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In the family Rubiaceae sclereids occur in Gardensa lucida and Ixora javonica,
1. barbata and I. fulgens, but dre absent in Izora coccinia, Hamelia patens,
Hamiltonia suaveolens, Mitragyna parviflora, Pentas carnea, Paederia foetida,
Catesbaea spinosa and Mussaenda frondosa. However, in these species, either
bast-fibres or sclerized piths are present. There is difference in the distri-
bution of sclereids in Gardenia and Ixzora. The structure of the sclereid also
varies in these two genera. The differences observed are important in
separating the secondary woods of these species.

INTRODUCTION
The occurrence of sclereids as well as bast-fibres in several members of
the Rubiaceae has already been cited by Metcalfe and Chalk (1950). The
present paper records observations on the occurrence or otherwise of sclereids,
their structure and ontogeny when present, in a few species of this family not

previously described.
MATERIALS AND METHODS

Gardenia lucida Roxb., Izora javonica Linn., I. barbata Roxb., I. fulgens
Roxb., I. coccinia Linn., Hamelia patens Jaecq., Hamiltonia suaveolens Roxb.,
Mitragyna parviflora Korth., Pentas carnea Benth., Paederia foetida Linn. and
Mussaenda frondosa Roxb. are the plants which have been studied.

Of these sclereids are present in only Gardenia lucida, Izora javonica,
I. barbata and I. fulgens. In the other species investigated, no sclereids are
found, but they have either bast-fibres or sclerized pith. The features of the
sclereids in different species have been described separately to point out the
significant differences in their structure and distribution pattern (Table I).
The specific names of the plants studied have been verified from Index
Kewensis (Jackson 1946).

The fresh materials of I. barbata and I. fulgens were collected from Sib-
pore Botanic Gardens, Calcutta, and the materials of rest of the species were
obtained from the departmental garden. They were fixed in formalin-acetic-
alcohol. Foster’s techniques (Foster 1946, 1949) were used for clearing and
staining.

* Present address : B-11 Kailash Colony, New Delhi 48,
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OBSERVATIONS

Distribution, structure and onfogeny of sclereids in Gardenia lucida—In
the stem of Gardenia lucida, brachysclereids and a few osteosclereids occur all
round the secondary vascular cylinder forming a ring around the secondary
phloem (Figs. 1, 2). In the leaf, there are no sclereids, but a regular ring of
bast-fibres is present around the vascular tissues in the midrib region.

Most of the sclereids are of the brachysclereid (Tschirch 1889; Foster
1949) type, which may be rounded, rectangular, squarish, triangular, oval or
lobed (Figs. 3-8). Very few osteosclereids are found which are elongated and
rod-shaped (Figs. 9, 10). The piths are simple with small, oval or rounded
apertures (Fig. 11). The secondary wall of these sclereids is lamellated,
lignified and traversed by numerous pit-canals (Fig. 12) at maturity. The
pit-canals run very deep throughout the thickness of the secondary wall and
in sections, the wall substance appears to be cut up into blocks (Figs. 4, 5,
7, 8, 11, 12).

The sclereids in the stem appear very late, more or less after the secondary
growth starts. They are produced in the region of the cortex outside the
secondary phloem. The parenchymatous sclereid initials have very dense,
granular protoplasmic contents with a very prominent centrally placed nucleus
and a distinct nucleolus (Fig. 13). A few initials occasionally are seen in the
region of the phloem itself (Fig. 14). These initials are the intervening phloem
parenchyma cells found in between the phloem tissue, which are later on
converted into sclereids.

The first visible change in the initial is the accumulation of the proto-
plasmic contents in the centre. Simultaneously the protoplast starts the
deposition of lignin on the primary wall (Fig. 15). This is accompanied by an
increase in the size of the initial cells. Soon the nucleus is displaced from
the central position towards the periphery (Fig. 16) and a thin secondary wall
becomes apparent. This wall very soon increases in thickness, resulting in
thick-walled brachysclereids (Fig. 17). Piths appear by now (Fig. 18). The
nuclei persist till maturity of the sclereid and are invariably seen at all the
stages of sclereid development. When some of the sclereids are reaching
maturity, other initials may begin to differentiate in the same region (Figs.
19, 20).

Although sclereids do not occur generally in the pith of the stem yet
occasionally a group of thick-walled cells may be seen there. These are more
or less polygonal in outline with lignified walls. They cannot be classed as
sclereids since they are cut off from the cambium unlike the other sclereids.
The ontogenetic development of the few osteosclereids is similar to that of the
brachysclereids, except for a slight elongation of the initial before the
secondary wall formation.
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Distribution, structure and ontogeny of sclereids in Ixora species—Of the
four species of Izora examined, I. coccinia has no sclereids at all, whereas in
1. javonica, I. barbata and I. fulgens groups of sclereids occur in the pith,
cortex and bark of mature stems (Figs. 21, 22). In I. javonica sclereids are
present only in the pith region, in 1. fulgens also they occur in the pith but in
the nodal parts groups of sclereids are also found in the cortex. In I. barbata
sclereids are present in pith, cortex and bark in a diffuse manner.

