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F ' —H'F ORIRD SR &
Ty D A R R PR BB AL

B HEF

I # 8

2% OBR RIE & . Epichlog typhina (Pers.
ex Fr.) Tul.] 2, 1960 £ LT 33biEE OB I
BAELLTWAFE s —THRELTWBILTX /¢
mote. UL, AFEAEM, L AN, BR
LEMHOBEMANTF = v~ TORENEILD, T
PETLHELRY (FEI-D »oHEYED S
Isimizor™l BRI —m v, BHTHEAF
VATHLSLLE O FBHEBCRET L Z &0
Hoh, A—F+—-F2Z73 A, 7= A28k ETH
EHREF L EBEIRTVE™Y, R 3R
TEERBE G, 7 2 AR TIRER BT EE,H
LR TWA KPTRFrE= v —0nEORKRO
R, BREO&ES, BPHERSToWToM
BZ L, B, ALY - UREEOHER X
Ui, REMOREBEO LAV AHBEY Shic
W E fou. AFREE 2FEAEFR (Clavicipitaceae)
ICBLTVSZ &b, RAECREEEYVHEL
TEEE, BBICHTArERI RS IR T3,

EEEHL, FEr-2EOBRORREREHO
o LT, BRER RRBeRsTEE (5
AT R, B (Foslad) HRomPER
kL OREES G T RARE O RERT I
WTRHLAELDTHS.

FRLEETH Yy, @b @ sE
PEVCACEMBARE N IBH SRE BEHES3
WHEEE BRUESEHCERSPL LTS, %
AR OETIZM I, WEE IWREoER
EFEHRE, RAEZEE K L UCBFE TR

FRFIS8EE 6 A17H %8

T EHMRE CBRES IHEE GEHRBRBRED
TREHIRE)

te B W

BB h Y, ENEETRFRES IR
REPOREAXZ . T B L THLE L LY
5.

I HEBHEELUREE

1, BEKRCHTH>RETBE RRBUOTERE

LB EEABELE SWRERFOF =~ — REFR
Dishhb, SEBEZL T, KRIZERL T3
CEABRLUESEYRY, Bohict > THEREL
fedb, 19785 ABEB~BHL /. BHEEOE
EEBR LG ERR OB K > 2. 1 FE DA
DT ESHRORBBRIZ SOV TEE Kb - oo
BITIT » 72 1979~1981 £ 3 FEMicb o » T, 1 %
HO2BERIVIBE LS LRFEBLYFAEL
Fo. RIRESLOTEERE L, A5+ Fv i 7 m b —
A X DERBOR OEBEREIC L 5 1

2. 53 OMBRERMBAD E. typhina HEH

% (endophytic mycelia) MHREEBAL
HREEIES TREZEL T F ey —FERD
e BRFHRAY R, “hiHy MIBHEL,
5 ABTEELL.

1) E.typhina REEROBRHE

WHE Ik T 5 REERORETMOFER, B
M&T 58 (EH BRE B2 ca0T, &
HEFCH L, E tyhing DEBOBEIC Y - 7o,
BECBG I THEARIRDEBDTHD, WRE
THHEHEZ»OESIHIcm 0B HF 29 0 I
D, 0%=% /- 1ERCEBBEL-OL, 80
D7 VvFALI VERCISHBEL CERBEL,
BEKTHEDODL, 25%FBEY 1 #mMA L 72 PDA
ERCBER L. 25CIE 28R ->=0b, kA
LrodEr s (FHI-3) #EEHEE (10x10) LT,



88 gt BEARBHRRE

E. typhina 0 EOHEYBRE L. E. typhina
RErE & L TR e FETFRE L OGERFD
HE- X -7 (BEEI-4).
2) BT HI>EROEHR
SEHRC L > TR OFEOE L 27 12 B (&
Bubk---9, B3 EHRSIL, F 7 AECHY
B, FORPERYFEECL > TRE L.
AROBRMMIIIE, FARBELTLRERLYE
WAL 0T, ARTIRFHERGE, ), BR
B, D AYROIICEEMCERLKRIL .
Rk R (FB) iz~ H L5
Bk R, SEEC L - TIREYHE
BB

