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SUMMARY

This study is an inventory based research workiezhroutin Nubri valley of Manaslu
Conservation Area (MCA), Central Nepal total of 105 species of Pteridophytes was
collected belonging to 45 genera and 20 familiegst & 105 species of pteridophytes two
species viz.Selaginellavardei Lev. andAthyrium contingens Ching are new records for
Nepal. Based on the number of taxa belonging tbgodar rank Polypodiaceae and Dryopteris

are the largest family and genera respectively &igdmd 12 taxa.

On the basis of habitat, majority of the speciestarrestrial (65) followed by epiphytic (28)
and lithophytic (34). Similarly, a few species aiso recorded growing in more than one
particular habitat as 16 species growing in botblggic and lithophytic conditions. Similarly,
one species as epiphytic as well as terrestriareaseonly four species growing in terrestrial
and lithophytic habitats.

All together there are some 8 distinct forest tydesropland and 1 meadow in the present
study. The species show quite distinct relationstith each other based on these forest types.
The species are differentiated into 5 distinct n@@ues. Almost all of the species of cropland

are quite closer in the dendrogram. However, exa@ngbthe members of the same genera, the
species show not closure relationship with eackradine to their associate forest types so they
get departed. Similarly, the species limited toaatipular forest type are closer whereas the
species diversified well in more than one foregtetyy are also linked to the species of other

genera having the same type of distribution alcegpus forest types.

The study presented here does not show uniformiespeichness all along the altitudinal
gradient. Highest number of species (43) was fobetlveen the altitude 2400-2800 m
followed by 36 species at 1500-2200 m, likewisesfi8cies at 3000-3400 m and 10 species at
3600-3800m. The lowest number of four species wagad at 4000 m. Similarly\otholaena
himalaica andOnychium contiguum are with highest distribution range almost fron®9@3600

m followed byLepisorus loriformis and Osmunda claytoniana having the range of 2400-3400

m and 2600-3600 m respectively.

Among economically important species, out of tdfdb species so far collected 5 species like
Diplazium esculentum, Tectaria coadunata, Dryopteris cochleata, Cythea spinulosa and water
ball of Nephrolepis cordifolia species have been found widely used as food;n3edcine, one

of which also being an important good for exportad ornamental and few others like
Dennstaedtia appendiculata, Pteridium revolutum, Pteris biaurita, Pteris cretica, Osmunda

claytoniana mainly for agriculture composting and animal fodded litters.
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1. INTRODUCTION
1.1 Background

The living world about us is interestingly and iifely complex. To capture the complexity of
life is the notion of biodiversity, the variabilitgmong living organism which, in turn, is
documented with the floristic study. Within the migkingdom, life ranges from unicellular
algae and bacteria so small that are invisibleatced eye to the large and largest plant that are
almost the largest organism ever known todiayguch a complex and large ranges of life, exist
somewhere between the two extremes, both in steu@nd life-cycle, the group of plants
known as Pteridophytes. It has been established sbme 225 million years ago the
Pteridophytes were the dominant part of the vegetatf the planet (Gurung, 1991). They
share both seed plants in possessing the well @gs@lconducting tissues and lower plants in
lacking the seed habit. Moreover, these are quggndtive from other plants in possessing
sporophyte and gametophyte stages independenflyodecing by spores and being well
flourished in moist shady areas, where most ofropfents fail to flourish, in subtropical and

temperate zone.

The Pteridophytes comprising ferns and fern altiesstitute an important part in Nepalese
flora. Pteridophyte flora of the Himalayan regisnconsidered to be the basic requirements for
the knowledge of pteridology (Gurung, 1994). Thoubhy are frequently used for various
purposes since prehistoric time, they are equadlylected in terms of exploration. As such
though non-flowering by nature, it has a speciarshn the indoor gardening or decoration,
food purpose and medicinal value as well. Fernsvshgange of variation in size, form and
habit of growth. Some species like the tree fefhea) are considerably bigger in size and
grow to a height of 3-5 m bearing a long trunk &rge fronds at the top. On the other hand,
there are minute ones such tdgmenophyllum, Azolla and Salvinia not more than 2-3 cm
(Gurung, 1991).

Nepal, though being small in area, is rich in biedsity. This is because of high variable
climate and mountainous habitat creating microdésa As a result, 534 species of
pteridophytes comprising 102 genera belonging tdaBilies has been reported from Nepal
(DPR, 2002). However, according to recent inforomatithere exist some 556 taxa with extra
subspecies and sub-specific ranks are acceptedNepal (Fraser-Jenkins, 2010). This shares
about 4.45% of the world flora of pteridophytesolfably about 12,000 species of ferns are
reported in the world (World Conservation Monit@ri@entre, 1992).

Systematic study includes description, identifimati nomenclature & classification and
reconstruction of phylogeny. Hence, exploratiorthis first and foremost step of systematic



treatment of an organism which comes under desmmiptFloristic or inventory is the

systematic documentation of all plant species given geographic region (Simpson, 2006).
An inventory is a systematic enumeration of plgmcées occurring in a given region and
ideally provides keys, descriptions and often tHatsons (Naik, 1998). This helps in the
determination of plant species distributed in thega. A flora may cover any suitable areas
from a small patch of forest to a city, districtate, country or even a continent; the main

emphasis is given on providing suitable keys amagdmbstic descriptions (Naik, 1998).

A flora almost always contains scientific namesd @nmay also include common names,
literature references, descriptions, habitats, gegigeal distribution, illustrations, flowering
times, and notes, they often also include deviedled 'keys' that enable the user to identify an

unknown plant\ww.flora.huh.harvard.edu

1.2 History and Contribution on Pteridophytes of Negal

The pioneer plant-exploration and taxonomic study Nepalese pteridophytes, along with
other groups of plants, started since the work ofigd botanists. The history of Nepalese
Pteridophytes provided here is based on DPR (200@ser-Jenkins (2010) and literatures
consulted by researcher himself. The first colteddiof Pteridophytes from Nepal came about
at the beginning of the T9Century. The famous botanist Francis Buchanarr(IBtancis
Hamilton) was the first collector of Nepalese ptaahd he made collection in 1802-03 on two
hills in the Kathmandu Valley, the famous Swayamiadth, or ‘Monkey Temple' hillock, at
1550 m. alt., and the much higher Shivapuri hitl,ca 2500 m. alt., one of the Valley's
surrounding ramparts to the north, with a very fioha, including many ferns, some of which
he collected and had illustrated. Hamilton colldcteme 31 specimens of pteridophytes in this

collection.

Following Hamilton, the second Botanist to bringoab study of Nepalese ferns was Dr.
Nathaniel Wallich who was able to visit three hiltsthe Valley, Swayambhunath, Shivapuri
and Nagarjun, all well known fern-rich localitiexday, and Wallich had adroitly sent up to him
two collectors to work under him, Frances de Séwa Bharat Singh. With their help Gardner
obtained between 1817 and 1819, a large humbelanfspfrom around the Valley, including
from on the pilgrimage route up into the 'snowy miins' or Himalayan mid-range, at

Gossainkund, above Dhunche, near Langtang HimarevBingh and de Silva were able to go.

Although the collection of Nepalese pteridophytdarted earlier, the taxonomic and

biogeographic study started since David Don whempiglished a boolrodromus florae



Nepalensis in 1825 consisting of some 87 pteridophytes mabdged on collection made by

Hamilton and Wallich, being the first ever treatihen Himalayan pteridophytes.

Isaac Henry Burkill visited Kathmandu valley in I7@8nd published 'Notes from a journey to
Nepal in Records of the Botanical Survey of In@iad 910 included 15 species of ferns.

Index Filicum (1857-1862) of Moore ané Priced Catalogue of Hardy Exotic and British

Ferns 6 by Robert Sim (1859) also contain many Nepalesesfe

Hooker publishedlcones Plantarum (1837-1854), Species Filicum (1844-1864), Filices
Exoticae (1857-1859) A Second Century of Ferns (1861) and many other papers which include

Nepalese ferns.

Hooker (1855) published Himalayan Journals inclgditepal (167-275 p.) described many

flowering plants and few ferns.

Clarke (1880) published Review of the Ferns of Northern India, in Trans. Lin. Soc. London
. 1.

Beddome (1883) publishddandbook to the Ferns of British india, Ceylon and the Malaya
Peninsula and many other well-known books including manycgge collected from Nepal in
between 1863-1883.

Hope (1899-1904) elucidated many pteridophytes epall in his publicatiorThe Ferns of

North-western India.

Landon (1928) publishelepal in which he has listed 135 species of ferns inappendix,
Flora of Nepal.

Raizada and Vaid (1952) compiled a list of 46 specif ferns inndian Forester collected by

Fleming from western parts of Nepal.

Tagawa (1955) reported a list of 34 species ofigphytes from Nepalese collections of
Nakaoet al.

A series of eight important expeditions to the elasHimalaya made by Haehal. in between
1960 and 1985 compiled thousands of plants inctuditany pteridophytes. Besides these

collections, the expeditions resulted three voluofddora of the east Himalayas.

Pandey (1962) compiled a list of 65 species ofighytes collected from Kathmandu valley
in 1948 to 1949.



Nishida (1966) reported three species of Himal&B@mychium and published a supplementary
note onHimalayan Pteridophytes (1968) and also 85 species of ferns collected hgk$a &

Ohsawa.

Sleep (1968) published major and detailed cytoligrevisions of the genufsplenium,
collected from central Nepal.

Benerji (1972) listed 84 species of pteridophytesnf east Nepal, based on collection made by
himself along with members of KATH in between 1%4&l 1967, out of which 24 were new to
Nepal.

Stainton (1972) besides collecting the specimendighed the famous bookhe Forests of
Nepal providing the clear picture of phytogeograpy opille

Vartak (1975) reported 48 species of pteridophfrtas the Annapurna and Dhaulagiri Ranges,
central Nepal.

Lancaster (1981) published superb and lavishlgtitated bookA Plantsman in Nepal.

Sinha and Gurung (1985) published an account onPtigogeographical distribution of
Pterdiophytes of central Nepal.

Fraser-Jenkins, one of the major contributors gbadese Pteridophyte flora, published many
authoritative and detailed monographic papers enpteridoplogy of the Indian subcontinent.
His important publicationBlew species syndrome in Indian pteridology and the ferns of Nepal
(1997), Taxonomic Revison of Three Hundred Indian Subcontinental Pteridophytes With a
Revised Census-List (2008) and many more authentic papers have providetenclature and

taxonomic treatment of the Nepalese species.

The exploration of Nepalese ferns by Nepalese relees started with the establishment of

Department of Medicinal Plants (now DepartmentlahPResources) in 1960.

Department of Plants Resources published booksooa ¥iz. Flora of Phulchoki & Godavari
(1969); Medicinal Plants of Nepal (1970); FloraMégarjun (1973); Flora of Langtang and
Cross Section Vegetation Survey, central Zone (L9Z8&talogue of Nepalese Vascular Plants
(1976); Nepali Khadya Kandamulharu (1981); Keyshe Pteridophytes, Gymnosperms and
Monocotyledonous Generas of Nepal (1981), Wild EdiBlants of Nepal (1982); Flora of
Kathmandu Valley (1986); Pteridophytes of Nepald20 Besides these floras, the department
has published pteridophyte based research papezgutar bulletins.



Shakya (1965 & 1968) published cytotaxonomical wsook ferns of the Kathmandu valley

included 42 species of ferns.

Gurung (1977) published Distribution of Pteridogs/tlora in Nepal Himalaya, a check-list of
Nepalese pteridophytes containing 582 species ared a dozen articles. Similarly The

Beautiful Ferns of Nepal is another contributiordeé&y Gurung (1986) with illustrations.

Khwaunju (1979) carried out cytotaxonomical studiesmembers of the Polypodiaceae. He
published cytological results on the geruepisorus collected from Bagmati zone, central
Nepal in 1982.

Shrestha & Gurung (1989) published an ecologicalesuof eusporangiate ferns of the Nepal

Himalaya.

Manandhar (1996) listed 72 species of ferns witkirttocal names, habitat, distribution and

ethnobotanical uses.

Bhattarai (1997) reported 41 species of ferns ana-dllies belonging to 10 families from the

area of Pokhara valley.

Siwakoti & Sharma (1998) recorded 95 species aofsfdrelonging to 50 genera and 32 families
of Eastern Nepal (Koshi zone).

Baral (2000) reported 128 species of Pteridophlgtdsnging to 27 families and 62 genera in
Pteridophytes of Arun River Basin of Makalu-Barun National Park and Buffer Zone, eastern

Nepal on his master's degree dissertation.

Jha (2000) described 61 species of Pteridophytesigieg to 44 genera and 23 families from
Morang district.

Pathak et al. (2012) recorded 133 species of fednfern allies belonging to 59 genera and 26

families from Sankhuwasabha District, eastern Nepidd notes on medicinal values.

NTNC-MCAP (2013) reported some 36 species of Popiigtes from Manaslu Conservation
Area in five-year management plan.

Thapa (2013) revised 27 taxa with sub-specifoc raihkhe genudlteris L. on her master's

degree dissertation.



1.3 Justification

In fact, the wealth of a country is the natural antlural diversity it embodies. Exploration and
proper management of these resources become tiseobédentity and richness of the country.
Flora is needed to allow us to evaluate the dityerdithe country's plants resources, to identify
materials that are being tested for potential usesdocument geographic ranges and
abundance, and to provide access to internati@tabdses on plant properties. Regarding this
fact, Nepal though having lots of natural paradisewaiting to be explored till date.
Exploration and documentation of these resourc#s puiblication in regional as well as global
level will obviously be profitable in the courselmbdiversity management and conservation of
ethnic knowledge. Pteridophyte, though used ovelwingly since prehistoric time, is also
one of the neglected groups of flora. It is vergfusin medicine, food and also ecological
perspectives. Not only that, larger sized ferns Rteridium, Cythea, Pteris, Diplazium etc. are
very much useful in soil conservation. Moreoveg thsearch work on pteridophytes has been
done very less in comparison to other higher plantthis scenario, this study may step up the
knowledge of pteridophytes of this locality. Simija the use of this flora in local level may

provide a key for further research in any area.

1.4 Hypothesis
Diversity of Pteridophytes of Nubri Valley of MadasConservation Area depend on altitude,
forest types, habitats and important role in comitgun
1.5 Research Questions
* Is there any correlation between species withualéif forest types and habitats?

» Are there any economic values of collected species?

1.6 Objectives
The major objectives of the study was to documketRteridophyte flora of Nubri Valley of
Manaslu Conservation Area whereas the general thgsavere as-

¢ Prepare taxonomic account of Pteridophyte flord \wétys and discription.

« Deduce the distribution patterns with respect ticuale, forest types, habitats.

* Document the economic importance of collected &rd fern allies.

1.7 Limitations

The limited time period was the major limitationtbe study. Due to remote study area from
the district head quarter and no transport walkirag the only option which took much time,
was another constrain. Similarly most of the amgase not physically accessed so some of the
information about the habitat and even some vouspecimens could not be gathered. Due to
the lack of relevant fern literatures and poor exilbns of specimens in both the herbaria of
TUCH and KATH, identification became both diffica@hd time consuming.



2. MATERIALS AND METHODS

2.1 Study Area
2.1.1 Location

The Manaslu Conservation Area (MCA), declared orcdbeber 28, 1998 is the second
conservation area under NTNC management. MCA, antamous region in northern part of
Gorkha district covers 1,663 sqg. km. with 7 VDCzg.\%amagaun, Lho, Prok, Bihi, Sirdibas,
Chumchet and Chhekampar extending betwe@81280 2845' latitude and 880" to 8512'
longitude and ranging from 1400m (Jagat) to 8168t Kanaslu) altitude. MCA is situated in
the northern part of Gorkha district bordering witle Tibetan plateau of the people's republic
of China to the north-east, Annapurna Conservaticea to the west and mid part of Gorkha
district to the south. The altitudinal variation4@0-8,163 m asl) has provided various micro

climatic habitat that offer shelter to unique bigtsity.

The seven VDCs located in MCA are culturally diddmto three valleys namely Nubri,
Kutang and Tsum. Of these, Nubri meaning The WesMountains' in local language,
comprises of the section of the Budi Gandaki VaNegst of Namrung. The research was
carried out in Nubri valley of Manaslu conservatamea (MCA). Similarly a few collections
were also made from Philim, outside the valley. Thkection point is shown with dots in the
study area (Fig. 2).The major ethnic group in thelyg area is Bhote (also known as Lama).
Gurung and Karki are other major casts in lowet. Bdhjority of the people follow Budism.
Tsumba, Nhubria, Kutangba and Gurung are majonlaggs spoken by the local inhabitants.
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Fig. 2. Dots representing the collection pointhia study area.
2.1.2 Vegetation

Vegetation of the study area was quite distinatnftow (c. 1500 m) to high altitudes (4000 m)
ranging from farm-land (c. 1500 m) to almost alpineadow (4000 m) including various forest
types like LaurelsPicea, Larix, Quercus, Pinus, Rhododendron, Acer, Juniperus, Birch as

distinct forest with other associated species basedbminance observed in the field.

Picea-Laurels forest(at 2200 m) has dominahttsea andNeolitsea species an®icea, Betula
etc. as associated species of the forest. Thistfdiees not exceed higher up along altitudinal

gradient.

Larix forest (at 2400 m) is dominated Iyarix and Cinnamomum andPyrus being associated

with the dominant.arix species.



Quercusforest (at 2600 m) is predominated KYuercus and seems to be a pure strand of the
monotypic forest oQuercus except few no. ofyonia andPyrus.

Quercusllex forest (at 2800 m) is the continuation of the pgtrand ofQuercus forest. Here,
besidesQuercus, llex is also equally dominant whereabies, Vibarnum and Acer are also
confined in this forest as associated species.

Pinusforest (at 3000 m) occurs in the form of almost pure IpattPinus wallichina, however,
few no. of Betula, Quercus andAcer are also scattered as associated ones.

Rhododendron-Acer forest (at 3200 m) comprises Rhododendron and Aseidominant
species associated wilerberis, Vibarnum, Sorbus, Salix.

Rhododendron-Juniperus forets (at 34-3600 m) occurs as scrubslwfiperus mixed with
Rhododendron.

Rhododendron-Birch forest (38-4000 m) is dominated Bododendron, Betula along with
Sorbus.

Meadow or open pasture (at above 4000 m) comprsesnone, Caltha, Potentilla, Senecio,
Primula, Fritillaria as dominant herbs. This area is beyond the teesbimo tree species could

be found.

6 =5 2

Fig. 3. A-B. Cropland; CPicea-Laurels forest; DLarix forest;

E. Pinus forest; F.Juniperus bushes;
G. Rhododendron forest; H. Meadow; I. Dry rocks and snow-coverezlntain.



2.1.3 Climate

Climate, the long term weather of an area, is th&came of various factors like water
condition, temperature, rainfall, evaporation, ghtl wind and so on. Of them, temperature

and rainfall are the most crucial factor deterngnine whole set of climate.

Temperature, the hotness or coldness of a bodynaromment, is influenced by latitude,
altitude and distance from the water body. Simjlatbpography, cloud cover, vegetation and
slope aspect also contribute to influence the teaipee of an area. Though the study area lies
at the northern part of the district, we could have the temperature data of the exact study
area so here the data of district head quarterk{@@drwas used to give only the general
information. The maximum temperature of the asayes from 20% in January to 33°C

in June whereas minimum temperature varies froffC7iri January to 22°€ in July.

Temperature of the year 2010
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Fig. 4. Minimum and maximum temperature of the y2@it0.

(Source : Meterology Department, GN, Nepal)

Similarly, rainfall is another important factor inéncing the climate & vegetation. The annual
rainfall data used here is from the area (Setiba34 m) quite nearer to the study area. Apart
from the amount, seasonal pattern of precipitadiod its kind affect the vegetation. Mountain
range, latitude, elevation, topography affect @efall pattern markedly. While analyzing the
data of the year 2010, the maximum rainfall is uy 545.8 mm) followed by September

(418.3 mm) and minimum in January and Decemberr({) being completely dried period.



Rainfall of the year 2010
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Fig. 5. Rainfall of the year 2010
(Source : Meterology Department, GN, Nepal)

2.2 Field visit to the study area

The field was visited twice pre and post-monsoor202. First visit was on May-June and
second Sept-Oct. to cover both major growing andrishing seasons. The species immature
in pre monsoon season were well flourished in pumisoon season so maximum information

about the species could be gathered.
2.3 Collection and preparation of herbarium

Mature and healthy plants were selected for heubrariThe specimens were collected with
rhizome, hairs and/or scales and fertile portiofaass possible. Before collecting the plant, all
the information like color of fertile parts and tharrangement in natural habitat were noted
down. The specimens were collected in polythene aagl pressed in herbarium press as soon
as possible. Photographs of the specimens wera akiéeir natural habitat and immediately
after collecting from the habitat to examine thd sad scales as well. Photographs were very

much useful in delimiting the taxa especially ata@ps level.

Drying the specimens is another vital process obdmium preparation. All the materials

should well be dried to be protected from fung#ek. The plant specimens were dried form
the same day of preparation. For pteridophyte spats simple drying was enough just by
properly pressing, regularly checking the specinteéng drying and changing paper to obtain
neat and clean herbarium. The dried specimens tieremounted on the herbarium sheet and

filled the herbarium level.



2.3 ldentification

The specimens collected from the field were idéedifusing available relevant literatures like
Smith (1879); Beddome (1865-70, 1883, 1892); Salerg(1894); Blatter & d'Almeida (1922);
DPR (1976); Iwatsuki (1988); Gurung (1991); Khul{2®94); Khullar (2000); Borthakuet al.
(2001); DPR (2002); Fraser-Jenkins (2008); Frasakihset al. (2010) etc. Some specimens
were verified as well as identified comparing wsffecimens deposited at TUCH & KATH and

also personal contact with C. R. Fraser-Jenkins.

The morphological studies of the specimens wereedannatural habitat as well as in the
laboratory. However, to observe minute attributgshsas scales, hairs and soral characters,

stereomicroscope was used.

The species are treated based on morpho-geogrhpHisaription i.e. focused on

morphological characters and geographical distidbutThe major characters of morphology
used for the taxonomic treatment and identificafmmthe fern and fern allies are rhizome type
(creeping or suberect or erect), scales or ramgntaur, concolorour or bicolorous, shape) of
rhizome, stipe and rachis; stipes (articulated an articulated, colour, length, glabrous or
pubescent and/or scaly, texture); lamina (simplgionate or compound, shape, size, apex,
textuer) pinnae and pinnules (number, arrangensbape, size, margin, apex); veins (simple or
forked, distinctness); sori (indusiate or exindtesianumber, shape, position, arrangement,
colour) and colour of spores. Similarly, the disttion range of species along altitudinal

gradient was also consulted to make identificatiagy.

Identification keys for all the taxa containing radhan one lower taxa were prepared for ease
identification. Distinct character states of thejon@haracters as mentioned above observed in
each species were used for making contrastingopainaracters as far as possible.

2.4 Data analysis

The data collected in the field as well as by stuglythe specimens in the laboratory were
analyzed on the basis of habitat type, forest tgpstribution range along altitudinal gradient,
utility and taxonomic treatment. The total spedeBected from the field were categorized on
the basis of major habitat type viz. epiphytic,réetrial and lithophytic. The relationship
between species based on forest type was constrimctee dendrogram to show the closeness
of species. Distribution range of each speciesgpltitudinal gradient was found out. The
utility of species used for food, medicine, ornataéand other various purposes were grouped.
Under taxonomic analysis the specimens were treatel@r the family and genera category

with morpho-geographic description.



2.5 Flow chart of Methodology

The whole processes of methodology is shown inwa @hart as-
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3. RESULTS
3.1 Total no. of families, genera and speci

A total no. of one hundred five (105) species efigiophytes belonging to twenty (20) famil
and fortyfive (45) genera were recorded (Appendix Among the twenty familie,
Polypodaceae was the largest family with eight generdofsdd by Pteridaceae a
Woodsiaceae each having six gel each Dryopteridaceae with five genera &
Dennstaedtiaceae with three genera, wmanyother families were monotypic (F 6).

B Osmundaceae

= Poiyvpodiaceae

m Schizaceae

B Adiantaceae

m Pteridaceae

Deliiistacdiiaceas

u Thelypteridaceae

Woodsiaceae
m Dy opteridaceae

Qleandraceae

Davalliaceae

Blechnaceae

Fig. 6. Totd no. of families with the no. of genera

Among the total fortyfive genera,Dryopteris was the largest genera with twelve spe
followed by Athyrium with ten species. Other large generaPolystichum andPteris with six
species each, followed Hyepisorus and Asplenium (five species eachRolypodiodes (four
species),Adiantum, Cheilanthes, Notholaena, Pichisermollia, and Sdlaginella (three species
each),Araiostegia, Botrychium, Coniogramme, Deparia, Diplazium, Drynaria, Onychium, and
Thelypteris (two species each), while rest of the genera are moitotypcontaining only on

species each (Fig.7).
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3.2 Distribution of species among various habitats

Nepal is bestowed with a wide range of climatic altdudinal variations, because of which the
pteridophytes in Nepal are distributed in differbrdgeographic regions, from the tarai to the
high Himalaya. Fern and fern species are foundide wariety of habitats, from high mountain

elevations, to rock crevices, in water or in oppace. In general they are found in marginal
habitats or places where flowering plants cannotige. There are three particular types of
habitats that ferns are found in: moist, shadydisréoors, forest edges; in rock crevices and

temperate trees as epiphytes.

On the basis of habitat, out of 105 species ofigphytes 65 species were terrestrial, 28
species epiphytic, and 34 as lithophytes (Fig. 8)milarly, some of the species were found
growing in more than one habitat. Out of the tafacies one speci®éiephrolepis cordifolia
was found growing as terrestrial as well as epighyour speciediantum capillus-veneris,
Nephrolepis cordifolia, Polystichum prescottianum and Tectaria coadunata were found as
terrestrial as well as lithophytes. While, 16 spscfsplenium laciniatum subsp kukkonenii,
Asplenium laciniatum subsp tenuicaule, Goniophlebium argutum, Lepisorus mehrae,
Lepisorus scolopendrium, Lepisorus thunbergianus, Microsorum membranaceum, Oleandra
wallichii, Pichisermollia ebinepes, Pichisermollia malacodon, Pichisermollia nigrovenia,
Pichisermollia subebenipes, Polypodiodes microrhizoma, Polypodiodes amoena, Polypodiodes
hendersonii, Asplenium yoshinagae subsp.indicum) were well flourished as epiphytic and as
lithophytes.

70

60 -

40 -

20 A

Number of species

Terrestrial Lithophytic Epiphytic
Habitats

Fig. 8. Diversity of ferns and fern allies with sgds to habitats.



3.2.1Epiphytes

Out of 20 families identified from the study arespecies of 6 families (Aspleniaceae,
Davalliaceae, Hymenophyllaceae, Lycopodiaceae,fdie@eae, Polypodiaceae) were found as
epiphytes and found mostly on tree trunks in shety moist part of the forest. Among these
families, Polypodiaceae is the largest family witB species as epiphytes followed by
Aspleniaceae with four species, Davalliaceae witled species and rest of the families with
only one species each. Most of the epiphyte speaasdominant irPicea, Ouercus, andllex
trees. The species found on tRécea, Ouercus, and llex trees were epiphytic as was
lithophytes.

Common epiphytic pteridophyte species of Nubri esllincludes Araiostegia pulchara,
Drynaria mollis, Asplenium ensiformis, Asplenium laciniatum subsp kukkonenii, Asplenium

laciniatum subsp tenuicaule, Lepisorus loriformis, andPichisermollia malacodon.
3.2.2Terrestrial

Fern and fern allies were most commonly found mresdrial habitat. The largest number of 65
species of fern and fern allies was terrestriamilarly, majority of species belonging to 15
families (Adiantaceae, Blechnaceae, Botrychiaced@ytheaceae, Dennstaedtiaceae,
Dryopteridaceae, Equisetaceae, Lycopodiaceae, Nigplidaceae, Osmundaceae, Pteridaceae,
Schizaceae, Selaginellaceae, ThelypteridaceaeWaradisiaceae) were found as terrestrial on
open shady areas and near streams. Dryopteridad&seisiaceae are largest familes having
terrestrial species each with 15 species, follotwedPteridaceae with 14 species. Adiantaceae,
Dennstaedtiaceae, and Selaginellaceae, comprigbseef species each and rest of the family

with one species each.

Athyrium fimbriatum, Deparia boryana, Diplazium esculantum, Diplazium maximum, and
Equisetum ravens are commonly found growing on shady streams. Whdlientum tibeticum,
Athyrium  flabellulatum, Athyrium spinulosum, Cystopteris moupinensis, Deparia
allantodioides, Dryopsis apiciflora, Dryopteris basisora, Dryopteris juxtaposita, Dryopteris
komarovii, Dryopteris redactopinnata, Dryopteris sublacara, Dryopteris xanthomelas,

Dryopteris zayuensis, Dryopteris fructuosa were common on shaded and moist forest floor.

Among the terrestrial specieBryopteris sublacara, Notholaena himalaica, Onychium
cryptogrammoides, Osmunda claytoniana, Pteridium revolutum, and Thelypteris levingei, was

common in most of the forest floor.



