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4 07 kBB B Pythium spp.
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Koji KAGEYAMA* and Tadao Ur*: Survival Structure
of Pythium spp. in the Soils of Bean Fields

Abstract

The propagules of Pythium acanthophoron, P. paroecandrum, P. spinosum and Pythium sp.,
which were responsible for persistance of the fungi in field soils, were shown by direct
observation to be the oospore or zoosporangium. They survive in small particles of organic
matter and/or soils. P. myriotylum survives in the residues of bean roots and they act

as the primary infection sources.

(Received November 9, 1981)
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Pythium B0 +HFF OMAEFREL, AT
WEFO 5T, TR OIXBREKOBREFH 5\ i1t
B L CEET A ESh BN, Lirl, HR
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DWETFD S, WEFR IOIETY 2EZE Lefil
ERBH BT ERN, Fle, Burr BY 1%, RS
kb, P. aphanidermatum O JJTFIIIRGE SR
HEONH LV EHL, BEDEELLVH LS
TEERCIHALEF LTS EHE LTV 5,

E# o1, dumEdt REEFBRS O 1 v VEF
B X6 FEHTEMS X 7D Pythium BEIFLAE
L, P. myriotylum & Pythium sp. 7 B{EREEICE]
BT B ERALNC LT, 2 b Pythium JBE
DR BT B EFHEEC O\, Bl D Burr H¥
DFELRE LREEREEREC I VBEF L, I,
BT S hic A vy VI TGS 1 IRIBHR &
o 5B EEDDHICD, BWEMND Pythium BEO
EiES s X OB R 1T,
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WL, HERTHEITHICEA TOIRCRTEREE O
1 vrYDRTH D, HRIBIESERL S L 0%
BEABZLTHLLIDTH B,

Pythium BEEOEHFHEDEE L8 1g%100
ml @ 0.2% DERXER LI BEKCER LD
BEEL, BEHD HVBECIT HREE&%E 1500
Ll FRK Iml CREORERGKEML, 9
cm % b YU ME AR 10ml DR EHOE T AT,
U E25 CREFTCTEEEE Lic, HISORERIEE, WK ThM
REEPELER R E, BEOPLEBREIL, BRH
DIl WETFDOI IO bHERELTWENY
HE L, SHLEATEDRDEED—HE IV ERr
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CENERME FCBE L, £1-ELL 1ERDE
3O~ Y MEFMHL 2 ERE LK,

BRENS O Pythium BEOSEE  (DEHEHE
IR I Nicf v 7 VIROEE S 2~6cm 124] b it
DTAIKEEL, KEDKy R DK TR GE D, 2R
FEMETCE o, 25CREAT IR L, B LcER
T HERE Lico (MESEE HEIEFSD DHER Lic
MERE I NI v VIBOBESH lem 8D,
FDHE 5~Tg B 8.5cm, &% 450cm?® O = o
FTEANTCEETBELERBE Lice 2y 7 1EYD A
vy (B KIESH & 5REEL, 20~25COD
sa—AF L X, FTHSERREL, BREREE
L, B & Pythium JBEY o HE LI,

& e

TEROEFERE

TR LI R LicsB g o 0y, RN
(Plate I-8), & B EZEZRETS B BE
(Plate I-9) » 5\ I3BERE (Plate I- 1~7) 5333
DHHN, TRLLLEANERLTWSDONEHEIR
Too L OB T NRE A BT &, B
RO REN LR LT W H00HD bhi, Thic

BHWERRAE - B, BT L& ofhy
R EEBHoto, HERLCIEOFRIHFCE LI
TR LR Ui & oA P. acanthophoron, P.
paroecandrum, P. spinosum 5\t Pythium sp.
T EDHEDTHoT,

D 5% P. acanthophoron Y, 19814F 5 B I ELER
LICiRlEX O+ 8% T ORECAE L EL A7
FHERFR T, ThZh l1E0EEsE LR, §iE
WBUNRED D, BRETEMSLELbhS RH i &
FOB5BYBENPLEL TS D THS (Plate
=7,

P, paroecandrum OHEIET, B HREHX & LR
TRE LMINBES XOLEBR T bE L, LoEE
1HIZIF% Lo o (Table 1), BUNNBED 5\ 348
BFEr &, BEPLDCHREREIEDLRLZ &
23b, M bHMBREORETHEETSILOLRDS
nic, HPBERIE, LRRFPOERED 5\ IS
YHEDOLDLERD bR, K& I 10~28x8~24pm
(P35 18.4x15.5pm) T, MHHaEED #Hv 3 D LEL
LOBBoT, Fh, ThHDOE T IMFTERIC2
DI BRI LT (Plate -1, 2),

