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Genetic Diversity of Ralstonia solanacearum Strains Isolated from
Pepper and Tomato Plants in Korea
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A total of 35 strains of Ralstonia solanacearum isolated from wilted pepper and tomato plants in Korea were
analyzed for their genetic diversity by bacteriological, pathological and molecular biological approaches. All
the strains were identified as R. solanacearum biovar 4 on the basis of physiological and biochemical tests, and
species-specific PCR primers. Pathogenicity of the strains was confirmed by inoculating on 4-week-old
pepper and tomato seedlings. Using cluster analysis based on repetitive sequence-based polymerase chain
reaction (rep-PCR) genomic fingerprints, R. solanacearum strains isolated from pepper and tomato in Korea
divided into 6 groups showing a high degree of genetic diversity at 55% similarity level. The genetic diversity
of strains was not significantly correlated with their geographic origins and host plants.
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Table 1. Strains of Ralstonia solanacearum used in this study

Isolates Host Year Geographical origin Rs PCR* rep-PCR group” Biovar®
13 Pepper 2004 Miryang + 1 4
15 Pepper 2004 Miryang + 4 4
20 Pepper 2003 Damyang + 6 4
100 (SL-0100) Pepper 1999 Seosan + 3 4
107 (SL-0107) Pepper 1999 Hwasung + 3 4
108 (SL-0108) Pepper 1999 Hwasung + 3 4
109 (SL-0109) Pepper 1999 Hwasung + 3 4
110 (SL-0110) Pepper 2001 Changyeong + 4 4
111 (SL-0111) Pepper 2001 Naju + 1 4
112 (SL-0112) Pepper 2001 Naju + 1 4
114 (SL-0114) Pepper 2001 Naju + 1 4
115 (SL-0115) Pepper 2001 Naju + 1 4
116 (SL-0116) Pepper 2001 Naju + 1 4
117 (SL-0117) Pepper 2001 Naju + 1 4
124 Pepper 2006 Hongchon + 1 4
125 Pepper 2006 Hongchon + 1 4
126 Pepper 2006 Hongchon + 1 4
127 Pepper 2006 Eumsung + 3 4
128 Pepper 2006 Eumsung + 3 4
129 Pepper 2006 Hwasung + 1 4
130 Pepper 2006 Hwasung + 1 4
R2 Tomato 2005 Chungnam + 1 4
RS Tomato 2005 Chungnam + 1 4
R6° Tomato 2005 Chungnam + 1 4
R7 Tomato 2005 Chungnam + 1 4
R8 Tomato 2005 Chungnam + 1 4
R14 Tomato 2005 Uiwang + 1 4
R16 Tomato 2005 Uiwang + 1 4
R17 Tomato 2005 Uiwang + 1 4
R18 Tomato 2005 Uiwang + 1 4
R20 Tomato 2005 Pyeongtaek + 3 4
"R22 Tomato 2005 Pyeongtack + 3 4
R23 Tomato 2006 Hwasung + 2 4
R24 Tomato 2006 Hwasung + 2 4
R25 Tomato 2006 - + 5 4

*PCR detection of the R. solanacearum specific loci. See Fig. 1.

®Cluster analysis on the basis of rep-PCR (BOX- and ERIC-PCR). See Fig. 2.

‘Biovar analysis on the basis of physiological tests. See Table 3.
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Table 2. Identification of the present strains isolated from pepper
and tomato

Characteristics Presg nt Ralstonia a

strains  solanacearum
Gram stain -t -
Aerobic growth + +
Yellow or orange colonies on NBY - -
Fluorescent pigment on KB - -
Urease + +
Growth at 37°C + +
Nitrite from nitrate + +

Grows anaerobically - -

“Details of the R. solanacearum are described by Schaad et al. (2001).
b+ positive, —: negative.

M 1

2 3 4 5 6 7 8 9 10 11

Fig. 1. Rsol-fliC amplification assay using species-specific
primers for Ralstonia solanacearum strains. Lanes 1-12 contain,
respectively, PCR amplicons obtained using DNA templates
from 13, 20, 100, 114, R2, R8, R25, KACC 10003 (Pseudomonas
fluorescens), KACC 10219 (P. putida), ATCC 15713 (Erwinia
carotovora subsp. carotovora), KACC 10298 (Agrobacterium
tumefaciens), KACC 11125 (A. rhizogenes). Molecular size
marker (100 bp ladder) were run in lane M.
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Table 3. Tests for biovar determination of Ralstonia solanacearum strains

Test Present strains(35) Biovar*

Pepper(21) Tomato(14) 2 3 4 5

Utilization of Maltose b - + + - +
Lactose - - + + ~ +
Cellobiose - - + + - +
Mannitol +(19) +(13) - + + +
Sorbitol +(12) +09) - + + _
Trehalose + + + + +
Gas from nitrate + + - + + +

“Details of the R. solanacearum biovar are described by Schaad et al. (2001).

>+: positive, —: negative.
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Fig. 2. Illustration of genotyping methods with representitive Ralstonia solanacearum strains. (A) BOX-PCR, (B) ERIC-PCR and
(C) dendrogram were produced as described in the text. Arrowheads identify similarities among R. solanacearum isolates. M, DNA size

standard (100 bp ladder).
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Fig. 2. Continued.
Pepper strains Tomato strains

M 15 110 20 100 107 108 109 13 111 112114115115117124125126129 130 M R2 R5 R6 R8 R14 R16 R17 R18 R23

Fig. 3. Random amplified polymorphic DNA (RAPD) profile of 35 strains of Ralstonia solanacearum isolated from pepper and tomato
plants. M represents 100 bp DNA ladder.
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