3.2.3Lithophytes

Species of eight families (Aspleneae, Adiantaceae, Dryopteridaceae, Nephrolepida
Oleandraceae, Polypodiaceae, Pteridaceae, Woods)awere found as lithophytes growing
rock crevices under shady areas. Among the lithigghi?olypodiaceae is the largest far
with 13 species follwed by Dryopteridaceae with 7 species, Aspleniacgh species

Pteridaceae (3 species), and Woodsiaceae withpgemes

Asplenium ensiformis, Asplenium laciniatum subsp kukkonenii, Asplenium laciniatum subsp
tenuicaule, Lepisorus loriformis, Pichisermollia malacodon, Dryopteris acutodentata,
Polystichum stenophyllum are some of the common species as lithophytes faundrious
forest types but at the same time specises Asplenium ensiformis, Asplenium laciniatum

subsp kukkonenii, Asplenium laciniatum subsp tenuicaule, Lepisorus loriformis are also found

as epiphytes.
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Fig. 9. Number of families representing each hal
3.3 Relationship of species based on forest ty

On the basis of forest types, the relationship betwspecies und in thearea is shown i
dendrogram (Fig. 10). In the beginning, the spearessplitted into clades '1' representing
species distributed well in more than one foregesyand '2' representing the species dom
in specific forest types. The de '2' again splits into subclades 'A" and 'B'. tFm ‘A’
represents the species fr@uoercus dominant forest whereas 'B' again splits into sudes 'I',
‘I'and 'llI' consisting the species of quite heghaltitudes in 'I' and 'll' whereas specielower

altitudes in 'lll'. Of them, 'l' seems to conslst species frorJuniperus dominant fores
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whereas 'lI' fronrRhododendron-Acer forest. The subclade 'llI' ultimately splits in#, "b' aid
'c' subclades of which 'a’ gives 'x' containingcgggefrom crop land and 'y’ from Pi-Laurales
forest.

3.4 Distribution of species along altitudinal gradent

Altitude plays a very important role in the distriton pattern of ferns. There is greariation

in the distribtion of fern species (Appendix ) in the study area. Ferns are found abun
between 240@800 m having 41% followed by the distribution beém an altituc 1500-2200
m with 3846 and around 2% between 3000-3400 m and %3between3600-4000 m
respectively of the total collection. It was alsbserved that the distribution of ferns

dependent on the floristic composition and strieir the woody vegetation along the slc
The forest between 24®B00 m isLarix and Quercus foreg which seems to be very suital
for many fern species, along with suitable tempegatind high level of moisture content la
number of fern species are found. Due to farmlaodirad 1500 m followed by Laurales a
Quercus forest above 2400 m most (he species are terrestrial followed by epiphytek\ary

few lithophytes. While in high altitude above 30@0the tree <ecies slowly decreases so
number of epiphytes slowlyecreases and there are more nu of terrestrial and lithophyte

m1500-2200 m 2400-2800 = 3000-3400 u 3600-4000

Fig. 11.Diversity of fern and fern allies in regards tofelient altitude

Presence of terrestrial and lithophytes in the drgdititude and epiphytes being complet
absent at high altitude indicates that the treeispearegradually decreasing towards tree
line, which supports the physiography of the cour



3.5 Economic importance

The economic uses of the species are categoriziet time following headings.

I Edible - A total 5 species have been found widely usedoad. The immature
shoot ofDiplazium esculentum, Tectaria coadunata, Dryopteris cochleata, Cythea
spinulosa and water ball oNephrolepis cordifolia are widely used as vegetable. Of
them,Diplazium esculentum was the most widely used species for vegetablestim
for 2-3 months and some of the areas are alreadgnie cleared due to over
harvesting.

Il. Medicinal - Rhizome ofDrynaria spp. is one of the major medicinal plants used
not only on local level but also a major sourcermome through export. Huge
amount of dried rhizome dDrynaria spp. is exported to Tibet. SimilarRteris
subquinata is usually used for cut and wound. Likewise, Rawtd leaves used as
an expectorant.Among them the usePtdris subquinata is reported for the first
time.

Il Ornamental - Nephrolepis cordifolia, Drynaria spp. are widely used for
decorative purposes.

V. Others - Besides the major food and medicinal uses, taeresome other utilities
too. As the major occupation of locals is mainlyiagture, they need lots of green
manure for making compost, fodder and litter forinais. Species like
Dennstaedtia appendiculata, Pteridium revolutum, Pteris biaurita, Pteris cretica,
Osmunda claytoniana, Dryopteris redactopinnata, Dryopteris sublacara, few
species ofAthyrium, Diplazum maximum, Onychium contiguum, Coniogramme,

Deparia andWoodwardia are mainly used.




Fig. 12. A-B. Researcher taking information witledb people (photo by Rajesh); CBiplazium esculentum,
widely used species for vegetable;Tectaria coadunata; H. Dried rhizome oDrynaria; |. Pteris subquinata



3.6 Taxonomic Treatment

The pteridophytes collected from the study areaaranged according to Pichi Sermolli,
R.E.G. (1996) as followed in DPR (2002). Key to gemera and species found in the field are
prepared with the help of available relevant literes for ease identification. Each taxon with
its recent name, author citation, basionym, widedgd few synonyms and distribution based
on DPR (2002) and Fraser-Jenkins (2008), taxonodescription, ecology and voucher

specimen are given.
LycopodiaceaeP. Beauvex Mirb.

Perennial, evergreen herbs, terrestrial or epiphgtems erect or prostrate, rather branched,;
more or less elongated. Leaves microphyllous, simpithout ligule. Homosporous; sporangia
solitary in the axils of the sporophylls or in téna spikes.

Key to the genera
la. Epiphytic, plant small, roots in a single baamp.............c..cccooi i, Huperzia

1b. Terretrial, plant large, roots emerging atnveés along horizontal stem ....... Lycopodium

Huperzia Bernh.

Epiphytic herb. Stems erect, branched. Leaves gedarspirally, small, linear-lanceolate.
Sporangia solitary in the axils of the modifiedves, compressed.

Huperzia hamiltonii (Spreng.) Trevis., Atti Soc. Ital. Sci. Ndt7 : 248 (1875); Dixit : 50
(1981); Ollgaard : 165 (1975); Nakaikeal. : 192 (1990); Fraser-Jenkins : 313 (1997); DPR :
22 (2002).

Lycopodium hamiltonii Spreng., Syst. Ved : 492 (1828); Clarke : 590 (1880); lwatsuki : 166
(1987); Gurung : 6 (1986).

Urostachys hamiltonii (Spring) Herterex Nessel, Lycopod.: 68 (1939), Ind. Lycopod.: 63
(1949).

Rhizome short-creeping, tufted in a basal poirengt erect, simple, cylindrical, c. 7 cm long.
Leaves simple, elliptic-lanceolate, thick, leathemargin entire, apex obtuse, midrib distinct,
one nerved, lower leaves larger than the upper 8perophylls sparsely arranged, elliptic-
lanceolate, midrib distinct, base cuneate, margitiree Sporangia free, solitary in the axils,

reniform and compressed, yellowish. (PI. 1. A).



Distribution : Nepal, uncommon in W. but commondné& E. at lower mid to higher altitudes
(850-2500m); Tibet; Arunachal Pradesh; Bhutan; &iklDarjeeling; Uttarakhand.

Ecology : Epiphytic on mossy tree trunks.

Voucher specimen Gorkha, Near by Philim, c. 1500 m,"8@eptember, 2012, S. Bhattarai,
950 (KATH).

Lycopodium L.

Plants small to large. Main stems creeping or eteafy. Lateral branches ascending or erect,
dichotomously branched. Leaves spirally arrangedcdolate or linear, papery to leathery,

midrib indistinct, margin entire or toothed, apexminate. Strobili solitary or aggregated.

Lycopodium veitchii Christ, Bull. Geogr. Bot. Mans906: 141 (1906); Herter, Ind. Lycopod.:
46 (1949); Tagawa : 200 (1971); Iwatsuki : 167 B®7Tsai & Shieh, Fl. Taiwan ed. 2 1 : 43
(1994).

Rhizome long-creeping. Aerial shoots creepingOcci® long. Lateral branches suberect, 10-15
cm tall, dichotomously branched with well-differexteéd lateral branchlets much branched,
small stem together with leaves. Leaves spiraligraged, dense, linear-lanceolate, herbaceous,
base not adnate to branchlet, sessile, marginegagirex acuminate. Strobili solitary, terminal,
2-2.5 cm long, pale yellow, sporophylls broadly tyaimbricate, apex long acuminate.

Sporangia enclosed. (PI. 1. B-C).

Distribution : Nepal, rare in E. & (C. now onwarat) high altitudes (3000-3700 m); Myanmar;
Tibet; Bhutan; Sikkim; Darjeeling.

Ecology : Rare, growing on Rhododendron-Birch fofiesr.

Voucher specimen : Gorkha, Above Samagaun, 4008"mM)ctober, 2012, S. Bhattarai, 1610
(KATH; TUCH)

SelaginellaceaéVlilde

Terrestrial herbs. Stems tufted, erect of prostratech branched and bearing rhizophores.
Branches alternate or dichotomous. Leaves simptealls one nerved with a ligule.

Heterosporous; sporangia grouped in strobili.
SelaginellaP. Beauv.

Terrestrial, annual herb. Stems suberect, branaliedptomous. Leaves simple, small, entire

with a mid-vein, either all similar and spirallyranged or dimorphic and tetrastichous, a



minute ligule at the adaxial surface. Heterospgrepsrangia borne in the axils of specialized

leaves; megasporangia at the base and microsparantjie apex of the strobilus.

Key to the species

la. Sterile leaves monomorphic, spirally arranged. ...............ocooveviiiiiiinennns S vardel
1b. Sterile leaves dimorphic, arranged in dorsdhamtral ranks .................cooovviiiennne. 2
2a. Smaller sporophylls in the same plane as theatiteaves ..................... S pallidissma
2b. Smaller sporophylls in the same plane as thealdeaves .................. S. chrysocaul os

Selaginellachrysocaulos(Hook & Grev.) Spring, Bull. Acad. Roy. Sci. BrukO: 232 (1843);
Alston : 225 (1945); Tagawa : 200 (1971); ChowdhuBy(1973); Iwatsuki : 167 (1975); Dixit
: 12 (1984); Gurung : 8 (1986); Nakaike & Gurungs5 (1995); Thapa : 8 (200); DPR : 25
(2002).

Lycopodium chrysocaulos Hook. & Grev., Hook. Bot. Mis@ : 401 (1831).

Rhizome long-creeping. Stem tufted, thin, slendegct, bright yellow, usually rooting at base
only and stoloniferous at the base. Lamina 15-18leng, 3-5 cm broad, branches short,
pinnately decompound and glabrous. Lateral leawatker distant, oblique, ovate, closely
arranged towards the apex, bright-green, textumnbnanous, finely serrulate and imbricated

over the stem at the base. (PI. 1. D).

Distribution : Nepal, abundant in W., C. & E. ater mid to higher altitudes (700-2600 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglinJttarakhand; Himachal Pradesh;
Jammu & Kashmir.

Ecology : Common, growing on damp and shady fdtests.

Voucher specimen : Gorkha, Gapsya, 2200 thJéne, 2012, S. Bhattarai, 57/11 (KATH;
TUCH).

Selaginellapallidissima Spring. Bull. Acad. Roy. Sci. Brux0 : 231 (1843); Alston : 216
(1945); lwatsuki : 168 (1975); Fraser-Jenkins : 81997); Thapa : 8 (2000); DPR : 28 (2002)

Slaginella integerrima sensu Strachey, Gaz. North-West Prov.: 66 (18&®) Spring (1850).

Rhizome long-creeping. Stem much branched, creepimgberect, c. 15 cm long, tufted, thin,
slender, rhizophore arises from the base as wealpag of main stem, bright yellow, usually

rooting at base only and stoloniferous at the baamina up to 5 cm long, c. 0.5 cm broad,



branches short, pinnately decompound and glabrbateral leaves distant, but closely
arranged on ultimate branches, oblique, ovate,hbggeen, texture membranous, finely
serrulate and imbricated over the stem at the ijB&el. E).

Distribution : Nepal, scattered W., C. & E. at héghaltitudes (2700-3300 m); S.W.China;
Uttarakhand.

Ecology : Common, growing on damp and shady fdtests.

Voucher specimen : Gorkha, Gapsya, 2200 thQttober, 2012, S. Bhattarai, 973 (KATH,;
TUCH).

Selaginella vardeiH. Leveille, Cat. PI. Yun-nan, 172 (1917).
Slaginellavardel var. gracilis Ching.

Xerophytic habit. Rhizome creeping, aerial shooeeping, up to 10 cm long. Rhizophores at
intervals throughout the length of creeping stem lranches, borne on dorsal side in axils of
branches. Main stems anisotomously branched thouighlabrous; leafy branches glabrous,
radially symmetriacal. Leaves spirally arranged alh sides of stem and branches,

monomorphic throughout, linear-lanceolate, apexracate. (Pl. 1. F-G).

Distribution : Nepal, new record in C. at mid alte (2200 m); S Gansu, Sichuan, Xizang;

Yunnan.
Ecology : Uncommon, growing on exposed dry rocks.
Voucher specimen: Gorkha, Gap, 2200 thQttober, 2012, S. Bhattarai, 971(KATH; TUCH).

Note: This species was collected from 2200 m whichr aftess check with all the species of
SHagindla from Nepal didn’t match. Comparing with the moralgical characters, the habit and
habitat withSdaginella vardel from Yunnan Province of China which showed distei@aracteristic

features having spirally arranged leaves, mononmthtoughout and xerophytic habitat did match

the species. The species has therefore, beerfistagSdagindla varde new record for Nepal.
EquisetaceaeRich.ex DC.

Perennial herb. Rhizomes creeping. Stems brandredyed with distinct nodes at intervals,
hollow and bearing whorls of very small, scale likaves and forming a sheath above the

nodes; the foliar leaves with many teeth. Spikesiteal.



Equisetum L.

Perennial rather evergreen herb. Rhizomes muclchedn Stems erect, ribbed, hollow, except

at the nodes and bearing a whorl of toothed, skdatdiomosporous; sporangiophores in cones.

Equisetum arvensL., Sp. P1.2: 1016 (1753); Hauke, Nova Hedwid8 : 435 (1978); Dixit :
19 (1984); Ilwatsuki : 243 (1988); Nakaike & Gurunth5 (1995); DPR : 30 (2002);

Rhizome long, creeping. Stipes erect, green, sisgm-ridge, hollow except at nodes, tufted
with a narrow central lamina, much scabrous. Leaedsiced to teeth of a foliar loose sheat,
simple, whorled, arising from one internode and eming the next; branches densely whorled,

short, arising from the base of the leaf sheath 1(FH).

Distribution : Nepal, rare in W., C. & E. at low tagher altitudes (1350-3800 m); Tibet;
Uttarakhand; Himachal Pradesh; Jammu & Kashmirjgtatk, Afghanistan.

Ecology : Terrestrial, often growing along the atres of river.

Voucher specimen : Gorkha, Shyalla, way to Lho,B#0) 9" June, 2012, S. Bhattarai, 35/16
(KATH; TUCH).

BotrychiaceaeNakai

Rhizome short, erect. Fronds consist of a commipe sif variable length from arise a sterile
lamina and a fertile segment. Common stipe thigshly, glabrous or hairy. Sterile lamina
pinnately compound; veins free, simple or forkedrtile segment with a stipe of variable

length; fertile spike usually a panicle. Sporardj&tinct, large.
Botrychium Sw.

Rhizome short, erect, unbranched. Fronds shoitk,tHieshy, consisting of a fertile and a
sterile segment. Lamina pinnate; veins free, singpléorked. Fertile segment generally arises
towards the base of the common stipe and withpe gif variable length but longer than the
sterile lamina; fertile spike either simple or krhed. Sporangia distinct, globular, large.

Spores yellowish.
Key to the species
la. Lamina 1-pinnate, pinnae fan shaped .............cooiin i immmer e e e, B. lunaria

1b. Lamina 2-3 PINNALE .....oovie et e v e et e et em e e B. multifidum



Botrychium lunaria (L.) Sw., Schrad. J. Botl800 (2) : 110 (1801); Clarke : 587 (1880);
Beddome : 469, f. 293 (1883); Tagawa : 78 (19583t$uki : 169 (1975); DPR : 32 (2002).

Osmunda lunaria L., Sp. P12 : 1004 (1753).

Rhizome small, short, erect, apex hairy. Stipe® % long, greenish, cylindrical, hollow,
succulent. Sterile lamina pinnate 3-5 cm long, &R broad, sessile, narrowly triangular
lanceolate or oblong, fleshy, coriaceous, glabrgisnae 4-5 pairs, close, often overlapping;
flabellulate, margin entire, veins free, glabroksrtile segment glabrous, panicle, racemose;

sporangia large, sessile. Spores yellowish. (R). 1.

Distribution : Nepal, rare in W. C. & E. at hightr high altitudes (2450-3650 m); Tibet;
Bhutan; Sikkim; Uttarakhand; Himachal Pradesh; JardnKashmir; Pakistan; Afghanistan.

Ecology : Terrestrial, growing in meadows.

Voucher specimen : Gorkha, Samagaun, 2230"ndude, 2012, S. Bhattarai, 15/13 (KATH;
TUCH).

Botrychium multifidum (S.G. Gmel.) Rupr., Beitr. Pfl. Russ. Reth.: 40 (1859); lwatsuki :
169 (1975); Fraser-Jenkins : 311 (1997b); DPR (2822).

Osmunda multifida S. G. Gmel., Nov. Comm. Acad. Sci. PtE2.: 517, t. 11 (1768).

Rhizome short, erect. Common stipe medium, 10-13ag, sparsely hairy at base. Lamina
bipinnate to tripinnatifid, 10-12 cm long, 8-10 dmpad, deltate to broadly triangular, texture
herbaceous, glabrous; pinnae 3-4 pairs, 6-7 cm, [Bf8cm broad, alternate, ptiolate, petiole
0.5-1 cm long; ultimate lobes crowded giving therigd lamina the appearance of a 'ball’, acute
with their margin, slightly hyaline; veins free,agkrous. Fertile stipes 10-12 cm long, much

longer than the sterile one; panicle 2-3 cm lormprSs yellowish. (PI. 2. A).

Distribution : Nepal, W. C. & E. at mid to highdtitudes (1350-3000 m); Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachahéesh.

Ecology : Rare, growing on forest floor.
Voucher specimen : Gorkha, Gapsya, 2200 Mi,\3@y, 2012, S. Bhattarai, 58/1 (KATH)
OsmundaceaeBerch. & C. Presl

Rhizome erect, hairy. Stipes thick, hairy when ygpuramian 1-2 pinnate, large, fertile pinnae
usually devoid of lamina, intermediate; veins frisgked. Sporangia large, free, short-stalked,

borne either in clusters along the veins or indisss$Spores green turning brown at maturity.



Osmundal.

Rhizome erect or sub-erect, short, thick, hairynéis generally isomorphic. Stipes arranged
spirally, stipes bases swollen; rachis hairy ltke $tipe, narrowly winged. Lamina 1-2 pinnate,
usually thick leathery, glabrous on maturity; veinse, forked. Sporangia globose. Spores

brown on maturity, globose.

Osmundaclaytoniana L. subspyvestita (wall. ex Milde) A. Love & D. Love, Taxor26 (2-3);
324 (1977); Fraser-Jenkins : 186 (1997); DPR :28®2).

Osmunda claytoniana L. var. vestita Wall. ex Milde, Monogr. Gen. Osmund.: 102 (1868); Ito :
455 (1966).

Rhizome erect, thick. Fronds isomorphic. StipesgJoR0-50 cm long, stramineous, hairy.
Lamina pinnate, 20- 50 cm long, 10-15 cm broadravely triangular lanceolate, texture thick,
herbaceous, glabrous; pinnae up to 20 pairs, 7+#0lang, 2-4 cm broad, alternate to
subopposite, shortly petiolate, lanceolate, madgeply lobed to the costa, rarely pinnate;
middle 3-7 pairs of pinnae fertile, the rest seerdterile pinnules 0.8-2 cm long, close, oblong,
apex rounded or obtuse, margin entire. Fertileggshorter than the sterile ones bearing dense
cluster of sporangia; costae of the fertile pinmaéry, long sporangia produced in dense
clusters, attached to the surface of veins. Spgladmse. (Pl. 2. B).

Distribution : Nepal, abundant throughout W., CE&at mid to high altitudes (1400-3600 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : Growing in the forest or in open meadows.

Voucher specimen : Gorkha, Namrung, 2600 nf' e, 2012, S. Bhattarai, 29 (10) (KATH;
TUCH).

PolypodiaceaeBerch. & C. Pres|

Mostly epiphytic, rarely terrestrial. Rhizomes @i or sometimes ascending, with usually
broad and peltate based, very rarely bristle-likehair-like scales. Stipes mostly articulate.
Fronds simple and entire or more or less deeplgdadlr pinnate, very rarely more compound,
usually jointed at the base of stipe, scaly onhairglabrous; texture usually firm; veins free or
reticulate with free veinlets in the areoles. Sarictly exindusiate, either almost round, small
or large, sometimes sunk in cavities in the surgsctne frond, or elongated, parallel to the
main veins or parallel to the margin, or acrostidran all or part of the frond.



Key to the Genera

I T o T o E-0 [T/ g o] o [ Drynaria
o N o 0] o ES £=To T 0 T o] o 2
2a. Fronds pinnatifid t0 PINNALE ........coiiriii i e e 3
2D, FrONAS SIMPIE ot e e e e e e 6
3a. Sori one or more rows in between the main veinS............ocoooie i, 4
3b. Sori terminal on a free veinlet i an areo0le ..o vv i 5
4a. Lamina PINNALE ... ..t it e e e e e e Arthromeris
4b. Lamina simple, deeply pinnatifid ...............ocooiii i Phymatopteris
5a. Pinnae fusing, adnate .............coviiii it e Polypodiodes
5b. Pinnae separate and articulated ................cocoo i Goniophlebium
6a. Sori round, placed in a single row on eithée sif the midrib ........................ Lepiorus
6b. Sori scattered all over the leaf SUIface .......... ..o 7
7a. Stellate hairs NOt PreSENt ... e e e e Microsorum
7h. Stellate hairs PreSENt ... ... ie et e e e e e e Pyrrosia

Arthromeris J. Sm

Rhizome long-creeping, thick, somewhat fleshy, dgnscaly. Stipes rather long, articulated to
the rhizome. Lamina pinnate, imparipinnate, glabropinnae opposite to subopposite to
alternate, sessile, lanceolate, margin almostesnt&ins distinct; veinlets anastomosing to form

areolae. Sori exindusiate. Spores bilateral.

Arthromeris wallichiana (Spreng.) Ching, Contrib. Inst. Bot. Nant. Acackigihg 2 : 92
(1933); Tagawa : 490 (1966); Iwatsuki : 196 (197G)rung : 91 (1986); Nakaike & Gurung :
152 (1995); DPR : 38 (2002).

Polypodium wallichianum Spreng., Linnaeus Syst. Veyy: 53 (1827).

Rhizome long-creeping, thick, somewhat fleshy, dgnscaly; scales brown. Stipes distant on
rhizome, c¢. 20 cm long, stramineous to pale-braylahrous. Lamina pinnate, c. 15 cm long, c.

8 cm broad, ovate-lanceolate, texture coriaceolgssy, glabrous; pinnae c. 2 pairs,



subopposite to alternate, sessile, base cuneateunded, lower surgace pale-green, margin
with a thick cartilaginous line; veins prominentaching the margin, almost paralle, smaller
veins anastomosing to form many irregular areolae.

Distribution : Nepal, common throughout W.,C. & &.upper mid to higher altitudes (2100-
3300 m); Tibet; Arunachal Pradesh; Bhutan; Sikkibarjeeling; Uttarakhand; Himachal
Pradesh.

Ecology : Uncommon, epiphytic on mossy tree trunk.

Voucher specimen : Gorkha, Below Namrung, 2400 A June, 2012, S. Bhattarai, 21/19
(KATH).

Drynaria (Bory) J. Sm

Rhizomes long-creeping, fronds always of two kindtgrile ones quite different with
characteristic humus collecting nest-leaves, felialpng-stalked, green; rachis hairy,
coriaceous; reticulate. sori yellowish-brown, ropimda single row.

Key to the Species

la. Rhizome-scales papyraceous, imbricate; foliegees oblong to oblong-subdeltiod; lateral

pinnae rarely more than 12 Pairs .......ooovveiiiiiii i e e e e e D. propinqua

1b. Rhizome-scales membranous, patent; foliageeteaxblong-lanceolate; lateral pinnae

commonly more than 15 Pairs .....oviieiie it e e D. mollis

Drynaria mollis Beddome, Ferns Brit. India : t. 216 (1867); Tagav®l (1955); lwatsuki :
198 (1975); Nakaike & Gurung : 192 (1988); Frasarkins : 313 (1997); DPR : 41 (2002).

Rhizome long-creeping, thick, densely scaly; scéigist-brown. Fronds dimorphic. Sterile

fronds : Stipes very shot, base scaly, rachis brdwiry. Lamina simple, pinnatifid,8-14 cm

long, 5-8 cm broad, elliptical ovate, deeply lob&eértile fronds : Stipes 3-7 cm long, light-

brown, sparsely scaly, scales as on sterile fronaisina simple, pinnatifid, 25-30 cm long, c.

10 cm broad, ovate, deeply lobed almost to theisaofargin entire, hairy, apex acute, texture
herbaceous, lower lobes gradually much reduce@& almost half the length of middle ones;
lowermost lobe decurrent on stipe; veins anastamgosd form areoles. Sori small, round.
Spores brown. (PI. 2. C-D).

Distribution : Nepal very common in W., C. & E. at higher altitudesb&i; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandn&thal Pradesh.



Ecology : Epiphytic
Voucher specimen : Gorkha, Gapsya, 2200 i,\3@y, 2012, S. Bhattarai, 4/1 (KATH).

Drynaria propinqua (Wall ex. Mett.) J. Sm. apud Bedd., Ferns Brit. India 180 (1866);
Tagawa : 493 (1966); Iwatsuki : 198 (1975); Nakask&urung : 192 (1988 a) ); DPR : 41
(2002).

Polypodium propinquum Wall. ex Mett., Abh. Senck. Naturf. Ges. (Frankfu2t) 120, t. 2, f. 50
(1857); Clarke : 556 (1880); Hope : 89 (1903)

Rhizome long, creeping, strong, covered with brgtiwn hairy scales. Fronds distinctly
dimorphic, pinnate, sterile ones 10-15 cm long28zin broad, sessile, scale-like; fertile ones
green, becomes yellowish on maturation, 30-40 ¢1g,l8-10 cm broad, cut down nearly to the
rachis, glabrous, lobes linear, acuminate; rachised above and grooved below; texture sub-
coriaceous; main vein distinct, lateral veins amastsing; sori conspicuous, bright, round, in a
single row on either side of the midrib. (PI. 2. E)

Distribution : Nepal common throuthout W., C. & Bt lower mid to mid altitude; Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; tikdnand.

Ecology : Epiphytic, growing on tree-trunks.

Voucher specimen : Gorkha, Near by Philim, c. 169010" June, 2012, S. Bhattarai, 945
(KATH; TUCH).

Goniophlebium (Bl.) C. Presl

Rhizomes long-creeping, clothed with dark-brownesaFronds in two ranks, jointed to short
outgrowths from the rhizome, deeply pinnatifid amrate; pinnae or loves shallowly toothed;
veins free, veinlets unite to form areoles withreefincluded veinlets running towards thr

margin. Sori round, on the terminal end of theudeld veinlets.

Goniophlebium argutum (Wall. ex Hook.) J. Sm. in Hook., Gen. Fil.: t. 51 (1840),d8leme :
t. 6 (1865), 323, t. 174 (1883), Nakai#teal.: 191 (1990); Fraser-Jenkins : 313 (1997b); Rodl-
Linder : 410 (1990); Thapa : 10 (2000); DPR : 4002).

Polypodium argutum Wall. ex Hook., Sp. Fil.5 : 32 (1863); Clarke : 551 (1880); Hope : 87
(1903); Tagawa : 497 (1966); Iwatsuki : 202 (19T@)rung : 105 (1986).

Rhizome long-creeping, thick, scaly; scales dadwhr to blakish. Stipes 13-20 cm long,
sparsely hairy to glabrous. Lamina pinnate or tigsat deeply pinnatifid, 35-50 cm long, 15-



20 cm broad, texture herbaceous, glabrous; pin@akslcm long, 1.5-2 cm broad, opposite to
sub-opposite, sessile, lanceolate, margin shallotelythed, acuminate; veins prominent,
running mid-way to margin, anastomosing to formeees of large costal areolae, with free
single included veinlets; veins ends thickenedbmlas. Sori superficial, round, at the ends of
free included veinlets in the costal areolae, single row on either side of the costa and one

between each main lateral veins. Spores yellowi@h2. F).

Distribution : Nepal, common in W., C. & E. at miiol upper mid altitudes; Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandn&thal Pradesh.

Ecology : Growing as epiphytic and terrestrial bady parts of the forests.

Voucher specimen : Gorkha, Tallo Rupal, 3200 M, Qctober, 2012, S. Bhattarai, 1469
(KATH).

Lepisorus (J. Sm.) Ching.

Rhizomes long-creeping, covered with dull browmckolate scales. Fronds simple, entire,
coriaceous; midrib raised on both surfaces, lategals anastomosing. Sori conspicuous, large,

round, bright-brown, in a single row on either sideéhe midrib.

Key to the species
la. Lamina narrow (usually less than 2 cm broad) ..ccccoooviiiiii i, 2
1b. Lamina broad (usually more than 2 cm broad) ..........coooviiii i e 4

2a. Rhizome thin, lamina small, c. 5 cm, often draad slightly blunt-tipped ..L. clathratus

2b. Rhizome thick, lamina not so smal, apex acut@ina...............occccveeeviieniennannnnns 3
3a. Rhizome scales concolorous, sori marginal ........cccceceeiiiiiviiiiiiiiennnnnn. L. loriformis
3b. Rhizome scales bicolorous, sori medial, large. ................cocee v L. thunbergianus
4a. Lamina thick, sub-coriaceous, veins 0bSCUre .. ...cveeieieiiieeveeeneenn..... L. mehrae
4b. Lamina thin, herbaceous to membranaceous; egiparent ............... L. scolopendrium

Lepisorus clathratus (C. B. Clarke) Ching, Bull. Fan Mwm. Inst. Bio. @B) 4 : 71 (1933);
iwatsuki : 232 (1988); Shieh, De Vol & Kuo, FI. Wain ed. 21 : 489 (1994); DPR : 42 (2002).

