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- Tsuneo Namar*, Manabu NukiNna*, Masahiko Saicusa** and Jiro TocasHr* :
Blast Disease Occurred on Wild Rice, Zizania palustris L. Caused by Pyricularia sp.

Abstract

Many blast lesions appeared on the leaf blades, leaf sheath, and panicles of wild rice (Zizania
palustris 1..) cultivated in paddy field, Narugo-machi in Miyagi Prefecture (University Farm of Tohoku
University) in summer in 1993. The conidia collected from lesions on leaf blades and panicles were
identified as Pyricularia sp. under light microscope. However, the size of the conidia and colony
characteristics of wild rice isolates differed from Pyricularia sp. obtained from leaf blast lesion on
Manchurian wild rice, Zizania latifolia. The wild rice isolates from leaf blade and panicle were produced
the same, rather greater blast lesions on wild rice by spray inoculation. Thus, it is clear that the
Pyricularia sp. is responsible for this disease on wild rice. Pathogenicity test on the wild rice isolates to
many gramineous plants showed the same results as those of isolates from rice plant grown around the
wild rice paddy field. And also the pathogenicity of the isolates were same to 2 isolates of Pyriculavia
oryzae Cavara maintained on PSA medium in our laboratory. Furthermore, the HPLC profile of toxic
substances released in culture filtrate of wild rice isolate was the same as the profile of isolates from rice
plant almost. From these results, it is revealed that the blast disease of wild rice was caused by rice blast
fungus Pyricularia oryzae Cavara which came from the neighboring rice paddy field. This might be the
first report of blast disease on cultivated wild rice.

(Received December 18, 1995 ; Accepted February 15, 1996)
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TANK T A A (Zizania palustris L.) ZAL7 X ) A5
BEOAARYaEBOMEYT, MATEA Y T7 74
A, 7AVAIAEREEDFINTHEY, O TIE7T
AV ARERSFRELTCRHL L TWIZEYTH o125,
1950 FER P ST X ) D & 2V F I TREEN L
¥ 0, METEEMNEZLD, AV T7xV=T, T4 K%
EOWL OO A F 70—z h, B
HRESS SEML20H 50, bETIHEFORLER
DEFLEE BT, BIBELTOYVANVE T4 RADEEN
W22 end PRE, MSEL I &% 80 S iafEAHB
MOELELREY E L CEH &R, WL DDA Tl
EMThhTwd,

EIRIR KEER T I O B E R B RS OFR
BRI —D2oTh 50, 1993 HEBWX VA NVE I A4 XDE
B, TEH, fh Y CERHOR SERESAFAE L 2,
AEEETIXZ DFFEOZH 2TV, FREALCHEE SN

* I RFEBFEED
> HbRFERFEEM TR RS
Tamazukuri-gun, Miyagi 989-67, Japan

TWE A RCFEELIA A0 BFERORBRRIC L5 &
ZanZERHE ML, ThODREESE AT,
AIRETANVREIAR (T AV AYIE) Wb BIK LA
T3 EREELIV, B8, VTAVEIL AD0Y biE
oW TRERTHOHRE L Bbh 5,

MR E LU E

RERRBE 1993F8B VA VKT 4 A AkA
TIANN T A A B FHE L REOBE 2T 7,
gz, BELIRBREDHIZERECREL, WELT
DREFRKREEHEL 12,

FRERTOREMRE 55 L MRS W
o ERFERETHEIMD NFHEME T THEL
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DEREE 7w, R ERERE (10CNDOTF v 7 —
¥ —THREFL, BEEARROERNICRRRED S $IREE TH
BAIFNBEL 720 DBEEIZV ANV RS 4 Rt BIREE R
WRT Bl O BEEABR 21T > 7o, TBEEIZA — b S — g
HTEFE L THEETRFER Y, 10°E/ml OEF8E
WEERL, WEEEL L, &8, 74V I 4 AFHIR
DR IEFOWHTHLDT, FDEEFR I~ E
bHbETHHA L VANV IS RAEZHELCOHFEFE
VIR, e~ aTRBRTACIINRIZEBELTVYS
<~IEOWMERAL, WIhbA xBBEHOL OB 1/
5000 a Ry MCREHEL, BELTLLEREL, Bl
LA A BEALEER (v YRR D 13-12-10, #ZE
fERh 2w, Ry bYE720H10 g BIEL 72,

