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Koji Kacevyama*, Tadao Ur* and
Yasusaburo NARITA**: Influence of
Pythium spp. on the Injury by Bean Monoculture

Abstract

The bean plants in monoculture plots in Hokkaido Prefectural Kitami Agricultural
Experiment Station showed severe necrosis of roots and retarded the growth in the middle
of July in 1979, while those in 6-year rotation plots seemed healthy. The height and yields
of bean plants in monoculture were about 80 % and 70 % of those in rotation. These
appearences are said to be caused by the long-term monoculture. Pythium wmyriotylum and
an unidentified Pythium sp., highly pathogenic to bean plants, were isolated only from the
necrotic root tissues in monoculture. P. spinosum, P. paroecandrum and P. ultimum, mildly
or scarcely pathogenic to bean plants, were recovered from the roots in moculture and also

those in rotation.

Populations of P. myriotylum and Pythium sp. in rhizosphere and non-
rhizosphere soils of bean plants in monoculture were remarkably high.

There was no

difference in the populations of the other Pythium spp. in the soils of monoculture and
rotation. When ridomil, N-(2, 6-dimethylphenyl)-N—(methoxyacetyl) alanine methyl ester,
which is one of the selective fungicides against Oomycetes, was drenched to the soil
collected from the monoculture plots, the roots of bean seedlings grown in the soil remained /

healthy as those in the untreated rotation soil.

These results suggest that the symptoms

of bean plants in monocuture are caused by the infections of P. myriotylum and an

unidentified Pythium sp.
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MEORRE LTEFRAE  1979F, 1 v vl
5, WRIEMX D 2 KIEDH HEE b, BE (584
H), IR (6 A18H), T0OHM3BHT L1 3
|, ¥NEH (98548) OFte6lE, vy ol
T8, REEE, FRELEY RRL Pythium B
OHMERE, BEEEXT-%o i, EMBRBECE
FA vy v20EGEOEREE D, RERCRBORED
FE LI,

Pythium BEOSEE  FREM ALY H A vy Y
Wik X O LN & Pythium BED HEEA 1T - 7o
USRI, RO LR UTh %,

(0 Avrvh ook FLROERIICEFR X
OBRTER 2 & S o1 v VAR L, +oOlfhs
LORD LEESHE B IO BESEE XD Pythium
BEESHE L. O BEESHE B 2~6cm 2i)-
oA vy VBRERTRS EBEEMREY T &
T KB LEIRES L LB ¥ Pythium BE %5
HRTFL, MEXT- T, BBV D5 b
£ Pythium BREODHE S hic SI&%20HEER L L
7ok, BERN (58 4R0) CHEERD LREDS vy
VERE, TREIERO S BEIES v VvRE LR
LEIED A vy vBE Th ENERL, chbnbd
DEEERT o (D BEESEE . FTE ORI I
A v Y ITEHE A ) =5+ L VB AN 4CTL ~
20 R, EX 2~3cm i) ), FoEEMHLI1L
cm REEMAKFORBELEL+HRE L, Zhic
1 vy (B, KEERR) % 185700 78708
L, 25CD 7 v —AF 4+ Exy b T3~ 4 BEREE
Lo B LA v vEORER LR b ELER T
FETHDTEEI AT, FEC LTOERY L
Ltz Mok, WBELTA v VR ER Lo
BE A VT,

() tE»rLOHEE FXA vy v ORER XOE
BEEEYAZ L, BECHT 9%cm -2 by L1 HeY
7o b 2~10mg ZHL Y HESFRRIEC X - TRIER® & Rk
Pythivm BB HHERIZ L, SbBbhEZ 51T
ETEEPOEE LT, 1EOERIIZ 1R+
Y M10Kc% fv 7o,
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Fig. 1. Height of bean plants in monoculture
(O) and rotation (@) plots. Height
differed significantly (P=0.01) at
all measuring time.
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Table 1. Yields of bean plants in the experi-
mental plots of monoculture and

rotation
Fresh top weight Bean weight
Plots (kg/10a) (kg/10a)
Monoclture 325 178
Rotation 465 252
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ELTRLBIR 2 B0, WBE LB CIemsE, B
ELTRY, TOLDBROBIRER L Y $HELII
P ot

15t TEERER D Pythium spp.

