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HAER L OREBIBDO 1 v 7 v & 8B
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AT - TR AT

Koji KaGevyaMA* and Tadao Ur*: Pythium Species Isolated
from Bean Plants and Soils in the Experimental
Plots of Monoculture and Rotation

Abstract

Seven Pythium species; ie. P. acanthophoron, P. irregulare, P. myriotylum, P. spinosum,
P. paroecandrum, P. ultimum, and an unidentified Pythium sp., were isolated from the
hypocotyls, roots, rhizosphere and/or non-rhizosphere soils of bean plants grown in the
experimental plots of monoculture and rotation in Hokkaido Prefectural Kitami Agricultural
Experiment Station. Among these, Pythium myriotylum was found only from the monoculture
plots. The bean plants grown in the monoculture plots were colonized by above mentioned
seven species of Pythium, while those in the rotation plots by P. spinosum, P. paroecandrum,
and P. ultimum. In inoculation tests with five Pythium spp. except P. acanthophoron and
P. irregulare which were rarely isolated, P. myriotylum and Pythium sp. were the most
pathogenic to bean seedlings, followed by P. spinosum. Other two Pythium spp. have poor

pathogenicity.
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REEMLFTD B A Lo 25CTL~5 BRIKEE
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LR Eh B EHREXBIE LI, 13&ALEDEBKIX
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RILINIET © WA (B3 % 7% Schmitthenner!?

R TRER LT,
HBEE B9 ORFVIMAE DY ER 2 VE]
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Lo & llem © BEEHEARS 1 S0 O RE -5
LEAL, bR vy VET (R, KESE)
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HEGKLMES IOCRCELLBE LB LTS
) whd, RORK &Y BFRE L RdT,

T (RS x % DR A
FemiRH = SREERK

EHuL, HRE 1o 3~ 5 HEkYHAL
Voo ZREBEAREK2ELER LA, £FRE2BCORK
Tz 7}/]«‘}&’ 2 @ﬁ@ L‘/)Co

ERBRER

SRR OESE

Middleton!? % X 0" Waterhouse!”!®, —#DEIC
DWTHELOBRESOL SR LRAE LT - 1

FER XU v VTR DO S B
P. acanthophoron, P. irregulare, P. myriotylum, P,

spinosum, P. paroecandrum, P. ultimum 3 L O

Table 1. Pythium spp. isolated from the soils
and bean plants in the experimental
plots of monculture and rotation

Monoculture Rotation
plots plots

Pythium species
Soils® Tissues® Soils® Tissues

P. acanthophoron + +
P. irregulare

+ —
+ .

|

P. myriotylum +
P. spinosum +
P. paroecandrum +

+

o+ o+
+ o4+
+ o+ o+

P. ultimum
Pythium sp. + + +

|

a) Rhizosphere and non-rhizosphere soils of bean
plants.
b) Hypocotyls and roots of bean plants.

REED Pythiumsp. D 7T Th% (Table 1), +0
5%, 28NS HEEINT Pythium B & %, EE
KTk P. irregulare % < 618, R{ERK T P.
myriotylum %x 6 B Thotc, BIEKDA virv
B DR ERTETRNUOSH IR, TEL SO
ik ot P.oirvegulare 3B bhi, ZhicstL
T, WRIEDA v & vk P. spinosum, P. paroe-
candrum ¥ X0V P. ultimum O 3T 8 X h,
P. acanthophoron, P. irregulare ¥ X Ok RED
Pythium sp. 3180 BOBEI NI B 1B
JNIsh o lze P. myriotylum 1, WIEROTEEER X
IR BIXE o Ie S DBEZ RTeh - oo

HEHEOFRBIIL TR T LR D TH %,

P. acanthophoron (Plate 1, 1-3) : EIP%E (18.0~
21.6pm) 1%, R 2.4pm, MY 2. 4pm OFEEH O
EEr b, HE I TELE RT (16.8~19.2
pm) (X, B¥, RIEE o, BIEYen 1
BEThb, BB, BEACHAKE m 4.8~
8.2pm, £X12,0~15.6pm, ¥ —-— o Trhig
B THhe S Ch, EIS4UCY 18, LT 2@Es
£ LEOEMEILIE G, b Ew 2 SRIFERE -
TRAEREE > o HBET, BETO S OB
R BITLhy o oo

P, irregulare (Plate 1, 4-6) : iIi#s (14.9~25.7
pm) %, SIEEOPER, H 5\ bhAH LicEigy
1~ b, EAEF XML, BEOMRT (12.7
~19.2pm) 1{E%Z &1, IPRETFE BINSHLHL- &
Vo BRIEERIL, THA, FRRME 2 BARM, RORERY
e 1EIhC 2EEET S, BETD5(6.4~26.4
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pm) i, JEAE Fonk BA, THAO L SREY, M
ok XTIIBRE D B VY, RFREFEC X
n, BHERTFTRFIXRD bIigh -1,

