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Clubroot of Chinese cabbage, caused by Plasmodiophora brassicae, is one of the most serious plant diseases in
the world. The objectives of this study were to investigate the effect of the irrigation times on the development
of clubroot after planting and to evaluate the effect of clubroot disease on yield of chinese cabbage in pot and
field. The clubroot disease gradually increased with increasing irrigation frequency after planting. The
growth characters and yield of chinese cabbage by irrigation times varied according to soil moisture and clu-
broot disease severity. Based on marketable yield and control value, an ideal irrigation point was at the soil
matric potential of 0.06 MPa. These results suggest that the suppression on clubroot disease development
could be achieved by initially reduced irrigation times after planting. Future studies on irrigation times using
fungicide treatment and resistant cultivar under natural field conditions are required to improve the control

effect of clubroot.
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Table 1. Clubroot disease severity and growth characters of chinese cabbage by different irrigation time for 30 days after planting in a pot

Leaf characters

Trrigation time Irrigation times ~ Disease severity N - Fresh weight
(no.) (% ) umber Lel’lgﬂ’l Width (g/plant)
(no.) (cm) (cm)
0.02 MPa 4 6.4+2 4P 16.1£2.2 22.6+3.0 11.7+£1.8 63.6+7.0a
0.04 MPa 3 1.6+1.0b 14.7+2.1 24.4+2.1 121+1.0 68.6+10.2a
0.06 MPa 2 0.1+£0.4c¢ 134=+1.8 194+1.9 102+£24 30.3+7.7b
0.08 MPa 1 0.1+0.4¢ 10.1+£1.3 194+2.4 9714 30.9+6.4b

*Values in each column with different letters show significant differences at 2 = 0.05 according to the Fisher's protected least significant difference

(LSD) test.
"Means = standard deviation.
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Table 2. Growth characters of chinese cabbage by different irriga-

tion time for 30 days after planting in a pot

L. Irrigation Leaf characters
Irrigation G -

time 1mes Number Length Width

(no.) (no.) (cm) (cm)

0.02 MPa 6 37.2+£3.9* 41.2+44 29.0+3.1
0.04 MPa 3 358+3.7 388=+£3.7 26.7+29
0.06 MPa | 32.0+34 387439 26.7+24
0.08 MPa 1 28.4+3.1 350+£3.7 23.6£2.6

*Means = standard deviation.
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Table 3. Disease severity, growth characters, and yield of chinese
cabbage by different irrigation times for 30 days after planting in a
field

L Disease Mean ... Marketable
Irr{[ttingéon severity ~ weight Mark(cz}z;blhty yield
(%) (kg/plant) ° (kg/10a)

0.02MPa  64.6a® 13+02°  30.0+34 1,043.3d
0.04 MPa  34.6b 1.9+£0.3 76.7+£6.5 3,652.7b
0.06 MPa 12.0c 23+0.3 88.9+74 5,306.0a
0.08 MPa 5.5¢ 1.5+0.2 522+5.1 2,035.6¢

*Values in each column with different letters show significant differ-
ences at P = 0.05 according to the Fisher's protected least significant
difference (LSD) test.

"Means+standard deviation. Data are means of three replicates.

& (.06

Fig. 1. Chinese cabbage plants infected by Plasmodiophore brassicae at a commercial field (A). Plants treated by fungicide and no
fungicide-treated plants (B). Fewer irrigation times after planting can decrease the severity of clubroot disease (C). 0.06: 0.06 MPa, 0.02:

0.02 MPa.
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