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FAYNESBRELVBALLFa—A T 7 2RI DHZIREEHARRERER
BEICAE TRV YHESTHIC, HEOBEENEETIEEHRRICBET S,
NEDEBRERESTILONFREL, PTHEVIYTR, ZDHRFEIL
mEELLY, FERARICRFOSBIERI NI FOIK FO5ELUFOD
SEFORENS, OB EOBERKRE Epichloé typhina (Pers. ex Fr.) Tul
EREENT —H, Fa—AVY 7 2 TIRFOSHBOFERIBOHLONT, &
SEORERART, 74754 FRERNSEILLTAEL, ZFOEMICHEF
EER LT o ERGHEDBEGOMIBAICBATSZEI3EC IR E MR
LTWB o &D, EEEERBRCIVELNE R T, LD EMD, Fa—a
UHIRIDERTIVET A FTHHY, EABE I Neotyphodium
typhinum (Morgan-Joneset W. Gams) Glenn, Bacon et Hanlin EREEH
fro 1z, FBEOVETIRBETHY, FRBET RINEOEKBEEEL
T

LAl - BEBEE - ER B BERE - ARBE (1999) : bHEICE TS
FamA VT T RIBEUVPTHESTUDNEOTERORE. B BTER 57 ¢
27~34.

+—— k: HE O, Epichloé typhina, Neotyphodium typhinum, F 1—

AV TRY, YIRAEDTY

&

TV F7 A (EMREER) & EPERECIA
4 3 RIRE LML & ORI T, KESEAEnEEE L
TW3, 2055, RREDX AT 1 7 +T 4T A
(Neotyphodium) BER, =Y F7 74 FELTA AR
WEpZE I ERICEE LT, RECH L THENE
APEHT B IK0HE, THEPiEtEs & E2ME5T5 T L
SHEEHSNhTWS (Siegel efal 1987) FA T 4 7 *
Favh TV 7740 QUTFzvF7 740 &0
) kR T EREOATBIT DL, F
TR O BT &l — BRI TREA TR T 5 b D L
b5, bOETE, FEEERLEVWIYFZ7 74 ML
LT, RUV=TNIAT TR, b—=NV7 =R, AFT

il

7 227, AAXBIUEYTX I RTEDLS
Neotyphodium BE » 4 B & h T % (Koga et al.
1993, 1994, 1995, K> 1996, eI 1998), FHEZ Tk
+360TRR, FEY—BEORMKE (Epichloé
typhina (Pers. ex Fr.) Tul 4 ¥t £ Neotyphodium
typhinum Morgan-Jones and W. Gams) %5& < moh
TW3 (BHE - ik 1983),

2E ORRE IR L7 € v — 3, HRERCIEET
R E WO I FESER s h, HEBHEESNS
%, BB CREE - T0d (BHE - AR 1983), L
HPULARICBVTE, ©v F7 74 &L THRADHEY)
AR LTEB Y, SEREYCH AR RS Ricxt
F ik EMN ST EbMESshTVE (BE
1987, {HR 1991),
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1993 FEICGAZEDF o — A v 77 = 22 (Festuca
rubra L. subsp. commutata Gand.) £ & b2 EDFER
FHEOY~<h® Y 7Y (Brachypodium sylvaticum
Huds.) (ch3& ORRRIERDED SNt Fa—a v
77 2 2B EOFREARRESOBETRIHTTH
D, Y=AEYISHOREDKICH>VTIRMSITY
fes, WRIREICS WO T OFMAGHEBRE d Rb o8
Vo Efz, THODRERGFEY -0 OfKOES
DEHE, BIOKEEE LTOATRE L, ks
WS HHEERORREM S EZ 5B, £2T, Th
S ORFEE O EE - [T 6 £ CHYHERN IC B 1) 2 BE
WO WTIHERIT - 12,

