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(A) (B)
Fig. 1. Symptoms caused by soft rot Erwinia on chrysanthemum cuttings. (A) Cuttings showing wilting and basal rot symptoms.
(B) Cuttings showing pith necrosis and hollow symptoms.

Table 1. Effect of temperature on bacterial soft rot of
chrysanthemum cuttings 1

Temperature Pith maceration (mm) Cuttings collapsed (%)
( ) Ecc LC3 Ech LH29 Ecc LC3 Ech LH29

15 8.3 d 2 4.2 d 0.0 0.0
20 21.1 c 14.9 c 0.0 6.3
25 43.8 a 46.0 b 6.3 81.3
30 36.1 b 54.3 a 18.8 100.0
1. Chrysanthemum cuttings were dipped in bacterial suspension

containing 1 108 cfu/ml of Erwinia carotovora subsp.
carotovora LC3 (Ecc LC3) or E. chrysanthemi LH29 (Ech
LH29) for 30 min. They were planted in peat moss and covered
with plastic bags, then kept in growth chamber at different
temperature. Length of pith maceration and percentage of
cuttings collapsed were measured and recorded 5 days after
inoculation.

2. Mean of pith maceration length of 16 chrysanthemum cuttings
inoculated. Values in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.
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Fig. 2. Effect of culture medium on soft rot of chrysanthemum cuttings. Chrysanthemum cuttings were dipped in bacterial
suspension containing 1 108 cfu/ ml of Erwinia carotovora subsp. carotovora LC3 (Ecc LC3) or E. chrysanthemi LH29 (Ech
LH29) for 30 min. They were planted in river sand and peat moss culture medium, respectively, then covered with plastic bags
and kept in growth chamber at 25 . (A) Length of pith maceration. (B) Percentage of cuttings collapsed were measured and
recorded 5 days after inoculation.
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Table 2. Effect of water content of peat moss on bacterial soft
rot of chrysanthemum cuttings 1

Relative water Pith maceration (mm) Cuttings collapsed (%)
content (%) Ecc LC3 Ech LH29 Ecc LC3 Ech LH29

20 3.8 c 2 2.5 c 0 0
40 8.5 c 3.0 c 0 0
60 29.9 b 25.0 b 10 20
80 43.5 a 58.7 a 30 90
100 47.5 a 55.9 a 70 90
1. Chrysanthemum cuttings were dipped in bacterial suspension

containing 1 108 cfu/ ml of Erwinia carotovora subsp.
carotovora LC3 (Ecc LC3) or E. chrysanthemi LH29 (Ech
LH29) for 30 min. They were planted in peat moss with various
water content and covered with plastic bags, then kept in growth
chamber at 25 . Length of pith maceration and percentage of
cuttings collapsed were measured and recorded 5 days after
inoculation. Peat moss fully saturated with water was referred as
containing 100% of relative water content.

2. Mean of pith maceration length of 10 chrysanthemum cuttings
inoculated. Values in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.

Table 3. Effect of curing period on bacterial soft rot of
chrysanthemum cuttings

Curing time Pith maceration (mm) Cuttings collapsed (%)
(days) 1 Ecc LC3 Ech LH29 Ecc LC3 Ech LH29

0 41.1 a 2 49.4 a 56.3 93.8
1 24.7 b 28.8 bc 0.0 0.0
2 16.9 bc 31.8 b 0.0 0.0
3 10.1 cd 27.2 bc 0.0 0.0
4 4.1 d 14.1 c 0.0 0.0
1. Fresh chrysanthemum cuttings were kept in a moist chamber at

26-32 for curing of the wounds of cuttings. The cuttings were
then dipped in bacterial suspension containing 1 108 cfu/ml of
Erwinia carotovora subsp. carotovora LC3 (Ecc LC3) or E.
chrysanthemi LH29 (Ech LH29) for 30 min. The inoculated
cuttings were planted in a tray with water-saturated peat moss,
and kept in growth chamber at 25 . Length of pith maceration
and percentage of cuttings collapsed were measured and
recorded 5 days after inoculation.

2. Mean of pith maceration length of 16 chrysanthemum cuttings
inoculated. Values in the same column followed by the same
letter are not significantly different (p=0.05) according to
Duncan's multiple range test.
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Table 4. Detection of soft rot Erwinia in samples collected
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ABSTRACT
Liu, H. L. 1, Hsu, S. T. 2, and Tzeng, K. C. 2,3 2002. Bacterial soft rot of chrysanthemum cuttings:
Characteristics of the pathogens and factors affecting its occurrence. Plant Pathol. Bull. 11:157-164. (1.

Taichung District Agricultural Improvement Station, Changhua, Taiwan 515, R.O.C., 2. Department of Plant
Pathology, National Chung Hsing University, Taichung 402, R.O.C., 3. Corresponding author, E-mail :
kctzeng@nchu.edu.tw. Fax No: 886-4-22854633)

A total of 32 strains of soft rot Erwinia were isolated from rotted tissues of chrysanthemum cuttings in
Tienwei, Changhua. Based on the results of physiological and biochemical tests, 23 strains were identified
as Erwinia carotovora subsp. carotovora, and 9 strains as Erwinia chrysanthemi. The strains of E.
chrysanthemi were further characterized according to Dickey's and Boccara's systems, eight strains were
classified to the subdibision II and biovar 6, while one strain belonged to the subdibision and biovar 3.
Temperature could affect the soft rot severity of chrysanthemum cuttings caused by soft rot Erwinia. Length
of pith maceration of cuttings was significantly longer at 25-30 than that at 15-20 . Water content of
culture medium was also found to affect soft rot development. Soft rot of chrysanthemum cuttings was more
severe when the cuttings were planted in culture medium with higher water content. Severity of soft rot of
chrysanthemum cuttings was found to be reduced if the cuttings were kept at high moist conditions for
curing before planting. A modified CVP selective medium was used to study the presence of soft rot
Erwinia in mother stock fields of chrysanthemum. Soft rot Erwinia could be detected from irrigation water,
soil and chrysanthemum apical shoot with frequency at 100%, 15% and 7%, respectively.

Key words: chrysanthemum cutting, Erwinia chrysanthemi, Erwinia carotovora subsp. carotovora, bacterial soft rot