Polypodium clathratum C.B. Clarke, Trans. Linn. Soc. Lond. Il Bdt: 559, t. 82, f. 1 (1880).



Rhizome long-creeping, thin, scaly. Stipe c¢. 1 @ngl stramineous, thin, glabrous; rachis
prominent. Lamina short, deciduous in winter, oftenad and usually slightly blunt-tipped,
texture herbaceous; scaly, scales deciduous, bagogiabrous, margin entire, generally
middle parts of the frond fertile, herbaceous; ghals; veins distinct on both surfaces,

anastomosing. Sori round, large, medial. Spordewsh. (PIl. 2. H).

Distribution : Nepal, fairly common in W., C. & @t high altitudes on rocks; Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakharadnthu & Kashmir; Pakistan.

Ecology : Growing on rocks.

Voucher specimen : Gorkha, Near Birendra Tal, Samag 3600 m, % June, 2012, S.
Bhattarai, 44/15 (KATH).

Lepisorus loriformis (Wall. ex Mett.) Ching, Bull. Fan Mem. Inst. Biol. (Bot4): 81 (1933);
Tagawa : 494 (1966); Iwatsuki : 198 (1975); Guru§ (1986); Nakaiket al. : 192 (1990);
DPR : 10 (2000); DPR : 43 (2002).

Polypodium loriforme Wall. ex Mett., Abh. Senck. Naturf. Ges. (Frankfu2t) 92 (1857).

Rhizome short-creeping, thin, densely scaly; sdall@sk, concolorous. Stipes approximate 1-3
cm long. Lamina simple, long, hanging from treenks; 30-40 cm long, 1-2 cm broad,
narrowly linear, base gradually attenuate, apexg,loacuminate, margin entire, texture
subcoriaceous, sparsely scaly, persistent in wint&ins obscure. Sori round, small,

submarginal. Spores yellow. (PI. 2. 1).

Distribution : Nepal, common in W.,C. & E. at uppeid to higher altitudes; Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhand.

Ecology : Common, epiphytic on mossy tree trunksiding down.

Voucer specimen : Gorkha, Namrung, 2600 thO&tober, 2012, S. Bhattarai, 1092 (KATH;
TUCH).

Lepisorus mehrae Fraser-Jenkins, New Sp. Syndrome etc.: 157, 158,(B997); Thapa : 10
(2000); DPR : 43 (2002);

Rhizome long-creeping, thick, loosely attachedhe substratum by long roots, scaly; scales
brown. Stipes slightly distant on rhizome, usualfgwded towards growing tip, stramineous,
scaly, scales brown, rachis prominent on loweras;f stramineous, scaly, scaly dark-brown,
decreasing towards the apex, margin with promifieaxhentous projections, apex acuminate.

Lamina simple, 15-25 cm long, 1.5-3 cm broad, bipkahceolate, base gradually decurrent on



stipe, apex acute, margin entire, texture thiclkcsuaceous; veins inconspicuous. Sori not

deeply imersed, round, large, submedial. Spordswish. (PI. 3. A).

Distribution : Nepal, fairly common in W., C. & &t mid to upper mid altitudes; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandnéthal Pradesh.

Ecology : Common, growing as epiphytic or lithopbyt

Voucher specimen : Gorkha, Namrung, 2600 thQ8tober, 2012, S. Bhattarai, 1425 (KATH;
TUCH).

Lepisorus scolopendrium(Ham.ex D. Don), Mehraex Bir, Res. Bull. Panjab Univ. (n. s.) 15:
168 (1964).

Polypodium scolopendrium Ham.ex D. Don, Prodr. Fl. Nepal.: 1 (182%jpn Burm.f. (1768).

Rhizome long-creeping, thick, woody, sclay, scalas-brown, concolorous. Stipes ¢. 0.3 mm
distant on rhizome, c. 5 cm long, stramineous, sgarscaly; scales as on rhizome; rachis
prominent, scaly, scales as on stipe, graduallyedsing in size on higher up. Lamina simple,
c. 40 cm long, 5 cm broad, broad lanceolate, basardent on stipe, apex acute, margin entire,
texture herbaceous to membranaceous, lower sudiealg; veins distinct, anastomosing to
form 4-5 areolae between margin and rachis. Samensed forming pustules on the surface,

round, sub-medial. Spores yellowish-brown. (PB3.

Distribution : Nepal, abundant in W., C. & E. atdrtio higher altitudes; Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandnéthal Pradesh; Jammu & Kashmir.

Ecology : Common, growing mostly as epiphytic anthstimes lithophytic.

Voucher specimen : Gorkha, Namrung, 2600 thD8tober, 2012, S. Bhattarai, 1432 (KATH;
TUCH).

Lepisorus thunbergianus (Kaulf.) Ching, Bull. Fan Mem. Inst. Biol. (Bot4 : 88 (1933);
Thapa : 11 (2000); DPR : 45 (2002);

Lepisorus stewartii Ching, Acta Bot. Asutro-Sirl : 23 (1983).

Rhizome creeping, thin, scaly; scales very darkaoravith narrow pale edge, bicolorous,

broad lanceolate. Stipes distant on rhizome, 1-3army, sparsely scaly, scales as on rhizome,
small; rachis distinct, sparsely scaly on lowerfateg. Lamina simple, 10-20 cm long, 0.5-1.5
cm broad, lanceolate, narrowly linear, base dentirom stipe, apex attenuate, acuminate,



margin entire, texture lightly cartaceous, lowerfate sparsely scaly, upper one glabrous;

veins obscure. Sori round, sub-medial, large. Sppate-yellow. (PI. 3. C).

Distribution : Nepal, fairly common in W., C. & &t upper mid altitudes; Tibet; Arunachal
Pradesh; Bhutan; Sikkim Uttarakhand; Jammu & KashPakistan.

Ecology : Common, growing as epiphytic or lithopbyin mossy habitat.

Voucher specimen : Gorkha, Below Namrung, 2400 'MQ6tober, 2012, S. Bhattarai, 1313
(KATH; TUCH).

Microsorum Link

Rhizome large, creeping, woody, clothed with peltatathrate scales and bearing fronds well
spaced. Fronds simple and entire, glabrous, texisually thin, main . Sori round, brown,

scattered irregularly on either side of the midrib.

Microsorum membranaceum (D. Don) Ching, Bull. Fan Mem. Inst. Biol. (Bot4 : 309
(1933); Tagawa : 80 (1955); Ray al.: 195 (1971); Iwatsuki : 201 (1975); Gurung : 103
(1986); Nakaikeet al.: 194 (1990); Fraser-Jenkins : 324 (1997) ); DBR (2002).

Polypodium membranaceum D. Don, Prodr. Fl. Nepal. : 2 (1825).

Rhizomes short-creeping, stout, covered with sc&esnds simple, size variable, large up to
10-70 cm long, 4-11 cm broad, ovate-lanceolatematate, base gradually attenuate, entire,
wavy, glabrous; texture herbaceous; veins anastoguosSori rather small, yellowish,

irregularly scattered. (PI. 3. D).

Distribution : Nepal, very common in W., C. & E.mid altitudes; Tibet; Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachah&esh; Jammu & Kashmir.

Ecology : Terrestrial or epiphytic on shady area.

Voucher specimen : Gorkha, Near by Philim, c. 16008¢" September, 2012, S. Bhattarai,
953 (KATH; TUCH).

Pichisermollia Fraser-Jenkins

Rhizome long-creeping, thick, scaly. Stipe artitedbto the rhizome. Lamina simple, deeply
pinnatifid, deeply lobed to the rachis, textureimoeous or herbaceous, loser surface glabrous,
sometimes hairy, upper surface glabrous; veinsndistSori exindusiate, large, in a row on
either side of the main vein.



Key to the species
la. Lamina ovate-lanceolate, pinnae entire, 5-I@ Pa..........coveviiiiiii i e, 2
1b. Lamina deltate, pinnae prominently serrulat®,[irs ..........ccccooviiiiiiiiiiniien e 3

2a. Frond herbaceous, narrow, pinnae deeply lobelet rachis, dark-reddish to black scales
usually present on lOWEr rachis ..........oeiiiieiii i e et e P. ebenipes

2b. Fronds corser, wide, less deeply seperatec@eijratales almost absent... P. subebenipes
3a. Fronds pubescent on one or both surfaces. cou..ooovovviivii i, P.nigrovenia
3b. Fronds glabrous on both SUMaces . veneeviiiieii i e P. malacodon
Pichisermollia ebinepes(Hook.) Fraser-Jenkins : 49 (2008).

Polypodium ebenipes Hook. Sp. Fil. 5 : 88 (1863).

Phymatopteris ebenipes (Hook.) Pich. Serm., Webbia8 : 462 (1973); Dixit : 48 (1984);
Fraser-Jenkins : 313 (1997); Thapa : 11 (2000); DR®&R(2002).

Rhizome long-creeping, thick, scaly, scale darkairoStipes 13-20 cm long, stramineous,
thick, very sparsely scaly; rachis sparsely scdgjes brown. Lamina simple, pinnatifid, 25-30
cm long, 12-15 cm broad, ovate-lanceolate, basdater margin deeply lobed almost to the
rachis, texture sub-coriaceous, glabrous; lobesngplanceolate, base broad; lateral lobes
many, 8-10 pairs, opposite to alternate; lowest gamerally deflexed. Sori oval, sub-medial, in

one row on either side of the main vein. SporesvhrdPl. 3. E).
Distribution : Nepal, common in W., C. & E. at uppeid altitudes.
Ecology : A fern of shaded wet rock surfaces otrea trunks.

Voucher specimen : Gorkha, Down after Kharka, wajamrung, 3400 m,"4October, 2012,
S. Bhattarai, 1218 (KATH; TUCH).

Pichisermollia malacodon(Hook.) Fraser-Jenkins : 50-51 (2008).
Polypodium malacodon Hook., Sp. Fil5: 87 (1863).

Phymatopteris malacodon (Hook.) Pich. Serm., Webbi28 : 463 (1973); Dixit : 49 (1984);
Thapa : 11 (2000); DPR : 50 (2002).

Rhizome long-creeping, thin, scaly. Stipes 8-11long, stramineous, thin, fragile, glabrous;

rachis as long as stipe, glabrous. Lamina simghsmatifid 10-15 cm long, 8-10 cm braod,



dentate or triangular lanceolate, base subcordaterdate, margin deeply lobed to the rachis,
texture sub-coriaceous, glabrous; lobes ovate tdate base not broad, apex acuminate,
margin very prominently and acutely serrulate, estany, long and sharp; terminal lobe
largest, all drawn upwards, opposite to alternatns anastomosing. Sori oval or round,

submedial, in one row on either side of the maimv8pores light-brown. (PI. 3. F-G).

Distribution : Nepal, common in W., C. & E. at uppeid altitudes; Tibet; Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachahéesh.

Ecology : Lithophytic on mossy rocks or epiphytimm dree trunks $orbus sp. and
Rhododendron sp.)

Voucher specimen : Gorkha, Down after Kharka, wajamrung, 3000 m,"4October, 2012,
S. Bhattarai, 1151 (KATH; TUCH)

Pichisermollia nigrovenia (Christ) Fras.-Jenk. : 51 (2008)

Polypodium shensiense var. nigrovenium Christ, Bull. Acad. Int. Geogr. Bot Le Mai$ : 106
(1906); Fraser-Jenkins : 51 (2008).

Rhizome long creeping, scaly, scales brown, lamteolStipes straw-coloured, 5-10 cm long,
slender, glabrous. Lamina simple, pinnatifid deeplythe lobe, 5-9 cm long, 4-6 cm broad,
lobes usually not more than 4 pairs, lanceolatgécgs long, 1-1.5 cm broad, margin shallowly
serrate, apex obtuse, lowest pairs usually largest slightly deflexed, texture papery,

pubescent on both surfaces. Veins distinct on botfaces. Sori orbicular, on either side of the
midrib. Spores dark-brown. (PI. 3. H).

Distribution : Nepal, rare at high altitudes (35} Tibbet; Sikkim.
Ecology : Uncommon, growing as lithophytic or epippb on mossy habitat.

Voucher specimen : Gorkha, above Samagaun, 4008 ®ctober, 2012, S. Bhattarai, 1621
(KATH; TUCH).

Pichisermollia subebenipeqgChing) Fras.-Jenk. : 49-50 (2008).
Phymatopsis subebenipes Ching, Act. Phytotax. Sinic@(2) : 193 (1964).

Rhizome long-creeping, thick, scaly, scale darkabroStipes 11-20 cm long, stramineous,
thick, very sparsely scaly; rachis glabrous. Lansimaple, pinnatifid, c. 20 cm long, 15-22 cm
broad, lobes less dissected, pinnae taper more &owider base, texture sub-coriaceous,

coarser, glabrous; lobes oblong-lanceolate, basadbrlateral lobes c. 5 pairs, opposite to



subopposite; lowest pair largest. Sori oval, sulialein one row on either side of the main

vein. Spores brown. (PI. 3. 1).

Distribution : Nepal, in C. and E. at upper midtattes; Arunachal Pradesh; Bhutan; Sikkim;

Darjeeling.
Ecology : Common fern of shaded wet rock surfacemndree trunks.

Voucher specimen : Gorkha, Down after Kharka, wajamrung, 2800 m,"60ctober, 2012,
S. Bhattarai, 1421 (KATH; TUCH).

PolypodiodesChing

Rhizome long-creeping, scaly, scales brown. Froisdsnorphic. Stipes articulated to the
rhizome, rachis geneally glabrous or sometimes/staimina simple, deeply pinnatifid, deeply
lobed to the rachis, texture herbaceous to submawiss, glabrous; veins anastomosing to form
areolae with one free simple excurrent veinletsi &indusiate, in a row on either side of the
veins. Spores light-brown.

Key to the species

la. Segment margins incised or incised-Serrate .....ccoccecveieiiiiiiiiiiiinin i, P. amoena
1b. Segment margins denSElY SEITAEe .......c..veiii it e e e 2
2a.Lamina with basal lobes not deflexed .............ocoviiiiii i, P. microrhizoma
2b. Lamina with basal lobes deflexed ... P. hender sonii

Polypodiodesamoena(Wall. ex Mett.) Ching, Acta Phytotax. Sii6 (4) : 27 (1978); DPR :
52 (2002).

Polypodium amoenum Wall. ex Mett., Abh. Senck. Naturf. Ges. (Frankfu&): 80 (1857);
Clarke : 550 (1880); Tagawa : 496 (1966); lwatsukk02 (1975); Gurung : 105 (1986);
Nakaikeet al. : 195 (1990); Thapa : 11 (2000).

Rhizome long-creeping, thick, densely scaly, scliek-brown. Stipes distant on rhizome, c.
20 cm long, stramineous to light-brown, lower scefacaly throughout, scales on rhizome but
smaller on upper surface. Lamina simple, pinnatigdge, up to 45 cm long, 25 cm broad,
triangular lanceolate, apex acuminate, texturekifierbaceous to subcoriaceous; lobes many,
c. 30 pairs, c. 10 cm long, 1 cm broad, horizonésiceolate, base broad, apex acuminate; veins
prominent, anastomosing to form a row of ostal lae2oSori round on the included veinlet in

the costal areolae, in a single row on either sfdbde costa. Spores light brown. (PI. 4. A-B).



Distribution : Nepal, very common in W., C. & E. mid altitudes; Tibet; Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachah&esh; Jammu & Kashmir.

Ecology : Common, growing as epiphytic or lithoghit

Voucher specimen : Gorkha, below Namrung, 2400 ¥nQdtober, 2012, S. Bhattarai, 1030
(KATH; TUCH).

Polypodiodes hendersonii (Bedd.) Fraser-Jenkins, New Sp. Syndr. Indian idrier 202,
(1997); DPR : 53 (2002).

Goniophlebium hendersonii Bedd., Suppl. Ferns. South. India Brit. India ; 21384 (1876);
RodlI-Linder : 410 (1990).

Rhizome long creeping densely covered with scaleales black, Fronds remote. Stipe straw-
coloured, 5-8 cm long, glabrous . Lamina simpl@ngtified 10-15 cm long, 3-5 cm broad,
lanceolate, base cordate, apex acuminate, laneetaes c. 15 pairs, subopposite to alternate,
margin serrate, apex acute, upper segments spgeadioblique, lowest pairs deflexed, veins
distinct, forming a row of areolae containing a gienincluded veinlet, lamina papery. Sori
orbicular, in 1 row on each side of costa, termomalincluded veinlets, medial. Spores brown.
(Pl. 4. C-D).

Distribution : Nepal, scattered and uncommon ir&E. at higher altitudes; Tibet; Arunachal

Pradesh; Bhutan; Sikkim; Darjeeling.
Ecology : Common, growing as epiphytic or lithopbyin mossy habitat.

Voucher specimen : Gorkha, above Gumba, Namrur@f) 88 4" October, 2012, S. Bhattarai,
1253 (KATH; TUCH).

Polypodiodes microrhizoma (C. B. Clarke) Ching, Acta Phytotax. Sib6 (4) : 27 (1978);
Dixit : 52 (1984); Lu : 41 (1999); DPR : 53 (2002).

Polypodium microrhizoma C. B. Clarkeex Bak. in Hook. & Bak., Syn. Fil. ed. 2 : 511 (1874);
Clarke : 551 (1880); Hope : 86 (1903); Tagawa : @966); lwatsuki : 203 (1975).

Rhizome long-creeping, thin, scaly; scales darkalor.oStipes distant on rhizome, c. 10 cm
long, stramineous, thin, glabrous, rachis castamelown, thin, generally glabrous, or
occassionally very sparsely scaly. Lamina simplenatifid, c. 20 cm long, 5-6 cm broad,
linear lanceolate, apex acuminate, deeply lobedstiro the rachis, texture membranaceous,
herbaceous, glabrous, lobes c. 20 pairs, 3-4 cm, I68-0.7 cm broad, lanceolate, margin

serrate, lower lobe slightly smaller than the sgbsnt ones; veins anastomosing to form a



single series of costal areolae, but free towapex &f lobe. Sori round, medial, in single row

on either side of the costa. Spores light-yellow(sh. 4. E).

Distribution : Nepal, abundant in W., C. & E. atdhib upper mid altitudes; Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandn&thal Pradesh; Jammu & Kashmir.

Ecology : Occassional, growing on tree trunk onassy rocks.

Voucher specimen : Gorkha, above Gumba, Namrur@f) 88 &' October, 2012, S. Bhattarai,
1318 (KATH).

Pyrrosia Mirb.

Rhizomes slender, creeping, scaly. Stipes shashds simple, entire, fleshy, both the surfaces
covered by hairs, hydathodes present, conspicuoubleupper surface; veins anastomosing.
Sori many, round, usually confined on the apic#i dithe frond in several rows on either side

of the midrib, protected by stellate hairs.

Key to the species
la. Stipes 5-13 cm long, lamina base rounded ayuaily harsate ................. P. flocculosa
1b. Stipes short, rarely 2 cm long, lamina basdgaly tapered ........................ P. porosa

Pyrrosia flocculosa(D.Don) Ching, Bull. Chin. Bot. Sod.: 66 (1935); Tagawa : 498 (1966);
Iwatsuki : 203 (1975); Dixit : 54 (1984); Hovenkamf79, f. 19 (1988); Nakaike & Gurung :
196 (1988a).

Polypodium flocculosum D. Don, Prodr. Fl. Nepal.: 1 (1825); Clarke : 53880); Hope : 88
(1903).

Rhizome short-creeping, thick, densely scaly, schfewn. Stipes distant on rhizome, 5-13 cm
long, shorter than lamina, stout, thick, denseigyh&airs light-brown; rachis hairy, hairs as on
stipe. Lamina simple, 6-20 cm long, 1-3 cm broaohckolate, base rounded or unequally
hastate, one half-ending before tha other, apexnemaie, margin entire, texture carnose-
coriaceous; lower surface brown, or greyish whitensely hairy, upper surface bright green,
hairy; veins immersed; main lateral veins faintigised on lower surface, oblique,

anastomosing. Sori immersed, many, round, smadire3pyellowish. (PI. 4. F).
Distribution : Nepal, abundant in W., C. & E. atdd®o lower mid altitudes; Assam.

Ecology : Occassional, epiphytic, growing $apium trees.



Voucher specimen : Gorkha, Near by Philim, c. 16903d" September, 2012, S. Bhattarai,
951 (KATH; TUCH).

Pyrrosia porosa (C. Presl) Hovenkamp, Blume0 : 208 (1984); Nakaike & Gurung : 196
(1988a); Fraser-Jenkins : 324 (1997); DPR : 557200

Niphobolus porosus C. Presl, Tent. Pterid.: 202 (1836).

Rhizome short-creeping, covered with hairs-pointahles. Stipe short. Fronds simple,
elongate, narrowly lanceolate, arising slightly r&qp8-20 cm long, 0.5-1 cm broad; densely
clothed with dark-brown indumentums; texture cog@es; veins inconspicuous. Sori rather

quite sunk amongst the tomentum; on either sidbemid rib. (PI. 4. G).

Distribution : Nepal, abundant in W., C. & E. add®o mid altitudes; Tibet; Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachahéesh; Jammu & Kashmir; Pakistan.

Ecology : Epiphytic on tree-trunks.

Voucher specimen : Gorkha, Above Gumba, Namrungp28, 4" June, 2012, S. Bhattarai,
102/9 (KATH; TUCH).

HymenophyllaceaeLink

Rhizome long-creeping, thin, hairy. Stipes thimpg#n variable, rachis generally winged.
Lamina simple to 2-pinnate, texture thin; pinnaenber varible; veins free or forked. Sori

usually indusiate.
Trichomanes

Rhizome long-creeping, thin, rootless. Fronds smiadimina pinnate,glabrous, margin of
ultimate lobe entire; pseudo-veinlets present. linwr@ elongated, trumpet-shaped, receptacle

extruded.
Trichomaneslatealatum (Bosch) Copel, Fraser-Jenkins : 79 (2008).
Didymoglossum latealatum Bosch, Ned. Kruid. Arch. 5: 138 (1863).

Crepidomanes latealatum (Bosch) Copel., Philip. J. S&7 : 70 (1938); Iwatsuki : 456 (1966);
Dixit : 91 (1984); Nakaike & Gurung : 191 (1988&japa : 9 (2000); DPR : 56 (2002).

Rhizome long-creeping, thin, hairy. Stipes 1-2 a@ng, dark-brown, thin, glabrous; rachis
winged. Lamina 2-pinnate, 1-3 cm long, 1-2 cm braadhte, texture thin, glabrous, pinnae up

to 7 pairs, alternate, sessile, margin deeply loteedhe costa or becoming pinnate; lobes



narrow, margin entire, apex acute, lower pinnaghlly reduced; veins free with a single

veinlet in each ultimate lobe. Sori indusiate. @R1H-1).

Distribution : Nepal, W., C. & E at upper mid togher altitudes (2100-2800 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; dcikhand; Himachal Pradesh.

Ecology : Rare, growing as epiphytic.

Voucher specimen : Gorkha, Below Namrung, 2400 thJ@ne, 2012, S. Bhattarai, 23/11
(TUCH).

CytheaceaeKaulf

Mostly tree, radial trunk clothed with hairy scadshe top and often with characteristics scars
of fallen leaves and adventitious roots; leavesaipi arranged in a crown, rarely partially

dimorphous, pinnately divided, the stipes oftemg@nd densely scaly; veins simple or forked.
CytheaJ. Sm.

Tree fern, trunk erect derived from an upright eteack, massive, rhozomere; apex densely
clothed with scales, spiny; Lamina bipinnate opitmatifid, large, texture subcoriaceous to
coriaceous; veins free. Sori dorsal on the veinerotheir axils, indusium cup shaped at first

wholly embracing the sorus.

Cythea spinulosaWall. ex Hook., Sp. Fil.l: 25, t. 12c (1844); Clarke : 429, t. 49, f. 1§08
Beddome : 6, f. 3 (1883); Holttum, Kew bulB : 471 (1965); Tagawa : 470 (1966); Iwatsuki :
208 (1971), 180 (1975); Nakaike & Gurung : 191 @#8 Shieh, fl. Taiwan ed. 2. 148
(1994); DPR : 60 (2002).

Tree ferns; trunk up to 7 m tall, thick, spiny thghout, rachis similar to stipe, sparsely scaly
on lower surface. Lamina 2-pinnate, large, c. 2ong| texture sub-coriaceous; pinnae many
pairs. 15-35 cm long, alternate, short petiolaiacéolate, lowest pinnae the largest; pinnules
many, margin deeply lobed to the costa; lobes manyte, margin crenate, serrate, more or
less recurved; veins free. Sori indusiate, largeaisingle row on either side of the costa;
indusial brown. (PI. 5. A).

Distribution : Nepal, fairly common throughout loiw upper mid altitudes (500-2000 m);
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; tikdnand.

Ecology : Rare, growing near by the farm land.

Common name : Rukh unyun



Schizaeacea&aulf.

Terrestial, climbing herb. Rhizomes long-creepirkgonds long with twining rachises.
Sporangia confined to very narrow fertile lovestté leaflets and each of them covered with

false indusium formed by the outgrowth of the leafrgin.
Lygodium Sw.

Terrestrial, climbing. Rhizomes creeping and haiBfipes slender and twinning. Fronds
compound; rachis short. Fertile lamina smaller ttten sterile ones. Fertile ones fringed with
short, narrow loves; veins forked. Sporangia laggetected by false indisium formed by the

reflexed edges of the lobes.

Lygodium japonicum (Thunb.) Sw., Schrad. J. Bdt800(2) :106 (1801); Clarke : 584 (1880);
Beddome : 457 (1883); Hope : 106 (1903); Ito : {B%66); Chowdhury : 20 (1973); lwatsuki :
170 (1975); Nakaike & Gurung : 194 (1988 a) ); DR (2002).

Ophioglossum japonicum Thunb., Linnaeus Syst. Veg. ed. 14 : 926 (1784).

A climbing fern. Rhizomes long, creeping. Stipesiatale, up to 30 cm long, rachis length
indeterminate, stramineous, thin, glabrous, naiyomihged. Lamina tri-quadripinnate, length
indeterminate, pinnae 5-10 cm long, 3-4 cm broadfute thin, herbaceous, upper surface
glabrous, lower surface sparsely hairy, pinnae npaiss, alternate, petiolate, distant, alternate,
lateral pinnules palmate, 4-7 pairs of pinnulegjdté lobe longest, 3-5 cm long, base auricled,
apex blunt; fertile pinnules narrower than theildesnes; texture herbaceous; veins obliquely

ascending, forked. Sporangia arranged in two cotrmpags on margin. (Pl. 5. B).

Distribution : Nepal, abundant in W. C. & E at lde high altitudes (60-3850 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; tdikdand; Himachal Pradesh; Jammu &

Kashmir; Pakistan.
Ecology : On dry and exposed areas.
Uses : Roots and leaves used as an expectorant.

Voucher specimen : Gorkha, Near by Philim, c. 169030" September, 2012, S. Bhattarai,
962 (KATH; TUCH).

Adiantaceae(C. Presl) Ching

Terrestrial. Rhizomes creeping or erect, protedigdscales or hairs. Stipes usually glossy,

glabrous or hairy. Fronds pinnate, rarely simpé&her entire; costae and costules sometimes



covered with fine scales. Sori typically marginatigrotected by an indusium opening towards

the margin or by a reflexed margin.
Adiantum L.

Terrestrial. Rhizomes short-creeping, clothed witbwn scales. Stipes erect, slender, purplish,
glossy. Fronds simply pinnate, glabrous, textunddeeous, veins free. Sori marginal, linear;

indusium linear, formed of the reflexed margin lvé pinnae.

Key to the species
la. Lamina pinnate, rachis usually extended atiphe...................ccoeeenee. A. edgeworthii
1b. Lamina more than 1-pinnate, rachis not exteradéde tip ............ccoovveieiiiiiiiiennnnns 2

2a. Pinnules large (1-2 cm long), upper outer nmangually 3-6 lobed, sori one to each pinnule

L0 e A. capillus-veneris
2b. Pinnules small (c. 0.5 cm long), usually 1-& swa pinnule ....................... A tibeticum

Adiantum capillus-veneris L., Sp. Pl.2 : 1096 (1753); Clarke : 453 (1880); Beddome : 84
(1883); Hope : 239 (1900); Tagawa : 79 (1955); GhiB41 (1957); Ito : 458 (1966); lwatsuki
: 172 (1975); Nakaike & Gurung : 188 (1988a); DR#1 :(2002).

Rhizome long-creeping, thin, scaly. Stipes 5-15long, thin, base scaly, higher up glabrous,
glossy; rachis glabrous. Lamina 2-pinnate in lopert, but simply pinnate at distal part, 10-25
cm long, 5-10 cm broad, deltate or ovate, textigigtigreen, herbaceous, glabrous, pinnae 8-13
pairs, alternate, petiolate, oblique, glabroustatie] lowest pinnae the largest, flabellate ‘fan
shaped’, base cuneate, upper outer margin oftegularly lobed; veins numerous, free,
distinct. Sori indusiate, elliptic or linear, indadight-brown. (PL.5. C).

Distribution : Nepal, super-abundant throughout@V& E. at low to upper mid altitudes (100-
2300 m); Tibet; Arunachal Pradesh; Bhutan; SikkiDarjeeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir; Pakistan; Afghhanistan.
Ecology : Terrestrial, commonly growing on rockwopes.

Voucher specimen : Gorkha, Near by Philim, c. 15001 October, 2012, S. Bhattarai,
(KATH)

Adiantum edgeworthii Hook., Sp. Fil2: 14, t. 81b (1851); Beddome : 17 (1892); Hop87 2
(1900); Ching : 315 (1957); Ito : 459 (1966); Iwagi : 270 (1988); Nakaike & Gurung : 188
(1988a); DPR : 61 (2002).



