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Effect of Crop Rotation on Control of Clubroot Disease of Chinese Cabbage
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To select rotation crops for control of clubroot of Chinese cabbage, potato, corn, soybean, onion and ground-
sel were planted in the field infected with clubroot pathogen (Plasmodiophora brassicae) in highland area in
2000. In comparison of economical efficiency among rotation crops, potato and onion gained about 16.9 and
14.9 times higher, respectively, than successive cultivation of Chinese cabbage. Resting spore densities of Plas-
modiophora brassicae after harvesting rotation crops were in the range of 0.3~1.2x10%g soil in all cultivated
soils with rotation crops while that of successive Chinese cabbage cultivation soil was very high as much as
89.3x10%g soil. And disease severity of Chinese cabbage clubroot was 4.9, 20.2, 24.4, 25.1 and 27.8% in onion,
soybean, potato, corn, and groundsel cultivation plot, respectively, while that of successive Chinese cabbage
cultivation plot was very high as 77.8%. Effect of rotation period of onion, potato, soybean on disease control
was investigated from 2002 to 2005. Resting spore densities of Plasmodiophora brassicae after cultivating rota-
tion crops were decreased until 2" year and maintained low density at 3™ year in all plots, while that of suc-
cessive Chinese cabbage cultivation plot was increased 2.6 to 23.6 times for three years. When Chinese
cabbage was rotation-cultivated with potato, soybean and onion for three years, disease severities of Chinese
cabbage clubroot decreased 92 to 4.4%, 72 to 10.4% and 72 to 12.2%, respectively, while that of successive
Chinese cabbage cultivation plot maintained 100%. As the rotation period increased, the yields of Chinese
cabbage increased, while that of successive Chinese cabbage cultivation plot decreased. At 3 year, Chinese
cabbage with high quality could be much more produced 2,205, 2,493 and 2,476 g in potato, soybean and
onion cultivation plot, respectively, than 95 g in successive Chinese cabbage cultivation plot.
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Table 1. Yield and economical analysis of rotation crops in 2000
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Table 2. Resting spore density of Plasmodiophora brassicae
before and after cultivation of rotation crops and Chinese cabbage

Crop cultivation Density of resting spore (x 10*/g soil)

Before Aﬁer. Aﬁer-
2000 2001 D harvesting harvesting
cultivation
crops Ch’

Potato Ch 0.9b” 85b
Corn Ch 0.7b 146b
Soybean Ch 12 03b 153b
Onion Ch ; 040 6.7b
Groundsel Ch 12b 120b
Ch Ch 893 a 630.0 a

YCh: Chinese cabbage.
“Means followed by the same letters within a column are not signifi-
cantly different at 5% level by the Duncan's multiple range test.

Table 3. Effect of rotation crops on clubroot incidence and yield
of Chinese cabbage harvested at 40 days after planting

Crop cultivation Diseased Disease  Plant weight

2000 2001  plant(%)  severity (%)  (¢/plant)
Potato Ch 41.5b" 2440 1,171 a
Corn Ch 422b 25.1b 1,093 a
Soybean Ch 28.8b 202b 1,090 a
Onion Ch 21.7b 49b 1,291 a
Groundsel Ch 4540 27.8b 1,250 a
Ch" Ch 82.7a 778 a 519b

Ch: Chinese cabbage.
“Means followed by the same letters within a column are not signifi-
cantly different at 5% level by the Duncan's multiple range test.

ATk 2t o5 AHEo 147k S RE BES
W 7} 4.9-24.4%, W E0] 21.7-41.5%% o} vl
Fo] Ago] AxdPo 713 FAZF 1,000~1,291 g
o7 FEACl A AUtk wmEtA o] FEE] FEE
WA aAE s AES] fleiM = A =
AldalioF & Hado] UATh

N o A

o{

_V&,oﬂcl

Crop Yield Price’ Gross Income M:magement Income Income index
(kg/10a) (won/kg) (1,000 won)  cost” (1,000 won) (1,000 won) (%)
Potato 4,319 538 2,324 567 1,757 1,689
Corn 1,724 616 1,062 215 847 814
Soybean 546 1,530 835 109 726 698
Onion 4910 460 2,259 711 1,548 1,489
Ch® 2,776 202 561 457 104 100

*Average price at Garak-Dong Agricultural Wholesale Market in Seoul: the highest quality potato sold in September 1998, 1999 and 2000, the
highest quality corn sold in August 1998, the highest quality soybean sold in September 1998, the highest quality onion sold in October 1998,
1999 and 2000, and Chinese cabbage sold in August 1998, 1999 and 2000.

