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Fig.1. Symptoms and pathogen of potato bacterial wilt. (A) Infected field. (B) Initial symptom. (C) Whitish bacterial mass can

be seen on serious infected tuber. (D) Vascular browning and whitish bacterial mass observed when cutting the infected tuber

(right). (E) Bacterial streams from the cut site of infected stem immersed in water. (F) Colonies of Ralstonia solanacearum

phylotype Il/race 3/biovar 2 on TTC medium.
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Table 1. Detection and population densities of Ralstonia solanacearum race 3/biovar 2 in soil and incidence of bacterial wilt of

potato winter crops (October to March of the following year) in Dounan area during 2007 to 2009

Survey 2007 winter crop” 2008 winter crop” 2009 winter crop”
field

MSM-1° PCR®  W%* MSM-1 PCR W% MSM-1 PCR W%
Fieldl n.d>-222 x 10° + 85 n.d. + -0 n.d. + 0
Field2 233 x 10°- + 80 n.d. + 0 n.d. - 0

1.10 x 10°

Field 3 n.d. - 15 n.d. - n.d. + 0
Field4 n.d. - 0 n.d. - nd.—159 x 10° + 40
Field5 n.d. + 10 n.d. - 0.01 nd.-5.97 x 10° + 15
Field6  n.d. - 20 n.d. + 001 n.d.—4.60 x 10° + 30
Field7  n.d. + 25 n.d. - 0 n.d.—2.58 x 10* + 0
Field8 n.d.—2.66 x 10 + 55 n.d. + 2 nd.—2.48 x 10° + 0
Field 9 n.d. + 50 n.d. + 0 n.d. + 13
Field 10 n.d. + 80 n.d. - 1 n.d. + 20

! Combined results of detection and population densities of R. solanacearum from two, five, and three times of sampling during

the winter crop in 2007, 2008, and 2009, respectively.

2 \/alues are range of means of R. solanacarum density (CFU per gram of dry soil) over 5 samples.

% + / - with / without amplification of 282 bp and 372 bp bands (phylotype 11 strain-specific) from enriched soil samples by
multiplex PCR with Nmult21:1F, Nmult21:2F, Nmult23:AF, Nmult22:InF, Nmult22:RR, AU759f, and AU760r.
*W%: percentage of wilted plants in each surveyed field at the end of that crop.

% “n.d.”: not detected.

® __: means the crops changed from potato to carrot for 2008 winter crop.
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FHitEElE - HEME S 2 MER R RS - MEEEEL
EEMREZIE RS (E1FHE 1999 F LUK HEE 1
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Table 2. Effect of different densities of Ralstonia solanacearum race 3/biovar 2 in peat moss on incidence of potato bacterial

wilt
Final percent of wilting (%)
Sterilized peat moss Non-sterilized peat moss

Density1 SWAT 6WAT TWAT BWAT  9WAT? SWAT 6WAT TWAT SWAT OWAT
10° 11.0 23.0 60.0 86.0 100.0 10.0 29.3 75.7 921 99.3
10’ 6.7 15.6 39.3 56.3 83.0 6.1 15.7 61.7 80.0 93.9
10° 0.0 6.1 14.8 41.7 74.8 0.8 6.7 28.3 56.7 84.2
10° 5.4 1.7 10.0 17.7 271.7 5.7 13.3 41.9 70.5 84.8
10* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10? 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

! Unit of the pathogen density is CFU per gram of peat moss.
2 \WAT: weeks after transplanting.
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it > BUER T B S A 28 FlaE SR - ATRERVER L
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ABSTRACT

Wu, Y. Y, Lin, C. H.2%, Wang, J. F2 and Cheng, A. S.! 2011. Population density of Ralstonia solanacearum potato strain,
phylotype Il/race 3/biovar 2, and incidence of potato bacterial wilt in fields in Dounan, Yunlin County. Plant Pathol. Bull. 20:
68-77. (‘Tainan District Agricultural Research and Extension Station, Council of Agriculture, Sinhua, Tainan 712, Taiwan,
AVRDC - The World Vegetable Center, Shanhua, Tainan 741, Taiwan, >Corresponding author, Email:
chih-hung.lin@worldveg.org; Fax: +886-6-5830009)

Potato plants showing wilting symptoms were found in potato production areas of Dounan, Yunlin in winter 2006. Isolates
collected from wilted potato stems or tubers were identified using differential medium, tobacco hypersensitive reaction,
pathogenicity test, biovar test, race 3/biovar 2-specific polymerase chain reaction (PCR), and phylotype-specific multiplex PCR.
Results of identification showed that the pathogen belongs to potato strain of Ralstonia solanacearum phylotype Il/race
3/biovar 2. The presence and density of the pathogen were monitored in 10 fields from 2007 to 2009 using selective medium
and Bio-PCR. Results showed that soil pathogen density from all surveyed fields did not correlate with disease incidence except
for Field #1 and #2. However, the pathogen was not detected in these two fields and no disease incidence was observed after
2007. The pathogen was not detected between two potato crops, but bacterial wilt was found in a few fields even though disease
incidence was very low in 2008. Although bacterial wilt was not observed in 2007 and 2008 in Field #4, 40% of disease
incidence and 10° CFU/g of dry soil of pathogen density were found in the 2009 crop. Germination of seed tubers in infested
peat moss was as high as that in non-infested peat moss. Disease progress and incidence increased with the increase of pathogen
density in the peat moss. But the disease did not occur when pathogen density of peat moss was less than 10°> CFU/g of peat
moss. Thus reducing inoculum density in the soil could reduce disease incidence. Potato is regularly rotated with paddy rice in
Dounan, Yunlin. The chance of survival in soil is low for R. solanacearum phylotype Il/race 3/biovar 2 strains. Based on our
results, the primary inoculum source of potato bacterial wilt is most probably contaminated seed tubers, but not soil. Thus,

using healthy seed tubers is the key to control potato bacterial wilt in the area.

Keywords: bacterial wilt of potato, Ralstonia solanacearum, phylotype, race, biovar, survival