TANE S ABBEOEEN 74V E T4 ASEE
DER DT BFED A +FHEY % Vv UREMEO B 21T
57z DIz, VANV E T4 AKBEBAICHESISNT
Wiz A A (F PRT ) OEORHED S BT T B L7 2 B
trE, IWERZEERFTHEMBEIMRAERGFOA 2 0nb b
R 2 Btk [F67-54 (L — % 047), TH67-22v (L' — R
031) ] #HVERICH > CEBEEEL 2, HlEy, 1
F, BTN TS 7T, A ALY, FALF, AL
¥, 7¥a3y, YFIVAIXAG Y, varsEL, Aty
N, bx, ¥E, 7Y, NYERDIYTHY, WThbl
mEAWE, oD 351 1k Yamada ef al? 2k D
BEINLOHBFEEO L —AHF 9 BEEHW, At
UNPIAREZENESICEE LU -EEBEL THW Y, 77,
FvEwa Y EHRORERESY 7 7V E-15 (8 * 1 &)
EFRO, A AFEAALATORBEIXIZNENNV T4 LF,
¥y A I aLFEYERA LI, B OMWE, HROBCERE
T (BEIMER) 283 L, 1AL Xy N\NZ2BROTMNIDOE
ERST vy — (25X15X12cm) WEBHEEL, #9380
HoOhe % Hwiz, /

12V LREERESR YAV TIA AL, 14
WHBREAEELL, VANV T4 AREROBICETS
L, HERERIZEDRD A 52 5 O BRI & AR
DA AL BIREABEKTH Y, IR b EERCK-> TF
TEREL,

EREENE SHROEHO—FRE L THELRFPI
EESNDBHBRES OREN 21T - 720 91X Nukina®
DHEZ ST Tbb, VANVETARHE, A 32HEB
YU~ a2 xH % % I Fh soy sauce-sucrose £l T 25~
28°C, SR LT 10 ORHRE & 5 B3 LR 2 W8,
B2WiHE Cla ey IRy - ) o PEBBLTILOXAY
— VT L, X%/ —ViH#E® HPLC T4#1 L 7,
B, HPLCOLMH B UTOED Th %5, & 7 A
Inertsil ODS-2, # 5 A% 4 X 4.6X150mm, 7'V F
A1 4.0X10mm, 3 HEH C CHs CN T H,0=2:3, ¥

Table 1. Size of conidia of Pyricularia spp. collected

from wild rice (Zizania palustris L.) and

Manchurian wild rice (Zizania latifolia
Turcz.)
Plant and organs Range (um) Average (um)

Wild rice

on leaf lesion 22-29X8-11- 25.6X9.4

on panicle lesion 20-27x8-10 24.3X9.2
Manchurian wild rice

on leaf lesion 13-32X11-14 28.7x12.7

HE/BER 0.6 ml/min, BH UV (235nm),
ik =]

TAILESAANE BIBEDOE

TANRE T4 ADEE,, FEH, i, SFE, M T
IR D TN TS AR S iz, FEH TR
B TRE DB S 53% o 72238, FRICAREL 2 b D
HMEVWE LSS a5 (Plate 1-1), I 3 BEOME
WAL S, FRICIKEORBEHEZ b2 Db
LB oz (Plate 1-2), FITIIHEEORHE L, 20k
EOHEEH DT IR Y 7z 2 R E S 088 Z Lz (Plate
1-3), /ANFEIZEFRAE L 2 5 7208 IFEZ L (Plate 1 -
4) REWIKBE T — NMRCEEOHAERET K S 1Lz
(Plate 1-6),

B EDREFOFEE

EHFELHEORNE LW FENE ML o8 A A
Pyricularia BE DD ENT1TD 517z (Plate 1-5), 4
ERFORERE, BE~aTD0d bIFKHICERS L
7o b DI L TS 2 iz/N& v o7 (Table 1),
ABENTAILES A RZNT 2HERM

