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Abstract

Pteridophyta (pteron = feather, phyton = plants), General named as ‘vascular cryptogams,’ and

found most primitive vascular angiospermic plants.  Pteridophytes are known the oldest vascular

plant creature on earth and constitute major group of vascular plants. Pteridophytes position

known as intermediate between the lower plants and higher plants has made the whole group

interesting for research & study. Pteridophytes group have a long connection on our planet and

were known as far back as 380 million years ago. Pteridophytes also known for their medicinal

value for more than 2000 years, (Parihar and Parihar, 2006). The Greek botanist Theophrastus

(327-287 B.C.) had already referred to the ethnomedicinal value of ferns in one of his books.

Dioscorides (50 AD) also added in his "De material medica" to a number of ferns including The

bracken fern (Pteridium aquilinum) and the male fern (Dryopteris filix- mas (L) schott) as having

medicinal value. In ancient Indian medicine several ferns were in use, Sushruta (100 AD) and

charaka (100 AD) recommended the medicinal use of some pteridophytes i.e. Marsilea minuta

Linn. and Adiantum capillusveneris Linn. in their Samhitas (Chandra, 2000).

Review

These plants are distinct in having alkaloids, flavonoids, glycosides and terpenoids, with many

primary and secondary metabolites and these organic constituents utilized in preparation of

medicine. Formulations of pteridophytic plants are also reported as stimulants, appetizer,

aphrodisiac, as well supplement. However, certain pteridophyte species are reported used for the
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ailment of stomach disorder, ulcer as well as diuretic. Many of the Pteridophyties are historically

utilized in the Ayurvedi as well as in Homeopathy system of medicines. The Selaginella ciliaris,

Lycopodium clavatum and Selaginella bryopteris, are well known Pteridophytes for the

Ayurvedic and homeopathic system of medicine, wherein genus Selaginella prefer for the curing

heat stroke effects and certain disorder like neurological disorder. Similarly, the Lycopodium

clavatum is also ben recommended to those patients who are having splinted bones. The

Helminthostachys zeylinica locally known as ‘Kamraj’ is well known ayurvedic herbal as a

source of stimulant and aphrodisiac and to increase the sexual efficiency. Chemically many

pteridophyte species are screened out and many active novel biomolecules chemicals reported.

The marsiline isolated from Marsilea minuta has immense utility because of marsiline isolated

from the plant and is very favourable in disease like psychopathy, diarrhea, cough, skin diseases,

dyspepsia, fever and insomnia. Many other economic values of various other pteridophytes have

been extensively used and proved to exhibit great economic value. Pteris vittata species

generally known as “Braken fern” has shown antimicrobial activities against number of bacterial

strains. Pteridophytes are having tremendous vast medicinal scope and importance specially in

pharmaceutical area. The immense potentiality of Pteridophytes in modern medicine. Some

common known taxa used in ayurvedic and homeopathic and siddha system of pathy are

believed by tribal, rural and common people of whole world. This is common known facts that

the herbal medicines having no side effect, thus, pteridophytic plants used as better herbal

preparation, but before its use requires proper testing, screening, and validity of compounds

(Singh, et al., 2010).

About 12000 species of pteridophyte in the world are represented and today they are highly-

evolved group of plants with a high diversity in world, characteristics that were present when

these pteridophytes first introduced out of the sea and onto land in past of 400 million years ago.

They were found in dominant form of vascular plants until the Silurian period when seed bearing

plants came into existence. True ferns play a significant role in many of the plant communities

found in the province. A variety of ferns dominante the ground vegetation cover under hardwood

throughout the province. The Wood Fern is an important component of forest while Bracken

Fern is common in the ground vegetation of open forest stands. Cinnamon Fern is common in

swamps and wet places. Hay scented Fern is found on grazed land and in disturbed forests.