MHRE L UHE

1. HHEY

Fa—AVIT72R7IOVWTE, 7Y HIEREL
DEIA LR OREFABRE L, 5L B (s
HOWEMHEABREE) o2t L1, Yeh ey
ZHICOWTI), PERZEEITICHA L TV 3 YA RE
L, &L 7,

2. HONEE - IBE

EWHET0% 5 /) —VKTIHBREBELZKIC, &
WIER 1% DT v F RV VIR T 3ARIBREL, BE
KT 2 BlsEHE%, Zoalkle, B@EEL K ETE
HOKEERE L, Z0%, AEE2H 1I~2mm 0E S
DL, Spg/mlDAFFrI4 42 Y v (oxy-
tetracycline) Z#0 L 7= PDA 5 |18 %, 25°C ¢k
# LT,

3. REFEMBLLUEEETHMEEE

IYF7 74 MEREOBEEFEANS DI, EYDOIE
WEUIOEY, zoEMEREHEL, 7=9 v Tr—
et (BB, 70tV v, KE1:2:1 0FE&TEAL
ToIBHRIC 0.05% DT =Y v T — R iEfE) TY@E, b
FEEMBETHE L, £k, S4ETFROBEABEST 3
fedic, B EICERR S Do AT % DNA & BRI
&7 3A0EHE% DAPL T A%, UEHEMEE (Olym-
pus, Vanox-S) Ti&iL 7z (k- EIR 1987),
UroFdkicky, EABTRMEEC X 2E O ERH
EPMBAIC BT 2RO MIRIBE LT -1 #1
mm X5mm DOIEMHESE, Sy LT AUFE F (005M
73 VVEREER  pH 7.2) TRIEIER, 1% MEg{LA X
Iv 4 (EEER) TREIEL/. =7/ —VRFITK
kg, HEE100% 9/ —ViEKEEbIESF v A
T AN, BEERE AN CEEEWEE (TF-

L, s a—zvv=7) v rit) THEL CEWT2H
& (A -k 1980) ZMWic, &ML - 6280
100% =% 7 —WIZR L, 100% =% /7 — i OEEER A
VT IANEEWR, ERAERET . B LER
BHoO@&&E L ctk, EEBETHEMSE (H37 S-800) ©
BB L UBEREEIT- 1, M EOERB L UO9HE
TFOBED/H, HEE% PDAREMI E 7L I 0K
BICEE, 1% 0.0, TRSEE: Lz, Z0%, ZoOR
Kl MR B RSN A L, FE L2BIC 2 OB
BECEBBREROPTHES 1o, BRACHE LA
MAERZERESEENICREICHE L, 3 HEEZHES LA
(A 5 1992), MARR T % ORE £ BFEA SR ST H
L, B@#&EE LIRICGEEETHEME THEL 2,

i S

1. Fa—A207RI9DNE0OERE
1993 6 HicF a—+A4 v 277 = 22 ® No. 251 & No.

C 261 D2 KIS, A ORREOERIERS L, =

BT IEIETES L EWE A AATERE N 3EE 3~Tem
DHBEERE (FEB) &L THNk, % OFWIERE
ELRE, EFICHEBELALL &KL THLHAE
{, FERLL->-THEREEAENHTFOAT W, &
n, FEEZHLOTTAELBEALHELTVWE D
bigman (Fig. Do FEERHAEICIE, DETHEH
RENT Wiz, DETR, 74754 FOsE 1 HE
kEh, ®E, FAR~EE, K&E&4~TX2~4pm
TH -1z (Fig. 2)o FHEITIZ, T DEHERIT D A H3EIEK
ah, FOIBOTERITED & 0ish - 12,

FERREY) D SERIE AR % JEE L <, B BEKSE °l
B LE, HENMELEAENL, IRE10~22um OE%
DEENR & FEfTIcME L Tk (Fig. 3), ERB LUy
DEWIH = EAETHME THE LR, &Ri3miE
M TOAMELTEY, BRE L BRI
EIRRNELZED SN 10, T, BEROFEY)
M~ DRAGED S - 7 (Figs. 4, 5),

