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ABSTRACT

The oceurrence and distribution of selercids in the leaves and petals of Codivern variegatrim
var. molluccanun, horticulturally known as var. neo-guinense was studied.

The petals have sclereids in the form of thick walled bairs which are transfoimed epider-
mal eells. The leaves and prophylls have a network of very long and branched sclereids with
thick lamellated walls. An ontogenetic study shows that these are transformed laticiferous
vessels. Such sclereids are also present in the petals but their walls are not so much thickened.
These branched selereids could, on the basis of their shape. be placed under the type *-astro-
sclereids’ or “polvmorphic sclereids” of various authors.

So far as the authors are aware thisis the first report of the occurrence of sclereids-in
Codigewm variegatum var. moluccanum and also ef the conversion of laticiferous vessels into
selereids in this genus.

INTRODUCTION

The study of foliar sclereids in Indian angiosperms has not only been a recent
aspect of botanical study but is also confined mostly to the work of Rao (1951, 1958),
Subramanyan and Rao (1949), Krishnaswamy (1942). Rao and Kulkarni (1952)
and Rao and Kelkar (1951). The subject however is interesting not only from the
histological and anatomical point of view but is also of taxonomic importance,
particularly in the study of sterile material of spermatophytes. This study is also
likely to be of very great value to the palacobotanist who has to deal with fragments
of plant material. In view of the importance of this subject a series of investiga-
tions on the sclereids of some select Indian types have been undertaken. And the
present paper is the first of the series and embodies our observations on Codigeum
variegatum Blume var. molluccanum Muell. a member of the Euphorbiaceae and
horticulturally known as a variety neo-guineense. )

MATERIALS AND METHODS

Leaves and petals were studied and collected from the plants growing in the
departmental garden.

Hand sections as well as microtome preparations, macerations and cleared
whole mounts of leaves of different ages were examined.

Leaves were macerated by keeping them in concentrated nitric acid for 3 or
4 days and then were teased out.

For making cleared whole mounts leaves of various ages were dehydrated in
normal series of alcohol, cleared in xylol and mounted in Canada balsam. However
excellent clearing of the leaves was obtained when they were kept for some time
in concentrated nitric acid prior to dehydration. The cleared whole mounts were
studied unstained.

The plant under investigation has numerous laticiferous vessels, This was
confirmed by staining the sections in dilute aqueous iodine solution followed by
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aqueous eosine or erythrosin. Then, the latex tubes stain rose-pink and the starch
grains purple. This is a method recommended by Gatenby and Painter (1937,
p. 647). The sections were directly mounted in 2 per cent aqueous acetic acid
or dehydrated, cleared and mounted in Canada halsam.

Safranin, Gentian Violet and Haematoxylin were the stains used. A clove-oil
stain was also used often for counterstaining. Temporary mounts were stained
with Cotton Blue.

MORPHOLOGY AND DISTRIBUTION OF THE SCLEREIDS

Sclereids in petals : These may occur in the form of unbranched, thickwalled
irregularly arranged hairs distributed on the inner surface of petals. Kach such
sclereid (Fig. 1) consists of two portions—a rounded basc embedded in the petal
tissue and a cylindrical body straight or variously curved and tapering to a point.
The lumen compared to the size of these sclereids is small. The thick wall of the
sclereid is homogenous, and unlamellated.

Some long and branched sclereids were also found in, the petals. These, like
the ones in the leaves (discussed below), are latex carriers at first but later the
contents gradually disappear and they become slightly thick walled.

Sclereids in leaves and prophylls : These are numerous and branched in the
leaves and prophylls as well. Fig. 2 shows a diagrammatic representation of the
distribution of sciereids in a leaf as seen in a cleared leaf mount. The sclereids form
a continuous submarginal series as seen in Fig. 2 and Fig. 1, Plate I. Further, they
are distributed in a direction at right angles to the midrib. A few of these are also
irregularly oriented. Fig. 3 is an enlarged sketch of a part of the lamina showing a
bifurcating vein accompanied by mostly parallel but also irregularly oriented sclereids
disposed either solitarily or in bundles. The sclereids can be seen to be very long
sinuous often completely bent and the walls are heavily lamellated. These
lamellations numbering three to four, often more, are seen clearly in transverse
sections of the marginal sclereids seen in a cross-section of a leaf (Fig. 4). The
sclereids as seen in surface studies are very long—nearly one sixth of the entire
length of a lamina. Sclereids in older leaves often show small protuberances to
various extent looking almost like spines (Fig. 5), or stunted branches (Fig. 6, 7,
and 8). Such branched sclereids are found in the spongy mesophyll of the leaf
(Fig. 9 and Fig. 2, Plate I), their branches often running into the palisade tissue.

