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Some physiological characters relaterd with pathogenic
virulence on Pythium zingiberum caused rhizome rot
disease of mioga plant.
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Laboratory of Plant Pathology, Faculty of Agriculture

Abstract: Some physiological characters related with pathogenic viruence on Pythium zingi.
berum caused rhizome rot disease of mioga plant. Hirosuke OGURA and Hitoshi YOSHIMOTO.
Laboratory of Plant Pathology, Faculty of Agricurture.

The pathogenic virulence of Phythium. zingiberum for mioga plant were divided to three groups,
namely virulent, moderate and weak groups. The fungus was one of Pythium inhabited in high
temperature, because the mycelial growth of most strains tested was better at 35°C than low tempe-
rature. But oospore formation was better at 25°C than 35°C. Zoospore was formed well at 25°C,
too, and at 15°C was not formed. The number of zoospore was different at the condition of
preculture, but the time to need to form zoospores after submerged treatment was not different
even in various preculture, and it took about 5 hours or more to form spores. It seems that there
is closed mutual relation among pathogenicity, mycelial growth, oospore formation and zoospore
formation. From these results it is considered that P. zingiberum forms zoospore and moves with
soil water and colonizes on heaithy plants in rainy season and then in midsummer the activities
of this fungus are full of vigor and mioga plant are exposed everytime to attack by this fungus.
Then this fungus makes oospores and survives continuously in the field cultivated mioga plants.
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Table 1. Pathogenicity of P. zingiberum to mioga plant

zingtberum BHEMD I 3 9 HANOHEFEKE

Pathogenicity Pathogenicity
Strain - Strain - —
R* s** L*** R* S#* L***
Tt +++ + +++ TI9 +++ + + 4+
T2 ++ + ++ T20 ++ - +
T3 + + + ++ T21 ++ + +
T4 +4+ + ++ T22 ++ + +
TS ++ + ++ T T23 +++ + +++
Té +++ + +++ T24 +++ + + 4+
T7 ++ + ++ T25 ++ . + ++
TS ++ + + © T2 ++ . + ++
T9Y - - - T27 + - -
T10 - - - T28 +4 . + +
T1L + + + T29 ++ + +
T12 ++ + + T30 | ++ + ++
T13 + + + Wi ++ + +
T14 - - - W2 ++ + +
TI15 ++ + +
T16 | + - + P.3201 | % - -
*4
T | * - - P.506 | T - -
*5
Ti8 +4++ + ++ posol | - -
% * R :Damage of root; — : non, + :less thanvS % of whole roots changed to
brawning, + : 5~20%, ++ :20~50%, +-++ :more than 50 %
** S : Damage of bottom of shoot; — : non, + : submerged sympton
**+ L : Yellowing of leaf ; — : non, + : [0% of total leaves disclored, ++ : 10
~50%, +++ :more than 50%
*4  P. ultimum

*s

P. aphanidermatum
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Table 2. Mycelial growth and oospore formation of P. zingiberum in

different temperature

15°C 25°C 35°C
Strain . . -
Myecelial | Oospore Mycelial | Oospore Mycelial | Oospore
growth* | formation** | growth* | formation** | growth* | formation**

T1 0.0447 ++ 0.148 okt 0.263 +
T 2 0.0333 ++ 0.125 + 4+ 0.263 ++
T3 0.0255 +++ 0.126 ++ 0.222 +++
T4 0. 0447 +++ 0.161 +++ 0.228 + 4+
TS 0.0649 + + 0. 141 +++ 0. 251 +
T 6 0.0425 + 0.147 ++ 0.258 +
T7 0.0576 + 4+ 0.145 ++ 0.244 ++
T8 0.0492 ++ 0.163 ++ | 0.199 ++
TY 0.0239 ++ 0.086 + 4+ 0.136 ++
Ti0 0.0264 +++ 0.092 ++ 4 0.143 +
Til 0.0372 +++ 0.109 +++ 0.171 +
Ti2 0.0365 ++ 0.111 + ++ 0.174 +
T13 0.0408 + 0.148 +++ 0.193 +++
T14 0.0118 ++ 0.117 ++ - 0.219 +
TI15 0.0397 +++ 0.117 +++ 0. 200 ++
Ti6 0.0449 ++ 0. 145 +++ 0.218 ++
Ti7 0.0201 +++ 0.098. +++ 0.144 +++
TI18 0.0406 ++ 0.103 +++ 0.189 +++
T19 0.0487 +++ 0.157 +++ 0.236 +++
T20 0.0544 - 0. 149 ++ 0.239 +
T2t | 0.0593 ++ 0.112 + 4+ 0.199 +++
T22 0.0366 ++ 0.108 ++ 0.178 +
T23 0.0602 + 4+ + 0.133 +++ 0.214 +++
T24 0.0339 ++ 0.108 + 4+ 0.198 +4++
T25 0.0399 ++ 0.117 ++ 0.195 +
T26 0.0339 +++ 0.134 +++ 0.226 + -+
T27 | 0.0269 + 0.096 4+ 0. 142 +
T28 0.0570 ++ 0.136 ++ 0.216 ++
T29 | 0.0496 ++ 0.138 +++ 0.225 +++
T30 0.0345 +++ 0.121 +++ 0.193 ++4++
Wi 0.0571 +++ 0.137 +++ 0. 240 +++
W2 0.0543 +++ 0.139 + ++ 0. 255 ++

