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Division-Psilophyta 

Class-Psilotopsida 

Order-Psilophytales 

There are about 25 known genera jn this order. All genera are fossil. The fossil record 
inclic~tes that the Psilophyta!es became extinct during the Upper Devonian. They however, lived 
from · the Middle Silurian to the Upper Devonian. The fossil remains of the Psilophytales have 
been found in widely scattered regions, such as Canada. Scotland, France, United States of America, 
Australia etc. 

The characteristic features of the order are as follows: 
The plant body of the sporophyte was rootless, dichotomously branched and was differ

entiated into a prostrate subterranean and an erect aerial portion. The aerial portion was leafless 
or with small simple leaves. 

In majority-of the genera, the sporangia were borne at the tips of the branches. However, 
a few genera . had the sporangia · in clusters, at the tips of their branches. 

l. The stele was· simple and protostelic type. 
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Classification. The order Psilophytales has .been divided into nine families. Some of the 
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Fi&. 2.1. Rhynia major. A, reconstruction of a plant; B, sporangia (a fossil). 
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. . _ h . ortant families are-Rhyniaceae, 
fam1 hes consist of very imperfectly known genera. T e imp t Here the genus 
Psilophytaceae, Pseudoporochnaceae, Zosterophyllaceae, Asteroxylaceae e c . 

Rhynia of Rhyniaceae has been described. 

Genus RHYNIA 

Systematic Position- Pteridophyta 
Di vision-Psilophyta 
Class-Psiloph ytopsida 
Order-Psiloph ytales 
Family-Rhyniaceae 
Genus-Rhynia 

Till now only two species of Rhynia named as Rhynia major and R. gwynne-vaughani 
have been described by Kidston and Lang (1917, 1921) from the Old Red S~dstone Beds of 
Middle Devonian. As the genus has been derived from the place Rhynie situated in Scotland 
and, therefore, it is named after the name of the place of its origin and known as Rhynia. A 
number of specimens of these two species have been found at Rhynie. The specimens are so 
well preserved that they give detailed information about the form and structure of this very 
primitive vasular plant. 

Kidston and Lang (1921) , thought and supported by evidences that in those times the 
SPORANGIA plants grew in swampy marshes near the 
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volcanoes. 
Both the species of Rhynia, i.e ., 

R . major and R. gwynne-vaughani were 
herbaceous plants. Comparatively the 
Rhynia major was larger in size. The 
plant body of both the species consisted 
of dichotomously branched horizontal 
rhizome and the erect, aerial dichoto
mously branched stem. The aerial stem 
of R. major were about 50 ems. high 

and 1.5 mm. to 6 mm . in diameter 
whereas, the corresponding structures of 
R. gwynne-vaughani were 20 ems. in 
height and 1 to 3 mm. in diameter. The 
aerial branches were leafless shoots . The 
plants were rootless . Instead of the roots 
th . I ' e umce lular rhizoids were present in 
patches on the underside of the rhizome 
Th ·a1 · e aen branches were naked leaf-
less cyr dri ' ' m cal, dichotomously forked 
and tapering at their apices . 

The ter · 
g. mmal, elongated sporan-

1a were found th 
tali . on e tapering vege-

ve ap1ces. 

The stems of R 
bore Adven•: . . gwynne-vaugham 
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that these branches got detached readily from the parent plant and helped in vegetative 
propagation. 

Anatomy. The internal 
structure of the rhizome and aerial 
stem was quite similar to each 
other. This was differentiated 
into epidermis, cortex and stele. 
The details of the structures were 
as follows: 

1. Epidermis. The epi
dermis was one cell in thickness 
with well-defined thick outer wall 
and conspicuous cuticle on the 
outer side. The cells of the 
epidermis were broadly fusiform 
from the surface view. The aerial 
stem bore the stomata on the 
epidermis here and there with 
pairs of guard cells. However, 
the rhizome did not possess any 
stomata. The rhizome possessed 
unicellular rhizoids on its sur
face. 
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Fig. 2.3. Rhynia gwynne-vaughani. A, reconstruction of plant; B, L.S . of 
sporangium containing spores and spore tetrads; C, a spore tetrad. 

2. Cortex. The cort:ex consists of two zones (a) the outer cortex (hypodermis) and the 
__....,.- STOMA (b) inner cortex. 

0 ~~- UTER CORTEX (a) Outer cortex .or hypodermis. Imme-
cg YPODERMIS) diately beneath the epidermis there was a zone 

PIDERMIS one to four cells in thickness consisted of angular 
CUTICLE parenchymatous cells having no intercellular spaces 

INNER known as hypodennis. This zone was also known 
CORTEX as the outer cortex. 

XYLEM ~b) Inner cortex. Inner to the hypodermis 
there was broad zone of inner cortex. In com-

HLOEM parison of the· central stele the cortex was ten 
fold. The inner cortex consists of rounded cells 

Fig. 2.4. Rhynia gwynne-vaughani. T.S. of an separated from each other by large intercellular 
aerial branch. spaces which communicate to the stomata through 
the gaps in hypodermis. It is also believed that this zone of the inner cortex acted as the chief 
photosynthetic tissue. 

The endodermal and pericyclic layers were altogether absent. 
3. Stele. There was a protostelic type (haplostele) of stele. The central xylem core was 

completely surrounded by phloem layer four or five cells in thickness. The xylem consists of 
tracheids only. In majority of the specimens the xylem had imperfectly preserved. According 
to Kidston and Lang (1917), the tracheids had annular thickenings at their walls. Kidston and 
Lang (1920) have reported that in some of the specimens the tracheids were isodiametric, whereas 
in some other specimens the central tracheids were smaller in diameter and the peripheral ones 
larger in diameter. · 
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The phloem consists of elongated thin walled cells with oblique end walls. 
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Fig. 2.5. Rhynia gwynM-\laughani. A, longit~ ~al.section of sporangium; B, 
L.S.ofsporangiumofHornea(Hortuophyton l,gnuri);C,sporetetradofRhynia; 

The reproductive struc-
tures (the sporangia). The 
elongated or oval sporangia were 
terminally developed at the 
apices of the branches of the 
aerial shoot It is not clear whether 
the sporangia were borne on all 
the apices of the branches or on 
certain branches of the plant. 
Each apex bore a single sporan
gium. 

As regards the shape the 
sporangia were cylindrical and 
they possessed the greater 
diameter than those tips of the 
branches on which they were 
found. The jacket layer of the 
sporangium consists of several 
cells in thickness. The outer
most cells of this layer were 
thick-walled and cutinized at their 
outer face. The middle layer or 
the sporangial wall possessed 
thin walled cells and inner-most 
layer consisted of thin walled 
rounded cells which probably 
act as tapetal layer. The spo-

rangium had no columella with in it. The cavity contained many spores of the same size. The 
sporangia were indehiscent ~ d it is th~ught that the spore were released only on the decay 
and disintegration of the thick sporang1al wall. 

The spores are spherical and cuticultarized. They are found arranged in spore tetrads. 
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