TANE T A ZIREED» & DSBEEE2 7 ANV EF T4 A
LU 7RER, R, K, RO 2SR
RELERR & 117z (Plate 11-1) o O/INFEEIZ 0 A3 T Hisk
WIKEOO R % b DO KRB OB FZE L 72 (Plate 11-2),
S SWRBOED L, TEBSMEAL, EHBEEL T
T ST BEBE LR AN, NS REAFEROES
EDBELWHDTH- Tz (Plate 11-3), I H FHERE
S ORBOFRHSTER S 11, ML+ TITRZEL
TwsbObR5NL (Plate I1-4), & 512, FKELSHHK
SNIEHORBHEESEHE LY, EEREALED,
FESH T AREE RS, Wb®W3 X)) 2 SFERRICHEML
THERERT DO D SNz (Plate 11-5), EDKBEH
o & Pyricularia BEO 7 ERFHERES NIz,
FfROEAE L~ T EBL-ER T, ~a=0
EH e R EERE T, WREZRD Shishoi,
TAIE T4 RADBEENEEEHE

A 2T 2 BEAROMER, 25, B0 2 S
DAL D IZBRMORREE L, 1 30vd BHRED
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V—AHBIERTIZV— X 003 L HEE Nz, FDOELE
OnN oy sy, FRXIAY, A4 LF, vrvETa
v, 74 aVETRREMER S, SERTFIBRIN
77 LipL, ¥ F 5V RARX XN VETIRFEEBEE S NI
HOD, BFOEEBR SN IZGEELEAONBVEHEERDH
510 FDELOHRSED TRB/NEANERENDE B O

DODRFBEE S v, £LHANBEEE» >,
ZOEFERHEOBIHERIE, VAV T A ARSI
FEES N T WA FDEL Y BIFENEL & FHEL e WS £
UEMFRERFEO A 20 BIRHE 2 WHEOE T HH OMRES
WEREIFIZ—B L7 (Table 2),

Table 2. Pathogenicity of Pyricularia sp. isolated from wild rice, rice plant and of 2 isolates maintained in our labora-
tory on PSA medium to many kinds of Gramineous plants

Isolates
Plants
WL-1 WL-2 WP-1 WP-2 RL-1 RL-2 F67-54 TH67-22v
Rice plant + + + + + + + +
Meadow fescue + + + + + + + +
Manchurian wild rice — — — — — — nt nt
Italian ryegrass + + + + + + + +
Barley + + + + + + + +
Wheat — — — — - — _ _
Reed canary grass * + + + + + + +
Weeping lovegrass + + + + + =+ + +
Finger millet — - — — — _ _ _
Crabgrass - — — — - — _ _
Japanese millet — — — — — - _ _
Bromcorn millet — — — — — _ _ _
Ttalian millet — — — - _ — _ _
Maize + + + + + + + 1+

WL-1, WL-2 : WP-1 WP-2 ! isolates obtained from leaf lesion and panicle lesion of wild rice, respectively. RL-1, RL-2:
isolates q%ained from leaf lesion of rice plants neighboring the wild rice paddy field. F 67-54, TH 67-22 v . Pyricularia oryzae

maintain

on PSA medium in the Laboratory of Phytopathology, Faculty of Agriculture, Yamagata University.

+ : susceptible reaction (sporulation occurred on the lesion), — : resistant reaction (sporulation did not occur) or did not

produce visible lesion. + : different results obtained in two experiments. nt . not tested.

3
<t © fj(
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Fig. 1.
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Min Min

HPLC chromatograms of toxic substances in culture filtrate of wild rice isolate (A), rice plant isolate (B) and

manchurian wild rice isolate (C). Peak 1 : dihydropyriculol, Peak 2 : pyrichalasin H. Column : Inertsil ODS-2
(4.6x150 mm) with precolumn (4.0x10 mm). Eluent : CH;CN : H,O0=2 : 3, Flow rate : 0.6 ml/min, Detection :

UV (235 nm).



