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Summary

Both the location of mycelia and the process of sporulation in the tissues of a sugarcane,
Saccharum officinarum L. (cultivar NCO 310) infected with Ustilago scitaminea Sydow,were
observed under a scanning- and transmission-electron microscopes. Materials used are apical tissues
of the diseased stems and whips produced on some diseased plants. The results are summarized
as follows. '

The invasion of mycelia was made in the apical meristem of the diseased stem, but the chance
of their being observed was quite few. Mycelia were mainly observed at the intracellular space
between the host cell wall and the cytoplasmic membrane, but sometimes they were observed in
the middle lamella. The mycelia were easily observed in the base of a whip. The size of mycelium
in the tissue was 0.8-3.5um in width, the mean being about Zum. No specific cytopathic effects
could be recognized both in the host cells containing mycelia and in their adjacent cells. It was
to be observed at the whip-tissues from the base to the tip in order. The numbers of mycelia
observed increased with the progress of observations to the tip sections and branched mycelia were
also observed under both SEM and TEM. The branching of mycelium got active with age and
the masses of mycelia were formed in whip.

The location of the mycelial mass was fixed at cortex near the epidermis. The size varied from
dozens to hundreds micron in diameter. The inside of the initial mycelial mass was amorphous
and was filled with a large number of mycelia indistinguishable in their boundary. Some time later,
the inside of the mycelial mass got filled with the pieces of mycelia supplied with a rod-shaped
structure. It was suggested that mycelia were segmented there. Such mycelial segments became
gradually hypertrophied, matured, forming spore-like structures with needle-like spines. Judging from
their form and size (5-8um) it was assumed that these structure were smut spores. In the mycelial
mass the sporulation was noted to be developed from the central to the edge.

Explanation of Figures

Abbreviations: ¢; chloroplast, M; mycelium, N; mycelial nucleus, n; host cell nucleus, V; mycelial vacuole,
v;host cell vacuole

Fig. 1. Ultra-thin section electron micrograph of apical meristem tissue. Mycelia exist in the intracellular space
between the host cell wall and the cytoplasmic membrane and in the middle lamella (arrow).

Fig. 2. Mycelia in the parenchyma fixed a little away from apical meristem. TEM.

Fig. 3. Mycelia in the bases of whip. TEM.

Fig. 4. Ditto. Slight plasmolysis and low density of cytoplasma of the adjacent cells. Cytoplasmic membrane
waves and extends toward the inside of cytoplasma. TEM.

Fig. 5. Ultrastructure of mycelium on the cross section. Mycelial cell wall is constituted with two layers
showing both low and high densities. Vacuole and membrane-like structure (arrow) are observed.

Fig. 6. Mycelium formed septa. The structure of cell wall is different from that in Fig. 5. In septa, formation
of a clear middle lamella is observable. TEM.

Fig. 7. Mycelia branched in the tip of whip. Nucleus in mycelium (arrow) is observed. TEM.

Fig. 8. Ditto. Mycelia exist in the outside of host cytoplasmic membrane. A slight degeneration of host cyto-
plasma is observed. TEM.

Fig. 9. Scanning electron micrograph of the vertical section at the base of whip. It is observed that mycelia
(arrows) are exposed at the cracking phase.

Fig. 10. Branching of mycelia in the tip of whip. The boundles of mycelia and the portion of branching are
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observed. Some mycelia invade into host tissue. Vertical section. SEM.

Ditto. Cross section. TEM.

Ultra-thin section electron micrograph in the same stage in Fig. 10 and 11. A boundle of mycelia
existing in the intracellular space of host tissue.

Mycelial mass in the cortex fixed close on epidermis of whip. Cross section. SEM.

Light microscopic micrograph of the tip of whip. A mycelial mass in whip.

Something amorphous in the inside of initial mycelial mass. The boundary of mycelia is indistinguish-
able. TEM.

Rod-shaped mycelia and fiber-structure are filled in the mycelial mass. TEM.

Ditto. TEM.

Scanning electron micrograph of vertical section. This is a stage similar to those in Fig. 16 and 17.
Short rod-shaped mycelia are observed in the mycelial mass.

The border of the mycelial mass and the host tissue. The cytoplasma of the host cell degenerates
and their organella (arrows) are present among mycelia. TEM.

Ditto. It is possiale to observe one or two layers of degenerate and contract host cells (arrows). TEM.
Ultra-thin electron micrograph of the mycelial mass of the later stage. Mycelia of various forms are
observed and some form septa.

Ditto. The pieces of mycelia having needle-like spines are observed. TEM.

Spore-like structures in the mycelial mass of the later stage. TEM.

Scanning electron micrograph of the mycelial mass of the later stage. Rod-shaped mycelia and spore-
like structures are observed in the same place.

Doughnut-like structures in the mycelial mass of the later stage. SEM.

Spore-like structures and their cracking section. SEM.

Mature and immature spores. SEM.

Scanning electron micrograph of mass of spores on whip.
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