Ostrich Fern is prevalent in the understory vegetation of fertile, river floodplain forests. The
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evergreen leaves of Christmas Fern are conspicuous in rich hardwood stands. The grape-ferns are

a small group of uncommon and generally obscure ferns with succulent leaves and sporangia

clustered like tiny grapes. Pteridophytes existed from Paleozoic era and they have faced many

natural disturbances that led them to adapt to many serious changes of environment (Wallace,

et.al., 1991).

Juli and Llorenc (2000) has completed phytociological study introducing new grid system with

10×10 km cell-size and studied the richness and coexistence of pteridophyte species at the

mesoscale level in the Iberian Peninsula of North-East. A significant relationship between

richness of pteridophyte and maximum altitude (related positively), bedrock type (siliceous

types, higher richness), and distance to the coast. Pteridophytes are significant component in the

forest ecosystem. Pteridophytes have measurable indications and they may reflect the

environmental factors changes (Verma and Khullar, 2010).

The general facts about the pteridophytic ecology are that their presence is interdependent on the

micro climatic conditions that, at least seasonally, allow the gametophytes development,

reproduction and second is that they are rarely dominant in climatic vegetation of pteridophytes.

Ferns are often reported as habitat specialists. A few studies have been completed in detailed and

quantitative studies of fern ecology. Some examples of high habitat fidelity includes in New

Guinea Trigonospora genus, of Cyathea species. The pteridophytes are highly vulnerable making

changes in ecosystem processes and vegetation and at scales from local and small and, to

regional and large. This reflects that pteridophytes are having potential to provide useful

indicators of ecological processes and disturbance especially in forests (Soare, et al., 2013).

Pteridophytes are beautiful ornamental flora occurs in the temperate and sub tropics of the

Globe. They prefers to grow along the running streams, waterfalls of cool zones where air

temperature is below 25ºC. Tropical ever green forest offers shelter for the Pteridophytes as

epiphytes on trunks and branches of the wild plants. In India luxuriant Pteridophytes flora

reported from Himalayas and Northern parts of the country. Several authors (Dixit, 1975) have

studied the pteridophytic flora and its medicinal properties. The distribution and quantitative

study of Pteridophytes of Punyagiri hill near Vizianagaram of Eastern Ghats was studied in detail

(Murty, et al., 2011).
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Edward and Michael, (2000) concluded that natural selection along environmental gradients

must play major factor in determining the genetic and ecological associations along with hybrid

zone. The study results that the context of the pteridophyte life cycle and compared to the

assumptions of models explaining the establishment and maintenance of hybrid zones, which

vary in the role attributed to environmentally mediated natural selection.

Ruthlessly destruction of natural habitat and over-collection by men, many pteridophytes

especially Psilotum and tree pteridophyte have become extinct and rare at several natural habitat.

Pteridophytes are having many advantages as a focal community, and a number of previous

studies have been completed in comparison of dispersal and environmental effects of

pteridophyte (Tuomisto, et al., 2003; Gilbert and Lechowicz, 2004). Many biotic factors

(herbivores, pests, pathogens,) that are important in determining the abundance and distribution

of other plant groups have no influence or little on ferns, which simplifies the assessment of

environmental influence (Lellinger, 1985; Barrington, 1993).

The pteridophyte are highly distributed in Indian sub-continent, due to specificity in micro

climate and widely distributed in Indian continent and availability of favourable climatic

conditions. Pteridophytes prefer to grow on moisture, soil type, humidity, temperature, etc. and

in many cases are very specific indicators for the conditions (Shaikh and Dongare, 2009).