BV O FRER & R4 REEER, PDA B
Licks s, HEMBRICHBOREEVED S, B
(2 10~30C THEH L, 25CHREIRT, BROLEHH
B 29mm/HTH -7 (Fig. 6), HEDELRDLS 7 4
T4 FPRIXEAICERL, ZokigicidEem, $A
FE~EINEDOFERED SO &6 CTEEDSETFH 1 [
ElREhTw20o0HEEN, 74754 FOEX IR
4~30pm T, TRIZEHAH 0.7~1.2um, SEHEEAS 0.4~0.7
um EH 7S - T e (Figs. 7.8), BEEER EiciEm s
iz HEF% DAPL cfatk, SOLERMES THRESL 7ok
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Fig. 1. Stromata formed around both the leaf sheaths and the underpart of flag leaf of chewing fescue. Usually
flowering is completely prevented by the stromata (left and middle),but sometimes in completely (right).

Fig. 2. A scanning electron micrograph of phialides (P) and conidia (C) on the stroma formed on chewing fescue.

Fig. 3. Light microscopy of the endophyte hypha in a leaf sheath of chewing fescue.

Fig. 4. and 5. Scanning electron microscopy of the endophyte hyphae (H) in the intercellular space of the leaf
sheath of chewing fescue. PC : parenchymatous cell.

B, WTFhoNETIc bH—0OBEE s i,

2. PYHESTHNEORER

Y= h 'Yy ORI, 5% ORRERDIERDY
BE s, EEIEEY L ERRETA TRk
Z2EX 15~35cm OPBERE (FE) &L THNI,
D ORRIERER LARTR, B3R EA SR
Kk-THFonT Wi, ghic, TEEZHLOT TR

ZARMLHBEL TV S boMEES N (Fig 9
FREEREIC 13, HETFHEEERS TV 5ETFR,
747 54 FOSEC 1 ks h, B, EAE~K
IS, KX & 5~85X2~4um Th -7z (Fig. 10)
0%, ERE (FE) 3Myo[fd S EERICE
{fbU, FERNSICAREIRORES b, KEE~BEE
DIFD HEEmEE L (Fig. 1), F0 5 REERNET,
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Fig. 6. Colonies of the endophyte isolated from the chewing fescue 60 days after incubation on PDA at 5, 10, 15,

20, 25, 30 and 35°C in the dark.

Fig. 7. A phialide (P) with an immature conidium (C) on the colony isolated from the leaf sheath of the chewing

fescue. H: hypha.

Fig. 8. A phialide (P) with amature conidium (C) on the colony isolated from the leaf sheath of the chewing

fescue.

B & 270~420um X iF 180~270um T&H - 72, TD K
Wiz iR Semstis OfiR W EROF D 5 (K& & 150~270
X6~9um) BEHEH S Nz (Fig. 12), TO I DH
FLERIE, B 0.7~11um DR (Fig. 11) b b, £Ih
SFoS>BEHLTWAOMAEEsn: (Fig. 13), T
DS FaFIERIRTHEA, 112~148X1.8~28um TH >
7= (Fig. 14),

WY O T & OTES O Kl % BE%, PDA B
ok &, 1HAMRCHBOE#ENED Shi, W
# 13 10~30°C THEH L, 25CHE#ERT, BERO4EH
HE 1.9mm/HTh -1 (Fig. 15), HEOERD S
74754 FBBIFEAICTERL, %05t FREERH
DboEE LEREOSETFREESNI, 74754 F
DEX125~13um T, [HIZELRAH 0.8~1.5um, SEimf
M 05~1.0um &EFHL 1 - TWiz (Fig. 16),

