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Y TEICERAT 534 B ORI BB 5

2. KEREDMEM TN O DA RE

SLASIRE Pythium spp. DIEH

FER' HEEL'

D BHIRAIA S A EIRFF R AR

Pythium spp /I HEEIEH D FTH L < OFEMITK

SEES L0, B TR LWERMEb > TO D B3RS T 720 . Pythium spp.

EEEERIETINEHO—FECTH D, A

TR FIEL, 1FMDAEREICKE
A RESCRRE & ShORIE 8 FEEH YD, T4

DIZRA BTN EDA FREEDORZBIIRE LTINS EEZX LN TN D, ABFFETIX, ITHER%E L7z Pythium spp.D B FFEN) 7 Z
A~V —ICEDBRHNEIC L - T, 1 FHEVAREZ A & 223035 Pythium spp. Z R CE 2 0MREE L. FERAMNIHIT TN & TE 200
i L7c. FKEIRND 8 #IS22H A B N A AFE 64 T2 7 VEEL L TRENCER L7/ R, Mt SN BIRED O3 XEN G,

A R NAEFRE D P arrhenomanes,

P, sylvaticum 35 KX O P, spinosum I Zm WV TR Sz, ZNHD3FED 5 6 1 FELL EITAER
BHLOD A & 2 ASIRPSMHENTZZ LD, A B T SORITA R SASIE E S TIED D AlGelE:

FEWEEBZ b, 4%, JBREY

7T A =T K D BIEEPML DR > S D Pythium spp. DBHHICHEA TE 5 L B2 b 5.

¥ —U— TV : Pythium spp., BREAITT T4 ~—, AN

FEURGE DO INEESEE Pythium spp. (34E 2 72812
ﬁibf;k%ﬁw%%&i¢_&#ﬁ%MTwé.
WK DRETEBEOENES T 52 &
N, A FESAEH T 8 B (Pythium

aristosporum Vanterpool, P. arrhenomanes Drechsler,

Pythium spp.

P graiminicola Subramanian, P inflatum Matthews, P.
irregulare Buisman, P. sylvaticum W.A. Campbell & F.F.
Hendrix, P spinosum Sawada, P. torulosum Coker & F.
Patterson) 2345 STV D (I, K OYEAK, 1986;
Nk, thEE, m A, e, ROV 1985a; N,
e, EH, RO, 1985b). ZhbD O b P
arrhenomanes 1%, H#%, &F, KH, =4, HE,
BUBIOCRBTEAROROEELRETH D
(Toda, Iwasa, Fuji, & Furuya, 2015; LU, J7 M, Fi
H, XO®RH, 2012; FH, P, i KOHE,
2010). &5\, P arrhenomanes |3 A & /30 /) =1
B 77 EDOA FRHEREDORITILSAFHEST 2 Z L3
B O N2> T D (Todaet al. 2015). F/z, KE

WZBWCA Z VT T4 7T R EDA XIFHERD
23, P arrhenomanes \Z X% N U E B 2 UNAEO
FEREBREFER>TWVWD I ENTRRINT
(Dissanayake, Hoy, & Griffin, 1997). [RfkD Z &
1X P arrhenomanes DIE> DA FEMAHRE THE 2
bihvd.
Pythium spp.\Z X 5 IHEIT— > ORI EEFE D
RBATDHZ LI TRET LI E BP0,
oI & EMEIZ 2T L C, kR % & 2 72121 Pythium
spp MR T 2 BN B 508, (ERIETITH
WG 522 TN T 2 2 L3RS TlER<,
ﬁﬁifi&hkﬁbﬂfvﬁw
Fox 13T, Y NENICE AT D R A MR
R T 2 H 2 BIFE L Q5. Ol FE T Pythium
BRI T T A ~—% B L, Pythium spp. 7% fa#EH)
R 28 &2 B L7 (7 H, 2014).
AWFFETIX, MEFEAVR BN 2 A 0 8 NEAG R 2
ML, PREEOMRE (X b)) ~OFA L AfF
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O R REME 2 BREE L7z,

HHRELVEE

A BV DEER

B RN ORI GRIRL 77 A 1), % B RE (R
Je ), FKHET EF QKR L), FKEE R =
W (BAR7 1), skEmEm (BA27 1), Rk
)l (BAR7 1), BEATEEm (BA7 L), MFEm
K (BAR7 1) 6, A v ) (Digitaria ciliaris
(Retz.) Koel) Z 8 AT D, At 64 ¥ 7RI L
7o, BREZE D A & 2 N ORRITBEA L=, K E
T30CTRRAFLT.

BRENT 54 <T—I2& % Pythiumspp. @ DNA i F5
DR

KHICERIL L= A £ L OM% 100g KLY, 2 ml
HRERIFHA T 2 —7 128 LT e LTER L
7=. %> 7 L1E DNeasy Plant Mini Kit (QIAGEN)
IZ &> T DNA ZfiH L7=.

