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Occurrence and Pathogenicity of Verticillium Wilt on Chrysanthemum
Caused by Verticillium dahliae
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A wilt disease on the greenhouse-grown chrysanthemum occurred at Kumi, Masan and Busan, Korea in
2003~2005. Symptoms of wilting, yellowing, and marginal burning started from lower leaves and progressed
upward. Early symptoms often appeared on one side, involving only one part of the plant or one side of indi-
vidual leaves or stems without a vascular discoloration. Vascular tissues of the infected leaf-base's discolored
to brown. Fungal isolates obtained from discolored tissues were identified as Verticillium dahliae based on its
cultural and morphological characteristics. The fungus showed whitish to creamy colony pattern with abun-
dant dark brown to black elongated microsclerotia on PDA. Conidiophores were verticillately branched and
conidia were ellipsoidal to sub-cylindrical shape, and measured as 2.5~8.8 x 2.0~3.8 pm. Pathogenicity tests
by root dipping resulted in similar symptoms observed in the naturally infected chrysanthemum in fields.
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Fig. 1. Symptoms of the Verticillium wilt of chrysanthemum A: Diseased plants showing the typical symptom in a field, B: Discolored
leaf-base and stem, C: Discolored leaf-base tissues, D: Yellowing and marginal burning of leaves, E: Symptoms induced by artificial

inoculation (from left: pouring, root-dipping, injection, and control).
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Fig. 2. Development of the Verticillium wilt on chrysanthemum
according to inoculation methods with spore suspensions. A: by
root-dip inoculation, B: Pouring, C: Internode-injection inocula-
tion, D: control.
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Table 1. Discoloration rate of the leaf-basé tissues and isolation
frequency of Verticillium dahliae from the tissues

Discolored Isolation of

Plant status leaf-base V. dahliae
tissue (%) (%)
. Wilted leaves 932 90.9
With symptom .
Not-wilted leaves 23.6 743
Without symptom Not-wilted leaves 8.0 42.8

Fig. 3. A: Microsclerotia, B and C: Conidiophores and conidia, D: Diameter of mycelium after 6-day incubation on PDA, E: Colony,

F: Mycelium from discolored leaf-base.
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Table 2. Morphological characteristics of the fungal isolate
obtained from the chrysanthemum in the present study

Characteristics Present Isolate Verticillium dahliae®
Colony color Whitish to black Whitish to creanmy
Later becoming black  Later becoming black
Conidia
shape Ellipsoidal to sub- Ellipsoidal to sub-
cylindrical cylindrical
size 25~88%x20~38um  2.5~8.0x1.4~3.2 um
Conidiophores
shape Verticillately branched ~ Verticillately branched
Phialides
shape Verticillately branched ~ Verticillately branched
size 17.5~37.0x 1.0~2.5 pm  16.0~35.0 x 1.0~2.5 ym
Microsclerotia
color Dark brown to Black Dark brown to black
shape Elongate to irregularly  Elongate to irregularty
spherical spherical
size 9.0~220%x24~30um Variable

*Described by Hawksworth and Talboys(1970).
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