P. myriotylum (Plate I, 7-10) @ EIpgs (19.2~
38.4pm) 1%, FEFW, TEA Fiix HL, BEOH
BT (16.8~32.4pm) 1{H% Sy, INIETIZ BRI
RSV & XTIAT R L e ViR LcERIR
BB b, BERIE, TEE, BHREEcER
t, 2 bh, HOEMNELLEEY L TED, &£
wh LR CRINAIC ML, HINEM Y 1~ 6 [Ef
BT ho WETFOD L, TEBODS S hIKRRETH
BEORAD b, WETIE, BETOIALHELE
W DR R S NI BRD 5 s B X v,

P. spinosum (Plate II, 1-3) . RIFEs (15.6~22.8
pm) X, FuEAEEEE T RROE X 6.0~8 4pm DI
e db, HE F23 B4, B kT 12.0~
22 8pm) 1E%ET., INET I BIPBRLELCT, B
R, FRRME & i Bbkk:, EINEEUCY 1EE
2B D, WEFDS (6.0~25.2pm) 1%, 1E
AL, HEO: XCRIBRE, Mok X
T E IR, BFIREFECIHLODATH-
7o

P. paroecandrum (Plate 11, 4-6) : BIigs (14.4~
32.5um) 13, HH IR VWERLH D, FWTH,
TEA & -0k fi4, B opET (12.0~21.6pm) % 1
Eete, BRTFRRINGCHEL IR, BB,
% WRTEA, L E X EMAE, Rk BN, R
PRERT- 0 1B 2 EMET B, HEFDS (14.4~
28.8pm) 1%, Ei HAE, FhickE, HEOL &
B, MeoL B s Bl chs, FF
3, BERTEHREETTCRESF

B 10, TN CRFEC L D EF L

Pythium sp. (Plate 11, 9-10) : JifaF JEBC{R s
HICHEE L, FhoRo Bk & SRR L < b T
B Uitk ot HETFDI LRLISHEO.6~
29.5pm) 1%, B, Thive v 50k 4=
v U, & RIBEE L FTid, BT NCHES
Bl X 5T,

47T BHAEN

DHESKITED S b, SHEEN B D TEr-
P. acanthophoron - & P. irrvegulare %% < 5 &>
WC L& 2 FEER R IR IR & L U7e (Table 2),

P, myriotylum . BIER DA v & i 5oL
To 2 ERR & MK OIERE L8 b0 3 WA HRA L
LB, WThOBEKRTL M v 7 vORBRIIEL,
FFMEA T, RN e KBR BB OR L f#
CTREL £ e, IBIXELSRELEERL, 0
BaDiallnote T, M RIT BRBEDOMEH
WU DREFBCALH N TR EER % R bh
72

P. spinosum . BIEX D +HEH oM LT 2 Bk &
RER O+8EL Lo 1 EREERA L E 25, WTh
DHEHETLH25CTA v 7 VORFEILE L, RBENG
DIRENC IR OB L RS B, BIIBEL
foo A vV ORIFRIZ, WBK &ZIED SRl
ot 20CThH A Vo VORBRBIF U TH - 7o

P. paroecandrum I} L O P. utimum . §iFE O
&, BIERA v VB DO LT 2 Bk SIRIER
o b0 1 EkE, BADOBE, BIFKER» 5D
2HH, RRXLEL L0 1HES XCRER L0 5
D 1IEFEY FRA L. WTIho®E S I EKRTY,

Table 2, Pathogenicity of Pythium spp. to bean seedlings (cv.

%V: Lotz
P. ultimum (Plate II. 7-8)

Taishokintoki) grown for 3 weeks at 25C in artifici-
ally inoculated soils ) ’

BIss (13.2~24 . 0pm) 1%, EHME
SEiE, TEAR ¥ 1A B o Ui ke

Pythium species

] . . e
Emerged Diseasd Disease severity rating

F(10.3~24,0pm) 1{H%EETs5 % % Hypocotyl Root
PRIF R IPER R S o\ K P. myriotylum® 92.9 100 2.6 2.8
B, BIpERYIch 1M, Fh P. spinosum 81.0 88.1 1.3 0.7
2EME L, BIVRET OIS P. paroecandrum 86.9 25.2 0.3 0.1
Wit bR 1L, BERROMmENZ P. ultimum 85.7 23.1 0.2 0.1
LAETS LR, Pk, Pythium sp. 35.8 100 0.7 1.6

Control® 82.2 0.0 ' 0.0 0.0

gmlate b 2 EET—FRR

WETH oo BETDH .8~
26.4pm) 1, B4 Z ok 4,
THaD & 3K, MAEo Lz

a) Disease severity rating was based on a scale of 0 to 3 with 0 = no
symptoms and 3= most severe symptoms.

b) Bean seedlings were grown in greenhouse.

