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9a.0 HABITAT :

Psilotales

Orders is classified in two families:-

Psilotaceae - Psilotum

Tmesipteridaceae - Tmesipteris

Psilotum occurs in tropical and subtropical regions in both the eastern and
western hemisphere. Psilotum is wide spread in distribution and Tmesipteris
with 10 species, is confined to Australia, Newzealand, Tasmania and Polynesia
islands. T. tanneusis, T. lanceolata and T. forsteris are epiphytic species, rooted

on tree ferns and palms, but often they occur on the mounds of humus on soil.
T. viellardi is an erect terrestrial species confined to New Caledonia (Sahni,
1925)

Psilotum nudum is a terrestrial species grows in humus at the base of
trees or in humus rich crevices of rocks and it may grow as epiphytes. P.
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complanatum is a epiphytic species. P. flaccidum is long pendulous epiphytic
species growing upto 90 cm.

9a.1INTRODUCTION :

THE SPOROPHYTE EXTERNAL FEATURES

The sporphyte plant body has substerranean rhizome and aerial shoot.

The subterranean rhizome is similar in both the genera. The axis is extensively
branched, brown bearing no roots or leaves but its surface is uniformly covered
with long brown rhizoids. The subterranean system of P. nudum is highly
irregular system of branched axes.

The aerial shoot are quite different in two genera. It may be erect e.g.
P. nudum, Tmesipteris viellardi a lax and Pendulous e.g. Psilotum flacidum,
T. taneusis and T. lanceolata and T. forsteri are epiphyte. The subterranean

system of P. nudum is highly irregular system. There are apparent equal and
unequal dichotomies, trihotomies and apparent lateral buds are found. The aerial
shoot are quite different in the two genera, that is it varies in length in different
species, being 15 to 20 cm. long in P. nudum, P. complanatum, 90 cm long in

P. flaccidum and 5 to 25 cm long in Tmesepteris.

In Psilotum nudum the aerial shoot are regularly dichoformously-
branched. Prantl (1876) states that the branching in P. nudum can not be

regarded as dichotomous. Roth (1963) described branching in the aerial axes of
P. nudum is fundamentally lateral. The branching in P. flaccidum and P.
complanaum is mostly within a single plane. In Tmesipteris the aerial shoot
seldom branch or rarely exhibit single dichotomy. T. forsteri is highly-branched.

In P. nudum, the aerial shoot bear minute scale-like lateral appendages
without definite arrangement. In Tmesipteris the foliar appendages near the
base of aerial axes are scale like and a vascular (Psilotoid type). In P. Flaccidulum
and P. Complanatum, the appendages are inserted along the edges of flattened
branches in sub-opposite pairs and in two distinct orthostichies. The Internal
structure of sporophyte plant body in Psilotaceae is relatively simple in accordance
with its simple external fern.

Aerial Stem: Epidermis well-marked, one cell in thickness and composed of
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elongated cells, with greatly thickened outer tangential cell walls. The epidermis
is covered by a definite cuticle. Stomata are present in large number in the
groove between longitudinal ridges, stomata depressed with dumb-bell-shaped

guard cells and remain sunk below the epidermal cells. The outer walls of guard
cells are also cutinized. Below epidermis the massive cortex is differentiated into
three zones. The outer zones is of two to five cells in breadth and consist of thin-
walled vertically - elongated cell with intercellular spaces and remain-
interconnected with stomata. Each cell contains a nucleus and many chloroplast.
It is the chief photosynthetic tissue. The middle zone is composed of 4 to 5
layers of thick walled fibrous element with pointed ends. This is the main
mechanical tissue of the plant. The inner zone consist of parenchymatous cells.
These cells contain starch. Next to cortex is endodermal layer with casparian
strips on the radial wall. The centre is occupied with sclerotic pith and the xylem
cylinder forms a star shaped mass. The number of rays varies according to size
and region of aerial shoot. The xylem is exarch and few protoxylem elements
situated at the tip of each ray. Metaxylem tracheids develop centripetally and
are composed of sealariform or pitted elements. The narrow protoxylem is
composed of annular helical elements. Between the xylem and the endodermis
there is a mass of thin walled cells which are vertically elongated and tubular.
These cell probably function like phloem.

