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Pteridophytes are cryptogams with well-developed vascular system. Pteridophytes 
include most primitive vascular plants. They show wider distribution and variation in 
habitat and habit. The sporophyte is the real independent plant body with true root, stem 
and leaves. The fern microsporium is the sporophyte which produces spore after meiosis. 
The group of sporangia is called ‘sorus’. Sori can be arranged in many ways and have 
many different shapes and sizes. Arrangement of the sori is quite varied and is often a 
key character is determining species. In this study, the soral arrangement in certain 
pteridophytes are analysed. Through field visits, surveys, observation and anatomical 
detailing, a brief study on their habit, habitat, morphological characters, and details of 
sori were evaluated. The present study is a comparative assessment of the sori seen in 
certain pteridophytes 

INTRODUCTION 
Plants show a variety of form, structure, habit, duration of life and reproduction. Despite 
such great diversity, plants of all groups show basic characters and could be placed 
unmistakably, in the plant kingdom. The plant kingdom, therefore exhibits ‘unity 
amongst diversity’. Thus, it comprises individuals which are structurally and functionally 
unlike one another. 
Pteridophyta (pteron – feather, phyton – plants) are the most primitive vascular plants. 
They are also known as ‘vascular cryptogams’. They were the first land plants on the 
earth. Pteridophytes reproduce by spores which are produced in sporangia. The sporangia 
develop either on the ventral surface of the leaves (as in ferns) or in the axil of the stem 
and leaves (e.g. Lycopodium, Selginella).Sporangia bearing leaves are called sporophylls. 
On the sporophylls, the sporangia are borne either singly or in groups called sori. 
A sorus may have from two to many sporangia. The sorus may be protected by a revolute 
margin or by a special outgrowth called the indusium or it may be unprotected and naked. 
Besides the sporangia, the sorus also includes the receptacle or the placenta on which the 
sporangia arise. The indusium protects the sporangial cluster from exposure, drying and 
other hazards such as by the formation of the sori in grooves or pockets or by the 
production of various forms of covers. One is the so-called false indusium, a rolled-over 
leaf margin under which sporangia form and mature. The true indusium is a separate and 
unique formation that constitutes   a more or less papery covering over the sorus.  
Sorus are the product of sexual reproduction. The sporangia within the clusters each 
house several haploid spores. After release from the sporangium,the spores will generate 
and grow into the gametophytic generation under proper conditions. Sori can be arranged 
in many ways and have many different shapes and sizes. Arrangement of the sori is quite 
varied and is often key character in determining species. Many are located on the outer 
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side of leaves often in neat rows or clustered toward the edges and end of leaves. Some 
fern produces a special fertile frond that produce only sori. These fronds are not 
photosynthetic and therefore appear much different than the sterile fronds. 
Between one half and two thirds of species of ferns have one or another of the following 
six soral arrangements; 1) A linear arrangement of sporangia along veins, avoiding the 
leaf area between the veins e.g. Pityrogramma. 2) A line of sporangia along the leaf edge 
protected usually by a rolled –over and modified laminar margin, e.g. Pteris. 3) Round 
and naked sori (without indusium) e.g. Polypodium.4) An arrangement of large sori that 
usually expand over the entire undersurface of the blade or pinna e.g. Acrostichum. Such 
as sori probable across by the fusion of smaller cluster of sori of the many arrangements 
of indusiate sori (i.e. sori that are protected by indusial, or special scale like structures, 5) 
A linear or oblong sorus along a vein covered from one side by a narrow indusium, e.g. 
Asplenium and ,6) A sorus that is round but covered with a kidney shaped or shield like 
indusium, e.g. Dryopteris. 

The present study is a comparative assessment of the sori seen in certain 
pteridophytes.  
Objectives 
The main objectives of the study are: 

1) To compare the soral arrangement of different species of pteridophytes. 
2) To understand the significance of soral arrangement of pteridophyte belonging to 

different classes. 
3) To predict the sorus specific to a particular class of pteridophyte. 
4) To find whether a soral arrangement is an adaptation to the plant. 

