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Optimal Storage Condition of Clubroot Pathogen,
Plasmodiophora brassicae for Artificial Inoculation
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ABSTRACT : Clubroot, caused by the obligate parasite Plasmodiophora brassicae, is a severe soilborne disease of Brassicaceae.
Storage of clubroot gall is important for studies on pathogenicity and race identification. As the current storage method has been
used for more than 100 years, a new storage method should be developed and the most efficient way maintaining pathogenicity
should be determined. Effects of storage conditions with different storage periods on pathogenicity in galls of kimchi cabbage
were examined in a greenhouse. The experiments were performed under six conditions and four temperatures in order to
determine the most effective storage conditions for maintenance of pathogenicity. The most effective conditions for clubroot gall
storage was the storage of whole gall at -70°C or storage of filtrate at the same temperature through eight layers of gauze after
homogenization of the galls.
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Fig. 1. Schematic diagram of clubroot gall storage conditions
tested in this research to find optimal storage condition.
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Fig. 2. Test for effectiveness of storage conditions invented in
this study. The resting spore suspension filtered from homo-
genized clubroot gall was used as a material for the test. The
resting spore suspension was stored under specified tempera-
ture for certain period and stored under designed conditions
were used as an inoculum to test its pathogenicity mainten-
ance (A, stored at -70°C; B, stored at -20°C, after 21 months,
respectively).



60

50

Dsease severity(%)

40

30

20

10

-70°C -20°C

DMRT a b

3 months
B 6 months
@ 9 months
B 12 months
@ 15 months
18 months
& 21 months

Fig. 3. Comparison of disease severity difference of the clubroot gall defending on storage temperature conditions (whole gall).
Values followed by the same letter do not differ significantly at p > 0.05 according to Duncan's multiple range test (DMRT).
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Fig. 4. Difference in disease severity defending on storage
condition when the clubroot stored at -70°C after 21 months
storage. 1, Whole gall; 2, Homogenizing; 3, Homogenizing
and filtration with 8 layers of gauze; 4, Condition 3 + adding
20% glycerol; 5, Condition 3 + adding homogenized disease
free kimchi cabbage root; 6, Condition 3 + adding 20% gly-
cerol + homogenized disease free kimchi cabbage root.
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