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Table 1. Effect of temperature on germination of
resting spores of Plasmodiophora brassicae as
examined by increase in the number of

inviable resting spores in laboratory
condition
Percentage of inviable resting
Temperature spores after
(€) 2 hr 132 hr
8 169+217 520%65
12 219+23 583+17
16 358+19 720+35
24 432+55 745146
28 55.6t6.3 825%25
32 554148 680+57
YStandard deviation of 30 observations.
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Table 2. Effect of pH on germination of resting spores
of Plasmodiophora brassicae as examined by
increase in the number of inviable resting
spores at 25°C in laboratory condition

Percentage of inviable resting spores after

pH 1 day 3 days 5 days

4.0 51:+£29" 100*5.6 19.8+28
5.0 10012 126+14 17232
6.0 162+11 194+4.0 358129
7.0 131+22 198+18 257+12
8.0 120+29 171134 202+18
9.0 87t14 13.0+28 19.3+41

AStandard deviation of 30 observations.
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Table 3. Degree of germination of resting spore of Plasmodiophora brassicae in root exudates of various crops as
expressed by changes in the number of inviable resting spores in laboratory condition”

Range of % inviable resting spores

15~20 21~30 31~40 41~50 51~60
lettuce spinach, tomato, carrot, radish, Chinese cabbage
Chinese melon, red-pepper, cucumber, kidney bean

eggplant, barley
soybean, green
bean

watermelon,
welsh onion, crown
daisy, chard, wheat,

rye, sorghum, corn,
red bean, job's-tears

“Percentage of inviable resting spores was examined 5 days after incubation at 22°C.

Table 4. Effects of temperature on the viability of resting spores of Plasmodiophora brassicae in laboratory

condition
Temperature Percentage of inviable resting spores after
() 1 min 10 min 30 min 60 min
40 16.0+2.7" 28.0+65 56.7£5.2 55.7
45 14.0£45 320+42 58.0£6.5 60.7
50 10.0£4.6 15032 31.7+38 51.7
55 152+3.3 21.0%5.0 459+30 53.5
60 108+42 275+48 50.0+£7.9 66.5
65 13.8+23 45.0£5.1 55928 64.3
70 13.2£34 55.0%5.2 703138 91.5

¥Standard deviation of 30 observations.



WETAASE

65C olste] 2xkojx= A 60 F BEX
0~65% S1ou}, 70T o meor: 108

o ERYEAE mdsla 408
60% o= 91%

FER}-go] 4
°ﬂ TAEE &
o= 70%, 281
oldor F43] A5t

ole}re AWZ AR meH | o8 FHEAY B
F48E W3k frEsty] YsiAE 70T oAk a1

A TARE o] Algte] dasithar AztE Jefv Bl
& o8 EYLFUYANE N0C ojde] 5128 A7)
7 Ab E7Vssto2(Horiuchi 5, 1982 #RiT ,1986)
wlte] DeAETe 0~50T A%s L% 14 871
& FASERA Qojxs Ziprh RS} & Aow
Azt B o4 EgAEA Eokirﬂgl AR
= B o] kel FAZAE A7)
9} fﬂ“Oﬂ g Wk gl

2
. ot
e
[-I:l
_>‘4_

o
=
X
ot
o

Kl
)
Lo,
oX
i
tdo

A e 2
A7\ R wlEo
];H oa zz\}o],cq B
N7ho) A7 E4Z H| 2
8l Az 29 9
gastel A Helsy &
e AR L}E}L‘ﬂr 01%% R e
£y x%}—sm e ReE A
Rkl gr}ﬂo

N} N&’l 2k 2
e

ot

tlo

o

=2 ot

R |
ot

2 2

A

> 2
G
D)
1o
g
to
9,
i
N
ol

1914 99 ol

O..u *—‘
=3
O ‘,ﬁ
by
lo,
i}
al
N
—_
o
h
ol
m_u
o 2 2

> o
>
b

O
)
ft
o it g N

AR ol 3 4E

o nlAle 27HA] F %) 69

Table 5. Effect of submerging the root galls of

Chinese cabbage plants infected by
Plasmodiophora  brassicae on  viability of
resting spores at 25T in laboratory
condition
Days after Percentage of inviable resting spores
treatment Submerged Untreated check
0 91+186" < 0.0
3 413+427 < 0.01
6 445+579 < 0.01
9 603+£2.01 < 0.01
¥Standard deviation of 30 observations.
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Table 6. Effect of flooding the soil heavily-infested with Plasmodiophora brassicae on the viability of resting

spores in the soil in laboratory condition

Number of resting spores(x10°/g soil) after

Treatment pH
0 day 152 days

Non-flooding 6.86+1.27" 7.06£1.80 6.4

Flooding 6.86+£1.27 475+092 76

YStandard deviation of 30 observations.

Table 7. Effect of two fungicides on the viability of resting spores of Plasmodiophora brassicae in laboratory

experiment condition”

Percentage of inviable resting spores at conc. of

Fungieide 0 10 ppm 100 ppm 500 ppm 1,000 ppm
Fluazinam - 417+56" 55.5+0.8 843+34 81715
Flusulfamide - 489+21 56.0£25 637+53 64.0+33
Check compound - 74519 83.0+t4.2 95708 99.0+05
(KH2POs)
None 0 - - - -

“Data were collected 7 days after treatment at 25°C.
YStandard deviation of 30 observations.
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Some Environmental Factors Affecting Germination and Survival of Resting Spores of Plasmodiophora
brassicae

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

Abstract : Effect of temperature on resting spore germination of Plasmodiophora brassicae was indirectly
estimated based on examining temporal change of number of inactive resting spores. Resting spore
germination was the highest at 28°C reaching 55.6% and 825%, 24hr and 132hr after treatment,
respectively. Optimum pH for resting spore germination was pH6, following pH7 and pH8, and the
germination was inhibited at pH 4, and pH9. Germination of resting spores was stimulated by root extracts
of radish, Chinese cabbage and kidney bean, but inhibited by that of lettuce. Number of inactive resting
spores was increased as temperature increases and time prolongs after temperature treatment. However,
degree of inactivation of resting spores after lhr at 40~65°C was similar with 40~60%, but rapidly
increased to 91.5% at 70°C. When root galls were submerged in water, density of inactive resting spores
was increased rapidly and reached 60.3% 9 days after treatment. Flooding of infested soil resulted in 30%
reduction of survived resting spores 5 months later. Among the two registered fungicides, fluazinam was
better for inactivation of resting spores than flusulfamide, but both fungicides were inferior to phosphoric
acid.
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