number of colonies on the 

mL (cfumL-1

 The original R. solanacearum broth culture and its 

dilutions, 10-2, 10-4, 10-6 and 10-8

tissues as described in Ozakman and Schaad (2003). 

borer and cut transversely into cylindrical slices of 1 cm 

diameter and approximately 2 mm thickness. Five slices 

microcentrifuge tubes labelled as 100, 10-2, 10-4, 10-6 

and 10-8. Exactly 1 mL of each dilution prepared above 

developed DNA extraction method described above. 

 

gel electrophoresis to visualise as mentioned above. 

R. solanacearum

by the developed DNA extraction method at the particular 

bacterial concentration (cfumL-1) and hence value ‘1’ 

at a particular bacterial concentration (cfumL-1
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sensitivity of the developed detection method (Agresti, 

2013).

estimated by averaging the 10 responses. This method 

(cfumL-1) to estimate the probability of detection of 

the bacterium at each level of concentration (cfumL-1). 

concentration (cfumL-1

as the cut-off value for probability of detection of R. 

solanacearum. Thereby, the sensitivity of the developed 

regression model.

RESULTS AND DISCUSSION

All 14 DNA samples extracted from potato tubers, 

R. solanacearum  control gave no 

amplicon (Figure 1). As a result, 100 % of naturally 

R. solanacearum by the developed DNA extraction 

suitable to detect R. solanacearum in potato tubers.

 is the probability of detection at ith level of 

concentration (cfumL-1),  is cfumL-1, and  and  

are regression parameters. According to the results, the 

 The curve of probability of detection of the bacterium 

against log of cfumL-1

minimum level of bacterial concentration (cfumL-1), at 

R. solanacearum 

considered as the sensitivity of the developed detection 

method. When  is 0.1, the 

using the above equation. Thereby, the sensitivity 

334 cfumL-1.

Figure 1: PCR products of genomic DNA extracted from naturally infected potato tubers, with 

100 bp ladder (Invitrogen, USA); Lane 1 to 6: samples 

tuber tissues. All fourteen DNA samples produced the 

R. solanacearum. R. solanacearum from 

asymptomatic potato tubers, 

the test using minimum techniques. The method designed 

in this study consists of extracting DNA from potato 

 The curve obtained from the statistical analysis of results 

probability of detection of R. solanacearum by the method 

developed in the present study vs ln (cfumL-1). At the cut-

off value of 0.1 for probability of detection of the bacterium, 

the level of bacterial concentration (cfumL-1)

Scatterplot of predicted probabilities vs In(cfumL-1)

In(cfumL-1)
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in quarantine purposes.

 The method does not need the use of more 

complicated chemicals such as liquid N
2

generally used in plant DNA extraction protocols, thus 

 

extraction protocol, the addition of lysis buffer to potato 

tuber tissues, enhances the diffusion of bacterial cells 

into the solution, disruption of the bacterial cells and 

dissociation of nucleic acids from the cells. In the second 

used in the presence of a monovalent cation, Na+. It 

(1997) method is carried out to denature RNA to obtain 

potassium acetate instead of adding phenol, chloroform, 

risk of using toxic chemicals (Llop et al.

et al., 2012). Under these conditions, the alkalinity of the 

the bases of the ssDNA, and as a result the ssDNA can 

renature to dsDNA and dissolve easily in the solution. 

Simultaneously, SDS, denatured cellular proteins and 

polysaccharides attach together through hydrophobic 

can easily be separated from the DNA solution by 

mentioned in the Wilson’s method (1997) have been 

excluded to minimise cross contaminations at this point. 

The DNA extraction protocol developed in this study is 

analysing a large number of samples. 

study is rapid, as it has only three phases: extraction 

of total genomic DNA directly from potato tuber 

primers; and agarose gel 

electrophoresis, and thus the results can be generated 

102 cfumL-1

et al., 1993). The 

the

primers, thus it avoids interference due to the presence 

no need of such additives or enzymes since the DNA 

CONCLUSION

detect R. solanacearum in potato for quarantine purposes. 

2 cfumL-1 in potato tubers. The 

developed detection method can be implemented to 

screen imported seed potatoes to detect the presence of 

R. solanacearum to prevent the entry of the pathogen into 
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