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ISR - B EEHE - B #(1994): S FATHRIRMETEA—Fr—FI IR
O L ~ AT OB, BT 50 11~16.

SEATHEIERT AL —F v — ¥ 3 R0OEBHEREERK L <~V TR T DI,
TR & B RO BRI EEE SO FERE s L CHEERE TR L, B
FEESET + ¢ KU TIRERH4~5 B HIc 2EESRREER L oL, EHERE ER
571 Tit, #3% OEEMT + 3 F U LEIUBRERB AR LY, B ofiki3EmEk 6
BEHTCAREEE - RS B ok, CORMREEC SV THRL XV TOBRKET-
$55, ER 571 TRRT7 3 F ) B LU THERBREERE LEREROVTh bEER 2 B
HroE L HESATED, BAESH-RFMRTIRHRERSEE TV, TOR
BURSIEIR, BOCHEREET OMET 5 LMBEAKMERIEEERT Y, BRIRETE
Fro T OBBBIER I ER 571 TIREME 2 Bifd 5 88% L BETHHI s0KHL, 7
£IFYTOHBERBEASEDONE b - AT &0, BHBIERRIGH ER 571 O
HRE LB LBECMEL ARG EEL ohD, —H, BEMRETCLZE IR
&, ER57L 7% 3 FU & bicz OHERY 2-5% LERTH - &o b, ERHEHLER
CTFoRE: EBRROEHANBHRIE TS LEILoN S,

11

F—T—R:A—-F - FT3Z, 5EAHK, BHYE BHEERE

L] L]

A—F ¢ —F7 3523 EATKIR RIUETRMNZ
BROTAENCRET AEERETHS (ER 198D,
A% o % FEE 2 7B (1970) 1< & - T, Erysiphe
graminis DC. LEE S Wiz, £ D%, BO (1985) 3
BHOSTHELRH LR FELGL—F+r—FI3
ZOHIBEL, FEERBELLCES,S, FEEE
graminis f. sp. dactylidis £ L TW%,

ROUETHERE VW RET A4 F 3 PTFIFYRER &K
it IR REAHEEAR TR TV Y,
BEASEHMEAE - TWRW, TORDEARS (1993)
i, BrEoARE N L CEiE R Ta gy oY
7 4V pORELAENERLE SR - BiEL, B8R
{EG Bk B8t ER 571 2HE L 72,

ER 571 BAMREICH L TRBZ2LEVERRHET
2, CoERMEMNEOLSIHUBBTRETVWION
HEESHIRSNTVWEL, AFAFHIEATHPY VHE

5 EA TR & OEFERIEOWER, ChETERAE
&xh Ty, BRRPoEREREE LT, B
KO BEIBIEE & < v STERIC & 5 RS E b HE
AhTWw3 (Cohen etal 1990; Johnson et al. 1979 ;
Koga et al. 1978, 1980, 1983, 1988, 1990 ; Mayama and
Shishiyama 1978), L L, a—~F+—F7 7R3 LA
CIHETRIOL S BTSRRI s BERRYOX
Vo FDRD, £—F v — FF 52 EATKRERLEE
%4 ER 571 OEHiMEY, BP0 EORHHCEDXS
RS IO, MELRLTRIATACEERNEL
THRET> 70

HH R U HF XK

1. HtE & FmREOATER
ARIEHHRIE R ER 571 (A S 1993) & HES
BeLTEMATERS WEBREO 7+ VY O/T
EICEBE L, 60 R OYEYOR TR,
F—F+—FF325EAHKE (E graminis DC L.
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sp. dactylidis Oku, Yamashita, Doi et Nishihara) % A
TEMLI, £—F+— F7 525 EA KRBT
BERICHRRE L TWieE» SlaTEREL, B
HEE L TREEELTWE 0%, ATERRHIAR
sz, ALBERA X LAES FACRBOEE
#: (Kogaet al.1988) i Lzdi- T, HM6 ARORR
HEEELORTAREEME LCARE TS TH
W, & OEREERY % EHEE 100%, BE 20°C ORE
i 1 BERARRR L, S CHEIXTER 50-80%, EAE 20C ©
B 15 BB W, T 0%, SOLTTERRK 12 K
TOMIAL, rERERCEREYS> SHEAMEERL
1o

2. AFENREE

EEL Y SR ETEL2REESRNL, EH0%
WoemA2BREL, FOFO3IcmOAEHEEAKLEL
720 Kogaetal. (1990) O i Lizhi-> T, CO¥ER %
FAI—Y y P - 52T =/ —NRKRICEREL, 1~2
DB IEEE 2EERYEL CEREERELE L.
EREERELLERZ5 7 b7/ —VBKRICEEL
T, EPEMS R OISR THREE TR
Lt ¥ EEMEBEOREAR, 000% 7= v 7
N—FBEPLIeTNI—Y T~ 53772/ —VICE
FEEE mEL T, $MmEE KELTS LAIRED
2B & “IREAME & FEMIARIGE R ET
T L 72 (Kogaet al. 1990), 188, +4HBE Lo —
TERER L b OBk s R L,

