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1. 2. 
3. 4. 5. 

6. 
Fig 1. Symptoms of bacterial soft-rot of Star of Bethleham. Naturally infected bulb (1), leaves (2-3), plants (4), and
artificially inoculated plants at 1 (5) and 2-3 (6) days post inoculation with mixed suspension of Pectobacterium (Erwinia)
carotovora subsp. carotovora (Ecc) strain Os42 and Pectobacterium (Erwinia) chrysanthemi (Ech) strain Os50.
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Table 1. Occurrence of symptoms and detection of soft-rot pathogens of Star of Bethleham plants in the field 

Bulb Leaf
Part of tissue Soft-rot disease PCR detection (%) Soft-rot disease PCR detection (%)

incidence (%) Ecc / Ech incidence (%) Ecc / Ech

Out scale 64.1%
65.2%

62.2%
43.8%

60.9 (Ecc) / 4.3 (Ech) 31.3 (Ecc) / 12.5 (Ech)

Medial scale 7.8%
13.0%

8.1%
25.0%

13.0 (Ecc) / 0.0 (Ech) 18.8 (Ecc) / 6.3 (Ech)

Inner scale 28.1%
21.7%

29.7%
31.3%

17.4 (Ecc) / 4.3 (Ech) 18.8 (Ecc) /12.5 (Ech)
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Table 2. PCR detection of soft-rot pathogens of Star of Bethleham plants in the field at different time

Collected
Average Temp. Pathogen

Ecc Ech
Pathogen

Ecc Ech
per month detection detection

date
( ) 1 on scale

(Ecc/Ecc+Ech) (Ech/Ecc+Ech)
on leaf

(Ecc/Ecc+Ech) (Ech/Ecc+Ech)

951204 18.9 12 7 (58.3%) 5 (41.7%) 12 3 (25.0%) 9 (75.0%) 
960205 19.3 10 10 0 11 11 0
960313 20.7 6 6 0 11 11 0
960411 22.3 6 6 0 8 8 0
960514 26.5 11 10 (90.9%) 1 (9.1%) 12 11 (91.7%) 1 (8.3%) 
960601 27.4 9 8 (88.9%) 1 (11.1%) 11 8 (72.7%) 3 (27.3%) 
Total 54 47 (87.0%) 7 (13.0%) 65 52 (80.0%) 13 (20.0%)

1 Data were obtained from Taichung 
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ABSTRACT

Hseu, S. H.1, Sung, C. J.1, and Lin, C. Y.1, 2 2007. Occurrence of bacterial soft rot on Star of

Bethleham. Plant Pathol. Bull. 17: 177-182 (1 Plant Pathology Division, Agricultural Research

Institute, Council of Agriculture, Wufeng, Taichung, Taiwan, R.O.C.; 2 Corresponding author, E-mail:

cylin@wufeng.tari.gov.tw)

A soft-rot disease was found on the star of Bethleham plants cultivated in Taichung Howli,

Chiayi Singang, Chunghua Tianwei areas. Symptoms were usually seen at the base of leaves or bulbs,

beginning with water-soaking spots that developed into light brown or black brown soft-rot areas in

late stage of infection. The diseased leaves or plants eventually fell down. Based on the physiological

characteristics and the results from the Biolog GN MicroPlate system, polymerase chain reaction

(PCR) and pathogenicity tests, bacteria isolated from the diseased tissues were identified as

Pectobacterium (Erwinia) carotovora subsp. carotovora (Ecc) and Pectobacterium (Erwinia)

chrysanthemi (Ech). Investigating the occurrence of soft-rot symptoms and PCR-detection using

Ec3F/Ec4R primers on bulbs and leaf tissues in the fields showed that the outer layer tissue (layer

1~3) has the highest disease incidence, followed by the inner tissue. PCR detection with Ec3F/Ec4R

primers of infected tissues at different time in the fields revealed that both Ecc and Ech could be

detected in May, June, and December on bulbs and leaf tissues, whereas only Ecc, but not Ech, could

be detected in the samples collected in February, March and April.

Keywords: Star of Bethleham, bacterial soft rot disease, PCR, detection
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