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The term is deriveq £
ondu cﬁng_ggntra.l cylinder of Ste:::lsGreek which means a central pillar. 1t is the
ot e basicaly s "L it The iy i o o
q"'l/c(;r‘;;( by the en d:(;d&_.n‘e stele is the centralpcylindersand i:nse ra\ra\ted from
the‘l By cie is the rmus. The endodermis is the innermost layer}inf the éoﬂex,
and P 2 ed by V Outermost portion of the stele, Basing on this a stelar theory
was PT I; y Zl an Tleg\l@:nd Douliot in 1886. According to this theory, the
sele is the _tundamental unit in the vascular system of D_tgzi_cigp_hxtsi The term

ctele' includes not onl :
(?:i;:eseut). ' Y the Primary vascular tissues but also the pericycle and pith

Stelar theory was widely accepted by many scientists as it was found to be

useful in the comparative anatomical and phvlo- geneti i
Et S L etic studies of the vascular
plantS. phl_—g———‘s —————t 8

152 | TYPES OF STELES FOUND IN PTERIDOPHYTES

Two main types of steles are found in the pteridophytes. These are (i) the
Protostele and (i) the Siphonostele.

. 1. Protostele : The name Protostele was suggested by Jeffrey (1902) and he
regarded it as the most primitive and simplest type of stele. It consists of a
central solid mass of xylem surrounded by phloem. Such a stele occurs in the
adult stems of Lycopodium, Selaginella etc.

Brebner (1902) recognised two types of protosteles.

(a) Hgglgsj:eli : A protostele with central solid and smooth core of xylem
surroundéd by concentric layers of phloem is known as a Haplostele. This type of
protostele has been regarded as the most primitive among all Protosteles. It is of
common occurrence in primitive psilopsidales Tike Rhynia and Horneophyton and
is found in a number of living genera e.g. Lycopommuum and Selaginella
kraussiana. '

b) Actinostele : It consists of xylem in the form of radiating arms (ribs)
and tl(\e)phloem in isolated patches alternating with the Xylem. Such a type of
protostele is termed as actinostele. €. Psilotum and Lycopodium serratum.

Sometimes the actinostele may show variations due to i em
tissue into different forms. Thmme actinostele are :
(i) Plectostele: is type of actinostele, the xylem occurs in the form of

small parm a]temaﬁng_“iiﬂ"f the phloem plates. e.g. Lycopodium volubile
and L. clapafum. -
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Fig. 51 : Stelar Evolution in Pteridophyta
2. Siphonostele : It is a modified form of

Present in the centre of thg_ stele. Thisis alsp termed ag medullated protostele
Here the central pith is surrounded by a cylinder of Xylem and phloem. Such stek
is found in most members of Pteropsida (ferns). -

(a) Origin of Siphonostele : There is a general acceptance that th
siphonostele has evolved from protostele. Two theg

ries have been proposet
accounting the phylogenetic oringLm'gl,

Protostele in which the pith

i) Intra Stelar origin of pith : This theory

Was supported by Gwyn¥
8), Bower (1911), Petry (1914) and Thompson (1920). According
he pith has been developed b metamo hosis of the ,i_ﬂnfﬁ
ts | arenchyma. The presence of tracheids ang parenchym ¥

iostele in plants like Botrychium virginiarmsm. B, luni”

w.
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ho]ds that the pith Origi"atéd 1at .

e stele through | o

evolution.

the pith is extra ; r
pith is gxtrasteler in Origin. The theory

eaf gaps ; result of invasion of the cartical cells into
$ an bhes. '
fzrair‘wcﬁwgi’Ps in course "f‘ﬂhi””%?{'j}!s.,
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with (2) and without leaf-gap (1)

Fig. 52 Ster eodiagram of siphonostele showing leaf-trace

(b) Types of Siphosteles : Depending upon the distribution of phloem and

xylem, the siphonosteles are of three types :
@ Wﬁﬂe : In this type of stele, the centrally located gith is
found in some ferns