3. FEV-REBFFACET > RBARE

ARB It E S ERE B OEHESFRAR
BEOF e —RHREERTERE L 0. HERAHIX
19 i R X D FE L 72 504 SRF|EHR T (B5F),
FREFNBEREME L TEE L B2 R EEH
Bt X n) X 10,65, BRRE
1.1975~1981 &£ 74EM), HF 1 BEOHEEM (6
AT &, {FRBEROEFRERLREL . S
EBIREBOBTIR -

m BBRER

1. MM B > RHRE L RBBAUOTERE
AR ORRER, AEXLALIEMERALC CREME
AxRELE. 1 REERERY ¥+ > —DEFH
ERH XD THS. BREHKOEF L, FEgr

1385 (1983

RTETCRREKIEL Y, BEXHNEH»LH
Beichote. RBORHE (BF) &, FEv—
DOHBEHFELRACEAS A TAZANLALD X
yizieh, BEHLEH 5 M TRRER
BRA LS. RRERRERBLTHESIEE D L
¥, EHRECHE L TEAAEL, FREE IS
L7\,

FEIRY), FHOEBLI VBB LALBEYEA
TR ENhLE X 3~10cm O EERE (TE) &
LTHER (BEI1-]1, 2), ZoXACHGERTFE
F5., TEFHIEACRITEASCEEL, EHRIC
M THE D, Bl BossRFLHRT 5.
ST aERT, ¥AR~EBPY, K& 3 6~8X
1.5~3.0u THh 5. ZEFH, LT LIRS
THDH, HEM»S 7 Aot »r3 T, F
BERTcHEROBESY LD, BRBAEOTFD IR
#FwETSH (BEI1-3). ok, BEREB (T
wEoaEh BEAICELL, 0T oM ERY
232, ZoBc i FEEROBEERIIHEL,
SERTFIHER IR, FO 53R OBAIITILEA
KT, FOLDCFERAXBRE T L1 7
ABREEmMCP - BENBREIRSL. FOOIRILY
5 2 24RT, H X 190~300X & 70~2204 TH 5.
FoOIBACIEHMBOMBRL BROT DS 5:%
BB INh? (KT X170~250x8~154 FEHI
-5). Fo5RFIIHAIRTER, 112~208X1.3~2.5
u, FH170x2.24 T, 10 BEORELXET5. F
DEIEFIIATAVN 75 A LOKEE -3FERRE
HECESCRYF, HREMEL(OERTFYET

RS
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BE -l 72 -0 ORRORFEE L BIRED O AR REI 89

5 (BE1-6).

FHirE B E, HHEOARRE REAE) ©
FEXITLZENE L, TOER, BHARCHER
EBHHVIFRECELL, CHTERIITELE
*Eo5 (FEII-D.

o, oo FECIERR R
5~10mm O~ =DEHRHABFRICEFEL TV5 (B
BHI-2). Z0HRIERBERLTFOOIRYRETLHO
T, FEXRMCRTEATRERLTS. Zok)
CHRREOFELL I DRORETTE
(FO5RK) (IRIET 5.

1BENRMOBBLETAEOEFT R 1 BEOS
& LABCREFRGLBEEELIZ R Do 2
FE BT, FBRI 1 BE IR L CEE D
72, BIRLTLTFRHRCENSFOIRIEBT S
ZrEhThB, o, RREOFTERIEL,
L= ROFEIE L et 3HFEDL

BORKRIENTH - .

2. RE¥(CH15E. typhina REBHR O KRB

fr

1) ERETOREEROER

RIFR I, RIBFE EFHO L CEBRENELE L
FORRIKCI-TRLSL, BEOITRThICD
W, Y, KX BoRBUTEAOFEY OB
B - THRELL. BREEZE1IROR L. AHE
RRFE, BEREOVCTRALLIRE IS L
LEHBAZHEL{RF T2 &, RBEESIUR
BIEEDER, BRENLLISBINLS, HEHhbilsy
%E‘.‘ﬁlf&ﬁ") fat
HODBIN - EFOMGBEECLLIS L, Bhid
EpfROMBEIRY & B LIV THREL T
35, FOBEARITFEXHHL T EMEITHAT
FE e (BEII-5 6).

