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Hironori KocA and Reiichi YOSHINO* : The ultrastructure of
rice panicles infected with Pyricularia oryzae Cav

Summary
Ultrastructure of rice panicles infected with Pyricularia oryzae was studied by using transmission and scanning
electron microscopes. Invaded hyphae of blast fungi developed in the most of tissues where the symptoms were
observed. Mesophyll cells were often digested by the invaded hyphae, whereas epidermal cells, sclerenchyma tissues
and vascular bundles were scarcely digested. The host cytoplasm was degenerated by the invasion of blast fungi in
any tissues. It was presumed that these degeneration of host tissues caused the white ear. Although sclerenchyma
tissues had thick cell wall, they were connected with thin later of cell wall called as pit-pairs. Therefore, it was

suggested that invaded hyphae developed in the sclerenchyma tissues rapidly to penetrate through pit-pairs.
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Figs. 1-8. Scanning electron micrographs of panicles from Oryza sativa non-infected (Figs. 1-2), and infected (Figs.
3-8) with Pyricularia oryzae.

Cracked surface of a secondary branch of rice panicle. Outer epidermal cells, mesophyll cells (MO, small
(SVB) and large vascular bundles (LVB) are seen.

Cracked surface of a secondary branch of a rice panicle.

Small and large vascular bundles are seen.

Fig. 1.
Fig. 2.

. . . L) H 1 i d
Fig. 3. Conidiophores (Cp) outthrusted from stomata (St), and directly from cuticle of epidermis af the secqraary

branch of a rice panicle.
C: conidium

Fig. 4. Conidiophores and conidia formed between a primary axis (PA) and a primary branch (PB).
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Fig. 7.

Fig. 8.

Cracked surface of a secondary branch of a rice panicle infected with P. 07vzae. Mesophyll cells are collapsed
and digested by the infection of blast fungi. o

Magnification of the collapsed mesophyll cells in Fig. 5. The cell wall and the cytoplasm of mesophyll cells
are almost digested by the blast fungi, but the cell wall of outer epidermal cells, sclerenchyma cells and
vascular bundles are remained without digestion.

Cracked surface of invaded hyphae (IH) of P. o»yzae in a vascular bundle and sclerenchyma cells of a panicle
neck.

Cracked surface of invaded hyphae of P. o7yzae in the vascular bundle of a primary axis.
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Fig. 9. Cross section of invaded hyphae of P. oryzae in a sclerenchyma cell of a primary axis. Ultrastructural changes
are not observed in the cell wsll (HCW) of the sclerenchyma cell, but the plasmamembrane and cytoplasm are
collapsed by the infection of blast fungi.

Fig. 10. Cross section of invaded hyphae of P. oryzae in sclerenchyma cells of panicle neck.

Fig. 11. Cross section of invaded hyphae of P. o7vzae in mesophyll and sclerenchyma cells of panicle neck. Pit-pairs
(PP) are seen in the cell wall of sclerenchyma cells.

Fig. 12. Cross section of invaded hyphae of P. o7yzae and degenerated host cell wall in mesophyll cells of a primary
axis.
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