Rhizome erect, scaly. Fronds uniform, generallteoe pendant. Stipes proximate or distant,
dark-brown to blakish, hairy or scaly; rachis getigrsimilar to the stipe; Lamina pinnate,

texture herbaceous, glabrous, pinnae shortly pédpVveins usually free. Sori linear or globose,
marginal, short, absent at sinus of the segmemtsept on the distal part of the veins,
sometimes also between them on the lower side efidaf-lobe which is exerted from the

margin of the lamina and sharply reflexed on toititrisi, indusia glabrous. Spores brownish.
(PI. 5. D).

Distribution : Nepal, fairly common in W., C. & &t mid to higher altitudes (1500-3000 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;

Jammu & Kashmir.
Ecology : Usually met with on sandy slopes of sheambyst places.

Voucher specimen : Gorkha, Near by Philim, c. 16001 October, 2012, S. Bhattarai, 969
(KATH).

Adiantum tibeticum Ching & Y. X. Lin, Act. Phytotax. Sinicd8 (1) : 104 (1980); Fraser-
Jenkins : 151, 419-420 (2008).

Rhizome long-creeping, thin, scaly. Stipes 2-10 lomg, dark-brown to blakish, glabrous,

glossy; rachis glabrous. Lamina 3-pinnate, 5-15leng, 3-5 cm broad, deltate, texture thin,
herbaceous, glabrous; pinnae c. 5 pairs, 2-5 cm, I0r5-2 cm broad, deltate-ovate, alternate,
petiolate, pinnules 3-5 pairs, small, 0.5-1 cm lo@@-0.8 cm broad, obcuneate to obovate,
alternate, petiolate, basal lateral margins entipper outer margin rounded or irregularl, rarely
2-3 lobed, regularly toothed with small teeth, iferpinnules with 2-3 notches; veins free. Sori
indusiate, 1-2 rarely 3 per ultimate lobe borneaimeep notch in the upper outer margin;
indusia reniform. Spores light-brown. (PI. 5. E).

Distribution : Nepal, fairly common in W., C. atpgr mid to higher altitudes (2100-3000 m);
Tibet; Bhutan; Sikkim; Uttarakhand; Himachal Prddesammu & Kashmir; Pakistan;
Afghanistan.

Ecology : Fairly common on forest floors.

Voucher specimen : Gorkha, Down after Kharka, weajamrung, 3000 m, fojune, 2012, S.
Bhattarai, 45/18 (KATH; TUCH).

PteridaceaeChing

Typically terrestrial. Rhizomes creeping or erguitected by scales or hairs. Fronds mostly

pinnate, decompounds to simple, rather entire; svéire or anastomosing. Sori typically



marginal and protected by the indusium opening td&éhe margin or by a reflexed margin or
naked; coenosori borne on a commissure connediagvéin ends; sporangia usually short
stalked.

Key to the Genera

18, INAUSIA ADSENT ... 2
o TR o (U= B ST =T o 3
2a. Lamina lower surface glabrous or sparsely hairy........................ 0. Coniogramme
2b. Lamina lower surface hairy or SCaly .........ccovvviiiiiiiiiie i Notholaena
3a. Veinlets jointed iNthe SOK ....v..i i e e e e e e ee e eeens 4
3b. Veinlets free VEIYWNEIe ... ... e e e e e 5
da. Fronds at least ONCe PINNALE .........ovuiii it e e e e e e e Pteris
4b. Fronds rather multipinnate ...........c.coii i e e Onychium
5a. Fronds often dimorphic ..o Cryptogramma
5b. Fronda all @like ... Cheilanthes
CheilanthesSw.

Terrestrial. Rhizomes short creeping, scaly. Stiplesider, erect, purplish, glossy. Fronds
small, pinnate to decompounds, hairy or scaly; urextsub-coriaceous; veins free. Sori

marginal, placed on the apex of the veins; indudiemmed by the reflexed margin.

Key to the species

la. White farina abSent ..........coiveii i e C. leptolepis
1b. White farina visibly present on lower surfaééamina ...............ccoeeiiiiii i i 2
2a. Scales dark-brown, bicolorous (central darksoranargin pale).......... C. albomarginata
2b. Scales light-brown, CoONCOIOIOUS. -....... oo iiie i e C. grisea

Cheilanthes albomarginataC. B. Clarke, Trans. Linn. Soc. Lond. Il Bot. 1564 t. 52 (1880);
DPR : 65 (2002).



Aleuritopteris albomarginata (C. B. Clarke) Ching, Hong Kong Nat. 10 : 199 (194Nakaike
etal. :187 (1990).

Rhizome short, erect, thick, scaly, scales dadwbr, bicolorous (central region dark-brown,
margin pale). Stipes 3-10 cm long, both stipe a@uthis densely scaly, scales as on rhizome but
progressively smaller, densely scaly, scales asiaome but progressively smaller on higher
up. Lamina 1(-2)-pinnate, 3-12 cm long, 2-5 cm drdanceolate, texture herbaceous, lower
surface generally farinose, farina yellowish whitening pale towards the maturity, uper
surface dark-green, glabrous; pinnae 5-7 pairspsipp sessile, margin deeply lobed, apex
acute, basiscopic lobes larger. Sori indusiategimal. Spores dark-brown. (PI. 5. F).

Distribution : Nepal, common in W., C. & E. at haghaltitudes; Tibet; Arunachal Pradesh;
Bhutan; Sikkim; Darjeeling; Uttarakhand; Himachahéesh; Jammu & Kashmir; Pakistan.

Ecology : A common fern along walking sides.

Voucher specimen : Gorkha, Namrung, 2600 thD8tober, 2012, S. Bhattarai, 1296 (KATH;
TUCH).

CheilanthesgriseaBlanf., J. Simla Nat. Hist. Sot.: 21 (1888); DPR : 66 (2002).

Aleuritopteris grisea (Blanf.) Panigrahi, Bull. Bot. Surv. India 2 : 34961); non sensu

Panigrahi

Rhizome ascending, scaly, scales light-brown, clamoas. Stipes many, 3-8 c¢cm long, thin,
glossy, stipe base scaly, dark red, thin, concogréanceolate scales borne on the basal part
only; rachis dark-brown to blakish, glossy, glalmouamina 1-2 pinnate, 4-9 cm long, 2-4 cm
broad, narrow, lanceolate or deltate, texture temrbas, lower surface farinose, farina thick,
greyish-white, upper surface sparsely farinose,ngen 5-6 pairs, triangular opposite to
subopposite, margin deeply lobed, basiscopic l@bgel than the acroscopic ones; pinnule

apex acute. Sori indusiate, marginal, indusia {lgiown. Spores dark-brown. (PI. 5. G).

Distribution : Nepal, fairly common in W., C. & B&t higher altitudes; Tibet; Bhutan; Sikkim;
Uttarakhand; Himachal Pradesh; Jammu & Kashmirjstai

Ecology : Common, growing on shaded rocks.

Voucher specimen : Gorkha, Tallo Rupal, 3000 m" J0ne, 2012, S. Bhattarai, 105/18
(KATH; TUCH).

Cheilanthes leptolepig-raser-Jenkins, Bot. Helv. 102 : 144 (1993); DR (2002).



Chellanthes dalhousiae sensu auct. Ind., non Hook

Rhizome short, erect, scaly. Stipes 10-15 cm lahgyrter than lamina, dark-brown, thick,

brittle, glossy, sparsely scaly at base, scalewipraoncolorous, spreading, broad lanceolate;
rachis glossy, glabrous. Lamina 1-2 pinnate, 208blong, 5-17 cm broad, subdeltate to
lanceolate, texture herbaceous , farina abserttralg; pinnae 10-20 pairs, 3-9 cm long, 2-5
cm broad, sub-opposite to alternate, sessile, makgeply lobed almost to the costa becoming
pinnate in lower pinnae; pinnules lanceolate, apute, margin lobed, basiscopic pinnules
larger than acroscopic pinnule; subdeltate to lalate; veins simple. Sori indusiate, marginal;
indusia light-brown. Spores dark-brown. (PI. 5. H).

Distribution : Nepal, common in W., C. & E. at hahaltitudes; Tibet; Bhutan; Sikkim;
Darjeeling; Uttarakhand; Himachal Pradesh; Jamm(e&hmir; Pakistan.

Ecology : A common fern growing along walking sides

Voucher specimen : Gorkha, below Namrung, 2400 'fQdtober, 2012, S. Bhattarai, 1249
(KATH; TUCH).

Coniogramme Fee

Terrestrial. Rhizomes short-creeping, scaly. Stgrest, stramineous. Fronds large, pinnate to
bipinnate; pinnae few, large, entire, glabrousjuex herbaceous; veins free. Sori elongate

along the veins, exindusiate.

Key to the species
la. Stipes with brownish tinge, veins extend welid the marginal teeth ............. C..affinis
1b. Stipes glabrous, veins extend in to the bakesmminal teeth ................... C. serrulata

Coniogramme affinis Wall. ex Hieron., Hedwigiab7 : 297 (1916); Tagawa : 78 (1955); Ching
& S. K. Wuin C. Y. Wu, Fl. Xizangica : 99 (1983); Dixit : 77 (1984); DPR : 68 (2002).

Grammitis affinis Wall., List no. 11 (1828y,om. nud.

Rhizome long-creeping, thick. Stipes long, c. 35 lamg, brownish or stramineous with a

brownish tinge, thick. Lamina 1-2 pinnate, lowenqmae 2-pinnate, rest simply pinnate, up to 1
m long, 20-35 cm broad, upper surface dark oliveegr lower surface yellowish-green, texture
herbaceous, pinnae up to 10 pairs, alternate t@ppbsite, petiolate, upper lamina up to 18 cm
long, 1.5-3 cm broad, linear lanceoalte, base suigate to rotundate, apex caudate, margin



toothed with sharp teeth; veins free, ending indtlyddes the apices of which extend well in to

the marginal teeth. Sori exindusiate. Spores brstwr{PI. 5. 1).

Distribution : Nepal, fairly common in W., C. & E&t upper mid to higher altitudes; Tibet;
Bhutan; Sikkim; Uttarakhand; Himachal Pradesh; JamdnKashmir; Pakistan.

Ecology : Terrestrial, on wet places.

Voucher specimen : Gorkha, below Namrung, 240"Qctober, 2012, S. Bhattarai, 1310
(KATH).

Coniogramme serrulata (Bl.) Fee, Gen. Fil.: 167, t. 14b, f. 2 (1850-5BJaser-Jenkins : 89
(1997); DPR : 69 (2002).

Gymnogramme serrulatum Bl., Enu. PI. Jav.: 113 (1828)pn Fee (1857).

Rhizome long-creeping, thick. Stipes c. 45 cm lastgamineous, thick, glabrous but extreme
base scaly. Lamina pinnate, 2-pinnate at base;0ccrb long, c. 20 cm broad, narrowly
triangular lanceolate, texture thick, chartacedasser surface sparsely pubsecent, pinnae c. 6
pairs besides the terminal one, alternate, petipthe lowest basal pair of pinnules somewhat
smaller than the others, base attenuate cuneag®, apuptly caudate, margin regularly and
acutely serrate-spinulose with deltate, cartilagsteeth. Veins extending into the bases of the

marginal serrations. Sori linear. Spores light-tmo@Pl. 6. A).

Distribution : Nepal, common in W., C. & E. at mid high altitudes (1700-3650 m);
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; ttkhand; Himachal Pradesh; Jammu &

Kashmir; Pakistan.
Ecology : Growing on moist and shaded area in ¢hest.

Voucher specimen : Gorkha, Below Namrung, 2600 fhJBne, 2012, S. Bhattarai, 38/8
(KATH).

Cryptogramma R. Br.

Rhizome short, ascending or long-creeping, thionBls small, dimorphic; sterile fronds many,
small, spreading; fertile fronds few, long, stéfect. Stipes proximate or distant, dark-brown,
longer in fertile fronds than in the sterile ones;his similar to the stipe. Lamina 2-3 pinnate,
herbaceous, glabrous; veins free. Sori indusigteramgia borne at the ends of forked veins,
indusia flase.



Cryptogramma brunoniana Wall. ex Hook. & Grev., Ic. Fil.: t. 158 (1829); Tagawa : 79
(1955); Ito : 461 (1966); Iwatsuki : 175 (1975);afa : 9 (2000); DPR : 69 (2002).

Rhizome creeping, thin, scaly. Fronds dimorphierit fronds many, short and spreading,
fertile fronds a few having longer stipes and eréeimina 2-3 pinnate, texture herbaceous,
glabrous, sterile lamina 3-pinnate, texture herbasg glabrous, 3-5 cm long, 2-4 cm broad,
alternate, shortly petiolate, pinnules obovateelmameate, margin deeply lobed, lobes toothed;
fertile lamina 4-7 cm long, 3-5 cm broad,, termipainule as long as the lateral ones, pod-like,
linear, shortly petiolate, margin entire; veinsefreSori indusiate, sporangia on vein ends,

almost covering the entire length, indusial falsewn. Spores light-brown. (PI. 6. B).

Distribution : Nepal, common in W., C. & E. at highitudes (3400-4300 m); Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Uttarakhand; Himachal Bshd Jammu & Kashmir; Pakistan;
Afghanistan.

Ecology : A small fragile fern growing in rock cieegs.

Voucher specimen : Gorkha, Near Birendra Tal, Samag3600 m, % October, 2012, S.
Bhattarai, 1154 (KATH; TUCH).

NotholaenaR. Br.

Rhizoem short, ascending, densely scaly. Stiperanhlis densely hairy and scaly. Lamina
simple to bipinnate, lower surface scaly, uppefasr hairy or glabrous; pinnae petiolate or
sessile; pinnules few; veins free. Sori exindusiatarginal, along the veins, extending from

margin inwards, covered by scales. Spores darkrrow

Key to the species

la. Lamina bipinnate but pinnate in distal part gogng plants .....................] N. marantae
1b. Lamina pinnate throughout ... e e 2
2a. Pinnae ovate-cordate and covered in silky haits...............cccooeviieeen . N. himalaica
2b. Pinnae lanceolate, lower pinnae with acroscapitles or lobed ............... N. delavayi

Notholaena delavayi(Bak.) C. Chr., Contrib. U. S. Natn. HerB6 : 307 (1931); Fraser-
Jenkins : 181 (1997); DPR : 70 (2002).

Gymnogramma delavayi Bak., Ann. Bot5 : 484 (1891).



Rhizome short-creeping, thick, woody, densely scadgles linear, ferrugineus. Stipes 4-10 cm
long, tufted, thin, castaneous, pilose. Lamina @ien2-5 cm long, 1-2.5 cm broad, oblong-
lanceolate, sub-coriaceous, green, upper surfadgayls, lower surface densely scaly, scales
brown, lanceolate, membranaceous; pinnae 0.5-1.%oom 0.3-0.5 cm broad; lower pinnae
with acroscopic auricles or lobed on both sidetheir bases only. Sori oblique hidden by the
scales. (Pl. 6. C).

Distribution : Nepal, rare in W. (also in C. nowveard) at higher altitudes; Tibet; Bhutan;
Uttarakhand.

Ecology : Terrestrial, growing on exposed area.

Voucher specimen : Gorkha, Gapsya, 2200 T]uhe, 2012, S. Bhattarai, 940 (KATH).
Notholaenahimalaica Fraser-Jenkins, New Sp. Syndrome etc.: 183 (18FR : 70 (2002).
Gymnogramma vestita Hook., Ic. P12 : t. 115 (1837); Clarke : 568 (1880).

Rhizome short, obliquely ascending, thick, scabales light-brown. Stipes 7-10 cm , thin,
hairy; hair long, fine, browinish, stipe base scdlgmina pinnate, 10-12 cm long, 2-3 cm
broad, lanceolate, thick, herbaceous, lower surdiseesely covered with fine pale brownish or
whitish hairs; pinnae 5-6 pairs, distant, alterratsub-opposite, long, ovate-cordate, simple,
covered in silky hairs, basal pinnae short-pet@laipper one gradually becoming sessile,
margin entire, apex obtuse; veins free, forkedryhabori exindusiate, along the veins,
completelhy hidden by the hairs. Spores dark-brdq®h.6. D).

Distribution : Nepal, fairly common throughout VC, & E. at upper mid to higher altitudes
(2000-3300 m); Tibet; Arunachal Pradesh; Bhutakkigi; Uttarakhand; Himachal Pradesh;

Pakistan.
Ecology : Terrestrial, growing on exposed area.

Voucher specimen : Gorkha, Below Namrung, 2400 thJ@ne, 2012, S. Bhattarai, 104/8
(TUCH; TUCH).

Notholaena marantae (L.) R. Br., Prodr. Fl. Nov. Hollandae : 146 (181Clarke : 567
(1880); Beddome : 373, f. 213 (1883); Hope : 980Q)9 Ito : 464 (1966); Ilwatsuki : 176
(1975); DPR : 70 (2002).

Acrostichum marantae L., Sp. Pl.2: 1071 (1753).



Rhizome short, ascending, densely scaly. Stipes &1 long, dark-brown to blakish, densely
scaly of linear -lanceolate type. Rachis same saalgtipe. Lamina pinnate (distal part and
young frond) to bipinnate, 3-5 cm long, 1-2 cm latoknceolate, texture coriaceous, lower
surface densely scaly, oblong-lanceoalte, uppefaceirglabrous; pinnae few, 7-10 pairs,
alternate to subopposite, petiolate, pinnae madgieply lobed, apex obtuse, margin entire.
Veins distinct, extending up to the margin. Sotindusiate, along the veisn, covered by scales

on lower surface of lamina. Spores dark brown.§PE-F).

Distribution : Nepal, fairly common in W., C. & &t mid to high altitudes (1500-4000 m);
Tibet; Bhutan; Sikkim; Uttarakhand; Himachal Prddes

Ecology : Uncommon, growing on under canopy of ganis-Rhododendron bushes.

Voucher specimen : Gorkha, Above Samagaun, 3808"mM)ctober, 2012, S. Bhattarai, 1582
(KATH; TUCH).

Onychium Kaulf.

Terrestrial. Rhizomes creeping, clothed with brahniscales. Stipes erect, more or less
glabrous. Fronds quadripinnate, rather finely ditess pinnules small, narrow and glabrous;

texture herbaceous; veins free except at the $ips.placed on a continuous linear receptacles
connected by the apices of several veins; indgsiasisting of the reflexed margin.

Key to the species

la. Rhizome short, thick; lamina lower surface dgnsovered with bright-lemon yellow waxy

powder; sori more thanl cm IoNg ........cvvii i e, O. siliculosum

1b. Rhizome long, thin; waxy powder absent on los@face of lamina, sori less than 1 cm

o) o P O. contiguum
Onychium contiguum Wall. ex Hope, J. Bombay Nat. Hist. Sd3: 444 (1901)

Onychium cryptogrammoides Christ, Not. Syst. (Paris) : 52 (1909); Fraser-Jenkins : 145
(1993), Singh & Pahigrahi, Pterid. FI. Arunanchaad? (1999); Thapa : 9 (2000); DPR : 71
(2002).

Rhizome long-creeping, apex densely scaly, scajgsbrown. Stipes 20-30 cm long, as long
as the lamina, stramineous, base invariably blexkkeme base scaly, higher up stipe glabrous.
Lamina 5(rarely more) pinnate, large up to 60 cmglol0-25 cm broad, broadly ovate, very
finely dissected, texture herbaceous, glabrous)garb-10 pairs, 7-15 cm long, 4-8 cm broad,

alternate, shortly petiolate; deltate. Pinnules@2cm long, but fertile lobes slightly broader



than sterile ones; vein-ends clavate. Sori indesiihear, grey at maturity, indusial flaps

overlaps on the costule, do not open at maturity:&plight-brown. (Pl. 6. G-H).

Distribution : Nepal, common in W., C. & E. at uppaid to high altitudes (2000-3500 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;
Jammu & Kashmir; Pakistan.

Ecology : Very common of the forest floor and optaces forming colonies.

Voucher specimen : Gorkha, Shyo, 3000 i, Gctober, 2012, S. Bhattarai, 1094 (KATH:
TUCH).

Onychium siliculosum (Desv.) C. Chr., Ind. Fil.: 468 (1906); Ito : 46#966); Chowdhury :
37 (1973); Ilwatsuki : 176 (1975); Dixit : 67 (1984akaike & Gurung : 195 (1988a); Fraser-
Jenkins : 317 (1997b); DPR : 71 (2002).

Pterissiliculosa Desv., Berl. Mag. 5 : 324 (1811).

Rhizomes long-creeping, covered with brownish, ¢atate scales. Stipes erect, tufted, purplish
brown, scaly. Fronds quadripinnate, 10-30 cm lo&g,5 cm broad, finely lobed, ovate,

petiolated, distant, alternate, lowermost pinnath winnules and segments; sterile and fertile
segments somewhat similar, rather shinign; rachigaisrous; texture sub-coriaceous; veins

pinnate. Sori elongate, marginal, indusium papsoy; deep brown. (Pl. 6. I).

Distribution : Nepal, very common in W., C. & E. @mid to higher altitudes (1300-3000 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; Darjeglirttarakhand.

Ecology : Terrestrial, on dry and exposed area.

Voucher specimen : Gorkha, Near by Philim, c. 160015" June, 2012, S. Bhattarai, 958
(KATH).

Pteris L.

Terrestrial. Rhizome short, erect or creeping, ysc8ltipes erect. Fronds tufted, pinnate,
glabrous; rachises grooved; texture herbaveousraceous; veins free. Sori continuous along

the margin; indusium formed by the reflexed mafithe pinnae or segments.
Key to the species

la. Pinnae all simple, entire or at most serratepatal margin, balsal pinnae not branched
........................................................................................ P. vitata subspvittata



1b. Pinnae deeply lobed, or each of the lowestgamwith branch/es near the base ........2....

2a. Lower acroscopic and basiscopic veins fuseotm fa series of costal aerolae along the

costa, remaining veins free .........ccocvvvie i P. biaurita subspwalkeriana
2D, Al VEINS fIBE . e e e e e e 3
3a. Pinnae mostly toothed, fertile pinnae narraiven sterile ones ...............cc.coeevvvneneee. 4
3b. Pinnae einire, deeply I0Ded ........coooiii i 5
4a. Leaves palmate in appearance with 1-2 pailetefal pinnae ....................P. dactylina
4b. Leaves pinnate with more than 3 pairs of l&t@rmae................ P. cretica subsplaeta
5a. Pinnae few, 2-3 pairs, widely deltate .............cccoiieiiiiiiiiee, P. subquinata
5b. Pinnae 10-12 pairs, ovate-lanceolate .............c.coviiiviimcriiee e, P. aspericaulis

Pteris aspericaulisWall. ex J. Agardh, REc. Sp. Gen. Pteridis : 22 (1839); $wiat : 176
(1975); Dixit : 276 (1984); Gurung : 38 (1986); N#teet al. : 195 (1990); Fraser-Jenkins :
317 (1997); DPR : 72 (2002).

Rhizome short-creeping, stout, clothed with scalgtpes erect 20-25 cm long, reddish,
asperous, and glossy, rigid. Fronds 25-30 cm |d@312 cm broad, with ovate-lanceolate,
bipinnatifid, texture sub-coriaceous, glabrousnpe many, 10-12 pairs, opposite, lower pinnae
shortly stalked, upper sessile, margin deeply loteethe costa, lobes many, lowest pair of
pinnae always the largest and forked at least oraias free, the lowest veins from either side
of the costa reaching the sinus but never fusirgi Bidusiate, indusial membranaceous,

whitish green. Spores dark-brown. (PI. 7. A-B).

Distribution : Nepal, common in W. C. & E at mid bhigher altitudes (1400-2600 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; ttkhand; Himachal Pradesh; Jammu &
Kashmir; Pakistan.

Ecology : Terestrial, generally growing with on giglaces.

Voucher specimen : Gorkha, Near by Philim, c. 1601 October, 2012, S. Bhattarai, 972
(KATH; TUCH).

Pteris biaurita L. subsp.walkeriana Fraser-Jenkins & Dominic Rajkumar, Fraser-Jenkins
115-116 (2008).



Rhizomes short, creeping, stout, clothed with readirown with dark-brown with dark-brown
centered, linear scales. Stipes 20-40 cm longm#tkeous, glabrous; fronds large, 35-50 cm
long, 18-26 cm broad; blades ovate-lanceolate, Wabkely branched and not larger pinnae;
pinnae subopposite to alternate, sessile, 10-3og) 2-5 cm broad and not much deeply cut
to the rachis; segments oblong, falcate, with ratbender apex; rachises, costae and costules
not reddish or pinkish but with minute tooth at fhaction of the mid rib of each segment;
texture more or less coriaceous; veins inarchiray tiee base. Sori running partially along the

margin of the segment, rarely continued to theaip covered by reflexed margin. (PIl. 7.C-D).

Distribution : Nepal, abundant throughout W., CE&at low to upper mid altitudes (70-2000
m); Arunachal Pradesh; Bhutan; Sikkim; Darjeelidttarakhand.

Ecology : Terrestrial, growing on shady moist paftthe forest.
Litter : Litter

Voucher specimen : Gorkha, Near by Philim, c. 169030" September, 2012, S. Bhattarai,
974 (KATH).

Pteris cretica L. subsplaeta (Wall. ex Ettingsh.) Fraser-Jenkins : 100-101 (2008).
Pterislaeta Wall. ex Ettingsh., Farnkr. Jetzwelt etc.: 96, t. 57, f.1841 58 f. 4, 12 (1865).

Rhizomes short-creeping or suberect, clothed wapebrown, linear-lanceolate scales. Stipes
tufted, erect, 14-25 cm long, stramneous, glabrBusnds once pinnate, 16-32 cm long, 4-18
cm broad with 2-5 pairs of pinnae simple, sessibene of the lower ones bi-trifid, sterile ones
linear-lanceolate, serrted with white teeth othesonnected into white margin, fertile ones
broadly linear; rachises glabrous; texture herbasgewveins once forked and free. Sori linear,
running continuously all along the margin excep #pex, protected by the reflexed margin.
(Pl. 7. E-F).

Distribution : Nepal, abundant throughout W., CE&at mid to higher altitudes (1300-3000
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Delijgy; Uttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan; Afghanistan; Iran; Tyrke
Ecology : Terrestrial, commonly growing on shadyishor exposed dry places.
Use : Litter

Voucher specimen : Gorkha, Gapsya, 2200 inQétober, 2012, S. Bhattarai, 1009 (KATH;
TUCH).



Pteris dactylina Hook., Sp. Fil. 2 : 160, t. 130 a (1858); Clarli3 (1880); Beddome : 107, f.
56 (1883); Hope : 451 (1901); Ito : 465 (1966); B\ : 40 (1986); Nakaiket al. : 196
(1990); DPR : 73 (2002).

Rhizome short-creeping, clothed with blackish-bresgales. Stipes erect, tufted, slender, 7-25
cm long, pale-brown, glabrous. Fronds dimorphiclycen few fertile once pinnate, pinnae
simple, 5-7, usually 5, up to 15 cm long, narrehortly stalked, linear-lanceolate, margin
crenate-serrate (in fertile only in upper part)examlongated; veins far apart. Sori indusiate,

marginal, indusial broad, continuous. Spores dadwh. (PIl. 7. G).

Distribution : Nepal, scattered in W. C. & E. atpegp mid to high altitudes (1450-3500 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; UttaraidieHimachal Pradesh.

Ecology : A rare fern growing on dry open rock ¢ecesg.

Voucher specimen : Gorkha, Gapsya, 2200 nf, dihe, 2012, S. Bhattarai, 21/21 (KATH;
TUCH).

Pteris subquinata Wall. ex J.Agardh, Rec. Sp. Gen. Pteridis : 21 (1839); Hog83, t. 17
(1901); Ito : 467 (1966); lwatsuki : 275 (1988);Kdikeet al. : 196 (1990) ); DPR : 75 (2002).

Pteris quadriaurita Retz. var. subquinata (Wadx J. Agardh) Bedd., Suppl. Ferns Brit. India :
23 (1892).

Rhizome short, erect, woody, scaly. Stipes ereéted, pinkish at the base. Fronds lanceolate
or ovate-lanceolate, pinnate to bipinnatifid, piearff@aw and widely deltate lamina, linear-

lanceolate, sub-opposite, sub-sessile; lower 143 pd pinnae generally with 1 or 2 branches;
pinnules close, slightly oblique, rachises ratmeoath; texture subcoriaceous; veins prominent,
mostly once forked. Sori linear placed partiallprag the margin; covered by the reflexed

margin. (Pl. 7. H).

Distribution : Nepal, common in W., C. & E. at Ide upper mid altitudes; Bhutan; Sikkim;
Darjeeling; Uttarakhand.

Ecology : Terrestrial, profusely occurring on shaaiyl exposed areas of the forest floor.

Voucher specimen : Gorkha, Near by Philim, c. 169015" June, 2012, S. Bhattarai, 955
(KATH; TUCH).

Pteris vittata L. subspvittata, Fraser-Jenkins : 96-98 (2008).

Pteris. vittata subspbengalensis Fraser-Jenkins (1997).



Rhizome creeping, thick, scaly. Stipe 5-7 cm |laagly, scales abundant at stipe base. Lamina
pinnate, 50-90 cm long, 20-35 cm broad, oblong-abmwtexture herbaceous to subcoriaceous,
upper surface glabrous; pinnae many, 40-60 pdiesnate to sub-opposite, sessile, linear, base
truncate or cordate; lower 5-7 pairs of pinnae gafly reduced and distant, usually sterile;
veins free, simple. Sori marginal, continuous fribra base of pinnae, stopping a little short of
the apex, indusiate, indusial whitish, membranasemargin irregularly serulate, Spores light-
brown. (PI. 7. 1).