IRIEFEE% D DNA ZBRHRNT T4 ~—I2L D
PCR (Polymerase Chain Reaction) (ZfEf L7=. 7Z
A ~—1X VR Y —2 DNA @ ITS (Internal Transcribed
Spacer) SEI OO HANELZ A S 412 1TS1 3 X O Pythium
BRFER) T 74 ~—T®% PytLR (JH, 2014) %
fEF L7, PCRIEAKIT 19 ul 12738 % 1x Buffer,
200 uM dNTP mix, 0.05 U/ul TagGold DNA polymerase

(& 12 Applied Biosystems), 5 pmol/ul 77 A ~—
ITS1 BLT PytLR &72 25 KX O IZFH%E L, DNA 1 ul
ZINZ, A5F20ul & L7z, 77 A ~—PytLR % VIC
HEAER, (Applied Biosystems) L Cflif L7=. PCR
(2% Thermal Cycler (¥ 71 7 /54 4) #fEH L, 95C
10 53fE1 % 1 1 7L, 95C 1 43, 55°C 1 43[#,
72°C 255 %& 35 -4 7L, BLOT72C 74M% 1
B A 7 NATFERE LTz, PCR % DIRATRE 2 ul BV,
2%7 AR—AT MK HEXGKENEH L, =F
VAT YA FERRTHRELZE, UV FT7 U ZA
VI F—H —THER LT,

HWREMILY = X7 4 v 7 T F 7 A4 % — (Applied
Biosystems) (2K > TH A A RE S, FH
YIS AG D IVICYEEER DY A ZME S, TR

HELTHLNDFOINAIToTe. T4 ~—
ITS1/PytLR (T & - THYbE =41 % DNA W1 713 Pythium
spp.® ITS SEIAE ENTE Y, KA 900 LLET
HDHZENRHELNIZIRS> T WD, A XEiE
900 DL EOYREREY A ft & L7z, M S Av7- HEE
FEMI DA Zffin G, mEo#HRYE (FH, 2014) %
SEIC L CHERE L. £72, FHO A B IR
TR S AT IR E IS A R IR E N S £ T
WD Il Tz.

KiBFt-5

mLEh XE-5

olwh s

WET EHi-3

P H-6

T A7

JLbkE T £)1l-2

B EADNEMSKRE SN Pythium EE DS
TEEY (Y4 X{E 900 LU L)

R

KRN O S i TINE L7= A & 2 NDR 640
)V % Pythium BRI T T A ~—Z L DM HEICHE
L7z, ZOREE, 60 7B EFT 23 O
A RNED 72 2 HEEPED DI R S iz, HEIEPED L
N1 THATDF TV TV ThHo72 (K1, KiE
k-5). LD 53 o nbiE, 2 BlEo#
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F1 BFELMDAE L/ RIS HEH SAPythiumE R DIEBEYD Y1 EE £ UEHH

948-  958- 977-

981- 991- 1006- 1038- 1048- 1059- 1080- 1090- 1110- 1160-

949 962 979« 984 994 1007 1041 1052 1061 1082% 1093% 1112 1163
R Hith TiE

xEF Mpmss4t+ - 3 7 - 2 1 — — 5 — — -
RLM XX 2EL - | - 8 8 — 2 6 5 3 2
FET™ £ R K+ - 2 5 1 — 1 6 1 — 4 4 — -
MEmER=A Bhot — 4 - 4 — — — — 1 — 7 —
FhET N gRot - 2 8 - - - 4 - - 1 — -
deRkAT & 2Rt — 7 - 2 2 3 - - 4 8 - 2
BEfamh Tt 2HRo+ 2 6 8 — 7 — 7 — — 6 - — 3
BFm A g2Rot 3 4 - 2 - — — — 4 7 2 —

*Hf Z{EH 5 977-979(FPythium arrhenomanes, 1080-1082(2P sylvaticum, 1090-1093{ZP. spinosum&BIEAZH 2 TIVS

BoWEEEy s it sh (X 2, FKHE T EEHR-3,
HEfkER-6, -7, JKAETE)I-2), KK T 8 D
WEEM SRt Sh L7 rbRon (K2, B
ERE-5).

2 DLLED A B LSRN BRI ST SR EEY &
RLUCE LD, AR EE L THRE SN T
W% P. arrhenomanes, P. graminicola, P. spinosum,
P. sylvaticum, 3 NP torulosum 1%, YEMREEY DY
A REA T AL 977979, 957-958, 1090-1092,
1080-1082, 3 L1 958-959 A/~ 9 Z & BT/
S>TWD (FH, 2014).