MATERIALS & METHODS 
During the period of study, frequent field visits were conducted to study the habit, 
habitat, nature of sorus and soral arrangement of the selected pteridophytes. Places of 
field visits included Kottayam, Pallickathodu, Kannur, Wayanadu, Ooty Botanical 
Garden etc. The pteridophytes were collected, examined, details were analysed and 
anatomical sections were taken for the study. Photographs of the habit and soral details of 
the pteridophytes were also taken. 
DISCUSSION  
1. Dryopteris marginalis 

Division: Pteridophyta 
Class:  Polypodiopsida/Pteridopsida 
Order:  Polypodiales 
Family: Dryopteridaceae 
Genus:  Dryopteris 
Species: marginalis 

Vernacular name: Marginal shield fern / Marginal wood fern. 
Habitat: Terrestrial pteridophyte. Damp shady places, forests, and rocky slopes.  
Habit: The leaves grow from a rhizome growing at or below the ground. Thick,dark, 
green leathery pinnately compound leaves. Leaflets arranged on either side of the main 
stalk. Their tips generally curved toward the tip of the leaf. Leaf margins serrated. 
Sori: Round sori located on the margins of leaflets at the crevices between the serrations.  
Initially grey in colour and on ripening turn blue – violet colour and finally turning brown 
when they mature. Sori covered in a smooth reniform indusium. Sori is of mixed type. 
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2. Lygodium flexuosum 
Division: Pteridophyta  
Class: Pteridopsida 
Order: Schizaeales 
Family: Schizaeaceae 
Genus: Lygodium 
Species: flexuosum 

Vernacular name:Climbing fern 
Habitat:Open places, climbing on shrubs or trees. 
Habit: Slender evergreen climbing fern with short creeping rhizome. All species of genus 
have an elongated climbing rachis that has capacity for indefinite growth. 
Sori:Sori are located along the margins of the tripinnately compound leaves. Sorus is 
monagial (There is only one sporangium in the sorus). The indusium grows out around 
the sporangium so as to form a pocket open towards the apex on the ventral side. 
3. Adiantum pedatum 

Division: Pteridophyta 
Class: polypodiopsida/ pteridopsida 
Order: Polypodiales 
Family:    Pteridaceae 
Genus: Adiantum 
Species: pedatum 

Genus name comes from the Greek word adiantos meaning unwetted in reference to the 
water repellent foliage. 
Vernacular name:Maiden hair fern/Walking fern 
Habitat:It is found in the moist well drained soil, or on rocks or stone walls. 
Habit:They are attractive in appearance with black stipes and rachises and bright 
fluorescent green leaves which are delicate and soft. 
Sori:The sori are borne submarginally and are coverd by reflexed flaps of leaf tissue 
which resemble indusium.. The sori are concealed in leaf segments or hardened capsule 
like structures derived from a modified leaflet. 
4. Neprolepis exaltata 

Division: Pteridophyta 
Class:  Polypodiopsida/Pteridopsida 
Order:  Polypodiales 
Family: Nephrolepidaceae 
Genus:  Nephrolepis 
Species; exaltata 

Vernacular name:Sword fern 
Habitat:  Forests and swamps. Also seen as a garden pot plant. 
Habitat:A fern with upright or dreeping fronds usually growing about 50cm taller.The 
pinnately compound leaves are with narrow leafletsarranged conspicuously. 
Sori:Each sorus is covered by a reniform  indusium attached to the pinna on its central 
part. Round sori are in two rows near the margins on the underside of the pinnae. 
5. Pteris vittata 

Division: Pteridophyta 
Class:  Pteridopsida 
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Order:  
Family: 
Genus: 
Species: 

Vernacular name:Chinese brake fern
Habitat: Found on side walls and 
Habit:Low growing fern forming clumps. Rachis glabrous and 
compound leaves with longer terminal leaflet.
Sori: Sori entire and continuous
Sori simple 

 
 

 

 

Fig 1(a : Sori on the ventral side of the leaflets of 

Fig 2(a): Lygodium flexuosum

ternational Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-08, July 2018 Special Issue (02)

w w w . o i i r j . o r g                      I S S N  2 2 4 9

Polypodiopsida/Pteridopsida 
Pteridaceae 
Pteris 
vittata 

Chinese brake fern 
side walls and building crevices. 