Distribution : Nepal, abundant throughout W. C. &&E low to upper mid altitudes (60-2100
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Delijeg; Uttarakhand.

Ecology : Fairly common, often growing on open raadks and on walls.

Voucher specimen : Gorkha, Near by Philim, c¢. 160016" June, 2012, S. Bhattarai, 954
(KATH).

Dennstaedtiacead”ich. Serm.

Terrestrial. Rhizomes clothed with hairs. Frondsstiyopinnate. Sori round, terminal on the
veins borne on transversely oblong receptaclesgied by double and indistinctly two lipped

or single indusium.

Key to the Genera

la. Sori all along the margin of piNNae ...........ccoovvvii e e e Pteridium
1b. Sorinot all along the Margin. ... ... ..ot e e e e 2
2a. Sori subglobose, marginal, indusial cup-shaped......................oo. Dennstaedtia
2b. Sori round, submarginal; indusial half cup-gthp...........c.cooiiiiiiinn . Microlepia
DennstaedtiaBernh.

Rhizomes erect or creeping, hairy. Stipes thickngloerect. Fronds large, pinnately
decompounds, glabrous or pubescent; pinnules abbgd pubescent; veins free. Sori typically
marginal, subglobose, terminal on the vein; inddisiened by the fusion of the true indusium
and a minute tooth resulting a cup-shaped, andeglasually in the sinuses at the ends of the

veinlets.

Dennstaedtiaappendiculata (Wall. ex Hook.) J. Sm, Hist. Fil.: 265 (1875); Beddome : 26,
15 (1883); Ito : 462 (1966); lwatsuk : 174 (1975DPR : 80 (2002).



Dicksonia appendiculata Wall. ex Hook., Sp.Fil.1:79 (1844); Clarke 436 (1880); Hope : 29
(1900).

Rhizomes short, creeping, scaly and hairy. Stipeg,lup to 20 cm, thick, hairy. Lamina bi- to
tripinnate; finely dissect, erect, 30-65 cm longndeolate, bright green; pinnae opposite to
alternate; shortly petiolate, margin deeply lobéthples linear to oblong, texture herbaceous;
lower surface hairy, upper surface glabrous; piesuhany, apex acute; veins free; texture
herbaceous. Sori single and marginal on each pnsegyment; indusium cup shaped, globose,
persistent. (PI. 8. A).

Distribution : Nepal, common in W., C. & E. at ntidl higher altitudes (1500-3000 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; aciikhand.

Ecology : Terrestrial, found on shady and also penoplaces.

Voucher specimen : Gorkha, Near by Philim, ¢.150018' June, 2012, S. Bhattarai, 965
(KATH; TUCH).

Microlepia C. Presl

Terrestrial. Rhizomes creeping, covered with h&@tges erect with short hairs. Fronds pinnate
to decompounds; lanceolate to narrowly deltoidmate pinnules always unequal-sided at the
base, lobed, pubescent; Rachises and costae grotmstdre herbaceous; veins free. Sori

imtramarginal, terminal on the veins; indusium alaped, hairy.
Microlepia setosa(Sm.) Alston, Fraser-Jenkins : 82 (2008).

Rhizome creeping, clothed with short hairs. Stileesy, hairy throughout. Fronds 50-80 cm
long, tripinnate but distal and young parts bipienavate, hairy throughout, pinnules ovate-
lanceolate, deeply pinnatifid, acuminate; unequatha base, entire, rachis densely hairy;
texture herbaceous. Sori rather large, placed ¢todee base of the simuses between the lobes;

indusium half cup-shaped, hairy. (PIl. 8. B).
Distribution : Nepal, C.and E.; Sikkim; Darjeelindttarakhand; Himachal Pradesh.
Ecology : Terrestrial, usually on shady, floodeglaar

Voucher specimen : Gorkha, Near by Philim, c. 169016" June, 2012, S. Bhattarai, 966
(KATH; TUCH).

Pteridium Gled.ex Scopoli



Rhizome long-creeping, hairy. Fronds large. Lamii@ pinnate, texture subcoriaceous,
densely hairy all over; veins free. Sori submargibarne on the connecting veins; indusial
double, outer one formed by reflexed margin. Sogtelsose, trilete, exine smooth.

Pteridium revolutum (Bl.) Nakai, Bot. Mag. Toky@®9 : 176-203 (1925); Brownsey, Austral.
Syst. Bot.2 (1) : 113-128 (1989); Fraser-Jenkins : 216-22287H); Thapa : 10 (2000); DPR :
83 (2002).

Pterisaquilinea sensu Clarke : 468 (1880); Beddome : 115 (1883), non L.

Typically terrestrial fern. Rhizomes long- creepimgody, clothed with fine pale-brown hairs.
Stipes erect, 20-50 cm long, dark-brown, stoug fimirs at the base and more or less glabrous
above. Fronds large, deltate, stiff lamina, soméwHansely hairy below, tripinnate-
quadripinnatifid, 30-90 cm long, 20-50 cm broadpsiy hairy underneath; pinnae the lowest
pair larger ; rachises, costae and costules groowuethe upper surface; texture subcoriaceous;
veins forked, free and raised beneath, usuallyyh&ori marginal, continuous along the
margin, indusiua double, inner one true membranouter one formed by the reflexed margin
of the ultimate lobe. (PI. 8. C-D).

Distribution : Nepal, abundant throughout W., CE& at lower mid to higher altitudes (800-
3400 m); Tibet; Arunachal Pradesh; Bhutan; Sikkibarjeeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir; Pakistan.
Ecology : Terrestrial, abundantly growing on drengareas.
Use : Litter but poisonous if eaten.

Voucher specimen : Gorkha, Namrung, 2600 thD8tober, 2012, S. Bhattarai, 1408 (KATH;
TUCH).

AspleniaceaeMett. ex Frank

Terrestrial and epiphytic. Rhizomes creeping toesett, covered with dark-brown sacles.
Stipes non-articulate. Fronds simple to decompaowsmdall to large; texture usually firm; veins
forked, free or anastomosing. Sori elongate altvegveinlets; indusium membranous, attached

to the veinlets.
Asplenium L.

Terrestrial or epiphytic. Rhizomes mostly shortepieg or erect, clothed with dark scales.

Stipes not jointed. Fronds simple-decompound, ertirserrate; glabrous; veins usually free.



Sori dorsal or submarginal, linear to oblong; indus attached along the veins and opening

towards the midrib.

Key to the species

la. Leaves simple, entire at margin, veins free.......c.cocooiii i, A. ensiformis
1b. Leaves pinnatifid, pinnate of pinnately decomps ..............cooiiviiiiiiiine i, 2
2a. Leaves pinnatifid, deeply lobed with 4-8 pairfobes .................cccevee. A. dalhousiae
2b. Leaves pinnate or pinnately deCompounds .............oioemcmcriieeiie e e 3

3a. Leaves pinnate, Stipes and rachis dark grelkrotenish ..... .A. yoshinage subspindicum
3b. Leaves more than 1-pinnate, soft and delicate..............ccoviviieiiii i, 4

4a. Fronds long, narrow with small rounded segmeitts acute teeth and a long narrow frond
apex with few segments ............cooiiiie i e A. laciniatum subsp kukkonenii

4b. Fronds broader, with larger ovate segmentspgpiapex shorter and more dissected

............................................................................ A. laciniatum subsp tenuicaule

Asplenium dalhousiaeHook., Ic. Fil.: t. 105 (1837); Ito : 487 (1966yatsuki : 194 (1975);
Nakaike & Gurung : 189 (1988a); DPR : 85 (2002).

Rhizome short, erect, scaly, scales brown. Stipest,s1-3 cm long; rachis brown, straight or
wavy, scaly, scales as on stipe. Lamina simpledeeply pinnatifid, linear-lanceolate, 10-15
cm long, 2-3 cm broad, narrowed towards base, texthick, subcoriaceous, apex acuminate,
margin variously lobed almost to the rachis, lobe40-15 pairs, 0.5-2 cm long, 0.3-0.8 cm
broad, triangular-oblong, alternate from one sidethte other, apex obtuse, margin entire,
widest lobes gradually reduced and becoming distavdrds base; veins forked, free, glabrous.

Sori indusiate, extending from the costa almoshémargin. Spores brown. (PI. 8. E-F).

Distribution : Nepal, scattered throughout W. CE&at low to upper altitudes (500-2200 m);
Sikkim; W. Bengal; Uttarakhand; Himachal Pradeshrydna; Jammu & Kashmir; Pakistan.

Ecology : Growing under canopy Afundnaria (Nigalo).

Voucher specimen : Gorkha, Near by Philim, c. 16001 October, 2012, S. Bhattarai, 968
(KATH).



Asplenium ensiformis Wall. ex Hook. & Grev., Ic Fil.1 : t. 71 (1828); Clarke : 476 (1880);
Beddome : 141, f. 71 (1883); Hope : 460 (1901)d&e: 242 (1965); Ito : 487 (1966);
Iwatsuki : 194 (1975); Nakaike & Gurung : 189 (1888Thapa : 15 (2000); DPR : 85 (2002).

Rhizome short, covered with persistent stipe basés.erect, scaly, scales dark brown. Stipes
short, 1.5-2 cm long, scales as on rhizome, decislutachis lower surface sparsely scaly,
confined to the lower half of rachis, distal pagtabrous. Lamina simple and entire, up to 35
cm long, 1-2 cm broad, narrow oblong or elliptmwer part of lamina narrowed gradually into
the stipe, apex acuminate, margin entire, texteaéhkery, stiff, subcoriaceous; veins free. Sori
indusiate, 0.5-1.5 cm long, indusia light brownof&gs dark-brown. (PI. 8. G).

Distribution : Nepal, quite common but scatteretighout W., C. & E. at low to upper mid
altitudes (500-2200 m); Tibet; Arunachal Pradeshut@n; Sikkim; Darjeeling; Uttarakhand;

Himachal Pradesh.
Ecology : Common fern growin epiphytic or lithopiwyt

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, &' October, 2012, S. Bhattarai,
1412 (KATH; TUCH).

Asplenium laciniatum D. Don subspkukkonenii (Reichst.) Fraser-Jenkins : 169-170 (2008);
Fraser-Jenkins (2010).

Asplenium kukkonenii Reichst., Fraser-Jenkins : 309 (1997); DPR : 8802 Viane &
Reichstein (2004).

Rhizome short, erect, apex scaly, scales dark-br&tipe short, 1-4 cm long, green, thin,

sparsely scaly at base, higher up glabrous; rdlslisLamina 2-pinnate, 5-9 cm long, 1-1.5 cm
broad, broadest about the middle, narrowly land¢eplapex long, narrow, often fused with

apical segments, texture herbaceous, glabrousaginmany, up to 13 pairs, subopposite to
alternate, margin deeply pinnate, pinnules smalinded, with acute teeth; lowest acroscopic
segment the largest, very shortly stalked; veigs.fSori indusiate, c. 2 mm long, 1-2 in each
segment. Spores dark-brown. (PI. 8. H-I).

Distribution : Nepal, rare in W. & C. at higher ialtles (c. 2450 m); Arunachal Pradesh;
Bhutan; Uttarakhand; Himachal Pradesh; Jammu &Kus Pakistan.

Ecology : Common, growing as epiphytic and lithojpy

Voucher specimen : Gorkha, Below Namrung, 2400 nOdtober, 2012, S. Bhattarai, 1007
(KATH; TUCH).



Asplenium laciniatum D. Don subsptenuicaule (Hayata) Fraser-Jenkins : 169 (2008); Fraser-
Jenkins (2010).

Asplenium tenuicaule Hayata, Ic. Pl. Formos. 4 : 228, f. 158 (1917)ader-Jenkins : 309
(1997); DPR : 88 (2002).

Rhizome short, erect, apex scaly, scales dark-br&tipe short, 1.5-5 cm long, green, thin,

sparsely scaly at base, higher up glabrous; rdlkimsLamina 2-pinnate, 5-10 cm long, 2-3 cm

broad, oblong lanceolate, delicate, thin, herbaseaglabrous, apex short; pinnae 5-8,

subopposite to alternate, margin deeply pinnateyyses small, rounded ovate, pinnules borne
on long, thin, delicate stalks, base cuneate, &mathed; lowest pair of pinnae usually smaller;

veins free. Sori indusiate, c. 2 mm long, 1-2 ikheaegment, indusia whitish. Spores dark-
brown. (PI. 9. A-B).

Distribution : Nepal, uncommon in W., C. & E. atpgp mid to higher altitudes (2250-2750 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; Uttarakdia Himachal Pradesh; Jammu &
Kashmir; Pakistan.

Ecology : Common, growing as epiphytic and lithojpdy

Voucher specimen : Gorkha, Below Namrung, 2400 fnQ¢tober, 2012, S. Bhattarai, 1025
(KATH; TUCH).

Asplenium yoshinagaeMakino subspindicum (Sledge) Fraser-Jenkins, Pak. S$st.85-120
(1991 publ. 1992); Fraser-Jenkins : 324 (1997); DBR (2002).

Asplenium indicum Sledge, Bull. Brit. Mus. Nat. Hist. (Bot3): 264 (1965); Ito : 487 (1966).

Rhizomes erect, stout and strong, covered with-beslwn, lanceolate scales. Stipes 2-10 cm
long. Fronds compound, 10-40 cm long, lanceolamiina simply pinnate; pinnae numerous,
shortly stalked, subopposite to alternate, uppeelieeply and lower base narrowly incised
into cuneate segments; rachis scaly; texture cewizs; veins free. Sori elongate, more or less
reaching the margin; indusium conspicuous. (PC-®).

Distribution : Nepal, common throughout W., C. & &.lower mid to higher altitudes (1000-
2500 m); Tibet; Arunachal Pradesh; Bhutan; Sikkibarjeeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir
Ecology : Terrestrial and epiphytic on tree truaksl mossy rocks.

Voucher specimen : Gorkha, Near by Philim, c. 16001 October, 2012, S. Bhattarai, 967
(KATH; TUCH).



ThelypteridaceaePich. Serm.

Terrestrial. Rhizome and leaves as a rule spapbaceous; veins free and generally simple
or united in pairs, reaching the margin. Sori mosinall, round, rarely elongated with

reniform; indusiate or exindusiate; sporangia oftetose.
Thelypteris Schmid.

Terrestrial. Rhizomes erect or creeping, scalypeStierect, usually scaly. fronds generally
bipinnatifid, lanceolate; pinnae pinnatifid; tex¢uherbaceous; veins pinnate. Sori globose,

dorsal; indusium orbicular-reniform, hairy or glabs.

Key to the Species
8a. Lamina coriaceous, sori close t0 COStUIES........oouuviiviiiiiiiiee e, T. erubescens
8b. Lamina herbaceous, sori submarginal......cccccccccevviiiiicee T levingel

Thelypteris erubescens(Wall. ex Hook.) Ching, Bull. Fan Mem. Inst. Biol. (Bot§ : 293
(1936); Iwatsuki : 483 (1966), 213 (1971), 192 @RBO5 (1988); DPR : 93 (2002).

Polypodiu erubescens Wall. ex Hook., Sp. Fil.4 : 236 (1862); Clarke : 543 (1880); Hope : 78
(1903).

Rhizome stout, decumbent, woody. Fronds clustesgdes c. 50 cm long, thick, glabrous,
stramineous. Lamina c. 1 m long, 40 cm broad, péent@ pinnatifid, acuminate and pinnatifid
at apices; pinnae 30-40 pairs, opposite to subdgposessile, acuminate, bases truncate,
texture coriaceous; veins evident, costae groodecially, pubescent, abaxially rounded and
raised, glabrous or sparsely hairy. Sori exindesiatbicular, 10-15 pairs per segment, attached
at bases of veinlets, in a single row on eachaidke lobes. Spores dark-brown. (PI. 9. E).

Distribution : Nepal, common in W., C. & E. at ntidl higher altitudes (1350-3200 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; ttkhand; Himachal Pradesh; Jammu &

Kashmir; Pakistan.
Ecology : Common, growing along the strems.
Voucher specimen : Gorkha, Gap, 2200 thOttober, 2012, S. Bhattarai, 975 (KATH).

Thelypteris levingei (C. B. Clarke) Ching, Acta Phytotax. Si@.: 314 (1963), DPR : 90
(2002);



Rhizome long, creeping, thin, hairy. Stipes distantrhizome, 15-20 cm long, stramineous,
base blakish, hairy, sparsely scaly. Lamina pinnat&0-40 cm long, 8-12 cm broad, texture
herbaceous, lower surface hairy, hairs whtie, haily on the costules on the upper surface;
pinnae 15-20 pairs, 4-7 cm long, 1.5-2 cm broallppposite to alternate, sessile, lanceolate,
apex acuminate, margin lobed almost to the costaegual at the base, acroscopic lobe longer
than basiscopic one, apex acute or round, lowerpzids of pinnae distant and gradually

reduced; veins simple or forked. Sori exindusisteall, round. Spores brown. (Pl. 9. F).

Distribution : Nepal, very common in E. (in C. namward) at mid to upper mid altitudes
(1500-2400 m); Tibet; Bhutan; Sikkim; Darjeelingttatakhand; Himachal Pradesh; Jammu &

Kashmir; Pakistan; Afghanistan.
Ecology : Very common, growing on forest floor.

Voucher specimen : Gorkha, Down after Kharka, waaiNamrung, 3000 m,"7October, 2012,
S. Bhattarai, 1510 (KATH; TUCH).

WoodsiaceadDiels) Chingex Herter

Terrestrial. Fronds large, pinnately decompoundsstiy glabrous except rachis, costae and

costule. Sori on receptacles.

Key to the genera

la. Sori usually exinduSIAte ..........cooveieiiie e i e e Gymnocarpium
1b. Sori generally INAUSIALE ..........ooii i e e e e e e e e eenaas 2
2a. Articulated hairs present on stipe, rachis@indae costae .........c.covvviie v, 3

2b. Articulated hairs @abSENnt ...t 4
3a. Indusia rotundo-reniform, densely setose ...........ccocveveeiiiiiennnn Hypodematium

3b. Indusia not as above, sparsely SEtOSe ...........coeviicvciecii e Deparia
2 TS Yo 1N o 1o T P Cystopteris
4b. Sorilinear or 'J' shaped ........c.oviiii i 5

5a. Sori generally only on the acroscopic sidehaf vein, never double, usually 'J' shaped
........................................................................................................ Athyrium

5b. Sori sometimes double on both sides of thesyeisually linear ................. Diplazum



Athyrium Roth

Rhizome long-creeping or short-erect, usually cedewith persistent bases. Stipe variable,
scaly at the base. Lamina usually 1-2 (rarely 8paie, size variable, lanceolate to triangular,
texture usually herbaceous, upper surface usuddyrogus; veins free, never anastomosing.
Sori indusiate, rarely exindusiate, shapes varidgperes brown.

Key to the species

la. Pinnule-midrib with prominent setae on uppefa®e ...................coooeen. A. setiferum
1b. Pinnule-midrib without setae on upper surface. ..........ccovvii i e 2
28, SO EXINAUSIALE ...ttt e e e e e A. davidii
2D, SOM INAUSIALE ...t e e e e e 3.
3a. Lamina triangular, basal pinnae longest.................s covven e eveeennn. A SpiNUlOSUM
3b. Lamina ovate to oblanceolate, basal pinnadeahtbran upper .........cceeeoeiiiiiiiiinnnn.n. 4
4a. Lamina ovate-oblong, basal 1-2 paris of pirstigitly shortened .................. A. repens
4b. Lamina OblanCeOIate ... 5
5a. Rhizomes shortly creeping or suberect, fromstsut or approximate ..........A. rupicola
5b. Rhizomes erect or ascending; fronds CAeSPItOSE . vvvvveiir i e, 6

6a. Lamina 2-3 pinnate, scales reddish brown; al#npinnules acute at apex A.fimbriatum

6b.Lamina 1- or 2-pinnate; stipe stramineous, scatébase brown or dark brown; pinnae and

ultimate lobes rounded at QPEX ..ot ———————— 7
7a. Pinnae deltoid-ovate or deltoid-lanceolat8-4.cmlong ........................ A. contingens
7b. Pinnae linear-lanceolate, more than 4 cm, spapart from each other......ccc............ 8
8a. Spines on adaxial surface of costae sharpoug.l...........cccccevveeiiiiii e 9
8b. Spines on adaxial surface of costae very Shot...........cocovveiiiiiiniennn. A. dubium
9a.Fronds arise separately along the rhizome ...........coooiiiiiii i, A. schimperi

9b. Fronds arising together at the apices of thmnhe .............................. A. flabellatum



Athyrium contingens Ching & S. K. Wu in C. Y. Wu, Fl. Xizandl : 134 (1983); Fraser-
Jenkins : 238 (2008).

Rhizome short, erect. Stipes c. 22 cm, straminesmady; scales brown, narrowly ovate.Lamina
2-pinnate to 3-pinnatifid, broadly lanceolate, 6.@&n long, 12 cm broad, gradually narrowed
toward both ends, pinnae c. 23 pairs, up to c.hOlang, 1.5 cm broad, alternate, sessiles,
spreading, broadly lanceolate, lower few pairs mihpe gradually shortened, basal pinnae
oblong, less than 1 cm, apex shortly acuminategmateeply lobed to the costa and lower part
becoming pinnate, pinnules c. 12 pairs (middle)rgimlobed apex rounded with 2-3 small

teeth, texture herbaceous, glabrous on both sfasins simple or forked. Sori oblong,

medial, 3-6 pairs on either side of the costular8p dark-brown. (PI. 9. G-I).

Distribution : Nepal, new record in C. at higheitate; W. Schiuan; Xizang.

Ecology : Rare, growing on forest floor.

Voucher specimen : Grokha, Rupal, 3600 fhOgtober, 2012, S. Bhattarai, 1149 (KATH).

Note: This species was collected from 3600 m which aftess check with all the species of
Athyrium from Nepal din't match. Comparing with thrrphological characters, the habit and habitat
with Athyrium contingens from Western Sichuan, China which showed disticrattersistic
features having Pinnae deltoid-ovate or deltoictéatate did match the species. The species has

therefore, been identified Athyrium contingens new record for Nepal.

Athyrium davidii (Franch.) Christ, Bull. Soc. F62 Mem. 1 : 50 (1905).

Polypodium davidii Franch., Nouv. Arch. Mus. Il (Parigp: 119 (1887).

Athyrium duthiei (Bedd.) Bedd., Suppl. Ferns Brit. India : 34 (189®atsuki : 182 (1975).

Rhizome long-creeping. Stipes distant on rhizomé&1lam long, pinkish, sparsely scaly, scales
dark-brown, concolorous. Lamina 1-2 pinnate, c.ctblong, 4-6 cm broad, narrowly ovate-
lanceoalte, apex attenuate; texture herbaceousgy opface glabrous; pinnae c. 15 pairs, 2-4
cm long, 1-1.5 cm broad, crowded,a Iternate, ghetiblate, lanceolate, margin deeply lobed to
the costa or becoming pinnate; lobes 6-10 pairateoor lanceolate, alternate, sessile, crowded,
margin serrate, lower pinnae gradually reduceddisi@nt, lowest pinnae about half as long as
the middle largest pinnae. Sori exindusiate, cacur oval, medial. Spores dark-brown. (PI.
10. A-B).

Distribution : Nepal, fairly common but scatteredW., C. & E. at high altitudes (3400-4300
m); Tibet; Arunachal Pradesh; Sikkim; Uttarakhand.



Ecology : Rare, growing in rock-crevices.

Voucher specimen : Gorkha, Above Gumba, Namrun@028, %' October, 2012, S. Bhattarai,
1191 (KATH).

Athyrium dubium Ching, Bull. Fan Mem. Inst. Biol. (Bot.) Il : 281 (1949); Fraser-Jenkins :
218-219 (2008).

Rhizome short, erect, scaly. Stipes 10-20 cm Itiage clothed with scales, upward glabrous,
scales ovate, acuminate, concolorous. Lamina pnmdtiong, 20-40 cm long, 7-20 cm broad

at middle, base slightly narrowed, apex acuminpiienae pinnatifid to pinnate, 15-20 pairs,

lower pinnae subopposite, upper ones alternatsilselsasal pinnae slightly shortened, middle
pinnae 5-10 cm long, 1.5-2 cm broad, base subttenadecurrent, apex obtuse; pinnules 7-12
pairs, obtuse-rounded, toothed at apex, txturedoedwus, glabrous on both surfaces; veins
inconspicuous adaxially, visible abaxially. Sorstaped, 2-4 pairs on either side of the veinlet;

indusia brownish. Spores brown. (PI. 10. C-D).

Distribution : Nepal, occasional in C. & E. at higghto high altitudes (2400-3500 m); Tibet;

Arunachal Pradesh; Bhutan; Sikkim; Darjeeling.
Ecology : Common, growing on moist, forest floor.

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, 4" October, 2012, S. Bhattarai,
1188 (KATH; TUCH).

Athyrium fimbriatum T. Moore, Ind. Fil.: 185 (June 186M)asionym non Dulac (1867);
Beddome : t. 295 (1967), 37 (1892); Nakaike & Ggruia52 (1995); Thapa : 12 (2000); DPR :
101 (2002).

Rhizome thick, long-creeping, covered with persistaeld leaf bases, scaly. Stipes 25-35 cm
long, arise close together, reddish, thick, scabgles light-brown, concolorous, lanceolate,
fibrillose. Lamina 3-4 pinnate, large to huge, op60 cm long, 25 cm broad, deltate to sub-
deltate, texture herbaceous, upper surface glaprpimmae c. 20 pairsdistant, petiolate,
triangular-lanceolate, sloping, obliquely insertedlarkedly asymmetrical, acrospic pinnules
larger than the basiscopic ones, ultimate pinn8l&s pairs, alternate to subopposite, base
broadly adnate, apex acute with few teeth, cogtaessly hairy. Sori large, indusiate, medial,

in a single row on either side of the veinlet, igin&or 'J' shaped. Spores brown. (Pl. 10. E-F).

Distribution : Nepal, quite common in W., C. & B.upper mid to higher altitudes (1800-2600
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Dalijeg; Uttarakhand; Himachal Pradesh.



Ecology : Very common, growing along streams anmddofloor.

Voucher specimen : Gorkha, Below Namrung, 2400 '™Q6tober, 2012, S. Bhattarai, 1295
(KATH; TUCH).

Athyrium flabellulatum (C. B. Clarke) Tardieu, Asplen. Tonkin : 85, t (1®32); Thapa : 12
(2000); DPR : 101 (2002).

Asplenium filix-femina var. flabellulatum C. B. Clarke, Trans. Linn. Soc. Lond. Il Bat: 493,
t. 60 (1880).

Rhizome creeping. Stipes c. 15 cm long, straminestely at base, higher up stipe glabrous;
rachis glabrous. Lamina 2-pinnate c. 40 cm longnBbroad, lanceolate; texture herbaceous,
upper surface glabrous; pinnae c. 20 pairs, c. Goagy 1.5 cm broad, subopposite to alternate,
lanceolate, lower 2-3 pairs gradually shortened somdetimes downwards deflexed; pinnules
8-12 pairs, narrow, alternate, sessile, linear datate, symmetrical, base cuneate, apex
rounded with short teeth, margin lobed less thdh tbathe costa into deeply incised lobes;

veins free. Sori indusiate, round, sub-medial, elés costule; margin fimbriate. Spores

yellowo-brown. (PL. 10. G-H).

Distribution : Nepal, quite common in W., C. & &t high altitudes (3500 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; W.,and E. Nepal; Uttarakhand; Himachal
Pradesh.

Ecology : Uncommon, growing on forest floor.

Voucher specimen : Gorkha, Rupal, 3200 M,Cctober, 2012, S. Bhattarai, 1131 (KATH;
TUCH).

Athyrium repens(Ching) Fraser-Jenkins : 238 (2008).
Pseudocystopteris repens Ching, Acta Phytotax. Si8.: 324 (1964).

Rhizome long-creeping. Stipes blakish-brown at pasaly, scales brownish, ovate-lanceolate,
sparsely scaly on higher up, 10-20 cm long, Lar2ipannate, ovate-oblong, 20-30 cm long, 8-
15 cm broad at middle; pinnae 12-15 pairs, shqrttyolate, broadly lanceolate, lowest pairs of
pinnae slightly reduced apex shortly acuminatengites 10-12 pairs, oblong-ovate, base
broadly cuneate, margin biserrate, lobed, apexsebivith triangular short teeth, segments with
2-3 shrot teeth, texture herbaceous; veins visdfiaxially, 1 veinlet per tooth. Sori small,

linear to 'J' shpaed, 1-6 per ultimate pinnule, iade®pores light-brown. (PI. 10. 1, 11. A).

Distribution : Nepal, C., E. at high altitudes; &bBhutan; Sikkim.



Ecology : Common, growing on forest floor.

Voucher specimen : Gorkha, Rupal, 3200 M,Gctober, 2012, S. Bhattarai, 1134 (KATH;
TUCH).

Athyrium rupicola (Edgew.ex C. Hope) C. Chr., Ind. Fill : 145 (1905); Alston & Bonner :
213 (1956); Thapa : 12 (2000); DPR : 113 (2002).

Asplenium rupicola Edgew.ex C. Hope, J. Bomb. Nat. Hist. Sd2 : 531-532, t. 5 (1899).

Rhizome short, suberect to erect. Stipes 10-15cem, Istramineous, thin, base densely scaly,
higher up stipe almost glabrous; rachis straminesparsely scaly. Lamina pinnate, 30-40 cm
long, narrow, 7-10 cm broad, texture herbaceowrgls, pinnae c. 25 pairs, 2-5 cm long, 1-
1.5 cm broad, alternate, sessile, derurrent onigashightly curved upwards, margin deeply
lobed to the costa; lobes 6-10 pairs, small, apexea margin faintly serrate, lowest acroscopic
lobe usually the largest, lower 3-4 pairs of pinrgr@adually much reduced, downwards
deflexed. Sori indusiate, large, occupying almbsténtire lower portion of the lobe, 3-4 pairs

on either side of the costule, insudia light-bro®pores dark-brown. (PI. 11. B-C).

