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Abstract : (Germination of oospores of Pythium ultimum and aspect of disease oc-
currence caused. by its oospores. Hirosuke Ocura, Laboratory of Plant Pathology,
Faculty of Agriculture.) 1t is sure that the disease by Pythium ultimum starts by
oospores of this fungus in soil. The present paper is studied on germination of oospores
of P. ultimum and on disease appearance of cucumber seedlings by them. The oospores
turn to germinable state from selfresting state after 5 weeks or more in soil extract
solution, though they can not germinate in it. However some of them still continue rest-
ing state even after 9 weeks. On the contrary the oospores turned to germinable are
“very few in distilled water. The oospores need to use organic nutrients such as amino
acids, sugars or exudates from living roots for their germination, but not need specific
substances or exudates from host. The rate of germination of the oospores, however,
is different in rhizosphere soil with each plant tested, because these soils might have
different fungistasis or some other reasons. One hundred ocospores per 1 g of soil are
enough to attack cucumber seedlings in favorable codition like as sterilized soil, but
1000 spores or more are necessary to attack them in natural soil. Moreover the disease
is not appeared in self-resting period even in too enough on number of oospores. The
damage of seedlings is not always directly proportional to increase of oospores in soil,
but it occures with phased or and uncontinuous aspect. in continuous increase of oospores.
From these results it is considered that the fact, which the oospores do not wake simu-
ltaneously, might be opportune to maintain this species. Another remarkable point for
occurrence of damage is as follow: it relates with the age of oospores and the number of
active germinable ones.
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1. P. ultimum DIPKE-FDIKIEFER

P. ultimum OFATFOEAUIROBIEIC L > 72, BRE L/~ F VILIZVE Y2 — AEH* % 10 ml
A, KEEEEL2CICHE L. 7THBRICEE > ZFvkicTeem L, HifEmt& * *10 ml %
AR Y ICE L, X517 BRI25CICHE Liz. B Z 5 BBAMICBEEREZRTH, 0O
B 52U L THKICTRML, tEJF 44— THBO, COBBBE N — € 2 THRE
LTRZVEGEREL, S L. HEDERaT, BFO2BLUERRTHSL. Cn%EVSE
Ya— AAEEEHIICIN A, 24B5125CIK @B L, RFLARTHEVEBERF L 0ME L CERE

Table 1. Germinable abilities of oospores. of P. ultimum

Submerge in Submerged period Rate of germination * (96)
(Weeks) 2 hrs. 4 hrs.
0 : 0. 0
1 0 0
2 0 0
‘3 1 3
Soil extract 4 7 13
solution 5 11 41
6 34 55
7 39 60
8 42" 61
9 67 - 72
1 0 0
2 0 0
3 0 0
Distilled water 4 ! 2
5 0 4
6 1 7
7 1 7
8 1 8
9 4 22

* Rate of germination was tested in V—8 juice drop

* BLLAVE Ja— 2D LB#E 200 ml ICEFHK 800 ml £MMA. CaC012.5 g Z#MM
** 41 g% 100 mIOREKICMA, 25CTIABBELIOLAE 2R THALL. Cn%E 1%L
i E LTERALL. '
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EH-—EFANTEBL, PRATFEBREEL. ChE&EKLL, SSIKREKENATEILT S E
REOFESFERELL. O L THEIPATELEMUAE 10 ml 2ANLBUTAIKAN,
— e AR SRERICHE 5 2 T25CICHKE L 7o, SR E L TR DR 0 IR B R F K% E
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PRFRIBENZSA 5 LE0L0F 1 BELUPIKREF LIZ LY, 4BERICEERAIMLTER
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LI TH 505, BEE10%6I1CF 5 &, 775 8 BRI T2 DRIFRERL, £ORKECRER
BRIETT 5. —F, BIEMALVRIEKPRBEST 2 ERFRIEL, 9BMLAXTLLI
FOVREESRFET 2T ET, KRFWRFOR < REBRLLIKRBEDE £ Th- 72,
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AR E L CHEMHR R 8 BRI bDE TNE MR L, HERBEMIE v ooy, T
SNYLRXAINGET, AV, FAKX, ga=s5, %20, be b, 43 hOEE.
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Fig. 1. Germination of oospores.of P. ultimum in solution added
exudate of living root or organic fertilizer.
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EEEIC AN, HEEEE60% (v/v) KRt boED 3y, 54 X0EOKBET 104,
LYY, a9 ) HEOHRET N, 54 3 v sEONET S0 ER . BL, AX
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Fig. 2. Germination of oospores of P. ultimum in .solution added
sugars or nitrogen compounds.
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YV, ERFIV, w) v, NYvE BELTINVI-X, TNTR—R, 57 b—R, Y2l o—,
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Substances Concentration  Germinated ratio (%)
added (ppm) 10 20 30 40

