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Yield Loss of Spring Chinese Cabbage as Affected by Infection
Time of Clubroot Disease in Fields

Choong-Hoe Kim*, Won-Dae Cho and Hong-Mo Kim
Plant Pathology Division, National Institute of Agricultural Science & Technology, Suwon 441-707, Korea

Effects of infection time of the clubroot pathogen, Plasmodiophora brassicae, on Yyield loss of Spring-
sown Chinese cabbage plants were examined in field experiments. Yield loss of Chinese cabbage plants
increased as the infection time becomes early. Plants infected at 20 days after transplanting or earlier
were completely killed before harvest, and those infected at 30 days after transplanting were healthy
in appearance but their head weights were reduced to 59% with poor commodity value. The plants
infected 40 days after transplanting were not affected in yield. Development of root hairs in diseased
plants was greatly reduced as the infection progressed, and root length was reduced to 1/2 to 1/3 of
that of healthy plants. Root galls were first developed 20 days after inoculation and rapidly enlarged
to reach the peak in size 20 days from initial development, and decayed thereafter. Development and
decay of root galls tended to be faster at later season as air temperature became high, regardless of
the infection time. Diseased plants started to wilt approximately 10 days after root gall development.
Root galls began to decay 10 days after initial plant wilting, and then were completely rotten within
following 10 days. Based on the results, root gall development stages on Spring-sown Chinese cabbage
plants could be grouped into 20 days of latent period, 20 days of root gall enlargement period, and
10 days of root gall decay period, followed by survival period in soil.

Keywords : Chinese cabbage, clubroot, infection time, Plasmodiophora brassicae, root gall, yield loss.
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Fig. 1. Yield loss of Spring-sown Chinese cabbage plants as influenced
by time of infection on or after field transplanting in Ichun, Kyonggi
province in 1999.

Table 1. Effect of infection time of clubroot disease on yield and growth of Spring-sown Chinese cabbage plants at harvest in fields of Ichun,

Kyonggi province in 1999

Infection time Head wgt. (g)

Root growth

Plant growth Commodity value

At transplanting 130 Completely rotten Wilted to death None
10 DAT' 134 Completely rotten Wilted to death None

20 DAT 668 Completely rotten Wilted to death ’ None

30 DAT 1,300 Gall formed Poor None

40 DAT 2,458 Good Good Good
No infection 2,202 Good Good Good

"DAT : days after transplanting.
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Fig, 2. Growth of.roots of Chinese cabbage plants as affected by
infection time of clubroot in fields at Ichun in 1999.
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Table 2. Temporal root growth of Chinese cabbage plants infected with clubroot disease at transplanting in fields of Ichun, Kyonggi province

in 1999
. Days after infection

Item examined Treatment
20 25 30 40 50
Diameter(mm) of collar root Inoculated 72 13.0 14.8 15.2 17.1
Uninoculated 10.4 15.1 14.2 16.7 21.0
Root length(cm) Inoculated - 104 11.0 113 72
Uninoculated - 21.0 20.7 21.8 22.8
Root hair- Inoculated 1.7 1.6 0.8 0.0 0.0
development index(O-S)b Uninoculated 1.0 32 2.8 3.0 3.0

*Not examined.
b
0: none, 5: abundunt.
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Fig. 3. A diagréun showing stages of root gall development of Spring-
sown Chinese cabbage plants after infection with clubroot disease at
transplanting in fields and its influence on plant growth.
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