Though many studies have been done completed on different habits and habitats of

pteridophytes. The pteridophytes mostly grow in different habitats like as hydrophytes in lakes,

dry rocks boulders or in moist or on tree trunks, ponds, etc., on forest floors and edges, along

perennial streams and deep ravines, etc. Ecologically many members of ferns and fern allies

found in region can be classified into different depending upon their habits and habitats. Some

pteridophytes prefer to grow as epiphytes on the branches and stem of the trees in shady and

moist evergreen forests. The epiphytic pteridophyte species such as Drynaria quercifolia,

Lepisorus nudus, Microsorum punctatum, Asplenium nidus and Huperzia squarrosum, etc. grow

on tree trunk. On higher altitudes, the whole plants of trees are mostly covered with moist

bryophytes surface and leafy liverworts. Consequently, provide an ideal condition for the growth

of pteridophytes (Dixit, 2000).
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Many studies deal with the relationships between diversity or distribution and attributes of the

physical environment. Japanese ferns and their allies study is one of the best well-known

pteridophyte literature in the world. 600 species of Japanese pteridophytes reported in this study

specially on distribution, reproduction, and chromosome number (Qinfeng, et al., 2003).

The pteridophytes dominated the earth during carboniferous period are survived in modern time

by about 12,000 species in 305 genera. Amongst them most numerous are the homosporous ferns

comprised of approximately 11,500 species, while 500 as fern-allies known globally. In India the

Pteridophytes have been found to grow in almost all climatic zones under different microclimatic

habitats and represented by 1200 species falling under 191 genera. In addition to these species

composition the Pteridophytes are very diverse in their habitat. Being one of the twelve mega

biodiversity countries of the world, India portraits three hotspots across its territory. The north

east regions of the country comprised of seven provinces are a major component of the Eastern

Himalayas which is richest in the Pteridophytic wealth. About 845 taxa reported belonging to

179 genera are known from these regions followed by the species composition of south India

(Eastern and Western Ghats) from where approximately 345 taxa under 110 genera, the Western

Himalayas of the North India stand at the third position contain 340 taxa belonging to 100

genera. This trend of diversity and species composition has enforced the Indian subcontinent to

be very specific in respect of presence of Pteridophytes. About 17% of the total species known

from the country are in the category of endemic species which needs quick attention for their

conservation and management (Singh, et al., 2010).

India is extremely rich in the diversity of Pteridophytes flora due to its remarkable variation in

eco-climatic condition, soil types and attitudes. Recent assessments reveal that about 900-1000

species of Pteridophytes occur in India (Chandra, et al., 2008).

India is a mega biodiversity country with 13,000 species of vascular plants with 1000 species of

ferns and ferns allies (Benniamin, et al., 2008). The Western Ghats is one of the major hotspots

of the world and also one of the significant geographical regions. Around 233 species of ferns

occur in south India (Manickam and Irudayaraj, 1992).

The pteridophytes are the second largest component of this world flora. The pteridophyte are

one of the oldest and primitive vascular plant groups grow on the earth. Pteridophytes prefer to
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grow in shady and moist area with moderate temperature, mostly occur throughout diverse range

of specific habitats. About 12,000 pteridophytes reported occur in the world flora in which about

more than 1200 species likely to be reported from Indian Continent (Dixit, 1984; Chandra,

2000).

Marquez, et al., (1997) reported that water availability was an important factor for fern

distributions on the Iberian Peninsula, Spain, and a humidity gradient was the important factor

influencing differentiation of fern species in Rwanda (Sharma, 1988).

Rajagopal and Bhat (1998) listed 174 species of pteridophytes. Ramachandra, et al., (2010)

reported 54 species of pteridophytes from the Gundia river basin in Hassan district. Deepa, et al.,

(2011) reported 19 pteridophytes in Maduguni forest of Bhadra Wildlife sanctuary, Chikmagalur

district.

The Western Ghats of the Indian peninsula constitute one of the 34 global biodiversity hotspots

along with Sri Lanka, contain large number of pteridophytes (Radhakrishna, 2001).

A list of narrowly distributed Asian pteridophyte taxa towards an assessment of globally

threatened species is provided. Of the total 886 taxa (835 species and 51 infraspecific taxa)

enumerated, 577 occur in Southeast Asia, 215 in East Asia and 101 in South Asia (Atsushi, et.al.,

2012).