% =

Fa—AVT7 xR DOWBEOFHREIERD 5> 05
B3, BEABORETEITS, 24 FiE74+ 754 FE
THAEL HAREELLI L6, HHMI
Neotyphodium JB\ZJB4 %, Festuca B Snsn 3
Neotyphodium [&E & L T3, BFE F. arundinacea 7> 5
SNBSS B N. coenophialum (Morgan Jones and
Gams, 1982), F. rubra (Sampson 1933) & F. glauca
(Hedley and Braithwaite 1978) H»oafisn s N
typhinum (CEHEMRIZ Epichloé typhina), Zhic F.
arizonica » LEEX N B N. huerfanum (White and
Cole 1987) L &N TV B, N. huerfanum \ZEED
HOERRE~A4 Ly VEICERT S (White and Cole
1987) T &, Wo b AR & RRET 5, N
coenophialum & N. typhinum & H¥E U TEE DREH
EL, DEFHKREL, 28 TH 5 (Morgan-Jones and
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Fig. 9. Stromata formed around both leaf sheaths and the underpart of flag leaf of slender false brome grass.
Usually flowering is completely prevented by the stromata (right), but sometimes in compeltely (middle).

An uninfected plant in the left.

Fig. 10. A scanning electron micrograph of a phialide (P) and conidium (C) on the stroma formed on slender false

brome grass.

Fig. 11. A scanning electron micrograph of perithecia embedded in the stroma formed on slender false brome
grass. Each perithecium has a hole (arrow) on their top.
Fig. 12. Light microscopy of transverse section of the stroma formed on slender false brome grass. A :ascus,

Pe : perithecium, S : stroma

Gams, 1982), Z#Hicx LT, ARHOBEREEHETD N
coenophialum L D/NE L, BiETH D, HEOMEEE
DV & D E T N. coenophialum & 13— &9 N.
typhinum BT %, LD &6, ROREEE N
typhinum (Morgan-Jones et W. ams) Glenn, Bacon et
Hanlin EEES N5 (Glennet al., 1996), % 7o, AT
bHAETRRBETHY, WEETF 2 — AV I T7 =27
DE ORI EIREL W,

Fa=AVTT7 2RI ONTEOFRER, —2—Y—
UK, TAYHARETIAEEBRST TICHES
1, Epichloé typhina & L THE Sz (Hedley and
Braithwaite 1978, Saha etal 1987), <% D&,

Leuchtmann and Shardl (1994) (%, Festuca J&DHEY)
WYL % Epichloé Bl TRABELSHEEE 245, LDBED
FNERFTEPEEXLVIERTA VAL LD~V
MWEILBENED D, Festuca BOEYITERLET 5
Epichloé @B % Epichloé festucae Leuchtmann,
Schadl et Siegel sp. nov. @& T 5 EAIRIBLTWL
%, BEDETH, DHBETHREL M E ORHRITE,
FOIBFAED SNTVIEVD, HHEHRBRE LN
CDFEHZEBDLZHEDEEZ OND,

Y2 HEVSFONEOREEE, FOIBRUFTO
5 AT OTEEED & Epichloé typhina (Pers. ex Fr.) Tul
LEESNG, F7, EHHROOETFORE S PE
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Fig. 13. Light microscopy of asci appearing from the holes of the perithecia.

Fig. 14. Light mlcroscopy of ascospore in the ascus.

Fig. 15. Colonies of the endophyte isolated from slender false brome grass after 20days incubation on PDA at 5,

10, 15, 20, 25, 30 and 35°C in the dark.

Fig. 16. A phialide (P) with a conidium (C) on the colony isolated from the leaf sheath of slender false brome

grass.

& Neotyphodium typhinum (Morgan-Jones et W.

