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ABSTRACT

The details of the structure and development of the foliar sclereids of Taxodiumn distichum
Rich. have been described in detail. They have been found to be metamorphosed mesophyll
cells, They conform in general to the fusiform type of Rao (1957).

INTRODUCTION

The stem, leaves and cones of the conifer Taxodium distichum Rich.
(Taxodiaceae) were studied to find out the distribution and ontogeny of the
sclereids in them, since not much has been known about this feature since
Coulter’s (1889) first study of these leaves. The cones, so far as we could
see, did not show any sclereids. In the stem the bast fibres are the only ones
that could be interpreted as sclereids. Since these bast fibres are regarded
by some as not falling strictly within the category of sclereids, no further
study of these was made. It may, however, be pointed out that these bast
fibres occur in two sets. One set of fibres, occurring in groups, is produced
early by the cambium and is pushed off with the periderm. A second set
produced by the later cambial activity persists in the form of scattered thick-
walled fibres in and around the phloem.

Coulter (1889) described in the leaves of T'. distichum some thick-walled
cells which presented the peculiar appearance of ‘fullness’. He called them
‘strengthening cells’. Mahlert (1885), Bertrand (1874), Feustel (1921) and
Cross (1939, 1940) are others who studied the leaf of T. distichum, but they
have not specially commented on these cells. During the course of the present
investigation it was discovered that these ‘strengthening cells’ of Coulter
(1889) could, in the light of our present knowledge, be interpreted as sclereids.
A preliminary report to this effect has already been published (Rao and
Tewari 1960). The present paper deals in detail with the morphology and
ontogeny of these foliar sclereids in 7'. distichum.

MATERIALS AND METHODS

The material for study was collected during the growing seasons of the
years 1958-59 from a 7'. distichum tree growing in the Botany departmental
garden in the University campus.
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ExpraxvaTioNn or TExXT-vig, 1
Figures 1-12

ep—epidermis; !—lumen of the sclereid; m——mesophyll; r.c—resin canal; scl.i—sclereid
initial; scl—sclereid ; v.b—vascular bundle; w—wall of the sclereid.

Fia. 1. Cleared whole mount of the terminal portion of the leaf. X 58.

Fia. 2. Cleared whole mount of the middle portion of the leaf. X 58.

F1a¢. 3. Cleared whole mount of the basal portion of the leaf. X 58.

Fic. 4. Diagrammatic representation of the transverse section of the leaf. X 55 approx.

F1e. 5. Marginal part of the transverse section of the leaf drawn to show the marginal and

intramarginal hypodermal sclereids, the epidermis and mesophyll. X 600.

Fi1a. 6. Part of the longitudinal section of the leaf. X 600.

¥1e. 7. Terminal portion of & sclereid showing the dilated end. X 400.

Fias. 8-11. Parts of the leaf from longitudinal sections showing sclereid initials in various stages
of development. X 600,

F1a. 12. Part of the transverse section of the leaf showing a sclereid initial cut trans-
versely. X 600.
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The material was fixed in formo-acetic alcohol, gradually dehydrated,
cleared in xylol and then embedded in paraffin wax. The microtome slides
were stained with Fe-hematoxylin and Orange-G. Orange-G was found to
stain the sclereids very well.

For clearing the whole mounts the material was kept in conc. HNO; for
a day and then processed in the usual manner.

MoRPHOLOGY AND THE DISTRIBUTION OF SCLEREIDS

A cleared mount of a part of a leaf shows (Plate I and Text-fig. 1, figs. 1,
2, 3) the sclereids occurring along the leaf marging and above dorsal side. of
the vascular bundle, not on the ventral. In both the cases they are in a
hypodermal position. These sclereids, however, do not reach the apex (Text-
fig. 1, fig. 1) either at the margins or above the vascular bundle. The sclereids
occur densely in the middle of the leaf and become reduced in size and number
at the apex and at the base of the leaf (Text-fig. 1, figs. 1, 2, 3).

In transverse sections these sclereids appear in three different places.
In most cases they occur in groups of up to five at the margin of the leaf
(Text-fig. 1, figs. 4, 5). Sometimes they may be absent on one margin of the
leaf. The sclereids might also occur solitarily, away from the margin, but in a
hypodermal and intramarginal position (Text-fig. I, figs. 4, 5) of the leaf. A
third position the sclereids occupy is above the vascular bundle in groups of
up to six, again in a hypodermal position. Coulter (1889) observed and has
also figured this kind of distribution and recorded that the sclereids occur
scattered in the mesophyll of the leaf also.

Longitudinal sections of the leaves also show that the sclereids are hypo-
dermal and run parallel to the epidermis. However, at times they turn in-
wards into the mesophyll also (Text-fig. 1, fig. 6).

The sclereids are unbranched, often with dilated ends (Text-fig. 1, fig. 7),
aseptate and thick-walled. The walls are homogeneous, devoid of any pitting,
and their inner surface is uneven. The mature sclereids have some inclusions
which stain dark with Fe-hematoxylin. These inclusions are sometimes
disposed in such a manner as to give the imnpression of septate sclereids as was
erroneously reported earlier (Rao and Tewari 1960).

These sclereids may be placed under the fusiform type of Rao (1957).
They cannot be accommodated in the classification of sclereids as given by
Esau (1953) and Eames and MacDaniels (1947).

ONTOGENY OF THE SCLEREIDS

A careful developmental study of these has revealed that the sclereids are
metamorphosed mesophyll cells.
The sclereid initial differentiates itself very early from other mesophyll
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Fia, 1. A cleaved whole mount of the middle portion of the leaf showing marginal and dorsal
selereids. X 35,

Fia, 2. Part of the transverse section of the leaf showing two marginal seloreids. X 1,120,
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cells in being elongated, having dense cytoplasmic contents and an elongated
nucleus (Text-fig. 1, figs. 8, 9). These nuclei have been seen in certain
stages of division. A few such binucleate initials have also been seen. As
the development proceeds the nucleus and the cytoplasmic contents become
lighter in colour (Text-fig. 1, fig. 10). If is at this stage that sclerization
starts (Text-fig. 1, figs. 11, 12). The walls gradually become fully thickened
and the nucleus and the cytoplasmic contents are absorbed till the mature
sclereid contains only a few inclusions scattered here and there in the lumen
(Text-fig. 1, figs. 6, 7).

Discussion

A comparison of our observations with those of Coulter (1889) has re-
vealed certain variations in the distribution of sclereids. He records groups
of sclereids arranged in a row, running transversely in the mesophyll from the
margin towards the vascular bundle. We have not observed such transverse-
ly stretched groups of sclereids. Turther, we find that on the whole the
sclereids are not so numerous in any position as he records. He also records
scattered sclereids in the mesophyll. We have not come across such sclereids.
These variations may perhaps be correlated with the change in the ecological
environment of the plant.

It appears from the ontogenetic studies that, as in Scherebera swieten-
noide Roxb. (Rao 1949), Diospyros discolor Willd. (Rao 1951) and many
others too numerous to mention, undivided mesophyll cells become directly
transformed into sclereids. Their marginal position indicates that they
probably serve only to supply mechanical strength to the leaves and do not
function in any other way.
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