' surrounded by the cw of xyw Itis
like Osmunda_and Schizaed.
(i) Amphiphloic siph
both on the inner and ou;side?f
| Adigntum and Marsilea. B
€= (iii) Eustelic 'siiahonos

phleom is present

onostele : In this type of stele, the
le is found in

the xylem cylinder. This type of ste

tele : This type of stele is formed by breaking of the

O ascular cylinder alon with _tP‘ne cent{g!_‘p_ith in to a number_of collateral vascular
i i This stele is also termed as

;ud\ﬁ
. bundles. These pundles are ar ed in a ring.
b 32" . 1d are

i Polyfascicular siphonostele and is found in Equiseium.

1o In lower vascular plants €5 Llc_qggdium and Selaginella, the leaf gaps are
absent. In these plants, the stele shows a continous ring of tissues. A siphonostele

. which has 1‘9.193&5??- }iErmed CW _ In ferns (filicales), large
leaf gaps are found in the SW'. Such a siphonostele is named by Jeffrey as

g

o If Phyllosiphonic siphonostele.

chy” The siphonosteles may assume different forms, depending upon the occurence,
1 These are as follows :

] R
p.* number and distribution of Jeaf gaps- 1T
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(i) Solenosteig :'l.n uimﬁicr siphonosteles of .!ICQEQP:"_@»’!"T"HZ Ln);:l::l)::,d]
leaf gaps are at a distance and they do not_overlap. At lu noc 1&, o ecto};lﬂ“u\
])(\lj(pl‘i\t¢d_ by a single leaf gap only. The solenostele may Oig,
amphiphloic. ' )

(i) Dictyostele: Inmore advanced ferns, the SiPhO’::i“St‘:re’nl"' :;S(;Z{::a&?in
leafgaps, So the stele becomes broken into longitud'mal stra tindsidd mesh.‘ 'Su he
there are numerous meristeles, the stele looks like a C):-otostelic fvninbure ch
siphonostele is known as dictyostele. Each meristele is P '
Jeafgaps are made up of parenchyma. |

e.g., Pteridium , Polypodium and Dryopteris. : -

(iigl) Polycyclic stele : When the meristeles of different si;'zes are distriby,
in two or more concentric rings, the stele is known as polycyclic stele.

In some plants, the outer stele may be a solenos.tele, thﬂ; in.others it i
dictyostele. On the basis of structure, it can be recognised as following types,

oncentic steleg
(i) Polycyclic Solenostele : In thig tyPe,C. st}?ao :; wi(:lr‘aeacsingle . ;1; Sr
present. The outer ring of vascular cylinder is P 2
Pteris Sp. . N .
; (i) Polycyclic dictyostele : In some higher ferr}s, like Pteridium aqualmulm 0
Matonia pectinata there are two or more concentric rings of s'tele. The outer ring i
dictyostele having many meristeles, while the inner ring is siphonostele. In Mafy),
there are  three rings of meristeles. . .
Conclusion : It is difficult to establish phylogenetic relationships b.ased 0
stelar.organisation. In many. species, young portions of stems are protostelic, whj
matute stems* are siphonostelic. This indicates that there is a transition fro
protostele to solenostele in individual species. Within the genus Gleichenia, certy,
species are-protostelic, while others are solenostelic. All these variations confirm
that stelar evolution took place along several indenpedent lines. The flow ch
representing the evolution of stelar system is as follows :

%

art

Haplostele
——
Plectostele
Protostele Actinostele Mixed Protostele

Ectophloic

Amphiphloic:]_) Solenostele
Siphonostele —<

EuStele — Dictyostele — Polycyclic Stele
Questions

cribe the different types of steles in Pteridophytra.
ace out the course of evolution of steles in pteridophyta,
. Describe briefly the various types of steles met with”
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