F1R RFGOEHAK D E typhing OG5 BERE

9‘%& 3] ] o i g7 B
, “‘ ® 5
IR0 iz}
E=F: 3 1 2 3 E ¥ 5 ¥ FhhH g
PR 6/6 5/6 6/6 6/6 4/6 B 1/5 0/68
(100%) (83%) (100%) (100%> (68%) (20%> 0 %)
. m % 56 35 4/8 7/15 4/5 ~
(83%) (60%) (50%) (47%> (80%)
* SRR K, o F 3 E tphina 38 SR E
o R R T B 2B
22Xk REKkoEERXTO E typhina D5HBRAE" W3k REHOLBEOHEOSERE
EHRE B N oEAE 2FE ¥ K SHBEE 2 il o 4 1
% % S £5 @R R Z2 R
1 5 4/9 44 10 9 17 14 P . ;
2 3 02 0 11 4 3/8 38 : “41’"“ 2 1
3 0** 0/8 0 12 3 4/4 100 fooXRE 26 16 31 17
4 2 07 0 13 3 0/8 0 a & 1 1 5 3
5 9 47 54 14 9 4/8 50 frre 18 29 11 27
6 3 68 & 11l 010 0 T BRERATD 5 LOSBMERCTRT
7 6 07 0 16 5 0/9 0 . LI D2 3ETHOR
8 9 88 100 17 8 1/6 17 ve B L b L8 5om oEN
9 9 4/8 50 18 11 5/10 50

* R0 E typhina O BEHE11/18 61%
** FREH10 mm OfIF

e LR, HEOLEIE(RBDORAVHO



90 JLipE B EARBHARE

2) RBHROBLEENRE
HORIRFHEL N -1-0b, FOFEEYER
ELERTHE. HRALL-18%F, 1EHND E
typhina DB S hiz. 20z &, REE»LH T
SLBEB4EERERTE typhina wBHEL T3
ZEERRTLOT, —E, KRB LI-FE Y-
1, FOBENEFLTVOIRBRELETS EELD
has.

3) REHROHBEIZHT 5 E. typhinaFE
FREC L AREFVRR CHBTREC L AENE
RTRERETE 1 EBEXHRC, HERKOF1LIEHE
CHB L -E 2RV, SBEICL > TRERRYH
BELLEHOGBIZAC TN L 2~3E
THOESE, HELH 5cm EHOFHME (), RE
KNIUBRTHE ERAIFIRTRLL. #HRALL
47, EHH S 246, LS 1, KE SR
2h, RFABKROTELHBELERTIHALEHE
CRER LT B 2 & NREE Lt

4) BRHKOHKDIIZLHEE

SR THLEBEN, BD T L A RBEYEE
TEEMEINL ErE LR, ZOkD, B0
BHEDIT-E 0 L 12%ER (BE 2HESIL,
Hy B, V3 ABTERLAEBHCOWTIESE
Lic (B4R, &R GERE oXRBRYEKI L
T BT R TC E typhina OB BEETH DO
ML, BRPEXBEROBETTE TIREER I

EAR REBOBESIEORE

8 B F 24 0 24 10(0/’ k
2 & % 3 0 31 100
101 |23 By 15 0 15 100
105 & 19 14 5 26
212 R 3 2 16 8 33
312 B F U4 6 8 57
351 & #0029 17 12 41
391 & B 17 2 15 88
515 R H 29 0 29 100
251 REPTrl 16 16 0 0
201 REPelL 19 19 0 0
335 Rl UM 14 0 0

* I HERBS LT TERER
sy, E typhinag B ol

#1385 (1983

26~100% T, KBERIZLIVRERIAXRED,
HKBERIZL > TRIBEHOFHVEEE I P LS
HHEL RO ThbDZ Eab, KRRTEREk
OBRG HZ X BB > CTES BRI hD 2 &
it &0 Lic—KH, BRTRDDHPEEKOKS
FTES (BR) BXEUH244050 25280
RN