250 HARE P B =

%62 %

F3%5 P86

AFZVEBFEENTAIF T4 R T 2R

A ARV N R I 5 DR L AREHREDA 2
WL BREAPEELER, Iy YAV E 54 ADE,
2=, R, PRI E b D KRB OFH AL EIE K S
N, A2OWHEBFEENTANLE I AL AHEEERED
LDER s e (Plate 11-6)

EREEM

TANE T A RS DNEEE, 4300 D50HE, ~3
ELOLDSBMEOEESWICHAW I N HERES D
HPLC S O%EHR % Fig. 11ZRL7T2e 7ANLE I A4 X453
BEOMBELIRICEESNZERKS DY — A 25
BER & ISIRARRT, I ENBEEIZEY 27y H %24
FEL RO STCH S TR 5 72,

z =

S, WHBRBHEELIZTANVRE IR (T AV A~
Ik, Zizania BOWEHTH S, VANV E T4 ADRE
E LTk ZNE T Bipolaris spp. 12 & % brown spot 5%
Wik stem rot DFEEDRE SN0, FOEICIFERD
5 Fusarium spp. WOBESND R ERREI N T
B0, F I T, K SWE Bipolaris spp. DRI X 5
brown spot & 2 57243, ERLER OB AT T,
Y2 BB B & 1L % 72 & Bipolaris spp. 12 & 2RO
FLE L B s mnE oz, 27, R o REERE L ERE
Uiz & 2 %, BRIF S Pyriculavia & O HENLFEZ I
Boniz, bBEICBWTIE Zizania BOWEYIC X~ 3%
BHY, TOVWHEREIEHMCBOTEEICRS 2 28T
%5, YIEDEHICH SNV BRFEHIE—IZiEH
K<, LLABHABCIGS, SET74LVE T4 A0S
KRSz b D, TR LR THRHS pcik o
2o ZOWEDTITDOVHBLREDOAENT HERITH
H£TE 5D, 2OKE S IFICEMESMD A X EHEY D
SOBEESNL WL BFEDOZF NICHANTEL, NS
TTHEENE bHHEICXBITE 5, /-, PSA iz
s au=—DEPEFRER EOFHE» o b~ 2
PO DSME MOV L BIFE L ITRE SRR S,

TANVEZA Ao DOBHED T A IVE T4 KT 5
WEEZBET Lz 25, B, 3, BeHs»aREms
BECL, L bEE, o AEPIHEABI N, HFRIEER
EFEOLDIDKRETLEVEL» 270, RE»H
Pyricularia BREPDHES NI DT, BEHICL2HDTH
5 EDEDPO ST, BREEBRICBIT 2RI ANE 1o
o2 R ERTANE T A4 RADOEERMYE, B ERED
okt 3 LB b, £7z7, Bipolaris 17 X 5 HAHIC
B EREIE A OIS L D EMT 2 2 VS
NTW2DT, KFEOBEICHL 7T ABROFELH LD T
B rBbis, JOEBFEBRTIETVANVE 74 AnNE

MT50bWAEAY 2 IRERERTHOLRDSN, A
I LAOREYNC Z D X 5 IERD B b 1 5 D T EREE W,

—JH, TOIANEITA ASEERITTh TFED~ o
EOIEIC IR 2R TR SHER TE Lo, 2
NoDOFERNPS, AENTIETDOWLE BHEEOBRYI L 5
AIREMEME L o 72720, BEEH O A 2 RHEY) = Vv OR
FE 2 BT UIRIERE ORI 21T > 720 T DRER, 7A WK
TAADSDDEEREITT AN KT A ADEEEKHD EAIZ
HEFEN T 24 2 OEDRED & 708 S Wt HERORE
T EFIE—FL, ARECTIRERFEDA A0 BRE DR
FHEEHIFIZ—H L7, COBRIINETHRESA T
24 20 BIREOEEHHA>Y &b 13IF—HL T b,
L7eddo T, AYRIEA AV BIFEOBRPIC LD FHELT
LT, BZEEKRCHKELA 2DV BREIR L 2
bOTHEEVWIHEERE, &5, BEXKHDA 35
O DB & AHFTEREDA A0 b BIREKE 7 A LR
TARHERE L2 ZAHESDITHFERSTER SN2 &
5, TANVKTAABA Z 0 BIFEAKERD CRFER 2 1E
MTHs e hd CTHERS Lz,