P, spinosum OEIEY, BIERTIE & A EHbR

Table 1. Origin of colonies of Pythium paroecandrum from field soils on
selective medium®
Plots and Number of colonies originated from
sampling date Stli‘?lil‘;gﬁzls Organic matters®  Soil particles®  No origin®
Monoculture plots
May 6, 1980 I 1 1 1 2
% 1 1 6 (2 0
May 23, 1980 4 1 8 (O 2
May 20, 1981 I 1 2 0 0
110 10 11 (6) 2 2
Rotation plots
May 6, 1980 I 4 0 8 0
Ii® 0 0 8 W 1
May 23, 1980 6 1 15 (2) 1
May 20, 1981 I 8 14 (5) 0 0
e 6 23 (10) 2 0
Total 41 54 (22) 50 (@ 8
a) Soil dilutions of 1:100 or 1:500 were inoculated at 25C for about 30 hours on the selective

medium. Data are the sum of 2 replications, 3 plates per replication.

b)

Figures in parentheses are the number of colonies originated from spherical structures by

crushing organic matters or soil particles with needle.

c)
)

Origin could not be detected.

Samples were collected from soils around the residues of bean roots.
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Table 2. Origin of Pythium spinosum from field soils on selective medium®

Number of colonies originated from

Plots and _
sampling date gtprii?tff;s Organic matters®>  Soil particles® No origin®
Monoculture plots
May 6, 1980 I 0 0 0 1
e 0 0 0 0
May 23, 1980 0 0 0 0
May 20, 1981 I 0 0 0 0
I 0 0 0 0
Rotation plots
May 6, 1980 I 0 0 1 ’Ol
Iy 0 0 2 1
May 23, 1980 0 0 0 0
May 20, 1981 I 0 3 0 0
e 0 7 1 1
Total 0 10 (2 4 (1) 3

a) Soil dilutions of 1:100 or 1:500 were inoculated at 25 C for about 30 hours on the selective
medium. Data are the sum of 2 replications, 3 plates per replication.

b) Figures in parentheses are the number of colonies originated from spherical structures by
crushing organic matters or soil particles with needle.

¢) Origin could not be detected.

d) Samples were collected from soils around the residues of bean roots.

Table 3. Origin of Pythium sp. from field soils on selective medium®

Number of colonies originated from

Plots and _
sampling date ggﬁi{;ﬁﬁ)}s Organic matters®  Soil particles® No origin®
Monoculture plots
May 6, 1980 I 3 0 0 3
1 4 0 1 1
May 23, 1980 1 0 3 (D 1
May 20, 1981 I 0 0 0 0
% 0 0 0 .0
Rotation plots
May 6, 1980 I 1 0 0 0
1 0 0 0 0
May 23, 1980 0 0 0 0
May 20, 1981 I 0 0 0 0
% 0 0 0 0
Total 9 0 4 (1 5

a) Soil dilutions of 1:100 or 1:500 were inoculated at 25C for about 30 hours on the selective
medium. Data are the sum of 2 replications, 3 plates per replication.

b) Figures in parentheses are the number of colonies originated from spherical structures by
crushing organic matters or soil particles with needle.

¢) Origin could not be detected.

d) Samples were collected from soils around the residues of bean roots.
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F, WRERTHERA D, R b BINEER X O+
BT BEbR, TROOHRLIRBEE LRD S
NBEDE BT (Table 2), R HIIE, MfasED
HAbDEBEWLDOBY, k& Ik 14~18pm,
b 120 bIEEF LT iz (Plate 1-3, 4),
Pythium sp. OEHIL, WBIEXTIE & A ¥ Bbh
¥, BERTHR A\, LERCEE L TV BER
TERER OB Fo 64 T, MARE»LOEE
ks - 7e (Table 3), +EERTH L LIRIBREHN
FhIBE I N, Thbodiciy, LR FEOMEER
WobDd b, K&t 8~20x8~20pm (Fiy
17.2x15.4pm) T, MEENBHLDEEVWLOE
BB Y, iy 1P bRFE L (Plate I-5, 6),
BEMNSO Pythium BEO S

FEFEE S TOBRTERE IR v YO
BT O F IS, 1 RERE
Lioh 5 BmkED LD, ThbhboEESME
IO bR EREEE LTSS T o 70

EESBT X b P. acanthophoron, P. myriotylum,

P. paroecandrum, P. spinosum 33 L% Pythium sp.
O 5 BEN S Ao HHEERIIENAS, P acantho-
phoron, P. myriotylum % X O° Pythium sp. 13HE{FE
K Db b, P. spinosum 1338 « BTEM KA Hoy R X
Nice TR P. paroecandrum 3, 3 « H1EWH
K OB bEEEC Y S hic (Table 4,

