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Hironori KoGA and Reiichi YOSHINO* : The ultrastructure of
rice spikelets infected with Pyricularia oryzae Cav

Summary

Ultrastructure of rice spikelets infected with Pyricularia oryzae was studied by using transmission and scanning
electron microscopes. Conidiophores outthrusted both directly from lemma epidermis and from large trichomes. It
seems that invaded hyphae in the epidermal cells penetrated pits cross wall between epidermal cells and large
trichoms, and outthrusted conidiophores from the inside of a large trichome after growing in the hole of the trichome.
Sclerenchyma tissues of glumes had thick cell wall, and also had thin layer parts called as pit-pairs, through which
invaded hyphae penetrated into neighbor cells. Mesophyll cells and inner epidermal cells of lemma infected with blast
fungi were remakably digested by the infection of blast fungi, but the outer epidermal cells, sclerenchyma, and

vascular bundles were hardly digested.
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Figs. 1-4. Scanning electron micrographs of spikelets of rice panicle infected with Pyricularia orvzae

Fig. 1 . Conidiophores (Cp) and their traces (arrows) on a large trichome (Tr),

Fig. 2. Cracked surface of a lemma infected with P. osryzae. Note that invaded hyphae (IH) are seen in a large
trichome and vascular bundle (VB),

Fig. 3. Cracked surface of a basal portion of a large trichome. An arrow shows a pit in cross wall,

Fig. 4. Conidiophores (Cp) and. conidia (C) formed at inner side of empty glume (EG).
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Figs. 5-13. Transmissi(;ﬁ electron micrographs of rice spikelets infected with P. oryzae.

Fig. 5. Cross section of a lemma infected with P. oryzae.

The invaded hyphae are observed in the outer epidermal cells (OEC), sclerenchyma cells (SC), meslophy][ cells

(MC) and inner epidermal cells (IEC). Note that silicon layer (Si) is seen on the outer epidermis.

Cross section of a lemma infected with P . oryzae. Invaded hyphae are seen in a large trichome, outer epidermal

cells, sclerenchyma cells and mesophyll cells.

Fig. 7. Cross section of invaded hyphae of P. oryzae in a large trichome.

Fig. 8. Cross section of invaded hypha of P. o7yzae in an outer epidermal cell of a lemma. Septum (S), Worinin body
(arrow) and nucleus(Nu) are seen in the invaded hypha. Note the silicon layer on the outer epidermal cell.

Fig. 6.
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a lemma infected with P. omyzae. Ultrastructural

. 9. Cross section of invaded hyphae in sclerenchyma cells of
changes are scarcely observed in the host cell wall.

10. Cross section of invaded hyphae of P. o7yzae in sclerenchyma cells of a lemma.

11. Penetration by P . oryzae through pit-pairs of sclerenchyma cell wall to a neighbor cell. Pit-pairs (PP) are thin
layer part of host cell wall.

12, Invaded hyphae of P. oryzae and denaturated host cytoplasm in mesophyll cells.

13. Cross section of invaded hyphae in mesophyll cells and inner epidermal (CEC) cells of a lemma infected with
P. oryzae. Note that a septum is seen at the penetration site between a mesophyll cell and an inner epidermal
cell.



Proc. Assoc. Pl Prot. Hokuriku No. 39, 1991 27

URTH" P ORI L 72,

1. FAORIE (K&WEH)
FORMITREVSROBIE (KE2VWEFH T 835
h, Bo—Rar&trEgesrbRARKELLRR
£, BIE L SR oS EFRYURI BRI hic(Fig
Do %7, BIELcsEFHROBRNRE (Fig 1K)
LEZEh, Fodiciivb SREERPEIBOAD
SARHITRRLAEEY L xmORHBBDLH
o' BIEA R RER L TV 5 BRI, BUSEN L AR O
EEBFEASESE Fig. 2) 3 X UEHIF0ERE
THEHSEBE (Figs.6,7) T, ARMKPRLL>TWD
BIEDMBBEIC » THEL TWHobRd bhic, Hl
EOERYEABTENG CHETS L, MiRkETE
HHSFd & hie (Fig. 3 &), Bz RV BREZA
TR LR o, BEHeRgciv b HRE R
FERCRD LA, 0k ) IEAROMRIEVE
& LTRRBIEAshEch Dz LemeT, TOBRA
DBEECL > CTESCBRSIh D LERIND,
2. FEREOREER