1999 Regional income data of agricultural product (R.D.A).
°Ch: Chinese cabbage.
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Table 4. Resting spore density of Plasmodiophora brassicae

before and after cultivation of rotation crops for 1 to 3 years
P Y 6~5.2x10%/g EGL 2 n]F

H9T WS W3 G ek 2d A
A 3.
43x1

Density of resting spore (x 10*/g soil)

. & 24 A2 A9 43x10% B0l W3] WEDL
TOp Before After After After _
cultivaion 1¥year 2™year 3" year a7E FE e 39 Aot Foll= v e A
Potato 81 36b  39p  9-0x107g EkO R 2uf o) S7kS vb A, gk, F
Soybean ssb s2b  63b o1 BT 39-63x107g BFOR WS Wt FAE
Onion BO 0 a6 42p AT RS QAT olsh e AsE P 45 @
Successive Ch* 10002 43002 9000a A AR AT T, Ik AR, ErkE S v
JE S 925l e = A3 ]
YSuccessive Ch: Successive cultivation of Chinese cabbage. ol9e] Aed ks Aol ¥ &'4 HEE A
"Means followed by the same letters within a column are not signifi- T Uth= AT A F(Ikegami, 1992)9]’ 4 5(2000)°] HH
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Wshe Table 40} o}, 7 AES 19 Al o FA o AZE
22 s wFAAe] A 1.0x107g EFer AF A7) 7kl whe w3 e S WY et £
7 3.8 ><104/g ESET Frletdou 2 58x107g B & A9 2 ZI= Table 5, 637 2ok ZAES 1d AWy
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Table 5. Effect of rotation crops on incidence of clubroot disease of Chinese cabbage after cultivation for 1 to 3 years
Crop Cultivation period Diseased plant (%) Disease severity ~ Control value*
(Main) (Sub) 30 DAP® 40 DAP Harvesting time (%) (%)
1 year 0 75 100 92.0 8.0
2 year 0 24 100 35.0 65.0
Potato
3 year 0 0 11 44 95.6
Average 0 33 70 b* 43.8b 56.2
1 year 0 67 100 72.0 28.0
2 year 0 27 100 35.0 65.0
Soybean
3 year 0 0 29 10.4 89.6
Average 0 31 76 b 39.0b 60.9
1 year 0 77 100 72.0 28.0
. 2 year 0 21 100 31.0 69.0
Onion
3 year 0 0 33 12.2 87.8
Average 0 33 78b 383D 61.6
1 year 100 100 100 100.0 -
. 2 year 100 100 100 100.0 -
Successive Ch”
3 year 100 100 100 100.0 -
Average 100 100 100 a 100.0 a -
Main - - sk ek -
Sub _ _ sk ek _
Mainx Sub - - rx wox -

“DAP: Days after planting.

*Control value (%): [(disease severity of untreated plot-disease severity of treated plot)/disease severity of untreated plot]x 100.
*Successive Ch: Successive cultivation of Chinese cabbage.

“Means followed by the same letters within a column are not significantly different at 5% level by Tukey's studentized range test.
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Table 6. Yield of Chinese cabbage after cultivation of rotation
crops in the field infected with clubroot disease for 1 to 3 years

Cro Cultivation Plant Head Marketable
(Maiﬁ ) period weight weight yield
(Sub) (g/plant)  (g/plant)  (kg/10a)
1 year 932 0 0
2 year 1,620 0 0
Potato
3 year 2,205 1,616 5,656
Average 1,586 b* 539a 1,885a
1 year 875 0 0
2 year 2,105 0 0
Soybean
3 year 2,493 1,579 5,527
Average 1,824 ab 526 a 1,842 a
1 year 1,275 0 0
. 2 year 1,769 0 0
Onion
3 year 2,476 1,788 6,260
Average 1,840 a 596 a 2,087 a
1 year 346 0 0
Successive 2 year 126 0 0
Ch 3 year 95 0 0
Average 1889 ¢ 0b 0b
Main skesk skesk _
Sub sk ek -
Mainx Sub ok ok -

*Successive Ch: Successive cultivation of Chinese cabbage.
“Means followed by the same letters within a column are not signifi-
cantly different at 5% level by Tukey's studentized range test.
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