1V rv T 2 b EESEECIY B b h e
Pythium BEEY, BERA vry 0o F A%<, P
acanthophoron, P. irregularve, P. myriotylum, P.
spinosum, P. paroecandrum, P. ultimum ¥} X OVFK[F
ED Pythium sp. O 7T, WIERA v 7 vhbix
Z D 5% P. spinosum, P. paroecandrum, P. ultimum

DIBHBE BRI,

B, HECRSCHED T v VRED bR
TN DITBEIER CTIL P. myriotylum, P. ultimum,
KFEE Pythium sp. T, B{ETIL P. ultimum DH
TH - 720 (Table 2)

BIR® T vy v UREE 0o R D S hoc P
myriotylum 1%, 8 A & 9 BT a1 B OMEIE
IVrvh bl bht. —7, RUSKEREEEZ LD
P, spinosum ¥ L ORFEE Pythium sp. DERIIL,
Pythium BHEEEO HR &I2IER UER %S L,

Table 2. Frequency of the direct isolation of Pythium spp. from hypocotyls and roots of
bean plants in monoculture (M) and rotation (R) plots

% isolation at respective sampling times®

Pythium species May 2.» Jun. 18.® Jul. 9. Aug. 1. Aug. 21. Sep. 4.9

M R® M R M R M R M R M R
P. acanthophoron 0 0 0 0 0 0 0 0 9 0 0 0
P. irregulare 0 0 0 0 0 3 0 0 0 0 0
P. myriotylum 10 0 0 0 0 0 3 0 0 0 3 0
P. spinosum 0 0 0 0 9 13 3 9 0 3 3 3
P. paroecandrum 0 0 3 6 3 6 3 3 0 3 3 0
P. ultimum 10 10 0 13 38 25 42 22 16 6 18 49
Pythium sp. 10 0 3 0 31 0 15 0 9 0 6 0
Total 30 10 6 19 81 44 69 34 34 12 33 52

a) Isolation with selective medium after 1-4 days incubation at 25 C.

Data are presented as the percentage

of hypocotyls and roots from which Pythium spp. were recovered.
b) Before planting. Pythium spp. were isolated from bean residues.

c) Seedling emergence time.
d) Harvesting time.

e) Samples were collected from the rotation plots where bean plants were grown the year before.

Table 3. Freqency of isolation of Pythium spp. from hypocotyls and roots of bean seedlings
inoculated with the diseased tissues of bean plants in monoculture (M) and rotation

(R) plots®

% isolation at respective sampling times®

Pythium species Jul. 9. Aug. 1. Aug. 21. Sep. 4.9
M R M R M R M R
P. acanthophoron 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.0
P. myriotylum 0.0 0.0 0.0 0.0 96.7 26.7 96.7 39.1
P, ultimum 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0
Pythium sp. 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0
Total 0.0 0.0 15.0 0.0 96.7 33.4 96.7 39.1

a) Indirect isolation of Pythium spp.

b) Isolation with selective medium after 1-4 days incubation at 25 C. Data are presented as the percentage
of hypocotyls and roots from which Pythium spp. were recovered.

c) Seedling emergence time.
d) Harvesting time.
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P. spinosum FEEX X ORIEXA v ¥ v bE L4
WIxnt, i, REE Pythium sp. 1L HBIEA v 5
v DHRI OB E Tz, (Table 2)

BED A v 5 v S Pythium % S #E ¥:C X
DHBETHLEE, BEEA v VvITHAERE L o A
v VEOREMBIIMLS BEL, £ A B P
myriotylum, P. ultimum, FRTE Pythium sp. H3y
wexh, L P. myriotylum DFEENE D o i
(Table 3), ThIXUMRIEA v 7 vH THAEEL
By, BORRTITLAERD bhT, P. acantho-
phoron ¥ L% P. myriotylum IEHERC OB I i
2, F DI IED - oo