Pyricularia BHE OFERNZBEAL TiE, WM& OIZ
2, I T RFLP 7% E W o0 FERMThbRTWw 3
B, ZO—ok L TEERCAEST 2RBEDOEEOR
ek 2 hEbEZoNE, EESHIE, INETRLER
EREET 2HRICED L TR 21T TEk, SH, 7V
ANWE T4 A0S DNEREDEET 5EZEON 2T 12
LA, vAEH, ALEVYNHE, TEYNEZEREY S
Y HEGWT 2 DI LT, ZRESWLEWVET
AFAHBIRBEER—Tholz, INSDF{\ERNLSH, K
REDRA AW BFETHL BRI VAL E R 5T,

TANVRKIA A BFbBEECICHET A HFEva® L
PR R DY, E7, BREREICERELEVW kL
KELERBZEBHBNTWE, Lal, SHIEEFES
IEDWH BFEED &8 L - Bk E T+ kg
R L 5 dp o le e OERERABR 2T 2 557 DT, T A
WRTA R ATEPRREEE T 20 5 03 H
T wv, 5, 74NV K I 4 A BLEHREET 51213,
bPBEODED LS REREICESZRTH 5 Dt & OERE
MR b BETHS 5, i, 4 FOREHSHNIE,
TANE T A AOH EEHOFERE L EHBA4 2 0b BREOM
AR E RG22 FIREED B 0 BRI 1S R DS 6
BRI BB ENDD B,

i =

TANVRKIA R (FTRAVASIE) FALT AV HEED
A AR A BOWEYIT, 7TAV A VT 7 > ORERR
ELTHIOGN G, IFEILT AV 2 DL D DI TRZER
HEMTORTEY, bOETHRIEOMESEES h
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TWwb, FORHO—2TH 5 EHETEEETIT ORI
KEREIBEG CHIESRBRT OV AV F T4 ADE,

WY, B2 CICHESROSRA Lz o, TREERIMET 21T
o fzo FERIEME ORI HHERY C o AEEEE & R D AT

OEOMAETEE L, E, FORMIL» & &5 Pyricula-

via sp. D ERTFHE E NIz, SEE 2 AW TY A LR
TA A EERBR 2 To e 2, TE, ZEH, FICEREO
RESTEE S, DFEVDERTHE I ENELO LN
Too SEEROER DTz D% < DA ARHEY) % v TRENE
BEANIER, 1AV BFEEOZNEIZIE—H LTz, &
BIAMEOEESR AW TEREER O THREL
T I, KEHRBREV ATV HEBEELRWI ETAH
b BFEORHIZ—E LT, BEpreSEY ANV S
AARFEELIREZA AV BHFEORLEW LS HDT
BoDERERLI, BB, VANVEIAZADWE BIKIEHTIDH
TORELBbh 3,

AEBW LD, SEREOET2HEL TV 0L
FEEN (BF) TEEFEIEAESLER, £44F, a4F
OREF 25 L TP u Il R EERBR AT
CERREIE— R BT 5,
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Explanation of plate

Plate 1
1. Blast lesions on leaf blade naturally occurred.

2. Blast lesions on leaf sheath naturally occurred.
3. Blast lesions on rachis-branch of male florets and neck of female floret.
4. Blast symptoms on hull.
5. Conidia collected from blast lesions on hull.
6. Sporulation on dried hull.
Plate 11

1. Early blast lesion on leaf blade by spray inoculation with wild rice isolate.

a Ol = W DN

Blast lesion on leaf blade by spray inoculation with wild rice isolate.

Later blast lesion on leaf blade by spray inoculation with wild rice isolates.

Blast symptoms on leaf sheath and uppermost internode of culm by spray inoculation with wild rice isolate.
Stunted wild rice by spray inoculation with wild rice isolate.

Leaf lesion of wild rice formed by spray inoculation of Pyricularia oryzae(F 67-54) maintained in the Laboratory of

Phytopathology, Faculty of Agriculture, Yamagata University.
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