Sclereids in petioles and in the midrib are often shorter in length, unbranched
and are mostly distributed in the cortex (Fig. 10). Even here they may be solitary
or in bundles. They are however shorter than those in the leaves (Fig. 11).

ONTOGENY OF THE SCLEREIDS

So far as observed, the sclereids, discussed above, leaving aside the epidermal
hairs, are not cut off from any procambial strand, but are converted laticiferous

EXPLANATION OF TEXT-F1G. 1

1. Sclereids on petals, b-bulbous base, I-lumen, w-thick wall.

2. Distribution of sclereids as seen in a cleared leaf mount.

3. A part of the above drawn on a large scale to show the branched vein-v and sclereids-
gel., some running with the vein and others irregularly disposed.

4. Transverse seotion of leaf showing sclereids with lamellated walls e-upper epidermis,
é-lower epidermis, l.t..laticiferous tube, p-palisade, scl-sclereids, sp-spongy parenchyma, vb-
vascular bundle, xy-xylem,.

5. Part of an old sclereid showing spine-like out growths. sp-spine.

6. Parts of old sclereids showing stunted irregular branches.

7. Another old and very long branched sclereid.
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vessels. In very young stages these sclereids are thin walled, large lumened and
have inclusions which answer to the latex test as stated above. Some of the branched
laticiferous vessels in their earlier stages (Figs. 12 and 13) have inclusions, are slightly
brittle and even break apart into pieces. Later, the latex is absorbed and the walls
become stratified (Fig. 14) by a deposition of several lamellae of a substance whose
nature could not be satisfactorily ascertained. Several such imperfect sclereids,
parts of which are thin-walled and laticiferous and parts of which are devoid of
latex prior to sclerization, were observed generally in the spongy mesophyll of the
leaves. But the laticiferous vessels that are generally distributed in the palisade
remain laticiferous except very rarely when they too are converted into sclereids
{See Fig. 9). 1t thus appears from ontogenetic studies that the sclereids are
essentially converted laticiferous vessels. Similar phenomenon has been observed
by Rao (1951) in Hoya pauciflora, a member of the Asclepiadaceae. But so far as we
are aware this has not been reported in the Euphorbiaceae.

These branched sclereids could be placed under Astero sclereids (Tschirch, 1885
p. 301-2; Foster, 1942, p. 68; Eames & MacDaniels. 1947, p. 89; and Esau, 1953,
p- 213). They alsc agree in general form with the polymorphic type of sclereids,
regarded as modified spongy cells and placed by Rao (1951, page 32) under
Group 1IT (Type IV).

The sclereised epidermal hairs on the other hand arise as small papillae and
continue to grow as short thin walled protuberances upto a certain length (Fig. 15).
They continue to grow upto a particular stage (Fig. 16). Rarely a cross-wall may
also appear and the papilla may become a two celled-filament (Fig. 17). At this
stage the cells are densely protoplasmic with wide lumen and thin walls. As soon
as their growth stops the walls become thickened homogeneously although they
do not show ony stratification of the wall layer as in the foliar sclereids.

These transformed epidermal hairs come under Group I of Rao (1951).
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EXPLANATION OF TEXT-FIG. 2

8. An old and very long branched sclereid.

9. Transverse section of leaf showing sclereids and branched laticiferous tubes in the
mesophyll. A small sclereid is seen in the palisade. e-epidermis, é-lower epidermis, p-palisade,
Lt.-latex tube, scl-scleried and v.b.-vascular bundle.

10. Part of a section of petiole showing sclereids in the ground tissue cut transversely.
Note that sclereids occur solitarily or in bundles. e-epidermis, scl-sclereid, ph-phloem,
xy-xylem, p-pith. )

11. Part of a longitudinal section of petiole showing short sclereids.

12. and 13. Branched laticiferous tubes with partly preserved inclusions or laiex shown
black. The laticiferous tube shown in Fig. 13 is breaking up into pieces.

14. Transverse section of leaf showing a sclereid formed from a laticiferous tube. The
latex contents can be seen in the lumen scl-sclereid, latex contents.

15, 16. and 17. Hairs (sclereids) on petals in different stages of development.
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EXPLANAVHON OF PHOTOGRAPHY IN THE PLATE

1. A small partion of a leal elearad to shaw thy disposition of the sclereids.
Note that the selereids vun paralle] £ the midrid and beeome erowded at
the periphery. 135

2. Part of the transverse sestion =cen in fig, 9 photographed 1o show the thick
lamellated walla of a sslereid (s+1) in the spongy mesophyll, A latex tube
(1t} spen in the palisade in fig. ean also be made out in the right side of the
photograph. 0 G40,