Table 4.
(M) and rotation (R) plots

8 A 1 BREBM L EESA vy ve xS H o
WIETHEE LY, A o MBS HEC XY P.
ultimum D3> T EERI 1200 T, P myriotylum
BB LN LL, 2DEEACLIECE
OEIE LIt v 7 VIZBLARFL, Thhbas
iDL, BEALE P. myriotylum TH 7o Tz
b, BEAMCTIHEOMA RIS AL BIE, &
EED A v & v 33T P. myriotylum & L D B
BETTCD EED BRI,

LLEDFERN S, 1 v 7 vOLBEE» HHROBE
DU ootz 8 BHIDIMT T, BER A v & ik
WTER.D & OWIRXT, P. myriotylum ¥ X ORRE

Population of Pythium spp. in rhizosphere soils of bean plants in monoculture

Propagules/g air-dry soil at respective sampling times®

Pythium species Jun, 18.» Jul. 9. Aug. 1. Aug. 21. Sep. 4.

M R M R M R M R M R
P. acanthophoron 30 30 0 0 0 0 0 0 10
P. spinosum 30 20 0 40 67 60 10 70 230 390
P. paroecandrum 0 20 0 40 0 10 0 10 0 0
P. ultimum 40 10 213 150 80 150 40 150 110 290
Pythium sp. 0 0 77 0 93 30 60 0 90 0
Total 100 80 290 250 240 250 110 230 430 690

a) Isolated by soil plate method using selective medium after 1-4 days incubation at 25 C.

b) Seedling emergence time.
c) Harvesting time.

Table 5. Population of Pythium spp. in non-rhizosphere soils of bean plants in monoclture

(M) and rotation (R) plots

Propagules/g air-dry soil at respective sampling times®

Pythium species May 2.2 Jun. 18.2 Jul. 9. Aug. 1. Aug. 21. Sep. 4.9

M R M R M R M R M R M R
P. acanthophoron 60 10 0 20 0 0 0 0 0 0 0 20
P, irregulare 0 10 0 0 0 0 0 0 0 0 0 0
P. myriotylum 40 0 0 0 0 0 0 0 0 0 0 0
P. spinosum 0 10 20 50 20 50 30 40 10 80 120 110
P. paroecandrum 0 0 30 30 20 90 10 10 20 10 0 40
P, ultimum 0 40 170 130 70 490 160 200 260 360 80 250
Pythium sp. 0 0 80 0 800 0 297 10 280 100 500 10
Total 100 70 300 230 910 630 497 260 570 550 700 430

a) Isolated by soil plate method using selective medium after 1-4 days incubation at 25 C.

b) Before planting.
¢) Seedling emergence time.
d) Harvesting time.
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Pythium sp. DIEGA L0 L ZF T3 LD bh
5o

+ 3D Pythium spp.

fE, e nFRORD A vy RELED b,
P. acanthophoron, P. spinosum, P. paroecandrum,
P. ultimum, RKFEE Pythium sp. O 5 fn s
25 RFRIC R W THEER O A v o v bR S
1o P. irregulare ¥ LU P. myriotylum 1315 bl
Mo tee BBELMIhD Pythium L4k Bay, 1 v
y v DAERC X 0 A LIE, I(EKCRe- T
iz (Table 4), T7cbb, 1 v VIKREREEDH S
R Pythium sp. ORPRLEERO
WEx D EEdol, iHrEX & SIS L <5
M, BEEHEXCEL AW AREOFHNZED)
I (FR TR eI 81
B 1 g shiied £ 5 1,

3!5@%:}:13@101 D B T TR Pythium
spp. 23FAEL, 5% Table 5 127= L
Foo Tiedb, 1 vy /Lf“ﬁiu:@iééP myriotylum,