According to Want (1963) definite sieves areas are found in sieve cells on
their terminal wall.

The sieve  of Psilotum have sieve area pores filled with tubular elements of
endoplasmic reticulum. In this character they resemble the sieve elements of
gymnosperm. The sieve elements are unique among vascular plants in the absence
of callose. There is no well-defined pericycle. In the upper portion of the aerial
shoot the sclerenchymatous pith is absent and the cortex uniformly
chlorenchymatous. In the stele, there is no xylem rays and the structure becomes
protostelic (Haplostele). Region below the extreme base of aerial system of
Psilotum nudum is anatomically similar to larger rhizomes of the subterranean
system. The cortex is mycorrhizal and is composed of parenchyma cells. Pith ill-
defined and the stele is triarch and the xylem is mesarch. The basal portion of
the leafy shoot of flattened  species P. flaccidum and P. complanatum are
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apatomically similar to P. nudum. The stele of Tmesipteris in rhizome is
ectopholoic siphonostele sensu stricto or occasionally-perforated ectophloic
siphonostele without leaf gap. In the aerial stem “perforated solenostele with

leaf gaps. Small rhizome appears to haplostelic (Schmid 1982).

The internal anatomy of rhizome in Psilotum and Tmeripteris are essentially
similar and varies considerable with diameter. The outer cortex consist of thin-
walled cells and remains crowded with surface of endophytic mycorrhizal fungus.

The Internal structure of foliar appendages in both Psitotum and
Tmesipteris varies considerably.

The internal structure of scale leaves in Psilotum is very simple. Outermost
layer is epidermis with cuticularized outer wall but stomata is lacking. Within
the epidermis is chlorophyllous Parenchymatous tissue with well-developed
intercellular space e.g. P. nudum or the intercellular space are very little developed
e.g. P. flaccidum (Stiles 1910). Vein is lacking but in P. flaccidum there is a leaf
trace. The scale leaves lacks stomata and vascular supply, hence they can not
manufacture food. In Tmesipteris the appendages near the base of aerial axis
have similar structure with Psilotum. The flattened leaf is covered by a single
layered Epidermis and the surface wall possess alternating in the epidermis of
vascular Plants (Pant and Khare 1971). The guard cells are sunken. Mesophyll
cells are lobed with numerous intercellular spaces. There is a single well-
developed vascular bundle that is continuous with the leaf trace. In the vascular
bundle one or two protoxylem elements which remain surrounded by 4 to 5
scalariform metaxylem trachieds. There is no definite endodermal layer.

The apical growth of both the rhizome and aerial shoot takes place by the
activity of a single, large wedge-shaped apical cell.

Vegetative reproduction takes place by gemmae which are formed on
sporophyte and gametophyte. Besides the gemmae, vegetative buds of different
manner of origin but of similar function to that of gemmae.

9a.2 SPORE PRODUCING ORGAN:

Spore producing organ in Psilotum are borne on the distal parts of aerial
shoot. In Tmesipteris their position varies in different species. They may be
near the base of aerial shoot e.g. T. lanceolata or terminal on the shoot forming
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a stropiloid cluster e.g. T. viellardi. In t. tannensis and T. forsteri, they are in
one or more zones along the length of the aerial shoot. The vascular supply in
Psilotum is single but in Tmesipteris the vascular strand supplying the fertile
appendages-branches into three strands at the leve of sterile shoots.

The development of sporangium is eusporangiate type. The mature
fructification of Pselotum are three-lobed and those of Tmesipteris bilobed. In
Tmesipteris the two lobes are elongated and lie parallel with the axis below. In
Psilotum the synangia are large being 2 to 3 mm in diameter but in Tmerispteris
it is 3 to 4 mm. in diameter.