3. FELVFREFEHCE 3 EZRRBENOERE
)]
REREE TORB T O 2 FM3b b e
P, 3FERLELFE L. T EMORRBERLR,D,
REFEENLL I HRE - FHFIRBRRBXESE
R L7, B 504 REBEFRD 5 L, FBIRER 20%LL
LOBRERMLT2(LED 14%) TH -1 F M
Bz, FAEED, REIAED LR - R ER
1379 (16%) TH .
LaL, R > TIIFERET, RFEENE
LAEBTHL005 -1 6K). Flait, &F
B(I)-42-17 £ (1)-42-38 i1 & & i DFCHE,
1979 FIZREIEVRRTH - .
TEMORIREROBEL DS, “hbEBFRORK
REREH >R TR 2 (B6k H2R).
I &%, £%T5 GlE¥ER
II REHEI TS5 (G4 %EBR)
Il BRcEEL, TO%, LRETHBT (48
FER)

IV BF, PRECESES (67 FER)

V #EESMG, 1 2F0bR4E+5(79 &
F

VI 5 6FBLBCLDTHRFRTS (138 FE
F

VI 74ER], FEMEaeL (79 KER)

IV & A

K RETHFE D EORKIL, 2 -2
SAERTE A FBHEY O “choke” LRI & D & X
h, & B & 3 Epichloé typhina (Pers. ex Fr.)
Tul. tRIEIRTVBY ABEOFEMEINRK L UE
RS TARBEOBEZR I Th A XY
EEFRLTWS. LrL, BEREFE v -DF O
REOTOH (B X 190~300 1, £70~220) 1%
z—wyEOE WyphinaD F o 5 &Y (B 3



B8 k#7220 ORRORKER L BRED O NEFEARRERA

BE5E RREERHLLLIRE - RHFORERK

o . f# = * b %z k-2
Sl - R L REFH 0 <1 1~20 20> (%)
*® X & (DD IS ¥ 55 2 14 17 2
1967 36 4 6 13 13
1969 10 3 3 4
1971 97 5 22 59 11
® X & (D EE¥:N 21 1 5 8 7
1967 8 2 2 4
1969 16 4 4 6 2
= %k f& UD 1967 17 5 1 7 4
Bounty 1969 17 3 6 4 4
Champ 1969 7 2 4 1
Clair 1969 21 4 6 6 5
Climax 1969 23 4 5 13 1
Comet 1971 10 3 4 2 1
Heidemij 1967 11 2 6 3
Intenso A 1971 26 5 13 7 1
Intenso B 1971 25 5 12 7 1
Lorain 1969 11 3 4 2 2
Melusine 1971 14 5 5 4
New Zealand 1969 12 5 2 1 4
Olympia 1971 15 4 7 3 1
Pecora 1971 10 3 5 2
P-1 1967 14 7 4 2 1
Scotia 1971 10 1 7 2
T-1 1967 8 1 3
17001 1972 10 4 4
504 79 148 205 72
(16%) (29%) (41%> (14%>
*HRAFERLIEHLAL L O&E « RHH
*HEHELATERNORGRFERY ZTORBEFRORERERL LI
BoR RFRERDFEREEH - HHFE
— FAE K b5 bl 2 £ (% P
F M 1975 1976 1977 1978 1979 1980 1981
® Sk & (I)-42-17 + 90 90 20 95 80 I
42-38 + 100 100 1 100 80 I
42-13 + 10 20 30 60 60 II
42-14 + 50 50 0 0 1 m
42-23 + 95 1 10 1 3 1
42-40 + 15 1 10 10 1 v
42-73 0 5 1 1 5 5 v
42-27 0 0 1 0 0 1 \%
42-75 0 0 0 0 1 1 VI
42-15 0 0 0 0 0 0 Vil




92 tEERFEABRBVRES

it} SERIDFER RERH - 5E
5% (%)
Ig 31 6
E Illll
] 54 11
rg ol
|
fﬁ
m% 48 10
S
=
N % 67 13
# a2 a0l
=
v & 87 17
£ | | [}
2
nE 138 27
£ '
Z
iz 79 16
#| ——r \
1975 1977 1979 1981 504 100