P 3201 0.0532 + 0.136 - 0.183 -

P506*** { 0.075 ++ 0.156 +++ 0.029 -

P501**** 0.0556 - 0.155 - 0.218 -

O cm/hour

L= S — - Non

=+ : Less than one spore/view( X 100)
+ : 1—10 spores '

4+ : 10—100 spores

+ 4+ : More than 100 spores
¥k P, owltimum
ek P aphanidermatum
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Table 3. Zoospore formation from submerged mycelia of 2. aphanidermatum
precultured on different media

Water | Precultural | Submerged Incubated days on medium
temp. | medium* time(Hour) ) 3 . 5 8 13
*%
3 - +4 +4+ + ++
VBIA 8 ++ +HE ++++ + ++
24 ++++ +H++ bt + ++
CMPDA 8 ++ - - + +
3B°C 24 ++ - - ++ ++
CMA 8 + ++ C 4 - -
24 ++ ++ ++ - -
MR 8 +++ 4+ + o+ - +
24 ++++ +++ +++ - ++
3 - ++ + 4+ +F +++ +++
VBIA 8 4 e+t ++++ FH++ e+t
24 +++ ++++ +4++ e+t
- - + + +
CMPDA 8 - - 4+ ++ ++
35°C 24 +++ - +44+ +++ 4+
—_ - + — —_
CMA 8 - ++ ++ ++ -
24 + ++ +++ ++ +
3 - +++ L+ 4+ ++ ++
MR 8 +4++ +H++ o+ ++ 4+
24 o+ FAt+ . A+ ++++
V8JA 8 - + ++ + -
24 + +++ +++ +++ ++
CMPDA 8 - - C - - -
15°C 24 — — — - _
CMA 8 - — - - -
24 - - - - -
MR 8 + +H+ e+t + -
24 ++ o+ ++++ +++ +++

* V8JA:V8§ juice agar
CMPDA : Corn meal potato dextlose agar
CMA : Corn meal agar
MR : Mioga rhizome block
** — :non, -+ :less than [0 spores/view({(x50),
++ : 10~50 spores, +++ : 56~200 spores, -+ -+ <+ : More than 200 spores



32 O FBERERE Pythium zingiberum ORRH BT 2EMMHE (’J\ﬁ'

-EER) 135

Table. 4.

precultured on different media

Zoospore formation from submerged mycelia of P. zingiberum

Water | Precultured | Submerged Incubated days on medium
temp. | medium* time(Hour) 2 3 T s 8 13
* %
3 -— -_— — —_ —_
V8TA 8 - - - - 4+
24 - - - ++ +++
3 —_ — —_ — —_
CMPDA 8 - - - - -
3°C 24 - - - +++ +
3 — —_— —_ — —_
CMA 8 - - + - +++
24 - - + ++ +++
3 - - - - -
MR 8 - - - - -
2 ++ - - - —~
VBIJA 8 - ++ +4+ Attt
24 + +++ +++ +4+++ A+t
3 _— p— f— — p—
CMPDA 8 - - - - +
25°C 24 - - - ++ ++
3 —_ — —_— -— —_
CMA 8 - - ++ ++ +++
24 + + +++ +++ +4++
3 —_ —_ p— — —_
MR 8 - - ++ S+ -
24 + o+ ++ +++ +++ ++
3 — — — — —
V8 JA 8 - - - _ _
24 - - - + ++
CMPDA - - - — _
15°C 24 - - - — -
3 —_— . p— — —_—
CMA 8 ~ - - - -
2 - - - - ++
3 _— —_ —_ —_— —_
MR 8 - - - - _
24 - - - — -

