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Anatomy of the stem
A transverse section of the mature stem of Lycopodium clavatum shows the
following structuresThe epidermis is one cell in thickness and has stomata that appear to be
similar in structure to those of the leaf. The outer walls of the epidermal cells are
thick and cutinized.
The cortex is quite broad and it varies greatly in relative thickness from species
to species. In some species its radial thickness is several times that of the stele; in
other species the two are approximately equal. The cortex has three zones. The

peripheral and central zones consist of thickened sclerotic cells while the middle
zone consists of larger and thin-walled cells containing a few chloroplasts.
The single stele occupies about half the area of the section. It consists of a

number of irregularly shaped, parallel strands of xylem alternating with phloem
bands. The xylem consists mainly of scalariform tracheids, with no vessels and

no parenchymatous cells. Each Xylem plate remains surrounded by a single layer

of parenchyma, with bordered pits on the inner walls, which lies between the
xylem and the phloem.
The phloem is composed of sieve tubes and parenchyma only. The
development of both xylem and phloem strands is centripetal, that is, from the
periphery towards the cente. The protoxylem consists of spiral and annular
tracheids. The protoxylem is found to be situated at the outer edges of each
xylem mass, that is to say, in the exarch position.
At the inner face of the cortex there may be an endodermal layer which, at
least in younger portions of the stem has characteristic thickened radial walls.
The endodermis of Lycopodium is thought to be originated from the stele and
not from the cortex. Internal to the endodermis there lies a multilayered
pericycle. The pericycle layer is usually three to six cell in thickness.

There is a great variation of organization of the vascular elements, not only in
different species but even within the same species may vary both from individual
to individual and in different portions of the same individual. In stems the
vascular elements are found to be arranged into an exarch actinostele resembling
to the actinosteles characteristic of roots of vascular plants.
In such steles the phloem lies in the space between the xylem plates. For
example, in L. phlegmaria, the adult stem has the exarch actinostelic organization
with rays of varying number. In L. serratum the xylem rays are expanded outwards
like fan blades in appearance.
According to J.B. Hill (1914), the species with actinostelic type of organization
in the older portions of the stem are thought to be the most primitive of the genus
as far as the vascular organization is concerned. Other species may have
plectostelic organization of the vascular elements. In such stems the xylem core is
found in the form of plate like lobes.

Here the xylem and phloem bands are found to be arranged symmetrically in
alternating transverse bands across the stele (e.g., in L. volubile and L.
wightianum). In still other species the stelic organization may have masses of
xylem and phloem indiscriminately mixed with one another, e.g., in L. cernuum.
Holloway (1910), Jones (1905) hold the view that the plectostelic
organization is found chiefly in horizontal portions of the plant and the
actinostelic in erect portions. The stele lacks a cambium in all cases and hence
there is no secondary growth.
Anatomy of leaf

The transverse section of leaf shows following parts.
The leaf has a mid-rib which consists of a single concentric amphicribral bundle.
The central xylem core is quite small. It is not always differentiated into Meta-and

protoxylem. The xylem is composed of thick walled annular and spiral tracheids.

The phloem is composed of phloem parenchyma and narrow sieve-tubes. The
endodermis is inconspicuous and may hardly be recognized. The vascular bundle

remains surrounded by sclerenchymatous pericycle.
The mesophyll tissue lies between the vascular bundle and the epidermis. The
epidermis of most species has stomata on both faces of a leaf (e.g., in L. clavatum, L.
selago and others). However, in species with dimorphic leaves the stomata are
frequently found on one face of the leaf (e.g., in L. complanatum and L. volubile).

Anatomy of root

The transverse section of the root shows the following parts:
The root is differentiated into epidermis, cortex and stele like other vascular
plants. The single layered epidermis gives rise to numerous root hairs. The root
hairs are formed to be arranged in pairs. According to Stokey (1907), the
occurrence of root hairs in pairs results from the fact that the hair initials are
found in twos by the oblique or anticlinal division of a young epidermal cell.
Just beneath the epidermis there lies the broad cortex. The cortex is several
cells in thickness and often becomes greatly sclerified in the outer half as the root
becomes older.
In some cases the stele is monarch with the protoxylem in one mass, e.g., in L.
clavatum. In other cases the stele is diarch with two protoxylem masses, e.g., in L.
selago, L. reflexum and other species. Here the two xylem masses are united into
one continuous xylem group which is C-shaped or horseshoe shaped.

In still other cases the stele is triarch with three groups of protoxylem. According to

Saxelby (1908), sometimes the same root is diarch in one portion and tetrarch in another
(e.g., in L. selago and others). Most roots are diarch. These roots generally have but one
mass of phloem and this lies between the protoxylem points of the C or U shaped xylem.