Mg HEO T D BEF K ORI BEE L U TREL
BRBELL vy vERE L, TORE, RIZEL
SHWEL, Tzl ofilaFrgEzsn, thn
5 P. myriotylum O BDVHEEI LT,

£ £

P. paroecandrum, P. spinosum 35 X% Pythium
sp. 1%, MiHREPCRPSETE LT, §i2&iE
TLi#EETD Y, BHEIEETFOIXWRT D, FFE
BIC i\, FERTIhLOBIMEECEH S
WITECERESENEE K, ThbOkE X3k
BETHER I AIETFolEETFO > OEBANICS -
=D, Liahi o T, BEOBE WS ORIIET, Wb o
LERT O 5 5 5\ I FREFRCHIRREED < Tg - 7ol
BFEEZLRD, CNHOREE, DROMEALEHK
INEEERRL L, TOPRBEIRhD I EnD, B
R CER ESNBETH 5 W EEETD Y2, M
RO L bl ERCERE L D EEL
2 (7

Pythium sp. 13, fippgEEcRRTLBR LW

Table 4, Frequency of isolation of Pythium
spp. from the residues of bean roots
in monoculture and rotation plots®

Monoculture Rotation

Pythium species
1980 1981 1980 1981

P. acanthophoron 2.1% 0.0% 0.0% 0.0%
P. myriotylum 4.2 0.0 0.0 0.0
P. paroecandrum 60,4 9.4 31,3 39.1
P. spinosum 4.2 7.8 8.3 0.0
Pythium sp. 0.0 3.1 0.0 0.0
Total 70.9 20.3 39.6 39.1

a) Isolation with the selective medium after 1-5
days incubation at 25C. Data are presented
as the percentage of the residues from which
Pythium spp. were isolated.

25, AL EOERE U HRIZS EALERr BEE L
oo DT &L, Phytophthora BE D heterothallic
BETHL A TV 513K, HEALHBEI R
Trichoderma B oRBEY 7r & ofilguc X v I
DBHRE D Lk, BYA%O D@ L D8
BCRRTFERIFREINSTAEELEZ Dhd,

P. acanthophoron 1%, +EEPCEEIC L TOhD
BEVRD LI, ZTOKE X LVML, MPEECE
BENDBIMBELRA—THY, BIBRAOINATIE
FLTOWEFDBRB,

P. myriotylum 1%, BIFEEINI1 v VIR
BN LOEESHC X - THE LN, KEBCEE
T P. irregulare 330 P. ultimum * [ U<,
FRTR B2 r = -3 B bhichoi, ZOBEE
LT, IigFi RBRKIERBC 5 L hbo, %
D OMMDOER THIRERE TR S AEOI BT
REBLT ULORFET, ¥ ollELE bEETIR
B LoThizEAERHEINILWS 2 Enb, BH
DOIPRET WAL L TNT H FHRFIRE L CRIFEL
oned, ar=—%PR Lkt dEL bhb,
P. myriotylum OWALFREE, EBEETHLIIT
LB oteny, BEL LOSHRBR» SHEO+4
CHEA TV WETFFRIS S hictd v VRO REE T
CAEFL, F1RELRFELRDZEEELNTH S,

| 3

dbisE It REERBREO A v vEER L U6 F
WTEESSCIEAET 5 TR Pythium BEICOWTHE
KL LM ALEFEBRECOWT B Lic, P. acantho-
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phoron 1%, DIRDVERBE B TEHET HHUINRESF, b TP BTG, SEDOTHITHEA T W78 BT
B\ kA R UcBBRa T, Pl paroecandrum, FEREINCA v VIHTEHOBERCAEEL, #£1
P. spinosum ¥ X8 Pythium sp. (¥, FE/CIRAED KERR & 7t b RKEBCELETLHMOBETobb
BHEFD > B IOWRTLMALTF LD 04 P irregulare ¥ XU P. ultimum OHAFFEHRETHL
bhice P. myriotylum DHEFEREL, BEEEEE T - oo

51 B x
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Explanation of Plate
Plate I.

Originating propagules of Pythium spp. on the selective medium after 30 hours incubation at
25C.
1, 2. P. paroecandrum
1. A propagule with a thin cell wall.
2. A propagule with a thick cell wall.
3, 4. P. spinosum
3. A propagule with a thin cell wall,
4. A propagule with a thick cell wall.
5, 6. Pythium sp.
5. A propagule with a thin cell wall.
6. A propagule with a thick cell wall.
7. P. acanthophoron
A propagule with numerous spines.
Colonies originated from a soil particle and an organic matter on the selective medium after
30 hours incubation at 25C.
8. A soil particle.
9. An organic matter.
Scale bars represent 30 uxm.
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Plate I
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