YA ZfH 977-979 (P arrhenomanes) OYENEEEY) )
A e MR DR S OITRIBE, KT T
W, FKITHRER, BEMATEI O 4 I TH -7 (R
1). 256 DOHURIZISUNT, P arrhenomanes OYENE
PEMNIZNZI I, LD A & 2 ROR BRI S
iz, YA XAl 1080-1082 (P sylvaticum) DYEWEFE
WIIRKETREFNLASN O 7 HS o Hidsk A & f i S 4,
JEE A4 T AE T 30 & O TR i RHE Tl BB A3 i o
7. YA R 1090-1093 (P, spinosum) 135 i K+,
RE L, FKETAER, dEAKETA, AT
i, B RLOBFHRIED 5 S TRt s, deik
FAHAENTIERETO A eV A S B RSz (F
1). WA X 958-962 (P. graminicola, P. myriotylum
B LV P torulosum) Z =T HEMEED) 1L 8 MG ThH
SR &4, FRCAERKETE )3 K OREMA b T
OB TR ST,

L ST > TWRVLD, Z <M S 7o
BEPER) CIE, 981-984 13 5 Hixd, 991-994 13 5 i T,
FEO 1038-1041 (E 4 HUS THIH Sz, 981-984

W8 EHRET, 991-994 13K EHiRE R L O
T AEHs CHRPCHR HBEEE DS @ > 7. 1038-1041 13K
H 7 E#mcds KOV A ifbm ORISR EE DS m e B
HUEIZ K o TUEZ B O IREEEY) O R AR |2 E
WIRRBNARERE ST (K1),

R

Pythium spp.13%5 < ORI AW EFE O 2 FF4E
T 5L EBIT, —ODHEMORITER O PMRZAT
HZEBZ. ARHIFEORER, A IRDRNG,
BRI T A ~—IZ K o THEEDOBIEPED 3 i
A, —HUSIZ R T 11 D Pythium spp. 23 i H S
N (F1, BERKE)., 4 XENHEEO P
arrhenomanes (%A AXfE 977-979), P. sylvaticum

(1080-1082), FB L NP spinosum (1090-1093) D 3
FRITA M B2 &b L IR S, £72,
YA Rl 958-962 % /R HIEEED) 1L =T DM D
M Ehic. 2oV A XEOHEER O HIZIE P
graminicola, P. torulosum 3 3OV P myriotylum 738 &
NHAREMEDR DD, ZhbD T &b, AT R\%
PRI U 72 48 Hiksl CIdA R B SIAR IR O R 23 72 <
&b 1 HEU RIIFET DL E 2 b,

F72, LERD A & L RDIRNN G, Bk & 72 Pythium spp.
VA A S AV R i hl P
sylvaticum, I P spinosum © 5 H 2 fFEETIL 3
bR SN2 e b Z Abhz. Znb
DZEMD, AROBRRAT 74 ~—IC Lo
HHEIC L - T, A T MR DIEIREY 32 < Fih
SNDHFUTIFIRE & S5 Pythium spp. %z #5ClA]

P arrhenomanes ,
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FRICHRHCTE 2 Z LavRahiz, ZOFETA LY

INDIENDOREX IREWIZ kG TE D TRENEIZE .

HELD Pythium spp. 35T 2T L C, e

NOFEDAERREOPFEIFIHTEL EZEADBND.
Ak 581X, 5 IS EAR 7 2 ThH 5 LISMNE

RIpoTWDN, AL MBM LB SO

Hebt L HEEOBMIEITA N o7 (D).

A HUE O S D FECE OB LY, TEEOFEEHIC
BRZR S RES B> TH Y, KM IORKHET
HEFICIE P arrhenomanes, ALEK H TG )11 Tld 958-962
BLOP spinosum, FEFHTKIETIZ P sylvaticum 72
ERmWBEETHRIHE A (ERD. ZhbnZ e
&, 4% Pythium spp. ORI T BRI L 7= s C 5272
HEEHIT, MOSMLHIRICL > TRRDZ &N
iR < TR S ATz

ABFFRIZE ST, 64 DAL OHITFHG 23
FEFAD Pythium spp. 3R S, 56 3 FEHVREE T
HDZERHALNR ST TNHORERIE, P
TN E RIS KRG ) % B LIRS
DI ENTE. &b, RICHET 2L HEET
L], BEROFREEZ —EICRE L. Th
HBOZ END, BRRANT 74 ~—IC LD BMIEIL,
SRR O Pythium spp.OF& I TN b ELTZ
ELEZOND.
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Development of a molecular technique for detection of deleterious and
pathogenic soil microorganisms in plant roots
2. Detection of Pythium Species from Roots of Poaceae Plants near Rice Fields

Takeshi Toda, Hiromitsu Furuya

Department of Biological Production, Faculty of Bioresource Science, Akita Prefectural University

Pythium spp. is one of the oomycetes causing severe disease in a wide range of plants. Among the 8 Pythium spp. known as pathogens of rice
seedlings, Pythium arrhenomanes may reside in the roots of Poaceae weeds, which can lead to the infection of other crops. In this study, southern
crabgrass was used to detect the Pythium spp. causing disease in rice seedlings. Southern crabgrass was collected from 8 fields in Akita
Prefecture, and a detection technique involving genus-specific primers for Pythium spp. was used on the roots of the collected samples. Amplified
fragments of the known rice seedling pathogens P. arrhenomanes, P. sylvaticum, and P. spinosum were detected in the roots of southern crabgrass
at a high frequency. Furthermore, Pythium spp. that are pathogenic to rice seedlings were found in all the 8 collection sites. The collection of

additional weeds and crops from a higher number of locations can provide more information on the distribution of the pathogenic Pythium spp.

Keywords: Pythium species, genus-specific primer, southern crabgrass
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