Low growing fern forming clumps. Rachis glabrous and 
compound leaves with longer terminal leaflet. 

entire and continuous along the margins at the ventral side

Fig 1(a : Sori on the ventral side of the leaflets of Dryopteris marginalis.1(b): section of t

): Lygodium flexuosum showing sori on its margins. 2(b): Section of sori.
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Low growing fern forming clumps. Rachis glabrous and pale brown. Pinnately 

along the margins at the ventral side.Indusium absent. 

1(b): section of the sori. 

margins. 2(b): Section of sori. 
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Fig 3(a): Adiantum pedatum

Fig 4(a): Nephrolepis exaltata
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Adiantum pedatum habit showing sori. 3(b): Section of sori. 

Nephrolepis exaltata habit. 4(b): Section of sori 
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CONCLUSION 
Sorus in pteridophytes can be arranged in many ways and have many different 

shapes and sizes. Arrangement of the sori is quite varied and is often key character in 
determining species. In 
analysed. Through field visits, surveys, observation and anatomical detailing, a brief 
study on their habit, habitat, morphological characters, and details of sori were evaluated.
Linear arrangement of sporangia along veins, a line of sporangia along th
protected by folded margin
indusiate and non indusiate sori etc were the different kinds of sori found in the 
pteridophytes. A genus particularly showed its own soral arrangement but such a kind 
could not be observed at the class level. Arrangement of sori in pteridophytes can be used 
to identify species and hence can 
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Sorus in pteridophytes can be arranged in many ways and have many different 
shapes and sizes. Arrangement of the sori is quite varied and is often key character in 
determining species. In this study, the soral arrangement in certain pteridophytes were 
analysed. Through field visits, surveys, observation and anatomical detailing, a brief 
study on their habit, habitat, morphological characters, and details of sori were evaluated.

gement of sporangia along veins, a line of sporangia along th
margin, round and naked sori, large sori over the ventral side, 

indusiate and non indusiate sori etc were the different kinds of sori found in the 
genus particularly showed its own soral arrangement but such a kind 

could not be observed at the class level. Arrangement of sori in pteridophytes can be used 
identify species and hence can be utilized as a taxonomic identification tool.

ld ML (1997) Natural Hybridization and Evolution. Oxford University Press, 

Blockeel TL (2006) The liverworts, mosses and ferns of Europe. Harley Books, 

Grant V (1981) Plant speciation. Columbia University Press, New York.
Kramer KU, Kato M (1990) Dryopteridaceae subfamily Athyrioideae. In: Kramer 
KU, Green PS (eds.) Pterydophytes and Gymnosperms. Springer
Manton I (1950) Problems of cytology and evolution in the Pteridophyta. 
Cambridge University Press, Cambridge. 

n V (1989) Developmental biology of fern gametophytes. Cambridge 
University Press, Cambridge. 
Tryon AF, Lugardon B (1990) Spores of the Pteridophyta: surface, wall structure, 
and diversity based on electron microscope studies. Springer, New York.

Pteris vittata habit. 5(b): Section of sori 

08, July 2018 Special Issue (02) 

w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 32 

Sorus in pteridophytes can be arranged in many ways and have many different 
shapes and sizes. Arrangement of the sori is quite varied and is often key character in 

this study, the soral arrangement in certain pteridophytes were 
analysed. Through field visits, surveys, observation and anatomical detailing, a brief 
study on their habit, habitat, morphological characters, and details of sori were evaluated. 
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