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Histochemical studies on the cytoplasmic
male-sterility of some crops

IV. Electron microscopic observations in sugarbeet anther

Hiroshi NARASHIMA

(Laboratory of Industrial Crops, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

(Receiyed, September 24, 1974)
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Summary

- Anther tissues of annual cytoplasmic male sterile
stigar beets and those of corresponding O-type sugar
beets were observed under the electron microscope.

Clear differences were observed between fertile,;

and male sterile anthers. At the tetrad stage, mito-
¢hondria of sterile tapetal cells were abnormal and
the cristea of mitochondria were found to be de-

generated. At the microspore stage, Ubisch bodies
of fertile anthers were seen at the surface of inner
tapetal cells, but they were not observed in sterile
anthers.

Other differences were also observed in the beha-
viors of lipid-like materials. Numerous lipid-like
materials were present in the sterile tapetal cells
at the microspore stage. In the late microspore
stage, many lipid-like droplets were observed along
the outer tapetal cell menbrane in fertile anthers,
but they were not observed in sterile anthers.

As regards the microspore itself, characteristic
unkown substances were observed at the pore of
pollen in fertile microspores, but which however
were not observed in sterile microspores. Incom-
plete pollen exine and no intine were found in
the sterile microspores.

From the above mentioned observations, it is
surmized that the differences in behaviors of tape-
tal organelle such as the mitochondria and the
Ubisch bodies, may be connected with pollen fer-
tility.
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Explanation of Figures

The scale bars represent 1 .

Abbreviation and Symbols

C:
CW:
E:
IN:
M:
ML :
N:

t

Callose Nu: Nucleolus dm: dense material
Cell Wall . P: Plastid Id: lipid like droplet
Exine PG: Pollen Grain Im: lipid like material
Intine _ S: Starch pU: pro Ubisch body
Mitochondrion Tetrad O: peculia substance
Middle Layer Ta: Tapetum

Nucleus U: Ubisch Body

Figures 1, 3, 5, 7, 9 and 11; fertile anthers.
Figures 2, 4, 6, 8, 10 and 12; male sterile anthers.

Fig. 1 and 2.

Figs. 3 and 4.

Fig. 5.
Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.
Fig. 12.

Each tapetal cell has one or more nuclei with
No
clear difference can be found between both fertile and male sterile tapetal cells.

Pollen mother cell stage:

prominent nucleoli, mitochondria, plastid, ribosomes, and fairly large vacuoles.

Tetrad stage: Many pro Ubisch bodies are observed in the inner tapetal cell

wall both fertile and sterile anthers.

The exine of microspore deposits sporopollenin. The thick tapetal cell walls have
disappeared and pro Ubisch bodies develop into Ubisch bodies coated with sporo-

pollenin.

Microspore stage: The tapetal cell walls and pro Ubisch bodies have disappeared.
The mitochondria are not observed, but many lipid like materials are observed in

the tapetal cytoplasm.

Microspore stage: The mitochondria and the Ubisch bodies are conspicuous.

Tetrad stage: Since the cristae of mitochondria have degenerated, typical mito-

chondria are never observed.

Microspore stage: The tapetal cell membrane has deteriorated and mitochondria

are seen in the anther cavity. The peculiar substances are observed at the pore of

pollen.

Microspore stage: The tapetal cell has degenerated and remnants of tapetal cytoplasm
exist in the anther cavity, but cell organelles are not readily recognizable.

The lipid like droplets are seen along the outer tapetal cell membrane.

Organelles of sterile microspore begin to degenerate and exine does not develop fully.
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