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There are estimated to be about 600 genera and between 14,000 and 25,000
species of bryophytes. Taiwan has 359 genera and 1,129 species (Lai and
Wang-Yang, 1976). Only species belonging to the genus Sphagnum are known
to have a good water holding capacity. Various species of Sphagnum have
been found to hold between 16 to 26 times as much water as their dry weight
(Bold, 1973). The scanning electron microscope (SEM) had been used in
botanical studies to examine spores {Wilce, 1972; Liew and Wang, 1976), wood
anatomy, seed surfaces (Liu and Pomeranz, 1975), leaf surfaces (Ledbetter
and Krikorian, 1975), stems of Equisetum (Page, 1974; Kaufman ef al., 1971),
and many other examples could be cited. Detailed studies have been made
on plants ranging from the algae (Steaehelin and Pickett-Heaps, 1975) to the
angiosperms (Pan and Chen, 1976), but by comparision little use has been
made of the SEM on bryophytes. This study was undertaken to investigate
the comparative nature of the leaf surfaces of the three subclasses of the
mosses. Plagiomnium acutum was selected to represent the Bryidae, Andreaea
rupestris to represent the Andreaidae and two species of Sphagnum: S. palustre
and S. cuspidatum to represent the Sphagnidae. .

Leaves were fixed in aqueous FPA (302 formalin: propionic acid: 502
ethanol = 5:5:90, v/v/v) (Pan and Chen, 1976) then dehydrated through a
graded ethanol series to absolute ethanol, finally the absolute ethanol was
substituted with dry isoamyl acetate. The specimens were then critical-point
dried and coated with a few hundred angstrons of gold-carbon. A JEOL
JSM-15 scanning electoron microscope operating at 15 KV was for observation
and photography. )

Plagiomnium acutum is a {rue moss belonging to the family Mniaceae.
Under. the. SEM the upper surface is quite smooth, the cells are clearly
outlined and arranged in fairly regular rows. Each cell is approximately 15 4
wide by 204 long (Fig. 1), there is a groove between each cell, and the
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center portion is bulged. A casual glance at the picture reminds one of a
pan of rolls in a bakery. Very fine striations, which may be microfibrils,
stretch across the depressions between the cells. The bulges on the lower
surface are even more prominent than on the upper side (Fig. 2) and the
surface of each cell is marked by fine striations. Andreaea rupestris belongs
to a small order of mosses known as Andreaeales. The SEM shows the upper
surface of this moss leaf (Fig. 3) to have many deep cups surrounded by
wide lips, the cups appear somewhat compressed and are about 15 ¢ in length,
the lips are covered with linear, wavy or branched narrow ridges. The lower
surface of the leaf (Fig. 4) has row after row of nearly spherical protrusions
each of which is covered with prominent irregular 'ridges. Between the rows
of the spherical protrusion are deep grooves and streaming from each spherical
protrusion are strings of straight or anastomosing ridges.

The Sphagnales are so different from all other mosses that they constitute
a very distinct order. The SEM shows the differences and similarities in the
two species studied.

S. palustre has very few pores on the upper surface of its leaves except
near the margin and these have a diameter of about 12x (Fig. 9). The
. photosynthetic cells from the lower side are smooth and about 5z wide (Fig.
10). The barrel-shaped, colorless, water stroage cells are about 130 z long
and about 35 # wide (Fig. 6), each usually has two rows of large pores which
are from 10-14 ¢ in diameter (Fig. 10). Fig. 5, 7, show that practically the
whole underside of the cell is covered with pores and the edge of each ‘pore
has a conspicuous rim which is somewhat slanting (Fig. 8). ,

S. cuspidatum (Fig. 11, 12) differs in having no pores on the underside of
its leaves. Their photosynthetic cells appear quite smooth except for fine
parallel striations which run at about 90 angle from the margin (Fig. 12).
On the upper side of their leaves (Fig. 11) are a few small scattered pores,
these are 5 u in diameter.

Since the undersurface of S. palustre is practically covered with large
pores (Fig. 8, 10) and its leaves, it is not surprising that it can-absorb water
much more quickly than S. cuspidatum which has no pores on its underside
and only a few scattered pores on its upper side (Pan, 1977, unpublished data).
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Fig. 1. A portion of upper surface of leaf of Plagiomnium acutum. x1000.
Fig. 2. A portion of lower surface of leaf of Plagiomnium acutum. x1000.
Fig. 3. A portion of upper surface of leaf of Andreaea rupestris. x1000.
Fig. 4. A portion of lower surface of leaf of Andreaea rupestris. x1000.
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Fig. 5.-The leaf surfaces of 'S. palustre, showing the upper surface and a potrtion of lower

S surface, x120.

Fig. 6. S. palustre. Leaf cell dimorphism; show large, colorless water storage cells and
interspersed -photosynthetic cells. x125.

Fig. 7. Total lower surface of leaf of S. palustre. x30. ) -

Fig. 8. The enlarged view of pores in the lower surface showing the circular pore with
rim. x 1000.
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Fig. o
Fig. 10.

Fig. 11.
Fig, 12.

The enlarged view of upper leaf surface of S. palustre. x400.

The more flattened leafof S. palustre, showing the annular-spiral marking inside
the cell. x1000.

A portion of upper surface of leaf of S. cuspidatum. x1000.
A portion of lower surface of leaf of S. cuspidatum. x1000.
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