¢) Non-inoculated soils.
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25, 208 XOI5CDOFTXTDRETA v 7@/ VieiT 5
REREZER <, BREEORENC /N WSRO
w0 b R, —EARET A BE CRFED TR
WChotoo BRERLETRIT A1 vy vORFERZ,
SR & ZE T2 Dy - 1o

Pythium sp. © BIER A v & VIR O L R 3
Btk L AR L@ S0 2Bk R LI 25, W
NOBER TH 1 vy v ORECE R OB Rk
L, F9EOZE L\ MEGE TIKBIR OFRBES IRl O K5
MR L. ¥, BREFCERE LFKROE
WIIE LW TEER L, BRI Ieh - e, BELE
CHFTHA vy vORFRL, EL &) o,

Z g

Pythium 17 X HBEIERTIELETED Pythium H
BItRT 25 AME LY, REEER DWW O OfEHN
BELURSER.T LI 519, JLREERBRED
1 vy vEBEEESS JORIEESO A v vEERKD
AVvEVRIOCLEENSTRED Pythium DX
too ED 5 BA VY OBRS D\ CIEETER L Ty
% ERD LR b DX, BIEXT7E WEXT3E
TH oo

4 v e UREMEY &2 Pythium 1%, —h¥
TRHLIEN RE IR T\ D, KERTIE, P. my-
riotylum, P. spinosum 35 XOVRFZED Pythium sp.
NEWEREMEEZRL, £D5 b P. myriotylum (34
THEWE LU\ 2 FEx e U, Pythium sp. (38R
W2 P E L RIFRAMIERE BB L, P. paroe-
candrum & P. ultimum ORI D T2 - 7,

P. myriotylum L, BHIDA v 7 v OFRDOFERE &
LTHEI RN, ZOBIIHN® H5 V- ikER/R
FERGPERITZ L2 bR T b, KEO
BEHEIA VY, BOETIA F T ORBRKRRD by
HEX T\ B9, P, spinosum (IHBHETH HH, &
RETI VY VERURERERSH D LV O REILRY
YA

P. paroecandrum %, A V7V DFICHK L REM:

MNhbHEINTEYY, P. ultimum L1 V5 VD&
FRE®, BFNIMNY, BB\ IEBEHAER 197
EHRBITEREIR TN B, KERTRTEEL L
AV VvER LT CREEE R T T ¥
foo L2 L, Pythium BEOFCIIFE#EERTC L
SERBELTCOWBHALEBRTHBEDTY, vy
VHRRED DOMEI N RN ERERR ORI R R X I
ST BNA v VBB AL e EbE 2 bR
bo

A v VTS D\ DR S HA
LcA—fE BT ERECR IR E O 211589 biviah:
o7 & LERBEBCHFET 5 A—REOKRE R
CLThsbEEL LMD,

1 vy vEEEN BELHMEh, $a vV
BUVRBIEAY R L e P. myriotylum % X OURFEE
Pythium sp. &1 v vEEEE L OBRIL, X5k
B 8T 5,

] E

AL REERRG O 1 v 7 VEER, RIER
BEBOLE BLO 1 v MTFMERL D Pythium
BEDLHERAT > 7o FHES NI Pythium BB,
P. acanthoporon, P. irregulare, P. myriotylum, P.
spinosum, P. paroecandrum, P. ultimum ¥ X%
Pythium sp. DTETH %, P. myriotylum LSO 6
LB R I ORIER O LS B\ 31 v 7 Vb B4
HEX i, P. myriotylum FEEROLHE LA vy v
B ORI NI, BIERD A vy iy, kL7 #ET
NTR & o TEERZT Ty L, BIFR O /¢
v i, P.ospinosum, P. paroecandrum ¥s YO8 P.
ultimum O 3 FEERE L T\ oo DEEHE DED - 2
P. acanthophoron & P. irregulave %< 5D
T, P. myriotylum & Pythium sp. {34 v % VTR
WRBEERRL, 1 vy v ORI RER R L
7ens, P. spinosum ORFEMEIZZ N L DEEL, o2
RIS TE - T,
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Explanation of Plates
Plate 1.
1-3. Pythium acanthophovon
1. Oogonium with monoclinous antheridium.
2. Oogonium with aplerotic oospore.
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3. Aborted oogonium.
4-6. P. irregulare

Spherical and lemon-shaped zoosporangia.
Oogonium with monoclinous antheridium.
. Oogonium with aplerotic oospore.

0. P. myriotylum

Lobulate zoosporangium.

Oogonium with crook-necked antheridum.

9. Aborted oogonium

10. Oogonium with aplerotic oospore.

Plate I1.
1-3. P. spinosum

1.

Spherical zoosporangium.

2. Oogonium with monoclinous antheridium.
3. Oogonium with plerotic oospore.

4

>

N oo

P, paroecandrum

Spherical zoosporangium.

Oogonium with intercalary-formed antheridia.
Oogonium with aplerotic oospore.

P. ultimum

Spherical zoosporangia.

8. Oogonia with monoclinous antheridia and aplerotic oospore.

9-1

0. Unidentified Pythium sp.
Spherical or lemon-shaped zoosporangia.

’
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Plate I
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Plate 11
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