#OAEFE X
E2H RAROBHELORERK

300~600 4, F100~150x) L 9 H/NIVET, T
RKEZZLOREGRZ KL 5. T, b
HTWFEsr—0@3N» 775 ) 4 F 3V FF,
VS EH Y, hEH YT E Wyphinag OFEHHE X
h, xos bEEVZLABDORFEY— KR LR
THWH0IZL, 2—a 93T, FE2v—-Lbd
F—F+—FIFIFR, 7z AIETHENKE L
VbR TWBE™ Lo T, BREF €~ — 2%
OFRE L2 — v v “E LB I UFER L
DORTEFRELSABORESELD Y, SHEFIC
BE*ETALE 2D,

Teds, K ORI L RRFHA) 13 Sphacelia
typhina (Pers.) Sacc. WA A WORTE N, B
5/t MORGAN-JONES & (3 Sphacelic % B\ 5 = &
CREHDL L L, BEERIRTOLREE, S4&F
WO RE D 5, Acremonium typhinum Morgan-
Jones and W. Gams + A. coenophialum
Morgan-Jones and W. Gams & w5135 = & %
RIEBLTV2Y ZEESIAEORLER K (endo-
phytic mycelia) OBE o BEEE Y HA, 54
faFifRoMEBHEBEFRIEOREREL L T, &
DEENEYTHD Z LR E typhina dF D > Ha
FoORFER LCHR I W - 54RTFOME,LS D

#1385 (1983

BorTHb (EHEHI]-6).

FROBBIZH T RFEAIL, ABREROET
FARLH BRIIIFECEH, 2, 3BETIE
Wi, KROTE (B8 BREEF st
LEERBFRAE LY, oo HBEAED T L
2, 3BETIRELALER LIV EHEIMINS.

AWML BIT2RE B8 QROZ 2088
e > TELT . QoElRFoOBK, @FD>
BOEE, @IrBORKEOFLEE L =D
HORECEET 5 FEOREE

E. typhina DRFERIZOVTE, AME D HEOY)
APLRBALTBERR L LOBELAHL. L
L, EFBREMRETCHLEFTIL, EEITOM
Yoikkg: (choke-free) THS Z L OFEWPHLNE
NEEFB RS I VEERRERES CRE L E 2
bLh, AELRERYETCREINS L 0RBANE
ThH5h.

EB B Tor54ERF, FO3BFOMMELY
FE—OEBHINEL T2 EEE 1R, 44
MFHERIIEI O A~ HRECY - 7 ET D501
HLT, FOIRFHEROE - 7 3 BaER
—HT5. oz LhbiEEEREYEETHE F
D3 RTFHVEELEEYE - TS TEE R
ZELLFHARCY - T, ZoBHcFoIBETF
DORBARD THEERER). BB LcL 5 MR
VRO LOBAK ST IS £
F, FoSRFOMETAELE LGNS, WTTh
L THITRE TR L - TEH
THLENDD.

RIFE LOFHERIFIZ, »rBORKREOEE
B2 I =OHRORECHETLDOT, 05
BOEEL, BFEORPRE AR I E
25,

72 A7ETRERLREFREELAOLR T
B9 T WM BN O N AR AR & &
LTETICEATEILDTHS, Lil, FE—
OBE I IRFHEOLEFE L HBEORBERIED T
Bwzihb, 7 A78EAUAETETGERY.
fTbh T ELTh, TOGERERIERD TEV &
Exzbhb.

T, 2—w v A Tikchoke iH4E+ 5~ =2
Phorbia phrenione + 3 h, #oOH5FKita —r v .2
HE, FERIVCT AU 2R 1ITECRSSY, b



B -8 7o - 20 ORFRORFER L BRI O NERARRER 93

PETOREIBREIRLT VoV, AoFE v —
PEOWRCEFETLHR TR BLFEZEL T
e T P. phrenione LR IAFABHATHSH. =
D= HABOEMNEBR & L TERR YT SR
PSS AL 0T, BRTO~=DERE
$ L Lz, ERCRTREICOVTHRF DS
ERH 5.