* See Table 3
**  See Table 3
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Table 5. Zoospore formation of strains of P. zingiberum

Strain | Submerged Submerged time (Hour)
1
temp.
e 3 5 ST 9 11 2
15 *k
Tl 25 - - + -+ +++ +++
35 - - - - - -
15 - - - - - +
T2 25 - - + ++ +4+4+ A+t
35 - - - - - -
15 - - — - - -
T9 25 - - - + + +
35 - - - - - -
15 - - - - - -
T15 25 - - + o+t +++
3 - - - - * *
15 - - - - - -
P.3201 25 - - + + ++ + 4
35 - - - - - -
15 - + . + + ++ ++
p.501* 25 ++ +++ 4+ + FHE A+
35 + + ++ ++ ++ ++

* P, aphanidermatum -
**  Zoospore formation; — : Non, 4 : Less than | spore/view(x50),
+ 1 1~10, 4+ 1 10~50, +-++ :More than 50 spores

BEEFEREOEEKOE/L, P. aphanidermatum HEERICHER L 72 lobart JAF DS b Sk
HBEZ@IE L THETFOIEERT 3D L, P. zingiberum ZEFFOCTNOIELRKL OV EEE
HEEMELTEEFOIEZRER LA, LL, BEFOIER» OREFORN F TICE UK
IR L2 6 BIEO VTN 25° COKEBTRNDTH » /o i, #EE FOIRIKFEE SN
WEFOKIL P. aphanidermatum HS P, zingiberum % 38 »7-5%, P. zingiberum 5 BRRMEIC
HBRaELZEIBEH O -7
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Table 6. The relation among pathgenicity, mycelial growth and oospore formation

Virulent Moderate Weak

. T1, T4, T6, |WLl, W2, T2, T3, TS, TT7,T9, TI0, Ti4, TIt7,
Pathogenicity T18, T19, T23, (T8, TIi, T12, TL3, T21, T22, |T27, P320L,

T4, T25, T26, T28, T20, T29, T30,
‘ T15, TI6,
Temp. is°clasec|see]  1sec 25°C s°c | 15°c | 5°c | wC
TOl Tt | T1 W1, W2 W2, Ts |w1, w2 | P32l
Fat | TB[T4|T4|Ts, T7/T7, T8 |Ts, T7
T6 |T6 | T8, T20| T13, Ti6| T20
T19 | T19| T28, T29| T29, T20
t1 | T3] Tis| T, Tiz| Wi, T2 W2, T3 T4 | T4
T4 T23| T13, TIS| T3, TIS|TS, T8 Tl P 3201
, T6 T24 | T16, T21| T25, T26| T13, TI15
Mycelial | Moderate| ., o T28, T30 | Ti6, T25
growth
T26, T28
T29, T30
T2 | T18 T2, T3 | Ti, Ti2] T2, T13|T9 |T9 |To9
T24 T2, T25| T2, T22 TI0 | T0 |TIO
Slow T26, T30 , T4 | TI7 | TI7
' Ti7 T2 | T2
T27 P 3201
Ta | T1| T3 |Wi, W2 WL, w2 |wi, T3lTio |To |Tw7
T23| T4 {T2| T2, T3 T2, TS| T2, T29|TI7 | TI0
Tio| T23| T8 | TS, Til| Til, Ti2| T30, T13 T17
Many T24| T19 | T12, TIS | T13, TIS
T18 Tl6, T21| T16, T2l
T19 T26, T29 | T26, T29
T30 T30
gﬁxz tilTé|TalTI3, Tl T3, T |lw2, T2 |T9 |Tue | T
Moderate] T 6 T6|Ts, T20|Ts, T20|T7, T8 | T4 | T2
T2 T25, T28| T22, T25| T15, TI6
T18 T22 T28 T26, T28
' T! Ts, Tit] T27 | P3201| T10
Few T12, T20 | P3201 T14
T22, T25- T27
P 3201
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