Distribution : Nepal, fairly common in W., C. & &t higher to high altitudes (2000-3000 m);
Tibet; Arunachal Pradesh; Sikkim; Darjeeling; Udllidnand; Himachal Pradesh; Jammu &
Kashmir; Pakistan.

Ecology : Fairly common along road sides and irkfoevices.

Voucher specimen : Gorkha, Below Namrung, 2400 'MQ8tober, 2012, S. Bhattarai, 1549
(KATH; TUCH).

Athyrium schimperi subspbiserrulatum (Christ) Fraser-Jenkins, New Sp. Syndrome etc.: 60
(1997); DPR : 104 (2002).

Athyrium biserrulatum Christ, Bull. Acad. Int. Geogr. Bot. Mai907: 135 (1907).

Rhizome long-creeping. Stipes shortly distant drarfme, 15-20 cm long, pale or stramineous,
invariably with a dark-purplish to brown base, gca base, scales brown, concolorous, higher
up sparsely scaly, becoming glabrous, glossy; sagfnamineous. Lamina 2-pinnate, 30-40 cm
long, 10-15 cm broad, deltate lanceolate, textima,fherbaceous, upper surface glabrous;
pinnae c. 20 pairs, 8-10 cm long, 1-2 cm broadradite, shortly petiolate, lower 1-2 pairs

generally slightly reduced and distant, pinnulesli(airs, alternate, sessile, linear-lanceolate,
symmetrical, margin shallowly to deeply lobed; \&egimple. Sori indusiate, large, 4-6 pairs to

each lobe of the pinnule. Spores dark-brown. (PIDLE).



Distribution : Nepal, very common in W., C. & E. gpper mid to high altitudes (1800-3500
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Delijgy; Uttarakhand; Himachal Pradesh;
Jammu & Kashmir; Pakistan; W. Africa.

Ecology : Common on shady places.

Voucher specimen : Gorkha, Rupal, 3200 Mi,Qttober, 2012, S. Bhattarai, 1493 (KATH;
TUCH).

Athyrium setiferum C. Chr., Ind. Fil.1 : 146 (1905); Chowdhury : 49 (1973); Iwatsuki 318
(1975); Thapa : 12 (2000); DPR : 104 (2002).

Rhizome short, erect. Stipes 15-25 cm long, stramis, base blakish, thin, sparsely scaly,
higher up stipe almost glabrous; rachis straminealisost glabrous. Lamina 2-pinnate, 25-35
cm long, 15-19 cm broad, lanceolate, widest justoveethe middle, texture thinly
membranaceous; lower surface glabrous; pinnae @alr3, 5-7 cm long, 1.5-2 cm broad,
alternate, petiolate, narrowly triangular-lanceelaturiculate, lower 1-2 pairs of pinnae shorter
than next, pinnules 7-10 pairs, small, up to 05-dm long, alternate, basal one petiolate,
elliptic or rhombic, apex rounded with a few shtath; costae and costules with scattered,
long, weak setae on upper surface. Sori indusiatasingle row on either side of the costule;
indusia brown, mostly straight or J-shaped. (PLRG).

Distribution : Nepal, common in W., C. & E. at mid high altitudes (1400-3550 m);
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; titkhand; Himachal Pradesh.

Ecology : Rare species growing in shady places.

Voucher specimen : Gorkha, Down after Kharka, wajamrung, 3000 m,"4October, 2012,
S. Bhattarai, 1127 (KATH).

Athyrium spinulosum (Maxim.) Milde, Bot. Zeit.: 376 (1866); Bedd., H#m Ferns Brit.
India : 161 (1883); DPR (2002).

Cystopteris spinulosa Maxim., Mem Acad. St. peters8®.. 340 (1850).

Rhizome long-creeping, blackish-brown, scaly, ssdteown, broadly ovate. Stipes blakish
brown at base, upward stramineous, 15-35 cm lomge lxlothed with broadly ovate to
lanceolate scales. Lamina triangular, 2-3 pinna&30 cm long, nearly as broad as long,
shortly acuminate; pinnae 10-20 pairs, basal pinaegest c. 15-20 cm long, 5-8 cm broad,
shortly petiolate, alternate, elliptic, basal piansith 15-20 pairs of pinnules, lower pinnules

gradually shorter, obtuse or acuminate narrow,eagugargin with thin long, sharp teeth; veins



distinct. Sori indusiate, orbicular on abaxial widto several pairs per ultimate lobe. Spores
dark-brown. (PI. 11. H-I).

Distribution : Nepal, scattered in W., common in&CE. at higher to high altitudes (3200-3700
m); Tibbet; Bhutan; Sikkim.

Ecology : Common, growing on damp and moist foflestrs.

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, 4" October, 2012, S. Bhattarai,
1546 (KATH; TUCH).

Cystopteris Bernh.

Rhizome long or short-creeping, thin. Stipes broemstramineous. Lamina 2-3 pinnate,
usually small, texture herbaceous, sparsely hairglabrous; pinnule lowest pairs usually
slightly smaller; veins free. Sori indusate, rouimtjusia inferior, attached at its base to the

receptacle, cup-shaped or ovate-lanceolate, tipioreS light to dark-brown.

Cystopteris moupinensisFranch., Nouv. Arch. Mus. Il (Parigp: 111 (1887); Fraser-Jenkins
: 951 (1997); DPR : 107 (2002).

Rhizome long-creeping, slender. Stipes distantltozome, delicate, thin, stramineous, 10-18
cm long, sparsely scaly at the base. Lamina 2-8gb@ ovate, glabrous, 10-12 cm long, 4-6 cm
broad; pinnae c. 10 pairs, shortly petiolate, aligg, 4-7 cm long, 1-2 cm broad; pinnules c. 10
pairs, cuneate at base, lobes incised at apex.ir®siate, round, indusia thin, at basiscopic

side of sorus, attached at its base to the redeptagp-shaped. Spores light brown. (PI. 12. A).

Distribution : Nepal, uncommon in W., fairly commam C. & E. at higher altitudes (3100-
4800 m); Tibet; Bhutan; Sikkim.

Ecology : Fairly common on shaded and moist fditest.

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, 4" October, 2012, S. Bhattarai,
1216 (KATH; TUCH).

Deparia Hook. & Grev.

Rhizome short, thick, scaly or glabrous. Stipegldleshy, scaly at least at base, rachis slightly
or prominently groovered on the upper surface,iliize and hairy. Lamina 1-2 rarely 3-
pinnate, size variable, broadly ovate, texture &eebus; pinnae many, grooved on upper

surface; veins free. Sori indusiate, size variaBjores bilateral.



Key to the species
la. Fronds smaller, pinnate to bipinnate, soridire 'J' shaped ............ D. allantodioides
1b. Pinnae large to huge, bipinnate to tripinndgtigori round ....................... D. boryana

Deparia allantodioides (Bedd.) M. Kato, J. Fac. Sci. Univ. Tokyo Ill Bd3 : 393, f. 15
(1984); lwatsuki : 321 (1988); Thapa : 12 (2000pRD: 107 (2002)

Athyrium allantodioides Bedd., Ferns Brit. India : t. 221 (1867); Iwatsuk81 (1975).

Rhizome short, erect, scaly. Stipes 20-30 cm Idmgyn, thick, scaly at base, fibrillose and
hairy; rachis colored like stipe, fibrillose. Laraidpinnate, large, 60-100 cm long, 15-20 cm
broad, lanceolate, texture herbaceous; pinnae ntar80 pairs, 7-10 cm long, 1-2 cm broad,
alternate, sessile, lanceolate, margin deeply |dweithe costa; lobes many, 15-20 pairs, apex
rounded, margin almost entire, lower pinnae grdguaduced at times to mere auricles,
distant, downwards deflexed; veins simple. Sorusidte, extending from the costule to almost
the margin, at maturity almost touching each othei3-6 pairs on either side of the costule;

indusia linear to 'J' shaped, large. Spores daotwbr (PI. 12. B-C).

Distribution : Nepal, common in W., C. & E. at uppsid to high altitudes (1900-4000 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglinJttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : A common fern growing on shades floofarests.

Voucher specimen : Grokha, Above Gumba, Namrung0 28, %' October, 2012, S. Bhattarai,
1245 (KATH; TUCH).

Deparia boryana (Wild.) M. Kato, Bot. Mag. Toky®0 : 36 (1977), J. Fac. Sci. Univ. Tokyo
Il Bot. 13 : 386, f. 9 (1984); Iwatsuki : 320 (188 Nakaike & Gurung : 153 (1995); DPR :
107 (2002)

Aspidium boryanum Willd., Sp. P1.5: 285 (1810).

Rhizome short, ascending. Stipes c. 1 m long stramuis, thick, sparsely scaly, higher up
stipes almost glabrous. Lamina 2-3 pinnate, la@erg-1 m long, 30-50 cm broad, triangular
lanceolate, texture herbaceous, sparsely hairynaginmany pairs, alternate, petiolate,
lanceolate, margin deeply lobed to the costa ootbé@rgy pinnate in large fronds, sessile,
symmetrical, broadly oblong, adnate, apex roundaute, margin subentire. Sori indusiate,

round, fimbriate. Spores dark-brown. (PI. 12. D).



Distribution : Nepal, common throughout W., C. &4d.low to higher altitudes (500-3200 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;
Jammu & Kashmir.

Ecology : Fairly common along streams.

Voucher specimen : Gorkha, Near by Philim, c. 169030" September, 2012, S. Bhattarai,
959 (KATH).

Diplazium Sw.

Terrestrial. Rhizomes erect, clothed with scal@geS erect, slender, slightly scaly. Fronds
solitary and distant, simple to tripinatifid, ovdéeceolate; pinnae with with deeply pinnatifid
lobes; texture herbaceous-coriaceous; veins freanastomosing. Sori indusiate, elongate;
indusium oblong, membranous, persistent.

Key to the Species
la. Basal 2-3 pairs of veinlets of adjacent lolbsef...................oooiiiiini. D. esculantum
1. VeINS @ll fre@ ..o D.. maximum

Diplazium esculantum (Retz.) Sw., Schrad. J. B&B801 (1) : 312 (1803); Sledge, Bull. Brit.
Mus. Nat. Hist. (Bot.R : 310 (1962); Tagawa : 474 (1966); reiyal. : 194 (1971); lwatsuki :
186 (1975); Gurung : 62 (1986); Nakaike & Gururidp4 (1995) ); DPR : 109 (2002).

Hemionitis esculenta Retz., Obs. Bo®6 : 38 (1791).

Rhizome suberect, stout, clothed with lanceolatdesc Stipes tufted, long, slender, minutely
scaly, brownish higher up stipe glabrous. Lamimanate to partially bipinnate, size variablem
lanceolate, pinnae distant, subopposite to alterrsdort stalked, cut down one-third to half of
the costae, segments broad; texture herbaceoubtorgaceous; veins pinnate, basal 2-3 pairs
of veinlets of adjacent lobes fuse to form an iuteag excurrent veinlet, remaining pairs arising

from a central main veinlet in a segment free. 8wlusiate, linear. (Pl. 12. E).

Distribution : Nepal, very common throughout W.,&E. at low to mid altitudes (60-1700 m);
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; ditkhand; Himachal Pradesh; Jammu &

Kashmir; Pakistan.
Ecology : Common, growing along streams.

Use : Food.



Local name : Niuro.
Diplazium maximum (D. Don) C. Chr. Prodr. Fl. Nepal.: 8 (1825); DPRL1 (2002)
Asplenium maximum D. Don, Prodr. Fl. Nepal.: 8 (382

Rhizome ascending, thick. Stipes 30-40 cm londpetl scaly on lower part, glabrous on upper
part. Fronds large, bipinnate to tripinnatifid, lgjleus; pinnae large, many pairs, distant,
alternate, petiolate, second basal pairs the lgriggsceolate, acuminate, obliquely spreading,
deeply pinnatifid; margin minutely serrulate, segitseoblong, crenate; texture herbaceous;
veinlets forked. Sori indusiate, indusia lineannthn two oblique rows, oblong, along the

veinlets; indusium deciduous. Spores light-brovifl. 12. F).

Distribution : Nepal, uncommon in W., fairly commonC. & E. at lower mid to mid altitudes
(700-1500 m); Tibet; Arunachal Pradesh; Bhutankiik Darjeeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir; Pakistan; Afghanistan.

Ecology : Terestrial, growing on shady streams.

Voucher specimen : Gorkha, Near by Philim‘,hmaptember, 2012, S. Bhattarai, 960 (KATH).
Gymnocarpium Newman

Rhizome long-creeping, stipes long, thin, glabramnetimes scantly glandular or at least at
the pinnae junction. Lamina 2-3 pinnate, textuia,therbaceous, base truncate, bent, slender
stipe, lower pinnae the largest. Sori exindusiateacely indusiate, round, light-brown. Spores

bilateral.

Gymnocarpium fedtschenkoanumPojark., Soobsch. Tadzhik. Fil. Akad. Nauk U. SRS22
: 9 (1950); Fraser-Jenkins, Bot. HelW2: 146 (1993); DPR : 113 (2002)

Rhizome long-creeping, sparsely scaly, scales lpaen, cocolorous. Stipes distant on
rhizome, 15-30 cm long, longer than lamina, straous, thin, sparsely scaly or glabrous.
Lamina 2-3 pinnate, 10-15 cm long, 8-13 cm londeltate, texture herbaceous, pale-yellow,
glabrous, pinnae c. 5-8 pairs, 6-10 cm long, 2-5 lmwad, opposite, petiolate, triangular
lanceolate, lobes many, margin lobed, basal bagisginnule ion the lowest pinnae the
largest, apex rounded. Sori exindusiate, roundmnsuginal, 4-6 pairs in a single row on either

side of costules. Spores dark-brown. (Pl. 12. G).
Distribution : Nepal, quite common in W., becomsugttered in C. at high altitudes;

Ecology : Terrestrial, growing on shaded forests.



Voucher specimen : Gorkha, Below Namrung, 2400 thO%tobur, 2012, S. Bhattarai, 1534
(KATH; TUCH).

Hypodematium Kunze

Rhizome short, creeping, thick. Fronds typicallsaaged in two rows on the dorsal side of the
rhizome, close. Stipes clustured, base conspicyaugbllen, scaly. Lamina 2-3 pinnate, hairy,

hairs white, both surfaces hairy; veins free. $atusiate, round or reniform, hairy.

Hypodematium crenatum (Forssk.) Kuhn in Deck., Reis. Bot. 3 : 37 (187®atsuki : 323
(1988); DPR : 114 (2002).

Polypodium crenatum Forssk., Fl. Aegypt. Arab.: 185 (1775).

Rhizome short, creeping. Stipes c. 20 cm long, rglad Lamina 3-pinnate, ¢. 25 cm long,
deltate, texture herbaceous, pale-green, bothcagfhairy, hairs white, straight, pinnae c. 10
pairs, alternate, very shortly petiolate, beconsegsile on distal parts, oblong, base rotundo-
cuneate, equal, excurrent, apex blunt, margin gelgled; veins free, distinct, costae and
costules hairy, hairs white. Sori indusiate, largeniform, 1-3 per ultimate lobe, indusia
greyish, large, rotundo-reniform, attached by apdsi@us, densely setose, persistent. Spores
dark-brown. (PI. 12. H).

Distribution : Nepal, common in W., & C. (?E.) ailer to upper mid altitudes (500-2600 m);
Uttarakhand; Himachal Pradesh; Jammu & Kashmirjgtat Afghanistan; Rajasthan; Arabia.

Ecology : Uncommon, growing on exposed area.
Voucher specimen : Gorkha, Gapsya, 2200 fQdtober, 2012, S. Bhattarai, 980 (KATH).
DryopteridaceaeChing

Terrestrial. Rhizome erect or creeping. Frodns Binpinnate or bipinnate to decompounds;
usually uniform; pinnules generally unequal sidédh& base; rachis glabrous or pubescent;
texture herbaceous or coriaceous; veins free ostam@sing. Sori superficial, dorsal or

sometimes terminal on the veins.

Key to the Genera
1a. Fronds Simply PINNALE ... e e e e e e e 2
1b. Fronds more than 1-PinnNate ..........ooviiiis i e et e e e e en e 3

2a. Sori orbicular, fronds coriaceous, veins pi@nat.............ccccoeevie i vnennnn. Cyrtomium



2b. Sori globose, fronds herbaceous, veins sag@Enioi...........cccovvviiennveieeninns Tectaria

3a. INdUSIUM PEIALE ....cvee e Polystichum
3D, INAUSIUM TENITOIM ... e e e e e 4
4a.Sori only borne near apex of pinnules, 2-3 paireach costa ..........c............ Dryopsis
4b. Sori not restricted only to the tip of pinnules.............cccoiiiii i, Dryopteris

Cyrtomium C. Presl|

Rhizome short, erect, densely scaly. Stipes scaly fibrillose. Lamina pinante, texture
coriaceous, glabrous, upper surface glossy or rpaitae simple, falcate, often with basal
acroscopic auricle; veinlets anastomosing formiesesal aeroles, each aerolet with 1-3

inwardly directed free veinlets. Sori many, indtsjscattered. Spores bilateral.

Cyrtomium anomophyllum (Zenker) Fraser-Jenkins : 330 (2008).

Aspidium anomophyllum Zenker, Plant. Ind. Coimbatur. Nilagiri Coll. Bctgnid1 : t.1 (1835).
Cyrtomium microindusium Kurata, J. Geobot. 10 : 37 (1961); DPR : 118 (2002

Rhizome, short, erect, thick, covered with persisitipe bases, densely scaly. Stipes 8-15 cm
long, stramineous, thick, scaly and fibrillose,lesdight to dark brown, concolorous. Lamina
pinnate, 15-20 cm long, 10-15 cm broad, lanceol&eure thick, slightly coriaceous, lower
surface pale-green, upper surface dark-green,alabmatt or often slightly gossy, pinnae 2-3
pairs, large, 8-10 cm long, 3-4 cm broad, altertatgub-opposite, shortly petiolate, basiscopic
margin very rounded, margins finely toothed fronoabhalf-way up with very short teeth,
terminal pinna large, strongly auricled; veins Islig prominent. Sori indusiate, large, round,

indusia lilght-brown, circular. Spore brown. (P2.1).

Distribution : Nepal, scattered in C. & E. (preséyndiiso in W.); Arunachal Pradesh; Bhutan;
Sikkim; Darjeeling; Uttarakhand; Himachal Pradelmmu & Kashmir; Pakistan.

Ecology : Growing in very moist, well-shaded plageforest.

Voucher specimen : Gorkha, Gapsya, 2200 th®tober, 2012, S. Bhattarai, 1045 (KATH;
TUCH).

Dryopsis Holttum & P. J. Edwards

Rhizomes short, erect, stout and scaly. Stipesiclaglc scaly. Fronds large, bipinnate to

decompounds; glabrous; pinnules the lowest onesyalvon the basiscopic side, generally



broad at the base; texture firm; veins forked amd.fSori only borne near apex of pinnules, 2-3

pairs on each costa; indusium reniform.
Dryopsis apiciflora (Wall. ex Mett.) Holttum & P. J. Edwards, Kew Bu#il (1) : 189 (1985).
Aspidium apiciflorum Wall. ex Mett., Frangatt IV : 54 (1858).

Rhizome short, erect, scaly, scales brown. Stipalysc. 15 cm long. Fronds bipinnate, c. 30
cm long, c. 10-15 cm broad; pinnae many, c. 20spaessile, c. 10 cm long, 2 cm broad,
widely spreading, acuminate at aped; lower pinniéencshortened and somewhat deflexed;
basiscopic pinnules not longer than acroscopic ;ostgse, rachis densely covered with brown
lanceolate scales, but sparsely on upper part. iBdusiate, indusia mostly reniform, only

borne near apex of pinnules, 2-3 on each sideeétid of the costa. Spores dark-brown. (PI.
13. A).

Distribution : Nepal, common in (?W.), C. & E. gtper mid to higher (1800-3350 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; tikdand.

Ecology : Uncommon, growing on forest floor andro@adows.

Voucher specimen : Gorkha, Rupal, 3800 #{, Qctober, 2012, S. Bhattarai, 1139 (KATH:;
TUCH).

Dryopteris Adanson

Terrestrial. Rhizomes short, erect, strong andtstdothed with scales. Stipes fascicled, scaly.
Fronds large, bipinnate to decompounds; glabrousiutes the lowest ones always on the
basiscopic side, generally broad at the base; nexXium; veins forked and free. Sori globose,

dorsal or terminal on the veins; indusium roundfoem.

Key to the species

la. Lamina triangular-lanceolate, lowest pair ofngie generally largest .......................... 2
1b. Lamina lanceolate, lowest pairs of pinnae gdhereduced ..............ccoeivii i, 6
2a. Fronds dimorphic .......co.ouiiii e D. cochleata
2. Fronds NOt diMOrPhIC. .. ..e v e e e e e e s 3
3a. Stipes and rachis scaly throughout, scalesryrstipes muricate ............ D. sublacera

3b. Stipes scaly but rachis sparsely scaly above.............cooiiiii i 4



4a. Indusia membranous, flat, not enveloping matw@i, scales dark-brown to

DIACK. .. e D. juxtaposita
4b. Indusia corneous, almost completely envelopiagure sori, stipe rough..........c......... 5
5a. Pinnules wide,often pinnatifid, ultimate segteesharply serrate at apex D..pseudovaria
5b. Pinnules narrow, ultimate segments with 1-2coid teeth at apex ............ D. fructuosa

6a. Stipe scales predominantly ovate, pinnules-sidegin not markedly parallel; lamina
herbaceous, scales and fibrills all pale to pa@Mor...................cooooevinnie D. chrysocoma

6b. Stipe scales predominantly narrow, pinnule$ witirkedly paralles sides, lamina usually

(oo g T- (o1 =To U - S PP PP 7
7a. Mid and lower stipe scales ovate to lanceolate............ccocviii i 8
7b. Mid and lower stipes scales lanceolte to nadgrdanceolate ...............ccoveviceennnn e, 9
8a. Rachis scales grey-brown to yellowish brown ... .cceeeoiiiiinnin, D. redactopinnata
8b. Rachis scales balck, lamian markedly tapergig ....................oeiils D. zayuensis
9a. Stipe and rachis very densely scaly, scalbestigpwn; both surfaces fibrillose ...........10
9b. Stipe and rachis scaly, scales pale to blggpeusurface of lamina glabrous ............11
10a. Fronds large, pinnae c. 20 pairs, apex tegmgabruptly...................... D. barbigera
10b. Fronds smaller, pinnae c. 15 pairs, apex teatimg acutely ................... D. komarovii
11a. Pinnae distant, lamina broad-lanceolate ...........ccooeeiiiiiiiiiinnann. D. acutodentata
11b. Pinnae closed, lamina narrrow-lanceolate ......cccc.oovoviiiiiniiiinnnns.. D. xanthomelas

Dryopteris acutodentaChing, Bull. Fan Mem. Inst. Biol. (Bot§ : 432 (1938); Fraser-Jenkins
: 350 (1989); Thapa : 13 (2000); DPR : 120 (2002).

Rhizome short, erect, scaly. Stipes 7-15 cm loightbrown, scaly, scales dense at base,
scales very dark-brown, concolorous, broad-lanteptachis sparsely scaly. Lamina pinnate to
bipinnatifid or bipinnate, 20-35 cm long, 7-14 tmoad, lanceolate, texture thinly herbaceous,
upper surface glabrous, pinnae 10-20 pairs, 4-8ag, 1.5-2 cm broad, distant on lower half,

alternate, almost sessile, deeply pinnatifid orob@og pinnate, lowest pair of pinnae almost as
long as the pair above, pinnules 10-15 pairs, aperded or acute teeth. sori indusiate, small,

round, 2-4 pair on either side of the costa. Spdaek-brown. (PI. 13. B).



Distribution : Nepal, scattered in W., C. & E. &naltitudes (3700-4200 m); Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Darjeeling; Uttarakhandn&thal Pradesh; Jammu & Kashmir.

Ecology : Common, usually growing among rock cresic

Voucher specimen : Gorkha, Rupal, 3800 M, @tober, 2012, S.Bhattarai, 1596 (KATH;
TUCH).

Dryopteris barbigera (T. Mooreex Hook.) Kuntze, Rev. Gen. F2.: 812 (1891); Tagawa : 80
(1955); lwatsuki : 187 (1975); Thapa : 13 (2000pRD: 120 (2002).

Nephrodium barbigerum T. Mooreex Hook., Sp. Fil4 : 113 (1862).

Rhizome horizonta, scaly. Stipes c. 35 cm longelmewn, stramineous higher up, thick, very
densely scaly and fibrillose; scales pale, broadigte-lanceolate, large, 1-1.5 cm long, apices
long-acuminate, rachis densely scaly and fibrilloseales brown, concolorous. Lamina 2-

pinnate, large, c. 50 cm long, c. 15 cm broad, dafate, texture thickly herbaceous, both
surfaces scaly, upper one sparsely scaly; pinnag/,n@ 20 pairs, 10-15 cm long, ¢. 3 cm

broad, close, alternate, shortly petiolate, lareteollower 2-3 pairs of pinnae gradually reduced
in size, sessile, symmetrical, apices acute ordednwith several long teeth rediating around
the apices. Sori indusiate, small, round, 3-6 painow on either side of the costule. Spores
dark-brown. (PI. 13. C-D).

Distribution : Nepal, common throughout W., C. &4k .higher to high altitudes (3000-4250m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : Fairly common, terrestrial, growing onadews.

Voucher specimen : Gorkha, Tallo Rupal, 3200 M, Gctober, 2012, S. Bhattarai, 1135
(TUCH).

Dryopteris chrysocoma(Christ) Christ, Ind. Fil.: 257 (1905); Ito : 476966); Iwatsuki : 185
(1975); Dixit : 149 (1984); Fraser-Jenkins : 3739 DPR : 13 (2000); DPR : 121 (2002).

Aspidium filix-mas var. chrysocoma Christ, Bull. Herb. Bioss : 966 (1898).

Rhizome long, thick. Stipes 20-35 cm long, stramusg thick, cylindrical, stipe base bearing a
tuft of dense scales, scales at the base paleatetpown, concolorous, large, broadly ovate-
lanceolate. Lamina 2-pinnate, size variable, 2%8blong, 15-30 cm broad, lanceolate, base
slightly truncate, widest about the middle, textuhéckly herbaceous, turning yellowish

towards the end of growing season, upper surfat@agls, pinnae many, 20-30 pairs, 9-15 cm



long, 2-4 cm broad, almost sessile, suboppositdtéonate, basal 1-2 pairs of pinnae smaller,
pinnules 10-15 pairs, apex rounded truncate, maogithed, decurrent obscurely toothed. Sori
indusiatem kargem 2-4 pairs in a single row onegiiide of the costule, crowded, indusia light

brown to grey. Spores dark-brown. (PI. 13. E-F).

Distribution : Nepal, common in W., C. & E. at uppaid to high altitudes (1900-3500 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglinJttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : Common, usually growing on rock crevioesteep steep slopes along streams.

Voucher specimen : Gorkha, Rupal, 3600 M, Gctober, 2012, S. Bhattarai, 1407 (KATH;
TUCH).

Dryopteris cochleata(Ham.ex D. Don) C. Chr., Ind. Fil.: 258 (1905); Ito : 476966); Royet
al.: 194 (1971); Iwatsuki : 187 (1975); Dixit : 149984); Gurung : 68 (1986); Fraser-Jenkins :
408 (1989); Nakaiket al. : 190 (1990); DPR : 121 (2002).

Nephrodium cochleatum Ham. ex D. Don, Prodr. Fl. Nepal.: 6 (1825); Clarke : 52B§0);
Hope : 734, t. 30 (1903).

Rhizome long, ascending, thick, scaly. Fronds dphar with distinct fertile and sterile ones.
Stipe c. 30 cm long, stramineous, thick, cylindribase densely scaly, sparsely scaly or nearly
glabrous on higher up, scales light brown, conanler lanceolate. Lamina bipinnate, ¢. 30 cm
long, 15 cm broad, lanceolate, pinnae c. 15 pahsrtly petiolate, subopposite to alternate,
coriaceous; pinnules c. 10 pairs, costae sparg@ilidse, fibrils long; veins most forked. Sori
indusiate, large, markedly crowded, occupying alnibe entire lower surface of the fertile
lobe, 4-6 pairs in a single row on either sidelaf tostule, indusia reniform, prominent, pale-
brown. Spores brown. (PI. 13. G).

Distribution : Nepal, common in W., C. & E. at lae mid altitudes (500-1800 m); Bhutan;
Sikkim; Darjeeling; Uttarakhand; Himachal Pradelmmu & Kashmir; Pakistan.

Ecology : Common, usually growing on rock crevioesteep steep slopes along streams.

Voucher specimen : Gorkha, Near by Philim, c. 169030" September, 2012, S. Bhattarai,
963 (TUCH).

Dryoptersi fructuosa (Christ) C. Chr., Ind. Fil.: 267 (1905); Frasenkims : 402 (1989); DPR
: 122 (2002).

Aspidiumvarium var. fructuosum Christ, Bull. Herb. Bioss : 967 (1898).



Rhizome short, erect, densely scaly; scales lighivb, ovateo-lanceolate, with apicular tips.