E typhing w B# L o F = v —OREBHEAOK
Wiz, SR EYTAEThB L, —&ED
RBER (E1~4F) »oBLMTHB. COHE
X »C, ¥ —TE. typhina 3£ FRLAEE
T EEBELEMIT L. Tibb, BRSO
T, KEIBYER<, £ KE SU-oFLLK
KL, MERDE, ST sUFECHERCE
BB LTERYERH T VLML 1
(882, 4. ¥, BREEKOBESR AHOA
AR TERAROMBEB MR L TV55, £
DEIES OIS, FEUATREIREETRE
W EMHIBB U, Lo TIREBERAE U RVhE
n, HMEILEREOFEXERINTE L.

o S BN, BERHCRESAOEE
H 5\ I REE O E LB T S i R I WFER T
BEHY, EHRABOXRIET VT TESIERKS
ha o L3MRT, HAROBRIITDZ ERL
T, BRHkTOREHRIBEG L - TRES
DT, B - TERTRIHBBEEYEL
bbb H5.

FROBRABRE CFBLETHD, Lird kb
DL OIS T L A REBEROEHERIC, Bk s
HLEKOBREDOEMSL S Z L3, ARCHTD
GhiE - R OB B AR LTV 5.

oLy RBALLIHEERICKTLRERD
KRRy THEMFELL GBS, 6%, F2H).
BPRFEHITRECBEE TR SR IITE W
7%, b LES 35T ERAED TERD,
HGIEBTEXLRE L RETIUE KOS B
flmzxdl 5.

Fo—oul, B TRSEToRRE I UHRE
BENS, HFE i TEELLRE (RE) 2
HEXh 3T o, R—XERTHIEBOEKR
FERAEZCEETHS. 213, BREE AR
Plieguvo kT, it > THHREXRELOD
RFET LRSS, B3 OMES i, FAEPMEPE

RBORE L, BECBHM 0N, BRI TORC
ELFERLIRoRHERE LIV EVSET
H5. LREBRK T, E—&»rLESTLER
—SBRERYR B RERRE L LA,
FOHONDOEMTILI R vk 1o (HH,
BB,
DtoszEZRT2L, 72— REHD TR
FoAFimx+ 5 EAEHBIC TS  ORENER S
TR, LI &b 1I~2FORRAEL LEANM
PHRAT A RRENDS S, LaL, FRECEY
T, FRER TORRRE LY 7B L e T,
BERKRLTLREREROEVFERE SO0 D
5. EEooWSIV, VEORRERR AR K
§5#E (tolerance) TH 5 RJREMEAEL .
FRIBGFo L - TERCERL, LrLRER
T3 LEEREC A RE, FEVY-OBBERIUV
BELIEENRECTHS. oL, B
¥FTLREL, ¥i, ABIEARE [Claviceps
purpurea (Fr.) Tul.] t@EU K ZAEH (Clavici-
pitaceae) KB L TEBRIITEHEE I RS EXI D
iDL, BB 2 5EBIRELLELTY,
B TREELARELIZ2ONS. 72U HTIL
P Tz AP ICEITAEROBEEL “ tall fescue

toxicity syndrome” DER & L TEER I T
Z 2.12,14)-

V & ®

bR T, FE - FORKEORKE I
MfREL EACIEASATEMGBEIL DL 5Tk
n, BESLEAs L) T TRRERIIRKX
ek, BOORE (B B0 L UR
PAATHRINAGREAE (FE) L THR
3. CoOBRBoORECRTERTEYELS. 20
®, FERBCFOIBRIEBREIN, TEIMEHEEA
Lich, FHEBRTOMEIREESZ~ N Fo
5 BT BRI T —&T 5. ObICTFEIR
REEOARECER (~=0gR) omEY 5t
THE TS L%, 2, 3BETRARORLER
Az,

E. typhina OPEBER BRI ALE N PDA
B L 25 BE BB THH. BB, BLE
HNoERE, ¥ BRIUVSI"FoMEKETHL, ¥
fo, RFRBRCREL TV ALEEHBEORERIL
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KL, 72281515 3% LOBRE
Tl 3BFERIBRTRRVCLHENING. K
FIRREOXRBERHEICL > THBEBERT
2, FOBECERENEETSIEL DS,

FEV-EBRICOVTO TEBORKHAEH
b, ARBEOFERESY TRZI3on, RER
Lo TRARREOREREHOKZ VOB -
7o, BBROBREMAR VW EXEETD L, 1~2
FEOEPR ORE AR OB Y HIFIT 5 0 i1zE
®LIELIOLRD.

