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ABSTRACT

The Western Ghats is one of the 34 Global Biodiversity Hotspots and harbors a rich diversity of
flora and fauna with many endemic and RET species. Along with the angiospermic plants, the
Western Ghats is also a rich repository of pteridophytic plant wealth. The pteridophytes form a
conspicuous element of the earth’s vegetation and are important from evolutionary point of view
as they show the evolution of vascular system and reflect the emergence of seed habitat in the
plants. About 250 million years ago they formed the dominant part of earth’s vegetation, but in
present day flora have been largely replaced by the seed bearing plants. About 12,000 species of
pteridophytes occur in the world flora of which around 1000 species are distributed in different
biogeographical regions of India with the main centers being the Himaayas, the Western Ghats
and the Eastern Ghats. The Western Ghats harbor about 320 species of ferns and fern alies with
more species diversity in the southern part. The magjor families of pteridophytes found in the
Western Ghats are Aspleniaceae, Polypodiaceae, Thelypteridaceae, Selaginellaceae, Pteridaceae,
etc. Whereas on the generic level, maximum diversity is observed in the genus Asplenium,
Saginella, Pteris, Athyrium, Diplazium, etc. The Western Ghats also harbors endemic species
like Polystichum manickamii, Cyathea nilgiriensis, Bolbitis semicordata, Selaginella radicata,
etc. The habitat of the pteridophytes consists of microclimatic conditions with specia preference
for moist and shady places and a minor disturbance in their microclimate conditions can lead to
loss of large number of species. They occur in abundance in tropical, sub-tropical, temperate and
moist-deciduous forests of India and their life-cycle is based on the existence of the forests.
However, large scale deforestation and increasing anthropogenic factors have caused the elimination
of the habitats which is posing a serious threat to the pteridophytes of Western Ghats and many
endangered pteridophytes like Psilotum nudum, Tectaria zeylanica, Lindsaea malabarica,
Cheilanthes rufa, etc. may soon face the brunt of extinction. In the recent years, though the
pteridological studies have picked up in various parts of the country, many questions regarding
the pteridophytic wealth of the Western Ghats remain unanswered and hence, more studies are
required for developing in situ and ex situ conservation strategies for this wonderful and important
group of plants.

Keywords: Pteridophytes, Western Ghats, Conservation



344 | Biodiversity Documentation and Taxonomy

INTRODUCTION

The Western Ghats of the Indian peninsula constitute one of the 34 globa biodiversity
hotspots along with Sri Lanka, on account of exceptional levels of plant endemism and
higher levels of habitat loss (Conservation International 2005). The rugged range of hills
stretching for about 1600 km along the west coast from south of Gujarat to the end of
the peninsula (lat. 8° and 21° N and long. 73° and 78° E), is interrupted only by a 30 km
break in Kerala, the Palghat Gap (Radhakrishna 2001). The flora of Western Ghats
comprises about 12,000 species ranging from unicellular cyanobacteria to angiosperms. In
this spectrum the flowering plants constitutes about 27% of Indian flora with 4000 species
of which about 1500 species are endemic. Apart from harboring a rich diversity of the
angiospermic flora, the Western Ghats are also a rich repository of cryptogams such as
pteridophytes, bryophytes, lichens, fungi and algae. The Western Ghats along with the
Himalayas, Eastern Ghats and parts of Central India forms a major centre for the
distribution of the ferns and fern-allies.

The pteridophytes are non-flowering, vascular and spore-bearing plants including ferns
and fern-allies. They form a conspicuous element of the earth’'s vegetation and are
important from evolutionary point of view as they show the evolution of vascular system
and reflect the emergence of seed habitat in the plants. About 250 million years ago they
formed the dominant part of earth’s vegetation, but in present day flora, they have been
largely replaced by the seed bearing plants. They grow luxuriantly in moist tropical and
temperate forests and their occurrence in different eco-geographically threatened regions
from sealevel to the highest mountains are of much interest (Dixit, 2000). The pteridophytes
form a connecting link between the lower group of plants and the higher group of seed
bearing plants and hence are placed between bryophyte and higher vascular plants i.e.,
gymnosperms and angiosperms.