Stipes 25-30 cm long, stramineous, clothed witlcdaate, dark brown scales leaving distinct
scars, scales smaller and sparse on higher up.niabipinnate, c. 30 cm long, 15 cm broad,
oblong-lanceolate, widest at the base, pinnae al®, c. 10 cm long, 4 cm broad, alternate,
lower pinnae shortly petiolate, pinnule 10-15 paliosver ones pinnatifid, basiscopic pinnules

larger then acroscopic ones, apex with teeth, texherbaceous to subcoriaceous; veins
conspicuous on both surfaces, mostly forked. Sdrigairs on each pinnule, borne on lower

part of pinnules, nearer to costa, indusia renifd@pores brown. (Pl. 13. H).

Distribution : Nepal, W., C. & E. at upper mid tagh altitudes (1850-3600 m); Tibet;

Arunachal Pradesh; Bhutan.
Ecology : Common, growing on shaded forest floor.

Voucher specimen : Gorkha, above Gumba, Namrur@f) 28 &' October, 2012, S. Bhattarai,
1409 (KATH; TUCH).

Dryopteris juxtaposita Christ, Bull. Acad. Inst. Geogr. Bat7 : 138 (1907); Fraser-Jenkins :
393 (1989); Nakaiket al.: 190 (1990); Thapa : 13 (2000); DPR : 122 (2002).

Rhizome long, erect, thick, scaly. Stipes 20-30leng, stramineous, scaly and fibrillose, base
densely scaly, scales brownish, glossy, concolgramngeolate; rachis sparsely scaly. Lamina
2-pinnate, 25-30 cm long, 10-15 cm broad, textudgceriaceous, upper surface bright green,
glabous, lower surface pale green, pinnae c. 2&,p&10 cm long 1-3 cm broad, triangular-
lanceolate, distant, alternate, apex acuminatberdiroad and markedly parallel sided, base
truncate, apex rounded-truncate, margin almosteeriori indusiate, small, round, medial, 4-7

pairs per pinnule, indusia light-brown. Spores damdwn. (PI. 13. ).

Distribution : Nepal, common in W., C. & E. at ntidl higher altitudes (1600-3200 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling; ttkhand; Himachal Pradesh; Jammu &
Kashmir; Pakistan.

Ecology : Common, growing on forest floor and watksides.

Voucher specimen : Gorkha, Below Namrung, 2400 2, June, 2012, S. Bhattarai, Ad. 21
(KATH; TUCH).

Dryopteris komarovii Kossinsky, Bot. Mater. Gerb. Glavn. Bot. S&dal (1921); DPR : 123
(2002).



Rhizome short, erect, densely scaly. Stipes dasle#y c. 20 cm long, densely scaly, scales
large, ovate-orbicular, brown. Lamina oblong-lanae®m c. 25 cm long, 10 cm broad,

bipinnate, apex obtuse, pinnae c. 15 pairs, midiolieae c. 6 cm long, 2 cm broad, lanceoalte,
sessile, apex rounded, regularly dentate, pinfdadldse on both surfaces, rachis and costa
densely clothed with lanceolate and linear-landeolfown scales; texture herbaceous; veins
distinct on both surfaces. Sori indusiate, indumiawn, membranous, 2-4 on each side of

costule. Spores dark-brown. (Pl. 14. A).

Distribution : Nepal, rare in W.,C. & E. at hightialdes (3500-4800 m); Tibet; Arunachal
Pradesh; Bhutan; Sikkim; Uttarakhand; Himachal BshdJammu & Kashmir; Pakistan.

Ecology : Uncommon, growing on forest floor andro@adows.

Voucher specimen : Gorkha, Below Namrung, 2400 tO8tober, 2012, S. Bhattarai, 1548
(KATH; TUCH).

Dryopteris pseudovaria(Christ) C. Chr.
Dryopterisbasisora Christ, Notul. Syst. (Paris): 44 (1909).

Rhizome short, erect, scaly. Stipe c. 30 cm lomypsdly scaly at base but sparsely on higher
up; scale light brown, ovate-lanceolate, apex hslirgped, usually twisted. Lamina tribinnatifid

at base, bipinnate at middle and distal part bigifid, oblong-lanceolate c. 35 cm long, c. 20

cm broad, texture subcoriaceous, pinnae c. 14,siwstly petiolate, alternate, apex acuminate,
pinnule c. 10 pairs, 1.5-2.5 cm long, 0.6-1 cm Hrosessile, basiscopic pinnule larger than
acroscpic one, apex obtuse with sharp deltoid teeihs conspicuous on both surfaces, mostly
forked. Sori indusiate, indusia orbibicular-renifgl-2 pairs on each pinnule, borne on lower

parts of pinnule. Spores brown. (PI. 14. B-C).
Distribution : Nepal, rare in C.; Bhutan, Uttarakba.
Ecology : Rare, growing on forest floor.

Voucher specimen : Gorkha, Gapsya, 2200 nOttober, 2012, S. Bhattarai, 1027 (KATH;
TUCH).

Dryopteris redactopinnata S. K. Basu & Panigrahi in Panigrahi & Basu, IndianForest3
(3) : 270 (1980); Fraser-Jenkins : 346 (1989); DRR4 (2002).

Rhizome long, suberect, thick, scaly. Stipes ccd®long, thick, very densely scaly, scales
dark brown to blakish, concolorous, large, 1-1.5long, ovate-lanceolate, scales higher up on

stipe becoming linear and smaller, rachis denseglysand fibrillose, scales as on stipe.



Lamina pinnate, c. 50 cm long, 15 cm broad, larateplgradually tapering towards the base,
texture herbaceous, both surfaces sparsely fibélpinnae c. 30 pairs, c. 10 cm long, 1.5-2 cm
broad, apex truncate, unequally toothed, lower fpaivs of pinnae gradually reduced but not
deflexed downwards; veins most forked. Sori indiesia-5 pairs, in a single row on either side

of costa; indusia light brown. Spores brown. (Al -E).

Distribution : Nepal, uncommon in W. & C. at upperd to higher altitudes (2000-3300 m);
Tibet; Bhutan; Uttarakhand; Himachal Pradesh; Jariiashmir; Pakistan.

Ecology : A common basket fern of the forest floor.

Voucher specimen : Gorkha, Below Namrung, 2400 fOBtobur, 2012, S. Bhattarai, 1286
(KATH; TUCH).

Dryopteris sublacara Christ in Lecomte, Not. Syst. (Parik) 35 (1909); Fraser-Jenkins : 389
(1989); DPR : 126 (2002).

Rhizome short, erect, thick, scaly. Stipes 8-30lamng, stramineous, base densely scaly, scales
light to mid brown, concolorous, slightly muricadé the base of fallen scales at the point of
attachment of the rachis; rachis less scaly thenstipe, muricate like the stipe. Lamina 2-
pinnate, 15-50 cm long, 8-15 cm broad, narrowlhangular-lanceolate, texture tickly
herbaceous, pinnae up to 30 pairs, lanceolate,ppaisie to alternate, lower pinnae shortly
petiolate, lower pair of pinnae not reduced, notvilwards deflexed, pinnules c. 15 pairs,
alternate, apex rounded with small teeth. Sori siete, crowded, medial, 2-4 pairs in a single
row on either side of costule, upper %2 or 1/3 fattle. Spores dark-brown. (Pl. 14. F).

Distribution : Nepal, scattered in W., C. & E. aiper mid to higher altitudes (2200-3000 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; UttaraideHimachal Pradesh.

Ecology : Very common, growing on forest floor aaldo on exposed area.

Voucher specimen : Gorkha, Below Namrung, 2400 'MQ6tober, 2012, S. Bhattarai, 1285
(KATH; TUCH).

Dryopteris xanthomelas(Christ) C. Chr., Ind. Fil. Suppl. I : 41 (191B)PR : 127 (2002).

Rhizome short, erect, thick, scaly. Stipes shoftD&m long, base dark-brown, densely scaly
and fibrillose, scales very dark-brown to blakisbncolorous, thick, glossy, scales decreasing
in size higher up on stipe; rachis densely scaly fiorillose, scales smaller than on stipe.
Lamina 1-2 pinnate, 20-30 cm long, 5-10 cm broadrowly lanceolate, tapering towards both

ends, texture subcoriaceous, lower surface spafilifose, upper surface almost glabrous;



pinnae 15-20 pairs, alternate, sessile, lanceatzegin deeply lobed, rarely becoming pinnate;
pinnules 10-15 pairs, apex truncate or roundedgimaninutely serrulate, lower few pairs of
pinnae gradually reduced; veins simple. Sori inghesiround, small, 3-5 pairs on either side of

the costa, terminal parts of pinnae fertile. Spaak-brown. (Pl. 14. G).

Distribution : Nepal, common throughout W.,C. &d.upper mid to high altitudes (2200-3800
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Dalijgg; Uttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : Common on shaded and moist forest floor.

Voucher specimen : Gorkha, Tallo Rupal, 3400 M, Gctober, 2012, S. Bhattarai, 1217
(KATH; TUCH).

Dryopteris zayuensisChing & S. K. Wu in C. Y. Wu, Fl. Xizangich : 255 (1983); Fraser-
Jenkins : 128 (1997b); DPR : 127 (2002).

Dryopterisincisolobata Ching & S. K. Wu in C. Y. Wu, Fl. Xizangich: 253 (1983).

Rhizome short, erect, thick, scaly. Stipe 7-15 omgl markedly densely scaly and fibrillose;
scales all black, large, lanceolate or ovate, eadbeinsely scaly, similar to the stipe, upper stipe
and lower to mid rachis bearing very dense all lblscales. Lamina 1-2 pinnate, 30-50 cm
long, 10-15 cm broad, lanceolate, very mardedlgtiag to a narrow base, herbaceous, pinnae
c¢. 30 pairs, 5-10 cm long, 1-1.5 cm broad, margiepdly lobed or becoming pinnate; pinnules
10-20 pairs, apex rounded , almost entire; veimpld. Sori 3-6 pairs small, medial, 3-6 pairs
per pinnule, on either either side of the costdusia round to reniform. Spores rather small.
(Pl. 14. H-1).

Distribution : Nepal, rare in W. & C. (?E.) at uppmid to higher altitudes (2000-3000 m);
Tibet; Bhutan; Sikkim; Darjeeling; Uttarakhand; Hiohal Pradesh; Jammu & Kashmir.

Ecology : Common, growing on shaded forest floor.

Voucher specimen : Gorkha, Below Namrung, 2400 fhO6tober, 2012, S. Bhattarai, 1319
(KATH; TUCH).

Polystichum Roth

Terrestrial. Rhizomes short, stout and strong,terestially clothed with scales. Stipes mostly
densely clustered and scaly throughout. Fronds gbénnpinnae numerous; texture rather

oriaceous; veins all free. Sori round, dorsal dotetminal on the veinlets; indusium peltate.



Key to the species

la. Lamina Strictly pinnate ..........cooovir oo e P. stenophyllum
1b. Lamina bipinnatifid, bipinnate or MOre ..........c.ooiiiiiie e e 2
2a. Lamina bipinnatifid, only lower few pinnae bipate, pinnule few............................ 3
2b. Lamina distinctly bipinnate, stipe & rachis dely scaly ................. P. piceopaleaceum
3a. Lamina herbaceous, fibrlloSe ... e e 4
3D. LAMING COMBCEROUS ......ccoiiiiiiiiiiiie e e emmmmmee et ettt e e e e e st e et e e e s samnee s s s aannnbeeen e e e 5
4a. Plants small, narrow, fronds fragile .............ccooiiiiiiciicii i P. thomsonii
4b. Lamina broad, light-brown scales on stipesractlis ........................ P. prescottianum
5a. Stipes thick, stipe and rachis densely scafyjria curved sidewise ..............P. mehrae
5b. Stipes thin, scaly, lamina generally straight ..............c.cooiiii i, P. stimulans

Polystichummehrae Fraser-Jenkins & Khullar, Indian Fern2J1-2) : 10 (1985)3 (1-2) :
121 (1986); Fraser-Jenkins : 269 (1991), 28 (19DBR : 131 (2002);

Rhizome short, erct, woody, densely scaly. Stipertstl.5-2 cm long, stramineous, thick,

densely scaly and fibrillose; scales light-browonaolorous ovatr-lanceolate. Lamina pinnate,
often 2-pinnate at matured base, c. 15 cm longt cm broad, narrowly lanceolate, very

slightly narrowed towards base, characteristicaélyer straight but curved sideways spreading
out and pressed flat on the surface of rocks, textery coriaceous, lower surface paler,
scantily fibrillose, upper surface dark-green, gloglabrous; pinnae c. 18 pairs, c. 2 cm long,
c. 0.6 cm broad, alternate, petiolate, close, apltanceolate, apices somewhat abrupt, margin
deeply lobed almost to the costa. Sori indusiateye, medial, 4-7 on each pinna, in a single

row on either side of the costa. Spores pale-brgRin15. A).

Distribution : Nepal, quite common in W., C. & B.upper mid to higher altitudes (2300-2750
m); Tibet; Arunachal Pradesh; Bhutan; Sikkim; Delijgy; Uttarakhand; Himachal Pradesh;
Jammu & Kashmir; Pakistan.

Ecology : A rock dwelling fern, dark green frondsved sideways.

Voucher specimen : Gorkha, Tallo Rupal, 3400 ffi, Gctober, 2012, S. Bhattarai, 1093
(KATH).



Polystichum piceo-paleaceum Tagawa, Acta Phytotax. Geobot. Kyo® : 255 (1936);
Matsumoto & Nakaike : 182 (1988); Nakaike & Gurun§l (1988b); Fraser-Jenkins : 271
(1991), 31 (1997a); Wang & Shieh, Fl. Taiwan ed.: 347 (1994); Thapa : 14 (2000); DPR :
133 (2002);

Rhizome short, erect, thick, densely scaly. Sti®d=l cm long, brown, robust, very densely
scaly and fibrillose, scales broad ovate to ovate¢olate; rachis densely scaly and fibrillose,
sclaes as on stipe but scales acuminate. Lamirian2ig, 25-40 cm long, 10-15 cm broad,
lanceolate, slightly narrowed towards base, brddddbe middle, texture subcoriaceous, lower
surface sparsely scaly and fibrillose, upper serf@most glabrous, pinnae many, 20-25 pairs,
5-8 cm long, 1.5-2 cm broad, close, alternate, tghqretiolate, lanceolate, apices slightly
curved upwards, lower pinnae generally downwardtexed; pinnules 10-15 pairs; margin
serrate, each lobe ending in a long spine. Sousiade,medial, 5-6 pairs on either side of the

costule; indusia pale-brown. Spores brown. (PL.B)5.

Distribution : Nepal, common in W., C. & E. at uppeid to higher altitudes (2100-2800 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; DarjeglirUttarakhand; Himachal Pradesh;

Jammu & Kshmir; Pakistan.
Ecology : Growing on forest-floor in luxuriant antbist area.

Voucher specimen : Gorkha, Above Gumba, NamrungQ 28, £' October, 2012, S. Bhattarai,
1026 (KATH; TUCH).

Polystichum prescottianum (Wall. ex Mett.) T. Moore, Ind. Fil.:101 (1858); Beddome 021
(1883); Tagawa : 480 (1966); Iwatsuki : 190 (19 Ndkaike : 144,t. 5 f. 2 (1982); Fraser-
Jenkins : 258 (1991), 13 (1997a); Wang & ShiehThlwan ed. 2 : 347 (1994); Thapa : 14
(2000); DPR : 133 (2002);

Aspidium prescottianum Wall. ex Mett., Abh. Senck. Naturf. Ges. (Frankfu2t) 48 (1858);
Clarke : 510 (1880); Hope : 477 (1902).

Rhizome short, erect, scaly. Stipes 5-10 cm lotgyneneous to light-brown, soft, flaccid,
densely scaly and fibrillose; scales light-browonaolorous, large, broad-lanceolate; rachis
very densley scaly and fibrollose. Lamina pinn&®;35 cm long, 3-5 cm broad, narrowly
lanceolate, broadest in the middle, narrowed tosvéird base, erect, texture herbaceous to sub-
coriaceous, both surfaces densely fibrillose withgl fibrils, pinnae 25-35 pairs, 1.5-2.5 cm
long, 0.5-1 cm broad, alternate, sessile, elonigateeolate, distant, base truncate, margin

deeply lobed, margin spinulose, serrate with eablk kending in an awn or spine, lower pinnae



slightly reduced. Sori indusiate, small, sub-mediab pairs in a single row on either side of

the costa. Spores yellowish. (PI. 15. C-D).

Distribution : Nepal, common throughout W., C. & &. upper mid to high altitudes (2250-
4000 m); Tibet; Arunachal Pradesh; Bhutan; SikkiDarjeeling; Uttarakhand; Himachal
Pradesh; Jammu & Kashmir; Pakistan; Afghanistan.

Ecology : Growing in open places, near by tree éim®ngst rocks.

Voucher specimen : Gorkha, Tallo Rupal, 3200 M,Qktober, 2012, S. Bhattarai, 1133
(KATH; TUCH).

Polystihcum stenophyllumChrist, Bull. Soc. Fr. 52 Meni.: 27 (1905); Tagawa : 481 (1966);
Iwatsuki : 191 (1975); Nakaike : 145 (1982); Fra¥enkins : 255 (1991), 10 (1997a); Wang &
Shieh, Fl. Taiwan ed. 2: 349 (1994); DPR : 134 (2002).

Polystichum stenophyllum var. abbreviatum Tagawa, Acta Phytotax Geob8t: 92 (1934).

Rhizome short-erect, densely covered with smalvorscales. Stipe stramineous, 4-6 cm long,
thin, scaly, scales as on rhizome. Lamina pinnatear-lanceolate, 10-12 cm long, 1.5-2 cm
broad, pinnae 15-20 pairs, alternate, lower pinglghtly smaller, deflexed downwards,
margin serrulate, apices acute and shortly spieulasroscopic bases auriclate, basiscopic side
cuneate, texture thickly papery; veins distinctri $ermianl onveinlets of pinnae, in a single
row usually on the acroscopic side of midrib, suBiale indusia present, brown. Spores brown.
(Pl. 15. E).

Distribution : Nepal, rare in C. & E. Nepal at nial high altitudes (1350-3000 m); Tibet;
Arunachal Pradesh; Bhutan; Sikkim; Darjeeling.

Ecology : Rare growing moist shaded area.

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, 4" October, 2012, S. Bhattarai,
1208 (KATH; TUCH).

Polystichum stimulans(Kunzeex Mett.) Bedd., Ferns Brit. India : t. 31 (1865); &ag : 80
(1955); Iwatsuki : 191 (1975); Nakaike : 145 (1982jaser-Jenkins : 268 (1991), 28 (1997a);
DPR : 134 (2002).

Aspidium stimulans Kunzeex Mett., Abh. Senck. Naturf. Ges. (Frankfu2t) 327 (1858).

Rhizome short, erect, scaly. Stipes 2-4 cm lormgngneous, fragile, thin, scaly and fibrillose;

scales light-brown, concolorous, linear-lanceol&achis fibrillose. Lamina pinnate, 10-15 cm



long, 1.5-2 cm broad, linear to linear-lanceolateaight or slightly curved, but never side-ways
curved, texture coriaceous, both surface glabnoinsiael5-25 pairs, small, 1-1.5 cm long, 0.5-
1 cm broad, closed, alternate, shortly petiolaiangular or sub-rhomboidal, margin deeply
lobed, lobes 2-3, small, apex spiny tipped, basaked$ well developed, auricled, margin
spinulose dentate. Sori indusiate, medial 3-5 pair® single row on either side of the costa;

indusia light-brown. Spores light-brown. (PI. 15G}.

Distribution : Nepal, common throughout W., C. & &. upper mid to high altitudes (1800-
3000 m); Tibet; Arunachal Pradesh; Bhutan; SikKifttarakhand; Himachal Pradesh.

Ecology : Rare, growing on shaded moist rock-cresic

Voucher specimen : Gorkha, Namrung, 2600 fhJéne, 2012, S. Bhattarai, 20/11 (KATH;
TUCH).

Polystichum thomsonii (Hook. f.) Bedd., Ferns Brit. Indid : t. 126 (1865), 206 (1883);
Tagawa : 481 (1966); lwatsuki : 191 (1975); Nakaikd8, t. 7 f. 2 (1982); Nakaike & Gurung
: 84 (1988b); Fraser-Jenkins : 259 (1991), 16 (499Wang & Shieh, Fl. Taiwan ed12: 350
(1994); Thapa : 14 (2000); DPR : 135 (2002).

Aspidium thomsonii Hook.f. in Hook., 2% Cent. Ferns : t. 25 (1860); Clarke : 508 (188@pé
: 466 (1902).

Rhizome short, erect, scaly. Stipes 3-5 cm longngheous, thin, fragile, sparsely scaly and
fibrillose; scales light-brown, concolorous. Racfilwillose. Lamina pinnate, small, 7-10 cm

long, narrow, 1.5-2 cm broad, linear-lanceolatepaldest in the middle, slightly narrowed

towards base, texture sub-coriaceous to herbacéotis,surfaces sparsely fibrillose; pinnae
many, 20-25 pairs, short, 0.5-1 cm long, 0.3-0.5hmoad, alternate to sub-opposite, shortly
petiolate, asymmetrical, broadest at the very uakbjase, acroscopic margin lobed almost the
the costa, acroscopic lobes larger, very obliguelerted lobes towards the apex. Sori
indusiate, sub-medial, 3-5 pairs, in a single raweither side of the costa, complete frond

fertile; indusia pale-brown. Spores yellowish-brol. 15. H-I).

Distribution : Nepal, fairly common throughout VC, & E. at upper mid to higher altitudes
(2000-3050 m); Tibet; Arunachal Pradesh; Bhutakki8i; Darjeeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir; Pakistan; Afghanistan.
Ecology : Rare, small, delicate growing on creviceshaded damp rocks.

Voucher specimen : Gorkha, Below Namrung, 2400 'fQ6tober, 2012, S. Bhattarai, 1314
(KATH).



Tectaria Cav.

Terrestrial. Rhizome erect, clothed with browniglalss. Stipe tufted, erect. Fronds pinnate,
glabrous; rachis glabrous, purplish; texture thingrbaceous; veins anastomosing. Sori large,

round.

Tectaria coadunate(Wall. ex J. Sm.) C. Chr., Contrib. U.S. Natn. He®6.: 331 (1931); Ito :
481 (1966); Iwatsuki : 191 (1975); Nakaike & Gururlp6 (1988) ); DPR : 136 (2002).

Sagenia coadunate Wall. ex J. Sm., J. Bo# : 184 (1841).

Tectaria macrodonta (Fee) C. Chr., Ind. Fil. Suppl. 11l ;: 181 (193#pm. nov. superfl.; Dixit :
143 (1984).

Rhizome erect, stout, woody, clothed with brownlesaStipes erect. Fronds pinnate, size
variable, 30-50 cm long 10-15 cm broad, deltoidsolgl glabrous, with pinnatified apex,

pinnae large; stipes and rachis deep brown, raghtsrous; texture thinly herbaceous; main
veins not distinct upto the margin, lateral veimeistomosing. Sori large, roundish, indusium

more or less reniform. (PI. 16. A).

Distribution : Nepal very common throughout W. C. & E. at low to uppdd altitudes (150-
2200 m); Tibet; Arunachal Pradesh; Bhutan; Sikkibgrieeling; Uttarakhand; Himachal

Pradesh; Jammu & Kashmir.
Ecology : Terrestrial, occurring on shady as wele&posed area.
Use : Food.

Voucher specimen : Gorkha, Near by Philim, c. 169030" September, 2012, S. Bhattarai,
961 (KATH).

OleandraceaeChingex Plch. Serm.

Rhizome creeping, scaly. Stipes articulated. Froditsorphic or uniform, solitary; rachis
sometimes scaly. Lamina simple, lanceolate, maggtire, cartilaginous, texture herbaceous,
glabrous or hairy; veins free, forked. Sori indtsjaolitary, superficial, close to the rachis to

form a compact row on either side; indusial peesistreniform.
Oleandra Cav.

Epiphytic or terrestrial. Rhizomes creeping or grdong and branching, scaly. Stipes
articulate. Fronds simple, entire, usually lineardeolate, acuminate, glabrous or pubescent;



costae sometimes scaly; texture firm; veins singldorked. Sori dorsal on the acroscopic

branch of a vein on eah side of the midrib; indasieniform, persistent.

Oleandra wallichii (Hook.) C. Presl, Tent. Pterid.: 78 (1836); Clarkt2 (1880); Beddome :
287, f. 147 (1883); Hope : 749 (1903); Ito : 46964); Iwatsuki : 180 (1875); Nakaike &
Gurung : 194 (1988a); Fraser-Jenkins : 313 (199Mm@pa : 14 (2000); DPR : 137 (2002).

Aspidiumwallichii Hook., Exot. Fl. 1 : t. 5 (1825).

Rhizoem long-creeping, thin, densely scaly, scaak-brown. Stipes short, 5-7 cm long,
stramineous, shortly articulated to the rhizomeryhaaly at base. Rachis densely hairy and
scaly. Lamina simple, 35-45 cm long, 3-5 cm brosuh-elliptic-oblong, base subround or
cunate, apex suddenly and sharply acuminate, fuoflaces hairy, margin entire, both sides
somewhat parallel; veins free, forked at base,yh&pori indusiate, in a single row on either

side, close and almost parallel to the rachis; sralbbrown. Spores dark-brown. (Pl. 16. B).

Distribution : Nepal, common throughout W., C. & &.upper mid to higher altitudes (2000-
2900 m); Tibet; Arunachal Pradesh; Bhutan; Uttaaakh Himachal Pradesh.

Ecology : Occasional, growing on tree trunRgr(s sp.) and mossy rocks of shady places.

Voucher specimen : Gorkha, Namrung, 2600 thOgtobur, 2012, S. Bhattarai, 12/8 (KATH;
TUCH).

NephrolepidaceagChing) Pich. Serm.

Rhizome short-erect, usully producing long stoloRsond arise in tufts. Stipes articulated
shortly aboce rhizome. Lamina pinnate, pinnae @eted, margin entire or finely serrate; veins
free, not reaching the margin. Sori indusiate,foem.

Nephrolepis Schott

Rhizome short, erect. Rachis shallowly grooved ppeu side. Lamina pinnate, long, narrow,
glabrous; pinnae many pairs, close together, sessiiculated, auricled on the acroscopic side,
margin crenate or entire, lowest pair of pinnaaiced and distant; veins free. Sori indusiate,

terminal, round-reniform.

Nephrolepis cordifolia (L.) C. Presl, Tent. Pterid.: 79 (1836); Clarke40 (1889); Beddome :
282, f. 144 (1883); Hope : 748 (1903); Tagawa (I965); Ito : 469 (1966); Ilwatsuki : 179
(1975).

Polypodium cordifolium L., Sp. P12 : 1089 (1753).



Nephrolepis auriculata (L.) Trimen, J. Linn. Soc. (Lond.) BoR4 : 152 (1887); Nakaike &
Gurung : 194 (1988a); DPR : 137 (2002).

Rhizome erect. Stipes long, 10-20 cm long, darkvbrcscaly. Rachis similar to stipe, scaly and
fibrillose. Lamina pinnate, 50-70 cm long, 4-7 cnodd, narrowly linear elliptic, not parallel
sided, gradually narrowed upwards and downwards fitee middle, thin, texture herbaceous,
deep-green, glabrous; pinnae many, 3-4 cm longedogether, alternate, sessile, falcate, base
asymmetric, triangular, an acute auricle on theswopic side, overlapping the rachis and
covering it on the lower side, basiscopic side dmth margin coarsely serrate, lower pinnae
gradually reduced; veins free, not reaching theidammargin. Sori indusiate, reniform,
submarginal. (PI. 16. C).

Distribution : Nepal, very common in W., C. & E.latv to upper mid altitudes (500-1900 m);
Tibet; Arunachal Pradesh; Bhutan; Sikkim; Darjeglibttarakhand.

Ecology : Terrestrial, growing on rock crevicedrmae trunks on exposed area.
Use : Ornamental

Voucher specimen : Gorkha, Near by Philim, c. 159030" September, 2012, S. Bhattarai,
952 (KATH).

DavalliaceaeMett. ex Frank

Rhizome long-creeping. Stipes articulated, scalhatbase, glabrous; rachis narrowly winged
on either side which are the continuation of thiek#ned pinna margin. Lamina pinnately
compound, finely dissected, lanceolate or deltaligmate segments always unequal at base,

decurrent on rachis; veins free. Sori indusiateniteal on veins or submarginal.

Key to the genera
la. Rhizome scales gradually narrowing towards &Tai®apex .................. Araiostegiella
1b. Rhizome scales rounded t0 aCute apeX .......c.ovevvineinnvevmmmmmnn e o en e ArAIOStEGIA
Araiostegia Copel.

Rhizome creeping, densely scaly. Stipes articulatedhizome. Lamina 3-pinnate, small to
large, lanceolate, ovate or deltate, texture heroas, glabrous; ultimate segments narrow,
linear, pinnules not decurrent; veins free, glabrdsori indusiate, small, terminal on veinlet;
indusia round thin, membranaceous, basifixed, ugsviiee. Spores bilateral.



Key to the species
la. Lamina lanceolate, lower pair of pinnae as lanthe next pair above .......A. beddomei
1b. Lamina deltate, stipe less than half the lepgtamina ............................ A. pulchara
Araiostegia beddomei(C. Hope) Ching. Fl. Reip. Pop. Six: 288 (1959); DPR : 138 (2002).

Rhizome long-creeping, thick, scaly. Stipes 12-blang, less than half the length of lamina,
stramineous or pinkish, scaly at base; rachis grdpglabrous. Lamina 3-4 pinnate, 30-40 cm
long, 10-14 cm broad, deltate or subdeltate, textbm, herbaceous, glabrous; pinnae c. 25
pairs, 5-8 cm long, 3-4 cm broad, alternate, pat&llowest pinnae the largest,basal basiscopic
pinnules larger than the acroscopic pinnules, |&&6 pairs, margin lobed into small narrow
segments, a single vein to each ultimate segmeek acute, glabrous. Sori indusiate, at the
base of the narrow ultimate segments; indusiabyeétih-brown, small, semiorbicular. Spores
light-brown. (PI. 16. D).