Gams) Glenn, Bacon et Hanlin &[] x5,
Epichloé typhina 1= & 3 3% OFROREOHEIZ
, BHica—gyNTR7=AIEPA—F+—FI 3
ZTORE, BREFEEE ST EBHSENTL
% (Sampson and Western 1954), ¥ <4 €Y 7 4 DHS
FOFFORAE 7 I VA EFA Y THRESOTVS
(Kohlmeyer and Kohlmeyer 1974), Ihiba—a vy
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LRI ESD, bOBEDZENEESVIERKRICHBZD
», MO E D Neotyphodium = v K7 » 4 + EfE U &
Sica—ay X LOMBEICA>TELLDLBOH,
ZVIEHLHBETEZED S OHLHEEEY, DAETRBED
MREOF ML T v —BREHSATV S, &
3t Poa trivialis L. (B8 S, 1996), Poa sphondylodes %
iz Elymus racemifer (I 1998) i< FAEMEH SN

THD, 5% 0 SHEEORENSTFED & 5 HhBKA R
fetvb,

AEORKREICERELFEY -, T/ F774 0
ELTHARP RS ORI LTI E R L 528
rremmbohTwd (BE 1987, {HR 1991, »5&E D
FUSEICRYE L2 Fa— A VI T7 222 Th, EEEBT
TG IC & A EIE D CEAMSBEIMEEMET 5 LE
MV OISR E B L TWBH T L b, TV
K774 FELTOKENEALONS, TTIRINE
T, LYRT7 A bPRBELIEF2a—A VI 7270
LE I FY T T 5 ALY (Schizaphis graminum Rondani)
(Siegel etal 1990) A&+ ¥ Hh A & vFO Blissus
leucopterus hirtus Montandon (Funk et al. 1985) <X}
LTt 2 EBHoN TV S, 518, DHEO
WERICOWT S, AR THEEL 7ot OFRE N
RS OB ABEEET 5 C LR s S,
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ABSTRACT

Diseases with choke-like symptons were observed on chewing fescue (Festuca rubra L. subsp.
commutata Gand.) and slender false brome grass (Brachypodium sylvaticum (Huds.) P. Beauv.) in
Nishinasuno, Tochigi prefecture, Japan. On the diseased plants, the stroma formed both on the
lower part of flag leaf and the upper leaf sheath were a white and cottony, forming the conidia on
the surface. Later the stroma to turned yellowish orange as perithecia matured in slender false
brome grass but those on chewing fescue did not develop perithecia and remained white.
Perithecia on slender false brome grass were ovoid (270—420X180—270um), and filamentous asci
(150—270X6—9um) contained ascospores (112—148x1.8—2.8um) . Based on its morphology, the
fungus on slender false brome grass were identified as Epichloé typhina (Pers. ex Fr.) Tul. Their
anamorph was identifed as Neotyphodium typhinum (Morgan-Jones et W. Gams) Glenn, Bacon et
Hanlin based on the morphology of conidia and phialides produced on the colonies.

In leaf sheaths of chewing fescue intercellular hyphae were observed. The hyphae were
convoluted, hyaline, with infrequent branches, and ran parallel to the vascular bundles. Scanning
electron microscopy revealed that the hyphae in the leaf sheaths were confined to the intercellular
spaces. Colonies of the endophytic fungus grew best at 25°C on PDA, with an average of 2.9 mm/
day. The colonies were whitish, forming aerial hyphae from which numerous phialides arose.
The phialides were straight or slightly flexuous, 4-30x#m long, and 0.7-1.2um wide gradually
tapering to 0.4-0.7um towards the tips. Each phialide produced a single conidium which was
lunate to ellipsoid in shape, 4-7¢m long and 2-4um wide. The morphovlogy of the phialides and
conidia, and the appearance of the colonies were identical to those described for Neotyphodium
typhinum in chewing fescue. Accordingly the endophytic fungus in chewing fescue at Nishinasuno
has been identified as Neotyphodium typhinum (Morgan-Jones et W. Gams) Glenn, Bacon et Hanlin.

Koga, H., T. Tsukiboshi, T. Uemastu, T. Shimanuki, and A. Tajimi (1999) : Occurrence of choke
diseases of chewing fescue and slender false brome grass in Japan. Bull. Natl. Grassl. Res. Inst. 57 :
27~34 ‘

Key words : choke, Epichloé typhina, Neotyphodium typhinum, chewing fescue, slender false brome

grass
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