FREMOE LM b HREN 7 77 FTREL TR
DEBATHERTH Y, b OREIBEL LRID
EFHYEH 22 a8 cbd s (Fig . REOMR
BoRBIcz, © v »EERShTE (Fig. 8),
WEEOBEOMIgGE T, < DR EDTE I,
COWSOENGRELSEETT —F 4 777 bHEL
B Z & H3% b to (Figs. 5,6), HRIOBEHHOBRER
TIREDX 5 ) »BOURIBELZREAERDD
hishoteZ Ehb, o9 »BkHRlko AR ERT
BERE-THRINS b0 L HERIhD, HHI2A 8
FLLPVLLORFNAHECETTEE 5 8EY
2, Zov Y HRMOMR L BECHD> TV0LE
xbh3,
3. [GESEROARE - MEERARE - RAREE - INEIRALAREY
FERE AR - FRERARHTS X CRERER T
LLREABELCH, FOUBEELD TN
(Figs. 2,9), TAOleaH s BEREMRIERL, HX
LT 5 S & a5y mnte (Fig 2). ERMAEAR T
MREEMIZE U ¢ iz b bF, LA L ORI
REHBA LBHE LT\ 7= (Figs. 5,9, EEDO—ATD
ZEEIL, ABOATEGICL - T, BREERICIIAHE
BOEBEMRCAENIBALTVHE EEREL T
5,9, =0 X 5 AR O BEEMIASTHRIEEE
& LT, FERmpa o MifaBEic i pit-pairs RS h 53
BomFIHH o (Fig 10), AETZOBHEREL T
AEcBEmERcBATE S (Fig 1D D EHEI L
. AIRER: - DIEE MR EE MG R R MR
L HB L RSB T A B0, FHIR L - THRE

hB<, EELBATRAS IO ORPEELTWB
L3 oot Eic, TARACD5EGHEIIE
Hick - B I hFig 12), XEGTEABCEE Y
BL T\ (Figs. 5,13),
4, B

o BHROME, Fig sRbh3X 5084
FiHEFERFHRULELEBR I h T, BERHEN
S hHEALE TR, BRSSO iz
LWL BRENRBEL, TIRISETFHRESERTD
RSB I N, T0X 5B, BEK BFL
THEERBR LI Wied, FERETH RGBS
vz id, BHTORFAECHREIh T3,

1] e

1. BRI UCERBTFEESLEVT, JHuvdb
BARRBYRA OFRE s & VRS Y EEEFHE
BEB L UCERNETFEES CRR L,

2. FERMOREMELAIER, EAODsMERET
S h Ty, REMRATERELLV LK
B OAXTEE, PEORIEREHBEL,
LS EFREACEE I 530 LR
Ehi,

3. BoEBEMRESE-AREcEHbhTW3
2, MRRBEDRT « I E O B4 (pit-pairs) 23 %
h, XERX X 2TRALCESBEAR-R
AcBBTEL0LHERNX R,

4. BoFTEAR L BRmMAELMARE, FEOFEEMR,
B X UM RS & Ho L CRikasE
D, KB S THRING L, A%t
DHDDHRE « WERALIELIEBERI A,

51 A 3C #

1) Esauy, K. (1977) Anatomy of seed plants(2nd Ed. ).
John Wiley & Sons ’ Inc. New York, 550pp.

2) Hashioka, Y. and Kitano, N. (1970) Fine structure
of the rice blast. VI. Scanning electronmicros-
copy on neck-, node-, and spikelet-blast. Res. Bull.
Fac. Agr. Gifu Univ. 29 : 11~20.

3) PEEARA - HEEMK (1963) BEAM =+ DR
By EBcBETsR. BEFR Cl6: 1
~56.

4) HEF 15 - ) (1986) BV b OKREBREG
BYREE. LR ARBBIRE 37 21~23.

5 HF & - £ (1987) EBERE S L UBE
ERMEREFRORES 1 X GBEO SRS BR K

EBVGLLRF L OB dLEABBRR 38
14~18.



28 EERERIRSE #3985 Emise

6) BJIFH 1977) MERBA * D4E, Bk
L%, B 317pp.

7) DEE B - P4 R¥RHE - ke (1970) M R
BROERBICHKT 2 RERE L LTOWB
DFFICOVT. FALEARBIE 39 : 33~54.

8) HHIBA - FFH— (1988) AHEBFICL BH-%
DREPIA ORE. HIEHER 54 1 229~232.

9 HEEAI < IHRSE - FER— (1988) HARR
IBWMUILRELRSGER. RS RBIER 36
1~5.

100 HIRIEAI (1990) B~V LFEOBRA « EE:E
BoBHERAR. H%H 56 - 360 ().

1D HEISA - FFH— (1990) Fv-d BRI OE
ERTHEMBIC L 582 - LR P 38: 3
~8.

12) WER= (1972) FEBTFEEEIC X 5 1 *BEHE
BEORLE. BIERS 41 459~471

13) Bhf— k& B (1980) K3 EEBTFEES
—HHERERE— FAWE, 3N, 282pp.

14) FEE— (1965) ARBERICIST B & 1 BOFLERE
REEBNMTRCBIT 555 NEHHR B15: 1
~58.

(19914¢ 7 A31AXZH




