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Abstract

Article Info

Evolution of the land plants was the very significant step in the development of the life.
Early plants were aquatic in the nature, they were adapted to the only aquatic habitats.
It was the very long evolutionary step for the development of the life on the earth:
migration of the aquatic life on the land. For this development a number of the organs
appears and disappears in the course of evolution (progressive and the retrogressive
evolution). For the adaptation towards the land habitat a number of the modifications
occur in the structures of the organism. In this series development of the vascular
system was the very important aspects in the evolution of the life on the planet. Stele
development was the very first step in the evolution of the vascular system. From algae
to the higher spermatophytes one can see the whole development of the vascular
system. Due to the vascular system and its complexity plants are able to adjust in the
harsh conditions.
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typically land adapted. Bryophytes have typically three
classes, one of them is the Hepaticopsida,
anthocerotopsida and another one is the bryopsida. In
liver worts one can see the development of the early
elaters, which shows the first steps towards some
modification for the vascular system. Since for the first
time in the evolution we can observe the modification of
the tissue for the division of the labour (Harris, 1960).
However there very significant role cannot be observe in
whole group. Further modification of the tissue for the
purpose of the development of the vascular bundles also
can be observed in other groups. In anthocerotopsida first
time we can observe the formation of the tissue group,
which have some modification for the elaters and some
other works (Arnold, 1930). However the Anthoceros
like organism are typically having bryophytes natures,
but some adaptations towards the early land life can be
seen in these organisms (Step for the evolution of life on
the earth and land habitat).

Introduction
Evolution of the land plants towards the land habitat was
the very significant and important step in the evolution of
the plants on the diverse kind of the terrestrial habitat.
Early plant life was typically aquatic .They were mostly
unicellular and some filamentous in appearances. These
range of the structures can be seen typically in the green
algae, a number of the modifications can be observe,
however some efforts for the evolution of the Plants life
on the lands starts in the late Precambrian era. A series of
the fossils plants can be seen and they demonstrate the
evolutionary history with significant examples. Although
some members of the xanthophyceae are the typical
examples of the some modification towards the aquatic
life, they are some ambiguous in nature (Eames, 1928).
However first time steps towards the land life can be
seen clearly in the case of the bryophyte. They are the
amphibious in nature in the plant world, since algae are
typically aquatic as well as the further groups are
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The clear examples of the development of the vascular
bundles can be seen in the pteridophytes. They are the
first land plants (Stewenson, 1930). For the adaptation of
the life on the land, development of the vascular tissue
was the first and the significant features of the land

habitat. Since in the land habitat the conditions were very
harsh and tough, water availability was the another
significant feature which plant has to adjust in the lines
of the evolutions.

Stele was the term which was used for the pioneering
step in the evolution of the vascular bundles in the higher
plants. Stele can be defined as the combinations of the
tissues, which covers the certain area of the plants for the
function of the transport of the water and the other
minerals. Similarly for the transport of the food towards
the different parts was another significant step in the
development of the vascular bundles with the great
complexity.

pith. The name protostele is proposed by the Jeffery
(1897). Protostele is supposed to be the fundamental kind
of the stele from which another kind of the stele has
evolved with the differ lines of the divergence (Fig. 2).
Protostele has been classified in to the two categories.
A) Haplostele B) Actinostele
Haplostele

For this concept stellar theory was proposed this great
theory for the development of the tissue was proposed by
the Van Tieghem and Douliot (1886). According to that
concepts the stele is the primary and the fundamental
steps in the development of the vascular tissue, they have
been considered as the central tissues for the support and
the transport of the food and the mina eras as well as the
water in the whole part (Fig. 1). Esau and Smith (1955)
have classified the stele in two categories. One of them is
the protostele and another one is the siphonostele.

This is very primitive kind of the stele system, in which
the core xylem is surrounded b y the uniform layer of the
phloem. The organization of the xylem was of very
primitives having no differentiation in to the fundamental
tissue systems. Haplostele was the evolutionary first stele
in the evolution f the plants. It has been reported in the
case of the fossil plant grope of the Rhynia and the
Horniophyton. In the living genera’s of the Pteridophytes
it has been reported in the case of the some species of the
Selaginella.
These
species
are
the
S. crysocaulous, S. kraussiana. In the Actinostele system
the xylem is in the form of the star shaped. This
condition can be better seen in the case of the
Lycopodium serratum. Actinostele kind of the stelar
system can be seen in the some fossils Pteridophytes. It
has been reported in the case of the Asteroxylon.

Protostele
Protstele is the primitive types of the stele. In this case
the core of the stele is consists of the central xylem
which is surrounded by the phloem and the outer
periphery s the pericylces and endodermis. There is no
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Fig.1

Fig.2 Protostele

Fig.3
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The siphonostele is another significant step in the
evolution stele. It was the medullated stele. It is the
characteristics feature of the Filicophyta. In that stele the
development of the medulla is by the formation of the
some tissue in the central of the pith. In Aneimia,
Phyllitidis, we can see the gradual development of the
stele from lower base to the higher part of the plant
group (Jeffery, 1897).

research work done by the Jeffery (1898) shows that
evolution of the stele started form the protostele. It is
supposed to be the first liens of the evolution of the stele
form the other ones. Modifications of the protostele lead
to the development of the many other kinds of the stele.
In that case modification of the stele leads to the
development of the solenostele and the other kinds of the
siphonostele. Dictyostele is the utmost modification of
the stele system. It is found in the upper higher kinds of
the ferns specially the higher ferns (Fig. 4).

Jeffery has proposed a number of the theory for the
development of the pith in the central of the xylem and
the phloem.

There are many divergence lines of the evolutions in the
development of the stele some of lines of the divergence
are extinct in the lines of the evolutions, however
LYCOPSID lines of the evolution is the prominent
diversion of the genera ‘s from the lower stele to the
higher stele. Fossils evidences clearly shows that new
lines of the adaptation of land life.

Siphonostele has been classified in to the two categories.
1) Ectopholeic siphonostele
2) Amphipholeic siphonostele.
In the Ectopholies siphonostele the pith is surrounded by
the xylem, than outer layer of the ring of the phloem,
after that a layer of the pericycles and further the ring of
the endodermis (Fig. 3).

Development of the vascular system was the very crucial
step in the adaptation of the plants of the land (Easu,
1954). Complex tissue development of the xylem and the
phloem with their different kind of the pattern, adapts
plants in extreme and variables kinds of the land
environment.

Amphiphoeic endodermis is slightly complex. It is
surrounded by the inner layer of the endodermis, inner
layer of the pericycles and the inner layer of the phloem
than xylem, after that outer layer of the phloem, outer
layer the endodermis and outer layer of the pericylces.
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