1000
Glutamic acid 5000
10000

1000
© Asparagine 5000
10000

1000
Serine 5000
10000

1000

Glucose 5000
10000

1060

Sucrose 5000
10000

1000
NH.NO; 5000
10000

Water

Fig. 3. Germination of ocospores of P. ultimum in soil added substances
with different concentration. ’
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4. PO P ultimum 9PRAFORIF ,

HEEBEERE b, RFFEORE L - P ultimum OIIET SHKIEEH L SO T
5. LOBRRRABHOFEMICLVITHINDE EbOTV A, ARBRTIERINENS 50 3HE
IEARDELE I & BIMATF OFF LDV TRIT L. '

(1) BERIRM s VB, TANSIEY, )y, Fua—-R, Yarso-2, BT
vEZULEEZENEN 1000. 5000, 10000 ppm O)f;ﬁflé’éifilcﬁﬂi, Ifa-FOFRIFEABME L /.
4% 8 BRI AR T E 2 54 K75 2 bic—HiKMBEL, E00bE5IE 2.5 cm
DT 7V F 4T b VEBE, YPREFBOES L VWL, 8 2 mm TFICEHR Lrct® 2.5 ml
%o%, FEMBEOBKEMA, HBEBEAE60% (v./v) AT L. CORFA KI5 2%25C
(€ 6 BRI L e DL RIMATFEREE LIz, THDD, 254 F7 5 2EMO W LT KHEETE L,
BKDTHERFAERELOL, 0— XXV AL THEELRE L TREOERARE L. 0B
&, —HRONTRFIE L ERERIEL TR, MTFREY DK ORE H & 53 2R U7z

HECHRM AN A T HEREOBACENBFORF RIS VRESNT, HREOFEMICL
DIREDSEDOND BIR). s I VB, sFva—2, Yayo— RRERENSE L mndt
SRV ORI, AT ORIFDEICHRICIERT 205, 7297 v P+ ) v IHEITRICE
Foiu. W7 v Eo v L BIBRITHE, BFREOVTNIGEMLEVWEEDLNS.

(2) HERESRY - F29Y, bbb, F43Y, 94X, A5 v, tuvEoay, TUN
s OBRBALEIZE S P ultimum OIMAFORFLAFAR L. LidoMLEE AN 35Ky
AZX, Av4 v, roxroavRINSTD, a9, TUN7RE3KTD, 5422, P7hE
KT OAIEIE L, # I REMCTE &, SIEMARIEH 2 ~ 3 KB L BNiIcik & I0, 2hzh
OB+ R EED THATIEE Ure. PRFOFFR LLOHEICLD X4 F 75 2 LIcHKaT
A2MELOBZNFNOLEARY, 6 BERORFLRFICL VAL L.
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Fig. 4. Germination of oospores of P. ultimum in rhizosphere soil of
different crops.
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5. XIBPD P ultimum KT &+ 2 0 ) GrEiIIRERE DR

— IR E DR AR LI P ORFER LBFRNSH B LZONTV S, P. ultimum OFIAS
B TH BT RATBO L > i BRARIID 5 0, £9° L B W TREFRE DKM EHEZ
RISV, AEERIIVKTF Ol & B IRSFE OREIC SO TREF L7, :
HHEEBBREICHRSE Pythium REETFICLBEENS D, T HERSHMELME LY
FADEERE LR <, &7 EHiHE DI ERTRIEE S RMICEINT 5 DT, AERTHE 3 EHICEE
AR $ 4 5 2 EROBIRICES THERICHIK T 5 € &1L DKM D L1 % HHFRES0~60% (v./v)
K135 & 5T L7, BITEOE DCHERE L P ultimum OIPKLT %575 DB I 7 52 O B
BT 2 mm BRI L 7B TARICRE LR 3 Bskic AR, | BRRICHFSE+2 9 )BT
(GHEE @ H38) 2&SKIOHREE L, 1 BRI RBOHMARER L. + a9 VIEHIICE G 55
RaF ORI 1,2, 3,5, 7, 9 BTHS. /1481 grhOIIFITFHIIAL 1, 10, 100, 500,
1000, 2000& Lo, #RtHARGRES SV EMREOT B LA, 429 ) OWEE THE
KETRT OB LWL MO TMOWEDORI T LV bOERMBMEALL, HHETRELL.
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Fig. 5. Diseased ratio of cucumber seedlings by P. ultimum related
with incubated period and number or cospores in sterilized soil.
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Fig. 6. Diseased ratio of "cucunber seedlings by P. ultimum related
with number and incubated period of oospores in natural soil.