The sclereids may be spherical, or roughly squarish or slightly elongated,
oval or occasionally polygonal in shape (Figs. 23-29) and on their form they
can be classified as brachysclereids (Tschirch 1889; Foster 1949).

The wall of the adult sclereid is very thick, lignified, lamellated and
traversed by numerous pit-canals. Sometimes the canals may run very deep
in the wall giving the entire secondary wall a segmented appearance (Figs.
23-29). The lumen which varies in shape according to the form of the sclereid
generally does not contain any protoplasm at maturity. In rare instances,
however, it may contain remains of the original cell protoplast. The sclereids
of I. fulgens generally have dark staining wall substance in the lumen.

The sclereid initials generally occur in the pith region in groups of two
or more cells with their granular protoplast aggregated in the centre and a
distinet nucleus with a nucleolus (Fig. 30). This is followed by lignin
deposition (Fig. 31). The secondary wall becomes more prominent as the
lignin deposition increases (Figs. 32, 33). In some cases the initials lose their
cell contents immediately after the increase in their size (Fig. 34) and later
there is the deposition of a secondary wall (Fig. 35). It is, however, noticed
that the thickness of the wall continues to increase gradually (Fig. 36) as
long as the nucleus persists, but the lignification usually stops as soon as the
nucleus degenerates. The pit-canals appear in the wall giving it a segmented
appearance. The ontogeny of the sclereids is similar in all the species studied
here, in whatever part they may be present.

Discussion

The observations on the distribution, structure and ontogeny of sclereids
in some members of the Rubiaceae are incorporated in Table I. It will be
seen that there are no sclereids in Ixora coccinia, Hamelia patens, Hamiltonia
suaveolens, Mitragyna parviflora, Pentas carnea, Paederia foelida, Catesbaea
spinosa and Mussaenda frondosa. But they all possess either a sclerized pith or

Fias. 1-20. (c, cortex; gt, ground tissue; ¢, initial; I, lumen; n, nuecleus; p, piths; pc, pit-
canals; pt, protoplast; scl, sclereid; sph, secondary phloem; sw, secondary wall; sz, secondary
xylem). 1, diagrammatic representation of a transverse section of the stem showing the ring of
sclereids. x 35. 2, magnified view of a part of transection of stem. x 170. 3-8, brachysclereids
with varying shapes. X 250. 9-10, osteosclereids. x 250. 11, a sclereid showing piths. X 250.
12, a mature sclereid. 13-20, stages in the ontogeny of the sclereids. x 280.
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Fies. 21-36. (c, cortex; gf, ground tissue; ¢, initial; I, lumen; n, nucleus; pc, pit-canals;
pt, protoplast; scl, sclereid; sph, secondary phloem; sw, secondary wall; sz, secondary xylem).
21, diagrammatic representation of transection of stem of Izora javonica showing the distribution
of sclereids. x 30. 22, magnified view of the sclereids in pith. x 180. 23-29, various forms of
brachysclereids, x 245. 30-36, stages in the ontogeny of sclereids in the stem. X 245.
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thick-walled bast-fibres in the cortical region outside the secondary phloem.
In Gardenia lucida, Izora javonica, I. barbate and I. fulgens the sclereids are
present either in the cortex or in the pith region of the stems. These facts
help to some extent in differentiating the older twigs of these species.

Similarly, the structure of the sclereids and their distribution pattern
constitute features of distinction. In the stem of Gardenia lucida both brachy-
and a few osteosclereids are present around the vascular cylinder, forming a
more or less continuous ring. In almost all the cases the nucleus is persistent
in adult sclereids, but not so in the sclereids of Ixora. In Ixora on the other
hand, only brachysclereids are present in the pith region in groups of two or
more, without showing much variation in their form. In 7. barbata they
occur in the cortex also, but in a diffuse manner, without forming a ring. This
distinguishes I. barbata from other species. In I. fulgens the adult sclereids
contain some type of stainable wall substance in the lumen. The above
noted pronounced differences in the distribution and form of the adult sclereids,
as noticed in the above types (Table I), help not only in distinguishing them
anatomically but also emphasize their diagnostic importance.

It may be pointed out in this connection that the sclereids look very
much like the bast-fibres and can be mistaken for them in transverse sections
of the stem. Longitudinal sections, however, show that the bast-fibres are
highly elongated cells with pointed ends and very few piths on their walls,
which are not very thick. On the other hand, sclereids are spherical, oval or
slightly elongated, with exceedingly thick, lamellated walls and numerous
pit-canals.

Another interesting point noted in the above study is that, in those species
where the sclereids are absent, bast-fibres occur or the pith is sclerized (Table
I), and in those species where sclereids are present no bast-fibres or sclerized
pith occur. The same features were observed in some species of Clerodendron
{Malaviya 1963). This suggests that the sclereids and bast-fibres have
probably a common function, i.e. that of imparting mechanical strength and
rigidity to the organs in which they occur.
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