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Explanation of Figures

Plate I

Figs. 1—6. SEM micrographs of the surface of pollen grains of Cryptomeria japonica.

Fig. 1. The pollen grain is spheroidal in equatorial view and nearly round in polar view. X 1,600.

Fig. 2. An enlarged portion of the papilla, consisting of a finger-like projection, in Fig. 1 showing
numerous spheroids attached to the surface. Papilla is slightly bent at the top (arrow). Sexine at the
papilla is thin, smooth, and flecked with small granules. x 7,400.

Fig. 3. Details of spheroids on the sexine surface (S) in Fig. 2. The spheroids averaged 700 nm in diamet-
er without spinules. The sexine surface exhibits numerous small spinules (coni) of ca 120nm in diameter.
The spheroids have the same ornamentation as the sexine. X 22,000.

Fig. 4. The proximal face is strongly convex and the surface is dotted with spheroids. X 1,600.

Fig. 5. A part of the enlargement of Fig. 4. The external surface displays a number of spheroids,
randomly distributed. The architecture of the sexine is formed by granulose unit. Their surface is
covered uniformly with coni of the same size and shape as the coni on the spheroids. X 7,400.

Fig. 6. Details of the sexine surface (S) in Fig. 5. The morphology of the spheroids bears some
resemblance to that of the sexine granulose unit. The spheroids are attached to the coni of the sexine. X
22,000.

Plate II

Figures 7 and 8 illustrate SEM micrographs of the external organization of the papilla. Occasionally, the
papilla is not bent at the top. Compare with Fig. 2. The papilla shows clearly that surface bears ridges
and grooves which are not deep. No aperture and micropore are visible on its surface. x 7,400.

Figs. 9—11. SEM micrographs of the broken pollen grains treated in an ultra-sonic probe.

Fig. 9. The flattened pollen protoplasts with intine are extruded from the broken pollen exine into the
medium. A. flattened pollen protoplast with intine ; B. a lateral face of pollen protoplast with intine ; C.
broken pollen grain. x 740.

Fig. 10. View showing the surface structure of pollen grain produced by this treatment. Smooth nexine
(N) of the lateral face revealed by dissolution of sexine. Arrow indicates aggregate of granulose unit of
sexine. Some of the orbicules still remain. x 3,700.

Fig. 11.  The exine of a fortuitously broken pollen, showing sexine (S) and nexine (N). Details are uncertain.
This is probably due in large part to the adhesion of the debris of the pollen. X 20,000.

Fig. 12.  TEM micrograph of exine stratification, showing the granulose sexine (S) and uniform thickness
of lamellate nexine (N). The spheroids (or orbicules, O) average 700nm in diameter and have a
central cavity measuring 200nm. Their surface are covered uniformly with coni of the same size and

shape as the coni on the sexine. X 20,000.
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Plate 1II

Plate I

Figs. 13—16. SEM micrographs of the surface of mature tapetum.

Fig. 13. Three-dimensional view of the anther at mature pollen stage, showing outermost anther wall (W),
a single-layered endothecium (EN) and degenerated tapetal cell wall (arrow). Inner tangential surface of
tapetum (T) is seen at bottom. X 1,500.

Fig. 14. Face view of the tapetal membranes, oriented towards anther loculus, covered with orbicules.
Tapetal cell outlines are visible under the persistent walls. Each pollen grain (P) remains in contact with
the tapetum. x550.

Fig. 15. A part of the enlargement of Fig. 14. In some regions on the tapetal membranes, orbicules occur
isolated, while at other levels, they are aggregated into stacked clusters. X 7,400.

Fig. 16. Orbicules at high magnification. The orbicules are spheroidal and associated with a tapetal
membrane system. In comparison to Figs. 3 and 6 note that the orbicules are identical with the

appearance and structure of the spheroids at the surface of the pollen grain. x 22,000.
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Summary

The present scanning and transmission electron microscopy (SEM and TEM) was undertaken in an
effort to clarify the ultrastructural features of pollen wall and tapetal membranes in Cryptomeria japonica
D. Don. All pollen grains used in this study was taken from anthers at or nearing the dehiscent stage. The
pollen grains are spheroidal in lateral face and provided with the papilla, consisting of a finger-like projec-
tion standing up from the surface. The presence and function of the papilla is of uncertain evolutionary
significance. The exine is composed of two layers : the sexine and the nexine. In section view the nexine
‘consists of a rather homogeneous lamellate layer approximately 500nm in thickness. Sexine is usually thin
and flecked with small spinules (coni) at the area surrounding the papilla : otherwise thicker and forming
granulose unit with coni. The coni averaged ca 120nm in diameter and 80nm height. Simple exine struc-
ture with no or indistinct bacula is considered primitive. Examination of the pollen grains via SEM reveals
the presence of coni forming the ornamentation. In addition, numerous spheroids are attached to the
surface of sexine. These are derived from the tapetum and are therefore products of the diploid parent and
not the haploid spores. In section view the orbicules (spheroids) averaged 700nm in diameter and had a
central cavity measuring 200nm. Their surface is covered uniformly with coni of the same size and shape
as the coni on the granulose sexine. The morphology of the orbicules bears some resemblance to that of
the sexine granulose unit. Thus, the orbicules in the Crypiomeria japonica have the same ornamentation as
the exine. The orbicules are seen attached to the coni of the sexine. Furthermore, both sexine and nexine

characteristics are discussed in this paper.
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