P. spinosum &+ F

my-

P. spinosum, F[E)E

riotylum V34 W@ﬁﬁﬁi%@&#bﬁméhto
SRR L, P. spinosum (ZIVE, SRPETGR D S

S, WRIER OITHRET S\ HEINL S B D32 D%
Wixdish otee RFEE Pythium sp. ik, MR C

VBT R bR & WA S h T oS <, HoW
EDWMULL et THIHKEQICELIEMLEZD
Bt Uice ABIL, MRIFK L0 >3 8 A1 H
PR e D igd CHk S e s ¢, T oRE b Al
/e N

L EDFER 2 b,

P. myriotylum ¥} L0 R [/ &
Pythium sp. 1k & W #MEK T EHFEL, RAE
Pythium sp. DF TA VY OMBENRI D IRD
7TRAWEL NS LR b,
EELECHSIT B ridomil QYR

SEPERISNC BT D 4 v v HH R T & Pythium
JBEC X AR BIRT S 2 Ex P b T B,
PREAIE IS U BRI 5 A & > ridomil (CG 117
KFNFI25, ARF A7 A F RSt #HGTER

T RIS 8.5cm, ZAEFY 450cm® Dk =
v 7 P, myriotylum AL 7o 8 A A 100
ppm @ ridomil % =, Y¥47- ) 16ml Z#HET 5 &,
A vy OEFENER L) BIFE b, ROWE
iz E A ERD BIvie - T,

ToC, ME, WRIER O LG R LR ridomil
BT Ulco 25C, 3 v vaEEEL, AFL
HWTFHOME % 17 » o R Fig. 2), MEREH
ridomil e 5 &, BELAGCABRERL A

Fig. 2. Effect of ridomil (CG 117) on bean seedlings grown in the soil
collected from monoculture (A) and rotation (R) plots.
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v Y DIROBITS L, WERE Y o B ol
ER EERETH - foo TR L, WIELEC KT S
1 vy EER BOREIL ridomil B IZ Lo T
B BEVIZERD HIsds o fco LAt - T, ridomil
FEERECRE L1 vy Vi UCR DR A B
ELrOEBEERRFIECEE LD LABER TS
BHENFRD B b,

% 3

KER L, WhPSEFEERRE LA vy v
CHR LR AEZOETIE, REMPLUELEE RS
Tz D, BOBENZMICBFRT S LED bhis

RHRES T v 7 VICHERENED bk o KRR
‘Pythium sp., P. myriotylum, © 5 % Pythium sp.
i, BB LA SFEEST, EEROT vy
CHESERL, TRV ESFET D &ML
rotce IOLIMEL LONEER JULEFORR
DEFH D L, BIEA V7 v ORNMEE LR T
W T TR REIRR L, FroRlictEPo
HELELOEMT 2 8B oMTHoT, Fi,
P. myriotylum (ZEIER DA v 7 VS & O 48
NHDORGESh, FEFHO v v v
TESMRC X5 L, AEEESI vy v O R FE
FlciI T e E R LTwA EBRD bR D, P
myriotylum DEIZHHEEC X 5 BBEBAELEARELET
BV, DFRTFORFERNEZELCELD, Fo 20
DEEDREEOTHBIcH EE L BILD,

BRSO CIRRMEME L 5B BT P. spinosum 1T
I B RBRGUIEFR L W IRIFROF 2 LA S ERI
b D, XHLREENMEC X ARERN S AELS A
VAV LT DEBREREEY S 2 Q0B L
TR Bhis

P. ultimum (%, REMENESEAERWERD LR
T h e LT, DEERHE CHOMEI L
ML HE T 8 A 1 EEES vy v I B bhi
DETH ot ZDOZENDLARBEXEEDO1 v irv
HMTHORBWCIIRELBEXRL O la &2 D
b,