FTREERFROVEVBS I TBROPRTFIRLOBEEEEL 35, BTFH00EIER S
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FSERIB50% %A 5. 5EML OB TRERICH v ) R IEEEZRFLTOS BN
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3. 31, SEBEULOMBETR+*29)EBTH, $29 ) OHEDEED L VIRECET
 BEROBLDRYD, KABATE - BE%T B} F 2o Y ZERSEICEIEST, TR
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Fig. 7. Degree of damages on dis-
eased cucumber seedlings by P. °
ultimum in sterilized soil at Fig.5

* Ml Preemergence damping-
off, EXN post-emergence damping-
off, ] main root rot.

Fig. 8. Degree of damages on dis-
eased cucumber seedlings by P.
ultimum in natural soil at Fig.6

* Ml Preemergence damping-
off, KXY Post-emergence damping-
off, [__] Main root rot.
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Stanghellini and Burr & @BEFORIFICBIBRIORMMBHBETH B EBXT WV EH, B
AL L 7R F 3RO ESATHRF L. Ayers and Lumsden®) (3£ DM & U TRIR
EBFTVD. HEmE IR A 5 < &, 3B TER % L, REFTROK
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THEPOBEYORFRIBEEAE ST, BELMLINS. 2OFRRBEEMEDOLEET S
FFHEWE L RFLERIOGNTH 5. HH KB T ORF(TEWERMA L L TS
IVBE, VI — R, va s o— RBHENRICHE U TREROHNT 5. ChOWE AR OBE
TERFTIICEFICER T 3. LhL, TR F oY) v, EIBRERBEERITRICLT L
ENTRLY. COMHBGKRIABOE® 2WET 50, HEREMERTIAELD ST LA
fhoBEICERICFIHESNE LBbh 3. BREERRIZTNOSTREABORFOMELLVL
BEERTRICOES Lawy B2, 3K). MMRORIMRIMETFORELHE ST 545, BH
YEESCHRAHEDTEILT L OIMETORF R EENT, < A BEYOBRBTREFTHSEH,
A XHEYP 54 2 Y TEREFRIE. SEMRECER SN IBEDROER, RIEWORR
CVBAEDOERLBERNITNEEARED (B1,4K). -

Baker and Cook® W+t EREEIC L 2 EMORB R+ BMPOBERIKEL Sh, RELL
T AREDS 2 REATF AT T 258 ICARBICEST WMLV BT, FH 10 3+ 555K i B
TAHEHREEZRBL T P oultimum OFRFEBIEIE 1 g240100~350& Ui, ERS5 BT
LEEEA60% (v./v) UTEd34&, PRFARELTHEBMFOSIEZERLTCHIEEE D
B P EEF AR T 5 C LIdREETH S LMRlIs NS, AEOPBFRIHEMHE S 3 03418
FT5EMGERT S EE CBRFTREILNKRY, Fo 0 ) HOFEHERIRFALESL, TOHEF -
D VEAEFRT S, RELTEPTRAE 1 g4 0100874 A 5 L RBRESHITMT 5. MR
BB TIZ 10000 F 28 A 750 EFBRR ML 74, Pythium L 3BEOFREDES I
TEPOREAE & SKIERBEOFHICEE T A0EMH5 (B1X, B5,6X).

THERORE LT FE D ORFRER & ORI BRI, L AIBERNICEERSEE
OEMBRHOND T EENES" BRE L. COBFRRARRTEBD O, WEEWHIR
RICRET 2 LT HEBREORBMICB O FHEEICREINS. & RE L TRE ISR GRFE 1 ~10,
100, 500~1000, 20000 3 Btic 3t Sh B . FIFAIMLAEH & 1 ~10, 100~500, 1000~ 2000 3
Bicadohns. BL, PRTFOBICL D CORBEMIIZ DK T 5 OKIRREEIINT OF
ERRELBEEIONS. MZE IO A I HIBKITFE 1 ~10, 100~500, 1000~ 2000 A 5
éném'—%@Eﬁﬁm&m?ﬂé@d%ﬁi%@%@ﬁ&m;5t%zé@ﬁ%%f%éo
(% 5, , 8 X).
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Pythium ultimum WERT 2HEOVMR LR ENOBE KA ZMMFICL 3 LBhN 3.
FHEIIIPIATORIE L FHICEL F2 9 ) BB ORERSOTRE L1,
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DEREDRERENERICOI-0E2—RHIKE2EBbN S,
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