5l X W

D mARES (1978) = v -2 s 0MBRE L LT OR
&, HWEHR, 4, 76

2) BACON, C. W., PORTER, J. K., ROBBINS, ]J. D.
and LUTTRELL, E. 8. (1977) Epichlo¢ typhina
from toxic tall fescue grasses. Appl. Environ.
Microbiol., 34, 576-581.

D \H (1954) HAREES . 117.

4) KIRBY, E. J. M. (1961) Host-parasite relations
in the choke disease of grasses. Trans. Brit.
mycol. Soc., 44, 493-503.

5) KOHLMEYER, J. and KOHLMEYER, K. (1960)
Zum Verhalten von Phorbia phrenione (Seguy)
sowie Mitteilungen uber Zucht Neufunde und
Feinde der Fliege. Beitr. Entomol., 10, 388~
401.

6) KOHLMEYER, J. and KOHLMEYER, K. (1974)
Distribution of Epichloé typhina (Ascomycetes)
and its parasitic fly. Mycologia, 66, 77-86.

7) LARGE, E. C. (1952) Surveys for choke
(Epichloé typhina) in cocksfoot seed crops.
1951. Plant Path., 1, 23-28.
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(Epichloé typhina) in cocksfoot seed crops.
1951-53. Plant Path., 3, 6-11.

9) MORGAN-JONES, G. and GaMS, W. (1982
Notes on Hyphomycetes XLI. An endophyte
of Festuca arundinacea and the anamorph of
Epichloé typhina, new taxa in one of two
sections of Acremonium. Mycotaxon, 15, 311-318.

10) MUHLE, E. and FRAUENSTEIN, K. (1970)
Beobachtungen zum Auftreten des Erstickungs-
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an Futtergrdsern. Z. ’Hlkrankh. PAschutz., 11,
177-185.

1D ERM (1980) -bid B rHHERELEER)
463-466. JcpEMEMEI RS, LB

12) PORTER, J. K., BACON, C. W. and ROBBINS, ]J.
D. (1979) Ergosine, ergosinine, and chanocla-
vine 1 from Epichloé typhina. J. Agric. Food
Chem., 27, 595-598.

13) SAMPSON, K. (1933) The systemic infection of
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Occurrence of the Choke Disease on Timothy Caused
by Epichloé typhina(Pers. ex Fr.) Tul. in Hokkaido
and Location of the Endophytic

Mycelia with Plant Tissue

Tadayuki SHIMANUKI and Toru SATO

Summary

In Hokkaido, the choke disease first appeared
on timothy at the end of May as the plants began
to elongate at internodes, and the choke disease
were most abundant toward late June.

On the diseased plants, the stroma presented a
white cottony feature, forming the conidia on
their surface and later turned to vellowish orange
as the perithecia matured. Conidial sporulation
coincided with the booting or the heading of
timothy, while the perithecia matured at the
blooming stage of the plants. Finally, most
stroma were collapsed by a fungal colonization or
by an insect-grazing (larvae of a fly).

The disease scarcely occurred in the second and
third crops.

The isolation assay with acidic PDA plate
proved to be effective for detecting the endophytic
mycelia of E. typhina. Isolation revealed that
the apparently healthy plants were highly infected
with E. typhina. These latently infected plants
could hardly be distinguished from the choke-free
plants by their appearance, unless stroma (a
sign) appeared on them. The mycelia was
distributed on both the diseased and infected
plants in haplocorms, leaves, culms and minute

tillers, but not in the roots. The mycelia were
seldom detected on the stems of diseased plants
which headed normally. This suggested that
systemic seed transmission, common in fescues
infected with E. #yphina, might have rarely
occurred in timothy.

As the mycelia in haplocorms transferred to
new tillers, the plants kept infection as long as
they were alive and the vegetative propagules
carried the disease, though some of them could
escape from mycelial infection and were choke-
free.

Based on the consecutive seven years survey of
over five hundred vegetative lines, the annual
sequence of disease incidence was grouped into
seven types. The disease incidence of each line
fluctuated markedly from year to year. It
appeared impossible to assess the varietal resis-
tance to the choke disease by examining a one or
two year period of the survey, because of the
disturbance due to the annual fluctuation of
disease incidence, extraordinarily long latent
periods, and of non-uniform infection of vegeta-
tive propagules.
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