LU EDfER S, BIEROA v VIXEE MR
W P. myriotylum 3 X OREE Pythium sp. 12X D
BLUVCEREZT, £FFE CdiBos iz
R L, FOREMEMOEE M4 X h, HfF
BEEXNBERDBIDEEL DI B, ZhbD
Pythium BB BIFEE R L T 5 TR NS
BB R % & 2 ZEH ridomil & @#{FL

BICMET D E L CRBE LA v VERBOBRE
HFEHTRD HILTEd 1o & &5 b BT Hhuie,
HEEEBICR T, ChoDFREREC LA vy
DB FR LBIRER s Sl o d o & &
BhGT 5 ORAREROIRENFR T %5 L HExbh
%o Tihbb, 4 vy viz—RcAEBEWME, RO
WHOET TERNEE Y ZT & i3, BEER
IOARBRNELLEEMT 5, Sh boREFIRRE
BOBIER A v 5 v TH LTS b, NERTE
BB L s Bobhb, Tihbb, &
B Hpiflic i < ERAS Pythium BEIC X -
TRIND EAREROFENE L REZ R, Fhb
TR R LBt EREBe M+ %5 & &
b, fk % Pythium BECEAEOT - FIRTL =
NHOBIC L BREEYZTTL, TortETLL
Rbbb, T, FELLTERC X i EEizd
BaBLT, TODIRERA v v IR E Lk
EECH BRI BEENER LT D LE 2 bh
%,

4 v v OBIEEEL, Burke ¥ X0 Kreft?|2 &
B &V v v v Tk Fusarium solani f. sp. phaseol;
CXnEvbit, 2V 73 0=27HY ) FAMHCEK
WL IEEHIS T F. solani f. sp. phaseoli 17 X B
BRPBRET S EINRTVEY, i, FH L0k
BEITHBEERBRENOBE CIL, EERIY F
solani . sp. phaseoli & X541 v 7 VIREGRI I L
WEFFELIETTLEMEL 2, FBEHY 1K X
5 ETHERERRB O LI v VIRERERE R
WHECcHLORI L, RERBLS O BB
BAEChB L, F. solani f. sp. phaseoli L= D
TEEEZOT RN E L TW5, ARRICBWTA v
7y OEBIIME S L CORE & RIS IR X 5 R
WD LNT, FLWEOW LA v 7 VTR &
DMENHEC X - CORBERA I hsh ot L
1o T, REBHC BT 5 EIEEE I F. solani {. sp.
phaseoli WIBARL e\ WL EZ b, i, HHEE
WD TEET v 1 OBIEEEDCRRN & LT Apha-
nomyces cochlioides = X 5 & EINLZATH
B Zkh b, IVEEC I ABERENS LT
BHHERHITENTE S,

1 B

L RAERBS BT M - InrEERR cHEIF X
DA vy yORE, EEMETT5\\HhW 5 BEIEEE
LRI BEENRD b BR, Z OBRETEWR
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FREHBIE L T AENTOWTHRR Lo

AIVEVHTESL I EENBHEL, 1 v Y
CIREMWNTD bivi: P. myriotylum, P. spinosum,
FKFEE Pythium sp. D 5% P. myriotylum (L EIER
DHIZR bh, EERTEA vy vosBFHRilicdc
TR LT b LD b,

REE Pythium sp. GHIFEE 1S g L A EOHE
Ih¥, BERDO A v v TiEks L OEBREL
Eh SEHE TOME S N, ik bOSHRE LT
TEROEEIIROBELI L L I I BN &
IR 2 TN Lo

IEDFER 75, P. myriotylum B IO K R E
Pythium sp. 1 X BIEXK TA v ¥ VO TR,
FOEFRIE CIKBOZERRIL, TOXRELM
EMEFTOETZ 5L, EFEEL ShBERRN
BHbh s ERBD B 5,

BRI IIHIRI R & L > BEH ridomil %
MBI FHEC RS L vy v Rt 4
T, TOEBFLVRIELELRBRC Lot 2O LM
bh, el &b Pythium ZEFES O BAECER
LTWbEEZ bRA,

5 B X B
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