The present Composition and distribution of Pteridophytes in G.Madugula Mandal of the

Visakhapatnam District and maximum density was reported for the species Selaginella

involvense and minimum density was recorded for the species Cyathea gigantean has been made

by Rao and Lohitasyudu (2012).

Fern and fern allies were identified and classified by several characters such as on spore size,

morphology, spore growth, venation, rhizome, habitat, and habit (Chandra, et.al., 2008).

The total twelve thousand species of Pteridophytes occur in the world flora of which about more

than 1,000 species classified into 70 families and 191 genera from India (Dixit, 1984).

Chowdhary (1973) noted an account of pteridophytes from Upper Gangetic plains, which include

parts of Uttarakhand, plains o f Uttar Pradesh, Bihar and part of West Bengal.
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Dixit and Kumar (2002) listed 487 species and 32 infra specific taxa belonging to 108 genera

under 50 families. Eighteen species are endemic to Uttarakhand, out of these, 10 species and 2

varieties confined to Uttarakhand state and remaining six taxa also show their occurrence in

other parts of India beside. About 57 species are relatively of rare occurrence found as endemic,

rare and endangered due to other anthropogenic factors. 34 species of ferns and fern allies

belonging to 25 genera and 20 families were recorded (Patil and Dongare, 2011). A total 134

ferns and fern allies have been reported from Central India, out of which 35 species are from

Achanakmar-Amarkantak Biosphere Reserve (Shukla and Singh, 2009).

The Pteridophyta include over 12,000 species, many of which are ornamental species, medicinal

species, species of an ethno-botanical importance with a role in habitat conservation etc.

Medicinal value of pteridophytes is known to man is reported for more than 2000 years. The rare

and economically important pteridophyte species should be treated as our natural heritage and

this must properly conserved (Singha, et al., 2013).

Some species of ferns and fern allies can be found in more than one vegetation type. Fourteen

species such as Huperzia squarrosa, Aglaomorpha coronans and Christella parasitica can be

found in both tropical rain forest and hill evergreen forest. Lygodium salicifolium can be found in

tropical rain forest, grassland and secondary forest. It was found that three fern (Dicranopteris

linearis var.   linearis, Lindsaea ensifolia and Pteridium aquilinum subsp. caudatum var.

yarrabense), and two fern ally (Lycopodiella cernua and Selaginella siamensis) species can be

found in all forest types.

Mallayya, et.al., (2014) studied describes the distribution of the Pteridophyte flora. Twenty-

seven species pteridophytes were collected belongs to 22 genera and 16 families. Taxonomically

Pteridaceae reported as dominant family with four genera and six species followed by

Lomariopsidaceae was the codominent family represented by two species. Pteridophytes have

wide distribution but habitat specificity. Ferns have worldwide distribution growing in all

continents except Antarctica and most islands favouring moist temperate and tropical regions.

The phytosociological studies in the forest ecosystems can help botanists in better planning and

management practices, identified indicator species for soil, climate, phisiography (Hosseini,

et.al., 2007).
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Tuomisto, et.al., (2003) have recently shown dispersal and distribution in spatial scale.

Descriptive treatments considering ecological aspects of ferns and lycophytes have been

organized geographically and by vegetation types and/or growth forms (Holttum, 1938; Tryon,

1964).

The classification of Fraser-Jenkins (2010a) has been used in the list, with some modifications

according to more recent work. In general this is similar to that of Kramer and Green (1990) and

Smith, et.al., (2006).

Bearing in mind the observations made by Clausen (1938), Pichi-Sermolli (1954), Nishida

(1959) and Wieffering (1964), on the nomenclature and description of the taxa and their

distribution, and in pursuance of the scheme for bringing out an illustrated manual on the fern

flora of India, we have had the occasion to re-examine all the specimens of this family of ferns

deposited in various herbaria of the Botanical Survey of India. By considering Leptosporamgiate

ferns as true ferns and the other three groups as fern allies, numerous classification schemes have

been little consensus among them, A  new classification by Smith, et.al., 2006 is based on recent

molecular systematic studies in addition to morphological characters.