Diversity of Pteridophytes

The world flora consists of approximately 12,000 species of pteridophytes of which
around 1000 species distributed in 70 families and 192 genera are likely to occur in India
(Dixit, 2000). Most of the pteridophytes diversity is observed in the Himalayas, Eastern
and Western Ghats. Manickam et al have worked on the pteridophytes of Western Ghats
in detail. Some of the earlier prominent publications are Ecological studies on the Fern
Flora of Palni hills (Manickam, 1984), Fern Flora of Pani Hills, South India (Manickam,
1986), Cytology of the ferns of Western Ghats, South India (Manickam and Irudayargj
1988) and Pteridophyte flora of Western Ghats, South India (Manickam and Irudayargj,
1992). Pteridophyte flora of Western Ghats South India includes illustrations for 256 ferns
and fern allies collected from the Western Ghats region lying south of Palghat Gap.

The central Western Ghats passing through Karnataka state is aso a rich repository
of floral diversity and the pteridophytes of this region have been documented by few
researchers in their studies. Blatter and Almeida (1992) included 90 species of ferns from



Pteridophytes of Western Ghats | 345

Uttara Kannada district, then a part of Bombay Presidency, in their “Ferns of Bombay”.
Holttum (1976) included 10 members of Thelypteridaceae in the “ Flora of Hassan District”
while Yoganarsimhan et al. (1981) recorded 12 species of ferns in their “Flora of
Chikmagalur District”. The only in-depth and comprehensive work on the pteridophytes
of Karnataka is in Pteridophytic Flora of Karnataka state, India (Rajagopa and Bhat,
1998) with the data on Pteridophyte diversity of Karnataka state from 1988-1995. After
a long gap of about one and half decade, Ramachandra et al. (2010) documented 54
pteridophyte species from the Gundia river basin in Hassan district.

Based on the analysis of the diversity of species at family level it is found that
maximum number of diversity occurs in Aspleniaceae family comprising of 27 species
followed by Polypodiaceae (25 spp.), Athyriaceae (24 spp.), Thelypteridaceae (23 spp.),
Selaginellaceae (20 spp.), Pteridaceae (17 spp.), Aspidaceae (13 spp.), etc. whereas at
the generic level, maximum diversity is observed in the genera Selaginella (20 spp.),
Pteris (17 spp.), Diplazium (7 spp.), etc. (Dixit, 2000).

Though the pteridophytes occur in abundance in the tropical, sub-tropical and moist
deciduous forests of India, large scale destruction of forests has drastically affected the
diversity of pteridophyte species. The life-cycle of the ferns and fern-dlies is dependent
upon the existence of forests, but due to habitat destruction many species have been
reduced and the rare ferns are being extinct or are on the verge of extinction (Dixit,
2000). Manickam (1986) gave an account of the rare and endangered ferns of Western
Ghats and later Madhusoodanan (1991) gave an account of the rare and endangered ferns
and fern-alies of Western Ghats of Kerala. Benniamin et al. (2008) developed a key for
identification of rare and endangered ferns and fern alies in the Western Ghats. Based
on the field observations, data from herbarium collections and literature reference, Jenkins
and other Indian pteridologists assessed the rare and threatened pteridophytes of India
(Chandra et al, 2008). Many rare and endangered ferns and fern-alies like Psilotum
nudum, Tectaria zeylanica, Lindsaea malabarica, Cheilanthes rufa, Cyathea
nilgiriensis, etc. have been recorded from the Western Ghats by different researchers
and they need urgent attention for conservation.

Economic Importance of Pteridophytes

Humans have been dependent upon the plants as an important source of medicine since
thetimeimmemorial. Even today, many tribal communities and rural population is dependent
heavily upon the natura resources obtained from the surrounding forest regions for
treatment of various ailments and diseases. The Indian traditional medicine is based on
different systems such as Ayurveda, Siddha and Unani used by various tribal communities
(Gadgil, 1996). Though, lot of studies focusing on the medicina properties of plants,
especialy angiosperms, have been taken place, unfortunately limited amount of studies
have been done to explore the medicinal potentialities of the pteridophytes. The medicina
gualities of ferns, real or imaginary, are mentioned as early as 300 B.C. by the Greek
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philosopher Theophrastus (Corne, 19244) and by his Indian contemporaries Sushrut and
Charak. The medicinal uses of some ferns and pteridophytes of India have also been
described (Caius, 1935; Nair, 1959). The medicinal uses of 61 different ferns and fern-
alies have been well documented earlier (Benjamin and Manickam, 2007).

Another important pteridophyte which is commonly occurring in many parts of Western
Ghats and India and which plays many important and different roles in the ecosystem is
Azolla (Family — Azollaceae). Azolla has a symbiotic association with nitrogen-fixing,
blue-green agae namely — Anabaena azollae Strasburger and due to this property, the
agronomic potential of Azolla as biofertilizer for rice has been recognized in many countries
including India, Philippines, USA, Sri Lanka and Thailand (Ahluwalia et al., 2002). The
remarkable activity of Azolla to take up heavy metals from polluted water can be used
for treatment of wastewater (Sanyahumbi et al., 1998; Vermaat and Hanif, 1998). Its use
as traditional medicine for treating cough and sore throat is also known (Wagner, 1997,
Usher, 1974).