Marphological nature of sporangium bearing complex.

There are two main views:-

1. It is foliar in nature. (Solens - Lalbach (1884), Velevevsky, Seward (1910),
Bower (1908) and J. C. Schoute (1938). It has been suggested that the
forked leaves are bifid sporophylls, each bearing a trilocular fructification
(a single partititioned sporangium). Sieght (1969, 1973) opined that
fertile appendages are homologous with the sterile appendages and
suggested that fertile appendage as reduced bifid sporophyll bearing
an adaxially inverted synangium. Kaplan (1977) accepts and assumes
that the axis apical meristem produces only lateral organ.

2. It is a short lateral shoot Jwcanyi (1871), Strassburgar (1873) and K.
goebel (1881). According to this view the short fertile branch (axis)
bears two sterile appendages or leaves and terminates in a trilocular
fructification.

Bierhorst (1977) considers the synangium to be basically terminal. Latter a
third view has also been suggested that it is an organ or a group of organs sin
generic.

9a.3 THE GAMETOPHYTE :

The gametophyte of Psilotales are small and subterranean. It was described
by Darnell-Smith (1917), Lawson (1917) and Halloway (1918). The spores are all
of the same size and are of bilateral type but some spore are of tetrahedral type.
The average size of spore is 0.065 x 0.032 mm.
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The dry bilateral spore is curved, bean-shaped body, with narrow ridge joining
the two ends of curves. Along the ridge in the centre, a median slit extends for
about three quarter of its length. The spore of Psilotum germinates usually after
four months of sowing and forms Prothallus. The mature prothallus is more or
less cylindrical, elongated subterranean body which is radially symmetrical and
dichotomously branched. The size ranges from 0.5 to 2 m.. in diameter and from
1 to 18 mm. in length. The colour of the mature prothallus varies from pale-
yellow to dark-brown due to endophytic fungus and partly due to cuticularization
of superficial cell walls. The prothallus branches irregularly and each branch
terminates in meristematic apex. The sex organ the antheridia and archegonia
remain intermixed and scattered over the entire surface of the prothallus. The
gametophytes are monoecious but archegonia is less in number than antheridia.
The mature antheridia is almost spherical in form and projects conspicuously
from the surface of the prothallus (similar to leptosporangiate ferns) but
development resembles with Lycopodium, Equisetum and eusporangiate ferns.
Its single-layered jacket consist of about a dozen cells, one of which is laterally
situated four to five sides of opercular cells, which disintegrates allowing for the
escape of antherozoids. Their number are nearly 250 antherzoids. The
antherozoids are spirally coiled structure bearing numerous cilia.

9a.4 EMBRYOGENY :

Archegonia develops from a single superficial cells and after successive
division form archegonia with its neck elongated and basal portion sunk in the
Prothallus.

After fertilization embryo is formed. The embryogeny of P. nuxum (tetraploid
race) and T. tannensis is known but no difference of generic magnitude are
found. The embryogeny is exoscopic.
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9.a5 SUGGESTED READING

1. The Biology and Morphology of Pteridophytes by N. S. Parihar.

2. Evolution of Land Plants by D. H. Campbell.

3. Marphology of Vascular Plants by A. J. Eames (Lower Group).

4. Morphology of Pteridophyta by K. R. Sporne.

9a.6 QUESTIONS FOR EXERCISE

1. What are the salient features in the life history/life cycle of Psilotum or

Tmesipters.

2. Give an account of Psilotaceae with reference to spore producing organs.

3. Describe the anatomical features of Psiloterm or Tmesipteris.

4. Give an account of embryogeny in Psilotaceae or Psilotum or Tmesipteris.

5. Descrbe Prohathus of Psilotum or Tmesiptons.

6. Give an account of distribution and number of species with their habitat.