Besides, they also contain unique phytochemicals, yet not found in higher plants (Shinozaki,

et.al., 2008). Pteridophytes are resistant to microbial infection which may be one of the crucial

factors for their evolutionary success and the fact that they lasted for more than 350 million years

(Sharma and Vyas, 1985).

Sushruta and Charaka (100 A.D.) mentioned medicinal uses of Marsilea minuta Linn. and

Adiantum capillusveneris Linn. in their Samhitas (Chandra, 2000; Parihar, et.al., 2004).

Pteridiphytes are have been effectively used in the different systems of medicines like

Ayurvedic, Unani, Homeopathic and other systems of medicines. Chopra, et.al., (1956), have

included 44 species. Nadkami (1954) recorded 11 species and Nayar (1959) recorded 29 species

of medicinal ferns and their allies from India.

Out of 1000 species of pteridophytes occurring in India, 170 species have been reported to be

used as food,  flavor dye, medicine, bio fertilizers, oil fiber and biogas production. The medicinal

value of pteridophytes against bacteria, Fungi, Virus, Cancer rheumatism, diabetes,
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inflammation, consultant, fertility, diuretic pesticides, hepatoprotective and sedative has been

reported besides sugar, starch, proteins and amino acids ferns contain a variety of alkaloids ,

glycosides, flavonoids, terpenoids, sterols, phenols, sesquitorpens etc. as potential components

used in various industries (Manickam and Iradayaraj, 1992).

The knowledge about the use of medicinal plants has been accrued through centuries and such

plants are still valued even today, although synthetics, antibiotics etc. have attained greater

prominence in modern medicine. It is however a fact that these synthetics and antibiotics

although they often show miraculous and often instantaneous results, prove basinful in the long

sun and that is why many synthetics and antibiotics have now gone out of use or suggested to be

used under medicinal supervision, in the case of most medicinal plants, however no such

cumulative derogatory effects has been recorded and many of the medicines obtained from plants

are widely used (Parihar and bohra, 2003).

Pteridophytes are used medicinally from ancient time (Kumar and Kaushik 1999; Benjamin and

Menickam, 2007).

In USA, Europe, South Africa, China and Canada, the ferns are used as medicines to cure

diseases such as chest complaints, cancer, rheumatism, bowel disorder, ulcer, cough, fever and

Alzheimer disease. In China alone, 401 kinds of pteridophytic medicines have been used for

various ailments (Luo 1998; Zeng-fu, et.al., 2005)

Karthik, et.al., (2011) 30 species of medicinally important Pteridophytes belonging to 16

families distributed in 27 genera.

Kirtikar, et.al., (1935) recorded 27 species of ferns having diverse medicinal uses. Chopra, et.al.,

(1956) have published  44 species of pteridophytes having medicinal importance. Nayar (1959)

recorded 29 medicinal ferns. May (1978) published a detailed review of the various uses of ferns

and listed 105 medicinal ferns.

Traditional utilization of pteridophytes in the treatment of Women's health and beauty care

practices by the tribal people of Achanakmar-Amarkantak Biosphere Reserve has been published

from Central India. Latin names (Singh and Singh, 2013).
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Conclusion

Present work would be helpful for developing database to undertake specific project based on

conservation strategies. During the last many years, most of the botanical study done exploration

in Govindgarh region has been focused on evolved plants and usually no detailed studies have

been taken on pteridophytes. The work taken on pteridophytes in forest area of Govindgarh

region is indeed concrete step to conserve, propagate, use and restore the ecosystem of the

region. The study exploration also helpful to asses new species and assess the microlimatic and

edaphic condition of the habitat. The study gives information on the diversity and distribution of

Pteridophytic flora in Vindhyan region. Therefore, in the present study area of first time

preliminary check list of pteridophytes in Govindgarh region, Rewa (M.P.).
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