The ferns have also shown to be having an important role in bioremediation of
wastewater. Ma et al. (2001) found the Chinese Bracken fern namely Pteris vittata L.
to be a hyper-accumulator of the toxic Arsenic metal. Besides producing large biomass,
they also found this fern to be efficient in Arsenic accumulation with the concentrations
as high as 2.3% in the aeria portions of the fern. Nichols et al., 2000; Olguin et al., 2007;
Suné et al., 2007 have shown that several species of Salvinia such as S herzogii, S
minima, S. natans, S. rotundifolia possess the potential of removing various contaminants
including heavy metals from the wastewater.

The ornamental use of ferns has been practiced since long time. Due to ornamental
nature of the fronds of Drypteris, Adiantum, Nephrolepis, the potted plants of these
species find place in the terrace of houses, hotels, gardens, etc. (Dixit, 2000). They are
propagated either by spores or vegetative means and sold commercially by many nurseries
for ornamental values. The fronds of ferns are also used in bouquets and for decorating
stages, halls, etc. during various functions.

Threats and Conservation of Pteridophytes

The pteridophytes are moisture and shade loving plants and dependent upon the microclimatic
conditions of the region for their successful survival in that region. Any kind of disturbance
in these microclimatic conditions can hinder the growth and evolutionary processes occurring
naturally in these plants thereby, leading to decline in their populations. Thus, factors like
climate change, increasing urbanization, industrialization, encroachment of forest lands,
unplanned developmental activities, over exploitation of natural resources, pose a major
threat to the survival of these groups of plants. Due to unplanned felling of trees in the
forests the members of epiphytic pteridophytes belonging to the families Polypodiaceae,
Davalliaceae, Aspleniaceae, Vittariaceae, have been reduced day-by-day (Dixit, 2000).
Large scale collection of ferns from the forests by the visitors and local people for
ornamenta purpose, medicina purpose and during excursions also increases the pressure
on these plants.
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Fig. Some Ferns and Fern-allies of Western Ghats
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Biodiversity conservation is the need of time and hence, it has become imperative to
develop in situ and ex situ conservation methods for conservation of the diminishing
biodiversity. The in situ conservation is very beneficial as it alows the evolution of the
species to continue within the area of natural occurrence. Hence, the steps for conserving
the ferns in situ should be focused upon. The ex situ conservation includes development
of botanical gardens or conservatories, germplasm banks, DNA banks, seed banks and
involve the use of techniques such as tissue culture, cryopreservation; incorporation of
disease, pest and stress tolerance traits through genetic transformation and ecological
restoration of rare plant species and their populations (Kapai et al., 2010). The conservation
of flowering plants has been achieved to good extent by developing conservatories and
botanical gardens which aso help in creating awareness among the local people. However,
developing a fern conservatory or fern garden is not preferred much and hence, such
steps should be considered and implemented for conserving the rare and endangered
species. The tissue culture is a very useful technique for the mass multiplication of the
plant species in a short time and hence, researches focusing on developing a protocol for
in vitro regeneration of ferns and fern-allies should be encouraged. Parts of areas rich
in abundant pteridophyte diversity can be declared as pteridophyte biosphere reserves or
small gene sanctuaries can be established to save the epiphytic pteridophytes.

Conclusions

This paper gives a broad outlook about the pteridophytes, focusing on global biodiversity
hotspot - the Western Ghats. The pteridophytes form a vital component of the ecosystem
and most of them being forest dwellers can be taken as good indicators of the extent of
problems like deforestation and habitat destruction. Many pteridophytes appear in the list
of threatened species in one category or the other and yet, effective solutions have not
been investigated to combat this world-wide problem. It isinevitable that effective measures
need to be increased for developing pteridophyte sample-reserves which are strictly
protected against the problems of grazing, disturbance and deforestation which are otherwise
affecting the existing reserves. The conservation focus should not be restricted upto the
commercialy important species and specific strategies for conservation of pteridophytes
should be taken into account with much consideration. Botanical explorations should
increase in the under-explored botanically rich areas for documenting the diversity and
ecological characteristics of pteridophytes and taxonomic reinvestigations should take
place in order to avoid the confusions with new species and existing species.
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