3. WAFNBEE

ERELBELEER 2254 F /52 ke vt
L, £V v REAFEMEERE Vanox-S, B2 7 «+ v
% — (360-500 nm &), W7 1 % — 0-515 T TH
£, Tri-X pan, ASA 400 DHE 7 + v A& (Kodak )
THEEBEET-

¥ #
BRMESET+ I FY TR2EEY, 2—-F+—¥7

FRAHEATHRBELERR 4~ AEICAR T HEEN
Fwohdkoickp, s HARRBRRE LicEKoSE
FEEERL T, —F, EHHERkFHE ER5TL TR,
¥3% OfES T+ 1 F Y ERIURMERR L, B
b DK IR 6 HH THRBEEREN L - 1,
oW, TITR3% OBREEEERVTHEL
7o

FEFMBCLABROER, 7FIFYTEIEA
CREORBEBOERRBIBEER2HETI TR
878% LERIELTHY, “REALEHANICHE
L, ZREAROMERE, BEEE 2 HEHTES 194um, 3
HET6772m, 6 HH T 2400 zm 2 L #- (Table 1,
Fig. 1), #hicxd L ER 571 TI3, ERBERBHRRIIE
BHO6HTH18% LERTHY, BERMEDS 31L.7um
EELSHEBEENTEYD, BRBBRBEREEERHREE
LIEER 2AE o7 I FY LOXERBARTEH -
- (Table 1), T @72, ER 571 TRBRHEESIGERTH
3% OffitkiR, 7F I FY LEBOBRIERRLELRE
AEEE2AETRETC DS, BB EA
BicXT 2 TR, ER 571 TbF hICHBE
BEEREh 2H, ZORBRATE2RESERE N
TWB T &R ot, T3 F)TREEIHBLU
B, “IKEAROHEBHSELL, 1 KRERBATE 2 REE
BRUBELTEHORBBERENI, O, 12
OFRMHEBEOREEMNE TE I XD, BELE
&84 v ORBERFPHRKIGOHBERE2REHT
BIENTERDM-T,

HEBD o ORBERICH T 3 EFHAKIXIE% Table
2Rk L7, ER 571 TRIFTMBHERERE 2~6 A
87.7~91.0% L SR THERBME LR L, Thicfk-
THRBRIE#BOPRTEEEELL TV (Fig.2), T
ORBEEIER I3, FOLVEREE T THIE T 5 & REZMHIKEA
W& HRBOARIEERT 120, BEICKRH
T&k (Fig. 3), I OMRHPRHSIE ER 571 Ti3EHE2
Ay SERCHETIORHL, 7F I FUTRIEE
AEHELE» -4 (Table 2), 1R 6 Hikic ER 571
TREEETHROBEBREL - THEShL Ly

Fig. 1-4. Light microscope (Figs. 1, 2, 4) and fluorescence microscope (Fig. 3) photographs of host-parasite encounter
sites in epidermal cells of leaves of the susceptible cultivar “Akimidori” (Figs. 1, 4) and resistant strain “ER
571” (Figs. 2,3) 2 days after inoculation of Erysiphe graminis {. sp. dactylidis.

Fig. 1. A mature haustorium (MH) in an epidermal cell and secondary elongating hyphae (SH). Ap : appressorium,

Sp : inoculated spore

Fig. 2. Interruption of development of haustorium at the immature stage in a hypersensitive dead epidermal cell.
Fig. 3. Autofluorescence of a hypersensitive dead epidermal cell (FEC) under attack of an apprressorium.
Fig. 4. Interruption of haustorial formation by a papilla (P} formed under attack of an appressorium.
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Table 1. Haustorial formation and growth of secondary hyphae of Erysiphe graminis f. sp. dactylidis in leaves of resistant
strain, ER 571 and susceptible cultivar, Akimidori.

ER 571® Akimidori
Haustorial® Lengths of Haustorial Lengths of
Days after formation secondary formation secondary
inoculation % hyphae(zm) hyphae(zm)
2 2.3 3.7 87.8 194
3 2.3 24.2 >80 877
6 1.8 31.7 - 2400

2 Percentages of haustorial formation and growth of secondary hyphae in about 3% of the leaves were almost the
same as those in the susceptible cultivar 2-6 days after inoculation. Data of the leaves were not included.
b Ratio of mature haustorial formation to the observed appressoria.

Table 2. Host cellular reactions of epidermal cells of leaves of the resistant strain, ER 571, and susceptible cultivar,
Akimidori, under attack of Erysiphe graminis {. sp. dactylidis

ER 571® Akimidori
Days after
inoculation HRY Papillae® No response® HR Papillae No response
(%) (%) (%) (%) %) %
2 87.7 2.4 7.6 2.4 3.3 6.5
3 88.7 3.8 5.2 - - -
6 91.0 4.5 2.7 - - —

2 Percentages of haustorial formation and growth of secondary hyphae in about 3% of the leaves were almost the
same as those in the susceptible cultivar 2-6 days after inoculation. The data of the leaves were not included.
Y Ratio of hypersensitive cell death to observed appressoria.

© Ratio of interruption of haustorial formation at papilla to the observed appressoria.
9 Ratio of interruption of haustorial formation without host response to the observed appressoria.

oo, TOHERIZIBRBPETS -0 1~9ET
Bt
BBEREHET 2692 ORIGE LT, NEFFE
BABEShi (Fig. O &, TOHBRRIZERSTI &7
F3IFYEHIT24~45% LERT, HEMTEZOKE
PHERICERRBED SN - (Table 2),

% ®

A2 s FS5EACHBEOEREIC X S IERM & BHEER
HOBBOZERE, BREMPICRHT 2D RIRGTE
HIcEAREEORTS, BREEFETTEET L
HHEZ LY (Kogaetal 1990), #—F +—F &3 25
FACREBELBL T EEARTIE, EEKR6RED
EEHLTHE VAT 2L, EEE 1M
100% B iz, FOHIIBEATIC 15 BREFHE-> & WS LEII
kT, BREIETE0~90% &5 EVRERSRE
ABEIENTEN, 1, “RERVEFMICHEL
Fro b, A4 LFS EACHHEORRHESECET S

IR OMBEREOHESE (Kogaet al. 1978) & &
Lk, 2O LR, BRESBELTI—BEAL
-HEOERMER, BIMECIIMEREEERZITL
RO EETBLTWVS,

THANI—=Y 92 50 72/ —VTHRELL-ESD
Wlxtoss o, HROEFREERT I LETERL
B, HifLAc 3R IOEER T s MiaE RIS M
E—HT B ER, F44LFDEACHEREOMEE
HPHMETT TIIEHEN TV S (Kogaet al. 1988),
IDIERE-F+~FI3 X5 LAIHROBPAILY
TIREZ2b0LELIOI D,

HEDiMEREE ER 571 TILBHRBLIGY, BRtS
BToEVWRBERRE ZFRRTRE L, BREMRIHE
FExhTui, BEREESEC 3L, £OBATRS
DOEBEBBIETZLE3A4ALESEATHICBVTTR
EhTvws (Bushnell {3, Kogaet al. 1990), FiHiE
PR ER 571 B4 b BBk B TREREL,
X, AEMNELLASDEELISNG, JOBRBURE
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(Koga et al. 1983, 1988, 1990) ® v VS LA IH
(Cohen et al. 1990) TOFEREFICXEE hi-iEh
HRIGOFRRE—HL 7,

~ESERC L 3 RBUBMER, ER 571 L7+ 3
FUEbIHERM2-5% LERTH -1 EDH,
ER 571 O RIBHHRB L 3EZLShB VL, 44
F3LACHRTR, /E IR & B REHRHE IHE
YOER TN LML (HHES 1978), X
7o, A AFEECREFTHREPEORRICE CFET
BEMREETASH e S BB L, REBERNRH
FTlHEs N (Kogaetal 1990), ThoDI EPD
b, PSR ABRBERAEITHIERERETOR
BHERERROEBBENERRIGEEZEZA SN S, BB
A—F p— K73 208B41c3, 2AL¥TRLhB L
SBERERRRED oS P 2T,

FENET R TR - R RS ERT 5 L HERICE
FnEETLV-ANHBETAEIER, 1FxVBBHE (L
H 1987) ®AALFH5LAH (Limpert and
Schwarzbach 1981) X EE L ORETHIONTWS,
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EZiohs,
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Characteristic Cellular Responses of Orchardgrass Leaves Resistant to
infection with Erysiphe graminis f. sp. dactylidis.
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ABSTRACT

Koga, H.,, T. Tsukiboshi and T. Uematsu (1994) : Characteristic cellular responses of orchardgrass
leaves resistant to infection with Erysiphe graminis f. sp. dactylidis. Bull. Natl. Grassl. Res. Inst. 50
:11~16.

In order to analyze the characteristic cellular responses of the orchardgrass strain “ER 571"
resistant to the infection with Erysiphe graminis DC f. sp. dactylidis, Oku, Yamashita, Doi et
Nishihara, the primary infection processes of “ER 571" were compared with those of the suscepti-
ble cultivar, Akimidori based on observation by light and flucrescence microscopy. In “ER 571"
the inhibition of the formation of most of the mature haustoria and the development of secondary
hyphae was associated with hypersensitive reaction of the epidermal cells which became auto-
fluorescent. Eighty-eight percent of the epidermal cells under attack of powdery mildew due to
hypersensitivity died in “ER 571" 2 days after inoculation, unlike only a few cells in Akimidori.

These results suggest that cell death due to the hypersensitive reaction was closely correlated
with the resistance expression of “ER 571”. The percentage of papilla formation where haustorial
formation had ceased ranged from 2 to 5% in both ER 571 and Akimidori. Therefore, it is
suggested that papilla formation is not the specific resistance reaction of “ER 571"

Key words : orchardgrass, powdery mildew, resistance, hypersensitive reaction
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