Distribution : Nepal, common throughout W., C. & &.lower mid to higher altitudes (800-
2700 m); Tibet; Bhutan; Sikkim; Darjeeling; Uttahaind; Himachal Pradesh.

Ecology : Common, epiphytic on tree trunks.

Voucher specimen : Gorkha, Above Gumba, Namrung0 28, &' October, 2012, S. Bhattarai,
1215 (KATH; TUCH).

Araiostegia pulchara (D. Don) Copel., Philip. J. Sci. 34 : 241 (192¥gawa : 79 (1955); Ito
: 468 (1966); Ilwatsuki : 179 (1975); Dixit : 1699Q4); Nakaikeet al. : 189 (1990); Fraser-
Jenkins : 324 (1997); DPR : 139 (2002);

Davallia pulchara D. Don, Prodr. FI. Nepal.: 11 (1825); Clarke 444.880), Gurung : 47
(1986).

Rhizome long-creeping, branched, scaly. Stipes5.@+ long, almost as long as or shorter
than the lamina, stramineous, thin, stipe baseyscathis grooved on upper side, glabrous.
Lamina tri- to tetrapinnate, 15-25 cm long, 10-1% broad, broadly deltate, texture thin,
submembranaceous, glabrous; pinnae up to 10 @8, cm long, 4-6 cm broad, alternate,
petiolate, lower pinnae more distant; pinnules lué basiscopic side in the lowest pinnae
slightly longer than the acroscopic one, alternateiminate; veins free, each ultimate segment
with aveinlet, glabrous. Sori indusiate, small;usil large, ovate, membranaceous. (PI. 16. E-
F).



Distribution : Nepal, very common throughout W., & E. at lower mid to higher altitudes
(700-2700 m); Tibet; Arunachal Pradesh; Bhutanki@ik Darjeeling; W., C. and E. Nepal;
Uttarakhand; Himachal Pradesh; Jammu & Kashmir.

Ecology : Common, growing on tree trunks.

Voucher specimen : Gorkha, Namrung, 2600 thD8tober, 2012, S. Bhattarai, 1419 (KATH;
TUCH).

AraiostegiellaKato & Tsutsumi

Rhizome creeping, densely scaly, scales gradualtyowing towards acuminate apex. Stipes
base scaly. Lamina 3-pinnate, texture herbacegpabrous; ultimate segments narrow, linear,

pinnules not decurrent; veins free. Sori indusisiteall, indusia thin.
Araiostegiellahookeri (T. Mooreex Bedd.) Fraser-Jenk., Fraser-Jenkins : 355-356 (B333)
Acrophorus hookeri T. Mooreex Bed., Ferns Brit. India : t. 95 (1865).

Araiostegia hookeri (T. Mooreex Bedd.) Ching, Fl. Reip. Pop. Sif.: 291 (1959); Iwatsuki :
178 (1975); DPR : 138 (2002).

Rhizome long-creeping, thick, densely scaly; scalesrlapping, not adpressed, dark-brown,
lanceolate. Stipes 3-5 cm long, reddish-brown,, thase scaly, scales as on rhizome, upper part
of stipes sparsely scaly or glabrous. Lamina 3nhdgie, finely dissected, 5-10 cm long, 4-7 cm
broad, narrowly deltate-oblong, thin, texture hedms, glabrous, pinnae up to 10 pairs,
alternate, short petiolate, deltate; a single weithe ultimate segment. Sori indusiate, small;

indusia small, membraneous, persistent. Sporesrr@®i: 16. G).

Distribution : Nepal, rare in W. & C. but commonkn at higher to high altitudes (2900-3500
m); Tibet; Bhutan; Sikkim; Darjeeling; Uttarakhandimachal Pradesh.

Ecology : Uncommon, epiphytic on mossy tree trunks.

Voucher specimen : Gorkha, Above Gumba, Namrungp 28, 14" June, 2012, S. Bhattarai
113 (KATH).

BlechnaceagC. Prels) Copel.

Rhizome usually erect, thick. Fronds usually largigher uniform or dimorphic. Stipes non-
articulated, with 2 broad latereal and 1-3 or mam&ll dorsal strands. Lamina usually pinnate,
texture thik, sub-coriaceous or coriaceous, glabr&ori indusiate, elongated distrete, indusial

flap-like. Spores bilateral.



Woodwardia J. Sm.

Rhizome short, erect or ascending, thick, denselysFronds rather large. Stipes fasciculated.
Lamina pinnate, margin deeply lobed to the costargin of the lovbers entire or serrulate;
veins anastomosing to form 1 costal and 1-3 costdeolae, generally free beyond that or
forming additional areolae. Sori indusiate, presentthe outside of the costular areolae,

discrete, deeply sunken. Spores bilateral.

Woodwardia biserrata C. Presl, Rel. Haenk.: 53 (1825); Fraser-Jenkins : 287 (1997); DPR :
143 (2002).

Woodwardia unigemmata (Makino) Nakai, Bot. Mag. Toky@®9 : 103 (1925); Tagawa : 80
(1955); Ito : 486 (1966); Iwatsuki : 282 (1988);Kdike & Gurung : 197 (1988a).

Rhizome short, ascending, thick, scaly; scales eyolitown. Stipes 25-40 cm long, brown,
thick, scaly at base, higher up stipe glabrouachis similar to stipe. Lamina pinnate, large, up
to 1.5 m long, texture sub-coriaceous, glabroumgé many, distant, alternate, petiolate, upper
pinnae sessile, lanceolate, margin deeply lobese hmequal; lobes many, ovate-lanceolate,
apex acuminate, margin backwards reflexed, spieutesrate, cartilaginous, apex acute; veins
anastomosing. Sori indusiate, rectangular or ohldagply sunk in a cavity with raised margin,
in a single row on either side. Spores light-brofaimtly loose. (PI. 16. H-1.)

Distribution : Nepal, common throughout W., C. & &.lower mid to higher altitudes (1350-
2500 m); Arunachal Pradesh; Bhutan; Sikkim; Daijeggl Uttarakhand; Himachal Pradesh;

Jammu & Kashmir; Pakistan.
Ecology : Terrestrial, growing in the beds of hilgvines, on damp cliffs next to water flows
Use : Litter

Voucher specimen : Gorkha, Gap, 2200 fhQttober, 2012, S. Bhattarai, 970 (KATH).



4. DISCUSSION

Manaslu Conservation Area (MCA), in Central Nepabvyides a unique habitat for both
flowering and non flowering plant#é\ total of 105 species of Pteridophytes belongiogts
genera and 20 families have been found in the stweg. On the basis of number of genera
Polypodiaceae is the largest family consisting arhe eight genera followed by Pteridaceae
and Woodsiaceae each having about six genera, @Brnydaceae with five, Dennstaedtiaceae
with three, Lycopodiaceae, and Davalliaceae eaeingawo genera whereas Selaginellaceae,
Equisetaceae, Botrychiaceae, Osmundaceae, Hymdtaugae, Cytheaceae, Schizaceae,
Adiantaceae, Aspleniaceae, Thelypteridaceae, Olaeede, Nephrolepidaceae and

Blechnaceae are monotypic.

Among 45 generdDryopteris is the largest genera with twelve species followgdthyrium
with ten specieteris andPolystichum each with six speciegsplenium with five species and
Polypodiodes with four species. While, most of the genera |kmiostegiella, Arthromeris,
Cryptogramma, Cythea, Equisetum, Goniophlebium etc. are monotypic.

New records
From the present study, based on the morphologibakacters and habitat two species
Athyrium contingensChing & S. K. Wu and&elaginellavardei Lev. have been considered as

new record for Nepal. This will now add two spedieshe pteridophyte flora of Nepal.

Distribution of species

From the present study, the pteridophytes baseth@mabitat where they were found either
growing on other plant, on land or on rocks havenbbroadly categorized into three major
habitats viz. terrestrial, epiphytic and lithoplsste Besides these three types, some of the
species were also found in more than one hab#apverlapping habitat.

Of the total 105 species collected, majority of #pecies i.e. 65 species were terrestrial, 28
species epiphytic, and 34 as lithophytes. Mosthek¢ terrestrial species were also recorded
from similar habitats as described by Gurung (1981 Iwatsuki (1988). Some 12 species like
Araiostegia pulchara, Araiostegia beddomii, Araiostegiella hookeri, Asplenium ensiformis,
both species dbrynaria, Huperzia hamiltonii, Lepisorus loriformis both species dPyrrosia,

and Trichomanes latealatum are pure epiphytic i. e. growing usually on thessyotree trunks
and branches of trees or shrubs both in open aadkesdhplaces. Similarly, about 13 species viz.
Arthromeris wallichiana, Athyrium davidii, Athyrium rupicola, Cheilanthes grisea,
Cryptogramma brunoniana, Dryopteris acutodenta, Dryopteris chrysocoma, Dryopteris
cochleata, Lepisorus clathratus, Adiantum tibeticum, Polystichum mehrae, Polystichum



gtimulans, Polystichum thomsonii and Pteris dactylina are found well flourished on rocky
habitats.

Besides the species growing on distinct habitatsesspecies lik&ephrolepis cordifolia is
both terrestrial as well as epiphytes. While, treme other species found growing in more than
one habitat as some 16 speddsplenium laciniatum subsp kukkonenii, Asplenium laciniatum
subsp tenuicaule, Goniophlebium argutum, Lepisorus mehrae, Lepisorus scolopendrium,
Lepisorus thunbergianus, Microsorum membranaceum, Oleandra wallichii, Pichisermollia
ebinepes, Pichisermollia malacodon, Pichisermollia nigrovenia, Pichisermollia subebenipes,
Polypodiodes microrhizoma, Polypodiodes amoena, Polypodiodes hendersonii, Asplenium
yoshinagae subsp.indicum are growing both as epiphytes and lithophytes wasefeiantum
capillus-veneris, Nephrolepis cordifolia, Polystichum prescottianum and Tectaria coadunate

are growing in terrestrial and as lithophytes.

Distribution of species on the basis of forest tyse

"The forest is a peculiar organism of unlimited ddiess that makes no demand for its
sustenance and extends generously the products alciivity: it affords protection to all
beings, offering shade even to the axe man whaaiesit" (Gautam Buddha). As has been
said, forest ultimately provides the basic needsugiain life not only to animals but also to the
plants which flourish well only in associating withe particular forest types. In this study,
there are some 8 quite distinct forest types, plaral and 1 meadow. The species show quite
distinct relationship with each other on the badiforest types. The species are differentiated
into 5 distinct main clades. Almost all of the spscof cropland are quite closer in the
dendrogram. Similarly, the species limited to atipatar forest type are closer whereas the
species diversified well in more than one forepietyare also linked to the species having the

same type of distribution along various forest t/pe

Distribution of species along altitudinal gradient

Altitude, one of the major factors determining tblamatic condition, affects directly the
vegetation of an area. Along with the increasingtuaglinal gradient, the temperature and
rainfall differs markedly so the species shouldpada the particular condition to sustain the
life. However, majority of the species cannot adaptmajor change in climatic conditions and
become restricted to a limited elevation. In thespnt study, only few species have shown high
distribution range. Notholaena himalaica and Onychium contiguum are with highest
distribution range almost from 2200-3600 m followky Lepisorus loriformis, Dryopteris
redactopinnata within therange of 2400-3400 m arfdsmunda claytoniana having the range
2600-3600 m respectively.

The study presented here does not show uniformiespeichness all along the altitudinal

gradient. Highest number of 43 species was collebetween 2400-2800 m followed by 36



species between 1500-2200 m and 26 species be®@$R3800 m. The lowest number of
four species was found at 4000 m. This result fedrows that the number of species is quite
low either in the area quite closure to the setleinor pasture land or farmland. The area
between the altitude 2400-2800 m located relatifatyfrom the settlement are quite rich in
species composition with rich tree diversity fromukals,Quercus, llex etc really supports the
growth of epiphytes along with terrestrial specesl few lithophytes. Due to dense forest it
provided shaded moist forest floor for the teriabtspecies and due to thick bark lots of
deposition on the tree trunk with suitable growtimmss also supports the growth of epiphytes.
Rakotondrainibe and Raharimalada (1998) also regaimilar results that the higher number
of epiphytes above 1000 m altitude was due toudkitand composition of forest. Similar
composition was also reported by Ilwatsuki (1988) ktehra and Bir (1964). But in case of the
high altitude the trees decreases with the decrgsébe epiphytic nhumber as well as in
terrestrial species growing on shaded forest floors

Economic importance

Since prehistoric times, people have been deperatingature, especially on plants, to sustain
their basic needs. Pteridophytes are well known aittly used as ornamental, decorative,
food, medicine and other common uses. The atteddwns have been used in decoration of
gardens, popularly called as 'Pteris garden’, pyiaiks, super stores, buildings and houses as
well. In the present study too, many ferns areatliydinked with daily life of the local people.
The immature shoot of species likgplazium esculentum, Tectaria coadunata, Dryopteris
cochleata, Cythea spinulosa and water ball oNephrolepis cordifolia are used for food. Of
them, Diplazium esculentum is the most widely used species for vegetable smstain
livelihood of some locals. Similarly, rhizome Diynaria is another major source of income
for local people. Huge amount of dried rhizomeDsfynaria is exported to Tibet. Another
species used frequently for medicindtsris subquinata for cut and wound. Beside these food
and medicine values, there are other species usingdifferent purposesNephrolepis
cordifolia andDrynaria are frequently used for decoration. Gurung (198%e also reported

these ferns being used for ornamental purposessiinypour results.

As agriculture being the major occupation of lopabple, lots of species likbennstaedtia
appendiculata, Pteridium revolutum, Pteris biaurita, Pteris cretica, Osmunda claytoniana,
Dryopteris redactopinnata, Dryopteris sublacara, Athyrium, Diplazium maximum, Onychium
contiguum, Coniogramme, Deparia andWoodwardia are mainly used for fodder and litter for
animals and making green manure. Based on thesg psesonal communication and
information gathered from the field, ferns and faliies of this area are entirely linked with the
livelihood of local people and are economically orant. Used of the above mentioned

species as fodder can be considered as new infiormgtis has not been mentioned so far.



5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

A total of 105 species of Pteridophytes were ctdlddelonging to 45 genera and 20 families.
On the basis of number of genera Polypodiacedwisatgest family consisting of some eight
genera followed by Pteridaceae and Woodsiaceae leadhg about six genera each. Among
45 generaDryopteris is the largest genera with twelve species followgd\thyrium with ten
species, Pteris and Polystichum each having six species each. Out of 105 species o
pteridophytes two species vigaginella vardel Lev. andAthyrium contingens Ching, based

on the morphological characters are new recordblémpal.

On the basis of habitat, majority of the speciestarrestrial (65) followed by lithophytic (34)
and epiphytic (28). Besides the species growingdtinct habitats, some species like
Nephrolepis cordifolia is both terrestrial as well as epiphytes, whilé, species are found
growing both as epiphytes and lithophytes. Wher@dmantum capillus-veneris, Nephrolepis
cordifolia, Polystichum prescottianum andTectaria coadunate are growing in terrestrial and as
lithophytes.

Highest number of species (43) was found betweeraltitude 2400-2800 m followed by 36
species at 1500-2200 m, likewise 13 species at-3@00 m and 10 species at 3600-3800m.
The lowest number of four species was found at 4000 he area between the altitude 2400-
2800 m located relatively far from the settlememt guite rich in species composition with rich
tree diversity from LauralQuercus, Ilex etc really supports the growth of epiphytes alwith
terrestrial species and few lithophytes. Due tosddorest it provided shaded moist forest floor
for the terrestrial species and due to thick bat& bf deposition on the tree trunk with suitable

growth of moss also supports the growth of epiphyte

Notholaena himalaica and Onychium contiguum are with highest distribution range almost
from 2200-3600 m followed byepisorus loriformis and Osmunda claytoniana having the
range of 2400-3400 m and 2600-3600 m respectively.

The immature shoot of species liBdplazium esculentum, Tectaria coadunata, Dryopteris
cochleata, Cythea spinulosa and water ball ofNephrolepis cordifolia are used for food.
Similarly, Nephrolepis cordifolia, Drynaria spp., Dennstaedtia appendiculata, Pteridium
revolutum, Pteris biaurita, Pteris cretica, Osmunda claytoniana, Dryopteris redactopinnata,
Dryopteris sublacara, few species ofathyrium, Diplazium maximum, Onychium contiguum,
Coniogramme, Deparia, Woodwardia and many others have important economic role & th

local community being used for various purposes.



5.2 Recommendations

The present study focuses on the exploration ofidegghytes especially of Nubri valley of

Manaslu Conservation Area and following recommeindathave been made.

« As the present study was conducted being focusea particular area of Manaslu
Conservation Area, so similar inventory researchesild be conducted in other areas
of Manaslu and all other parts of the country all.we

« Many ferns are destroyed by habitat loss and oxefo#ation, thus deforestation
should be controlled and public awareness progteould be conducted to manage the
resources.

* There is a great need of taxonomic revision on Megaferns as there is already a gap
of up to date information and nomenclatural changes
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Appendix | (List of species)

1.

(r:1?)" Date Scientific name Family Location Altitude Lat(',tltljde Longgude Remarks
950 | 2012.09.30 Huperzia ham|lto.n|| Lycopodiaceae Near by Philim c. 1500 Epiphytic on mossy tree
(Spreng.) Trevis. m trunks.
1610 | 2012.10.09 Lycopodium veitchii Christ Lycopodiaceae SAbove 4000 m | 29.3985° 85.6143° Terrestrial
amagaun
Selaginellachrysocaulos . o L£ommon, growing on damp
=
57/11 | 2012.06.041 (Hook & Grev.) Spring Selaginellaceae Gapsya 2200m  28.5582 84.77604 and shady forest floors.
973 | 2012.10.01 Selaginellapallidissima Selaginellaceae Gapsya 2200/m  28.5582°  84.776045-0MMON, growing on damp
Spring. and shady forest floors.
971 | 2012.10.01 Selaginella vardeiLev. Selaginellaceae Gap 2200m  28.5582° 84.77604°Terrestrial, on exposed ared
35/16 | 2012.06.09  Equisetum arvensL. Equisetaceae | SWAlRWaYT0| 3,00 0 | 28575539  ga.66673 | errestrial, often growing
Lho along the streams of river.
Near by Terrestrial, growing in
15/13 | 2012.06.07 Botrychium lunaria (L.) Sw. Botrychiaceae Birendra Tal, | 3600 m | 28.595241 84.63871° meac'jgws 9
Samagaun )
58/1 | 2012.05.30 BotrychluGrrr:]g:l;Ing;rm (S.G. Botrychiaceae Gapsya 2200 m  28.558p° 84.77604° ,Revwing on forest floor,
Osmundaclaytonianal. Growing in the forest or in
29/10| 2012.06.02 subspvestita (wall. ex Milde) Osmundaceae Namrung 2600 m  28.541p3° 84.77660° 9
open meadows.
A. Love & D. Love
21/19 | 2012.06.12 Arthromeris wallichiana Polypodiaceae | Below Namrulg 2200m  28.5582°  g4zzeQ \ncommon, epiphytic on
(Spreng. in L.) Ching mossy tree trunk.
4/one | 2012.05.3( Drynaria mollis Bedd. Polypodiaceae Gapsya 2400 m  28.5582° 84.77604° hiAip growing on tree-




trunks.

Drynaria propinqua (Wall

c. 1500

Epiphytic, growing on tree-

945 | 2012.10.01 ex. Mett.) J. Sm. apud Bedd Polypodiaceae Near by Philim m trunks.
Goniophlebium argutum Growing as epiphytic and
1469 | 2012.10.07 (Wall.exHook.) J. Sm. in Polypodiaceae Tallo Rupal 3200 m  28.53453°, 84.2609 terrestrial on shady parts of
Hook., the forests.
Lepisorus clathratus (C. B . .Near by . .
44/15 | 2012.06.07 . T Polypodiaceae Birendra Tal, | 3600 m| 28.595241 84.63871° Lithophytic
Clarke) Ching,
Samagaun
1092 | 2012.10.04 Lepisorus loriformis (Wall. | 5\ jiaceae | Gap-Namrung  2400jm  28.52651° 84,7508 0MMON, €PIphytic on moss
ex Mett.) Ching, tree trunks, hanging down.
1425 | 2012.10.06 LepisorusmehraeFras.-Jenk.| Polypodiaceae Namrung 2600 m  28.54106° 84.77641° C_omm_on, growing as
epiphytic or lithophytic.
Lepisorus scolopendrium Common, growing mostly &
1432 | 2012.10.06 (Ham.exD. Don), Mehraex Polypodiaceae Namrung 2600 m  28.54106° 84.77641° epiphytic and sometimes
Bir, lithophytic.
Lepisorusthunbergianus Common, growing as
1313 | 2012.10.06 P >19 Polypodiaceae Below Namrung 2400m  28.5355° 84.7833 epiphytic or lithophytic on
(Kaulf.) Ching '
mossy habitat.
Microsorum membranaceum . .. | c. 1500 Terrestrial or epiphytic on
953 | 2012.09.3( (D. Don) Ching, Polypodiaceae Near by Philim m shady area,
- . . Down after
1218 | 2012.10.04 Fichisermoliiaebinepes Polypodiaceae | Kharka, Wayto| 3400 m | 28.526519  84.75089¢ * fern of shaded wet rock
(Hook.) Fras.-Jenk., surfaces or on tree trunks.
Namrung
Pichisermollia malacodon Down after L(;trhg pih%;/(t:i(? rc])r:ntcr’esgrruorflrss
1151 | 2012.10.04 Polypodiaceae | Kharka, Wayto| 3000 m | 28.538441  84.76531° PP
(Hook.) Fras.-Jenk. Namrun (Sorbus sp. and
9 Rhododendron sp.)
Pichisermollia niarovenia Above Comnon fern of shaded wi
1621 | 2012.10.04 9 Polypodiaceae Samagaun, 4000 m | 29.3985° 85.6143° rock surfaces or on tree

(Christ) Fras.-Jenk.

Namrung

trunks.




t

Pichisermollia subebenipes Down after Common fern of shaded we
1421 | 2012.10.06 - P Polypodiaceae | Kharka, Wayto| 2800 m | 28.53728F 84.77090° rock surfaces or on tree
(Ching) Fras.-Jenk.
Namrung trunks.
1030 | 2012.10.01 "olypodiodesamoena(Wall. | b\ o iaceae | Below Namrung  2400m  28.5385°  s4gs3z  Common, growing as
T ex Mett.) Ching ' T epiphytic or lithophitic.
. . Common, growing a
1253 | 2012.10.04 Folypodiodeshendersonii | b\ o giaceae | APOVE GUMDA, | Hang | o8 537089 84.770909  epiphytic or lithophytic on
(Bedd.) Fraser-Jenkins, Namrung '
mossy habitat.
1318 | 2012.10.06 Polypodiodes mlcrorh_lzoma Polypodiaceae Above Gumba, 2800 m | 28537281 84.77090° Occassional, growing on tre
(C. B. Clarke) Ching, Namrung trunk or on mossy rocks.
951 | 2012.09.3d Pyrrosia rocc_qusa(D.Don) Polypodiaceae Near by Philim c. 1500 Occ_assmnal, _ep|phyt|c,
Ching m growing onSapium trees.
Pyrrosia porosa(C. Presl) Above Namla
102/9 | 2012.06.04 y P : Polypodiaceae Gumba, 2800 m | 28.53728¢ 84.7709° Epiphytic on tree-trunks.
Hovenkamp
Namrung
23/11 | 2012.06.04 Trichomaneslatealatum Hymenophyllaceae Below Namrurijg 2400 m  28.5355° 88BT° Rare, growing as epiphytic
(Bosch) Copel.
Plate | 2012.09.3( Cythea spinulosaWall. ex Cytheaceae Near by Philim c. 1500 Rare, growing near by the
Hook. m farm land.
962 | 2012.09.3( Lygodpm Japonicum Schizaceae Near by Philim ¢. 1500 On dry and exposed areas
(Thumb. in a. Murray) Sw. m
Plate | 2012.09.30 Adiantum capillus-venerisL. Adiantaceae Near by Philim ¢. 1500 Ter_restrlal, Comm"’?'y
m growing on rock crevices.
969 | 2012.10.01 Adiantum edgeworthii Hook. Adiantaceae Near by Philim ¢. 1500 Usually met with on sandy
m slopes of shady moist place
. _ . Down after .
4518 | 2012.06,19 Adianum tibeticum Ching & | o niaceae | Kharka, Wayto| 3000 m | 28.538449  84.76531¢  airly common on forest
Y. X. Lin Namrung floors.




Cheilanthes albomarginata

A common fern along

o

1296 | 2012.10.06 C. B. Clarke Pteridaceae Namrung 2600 m  28.54123 84.77660 walking sides.
105/18| 2012.06.10 CheilanthesgriseaBlanf. Pteridaceae TalloRupal | 3000 m 28.53844°  84.7653 1°C°mm°”*g:|g'" on shadeq
1249 | 2012.10.04 Cheilanthes leptolepistras.- | oo iiaceae | Below Namrung  2400m  28.5385°  84.78331° /\ common fem growing
Jenk along walking sides.
1310 | 2012.10.06 Conlogrz)r?mgi;‘gms wall. Pteridaceae Below Namrung 2400 m  28.5355° 84.78331° Terrestrial, on wet places.
38/8 | 2012.06.03 CoMogrammeserrulata (BL) | pioigaceae | Below Namrung  2600[m  28.541p3°  84.77660° OWiNg On moist and shade
Fee, area in the forest.
Cryptogramma brunoniana . . . A small fragile fern growing
1154 | 2012.10.04 Wall. ex Hook. & Grev. Pteridaceae Samagaun 3600/n28.57388 84.66238 in rock crevices.
940 | 2012.06.03 Notholaena delavayi(Bak.) Pteridaceae Gapsya 2200 28.5582°  84.77604° lerrestrial, growing on
C. Chr. exposed area.
104/8 | 2012.06.03 NotholaenzhimalaicaFras- | pioijaceae | Below Namrung 2400  28.5385°  84.78331° | crestial, growing on
Jenk., exposed area.
Uncommon, growing o
1582 | 2012.10.09 Notholaenamarantae (L) R. Pteridaceae Above 3800m | 29.3985°|  85.6143°| under canopy of Juniperusd
Br. Samagaun
Rhododendron bushes.
onvehium contiauum Wall Very common of the forest
1094 | 2012.10.03 Y ex Hoge ) Pteridaceae Shyo 3000 m  28.53844° 84.76531floor and open places formin
P colonies.
958 | 2012.06.14  Onychium siliculosum Pteridaceae Near by Philim © 1500 Terrestrial, on dry and
(Desv.) C. Chr. m exposed area.
972 | 2012.10.01 Pteris aspericauliswWall. ex J. Pteridaceae Near by Philim ¢. 1500 Teres_tnal, generally growing
m with on shady places.
Pteris biaurita L. subsp. . .. | €. 1500 Terrestrial, growing on shad
974 | 2012.09.3¢ walkeriana Fras.-Jenk Pteridaceae Near by Ph"m" m moist parts of the forest.

~




Pteris cretica L. subsplaeta Terrestrial, commonly
1009 | 2012.10.01 (Wall. ex Ettingsh.) Fras.- Pteridaceae Gapsya 2200 m  28.5582° 84.77604° growing on shady moist or
Jenk., exposed dry places.
21/21 | 2012.06.12  Pteris dactylina Hook Pteridaceae Gapsya 2200 28.5582°  84.77604°" Fr€ fern growing on dry
open rock crevices.
Terrestrial, profusely
955 | 2012.06.18 Pteris subquinata Wall. ex Pteridaceae Near by Philim c. 1500 occurring on shady and
J.Agardh m exposed areas of the fores
floor.
L Fairly common, oftel
954 | 2012.06.16 P_tens vittata L. sub;p. Pteridaceae Near by Philim ¢. 1500 growing on open road-sides
vittata, Fraser-Jenkins m
and on walls.
965 | 2012.06.16 Dennstaedtiaappendiculata Dennstaedtiaceac Near by Philim c. 1500 Terrestrial, found on shady
(Wall. ex Hook.) J. Sm, m and also on open places.
Microlepia setosa(Sm.) . .. c. 1500 Terrestrial, usually on shady
966 | 2012.06.16 Alston, Fraser-Jenkins Dennstaedtiaceae Near by Philim m flooded area.
1408 | 2012.10.0¢ Frendiumrevolutum (Bl) | 5o onciadtiaceas Namrung 2600|m  28.54123°  84.776p0° | Crrestrial, abundantly
Nakai growing on dry open areas,
968 | 2012.10.01 Asplenium dalhousiaeHook. Aspleniaceae Near by Philim ¢. 1500 Growing ur_lder canopy of
m Arundnaria (Nigalo).
Asplenium ensiformis Wall . Above Naml Common fern growin
1412 | 2012.10.06 ’ Aspleniaceae Gumba, 2800 m | 28.53728¢ 84.77090° . . . .
ex Hook. & Grev. N epiphytic or lithophytic.
amrung
Asplenium laciniatum D. Common. arowing as
1007 | 2012.10.01 Don subspkukkonenii Aspleniaceae Below Namrung 2400 m  28.5355° 84.78331 epihvtic aﬁglitho % ic
(Reichst.) Fraser-Jenk. piphyt phytic.
Asplenium laciniatum D. Common. arowing as
1025 | 2012.10.01 Don subsptenuicaule Aspleniaceae Below Namrung 2400 m  28.5355° 84.78331 - non, growing as
epiphytic and lithophytic.
(Hayata) Fraser-Jenk.




Asplenium yoshinagae . . .
967 | 2012.10.01 Makino subspindicum Aspleniaceae Near by Philin ¢. 1500 Terrestrial and epiphytic on
m tree trunks and mossy rocks.
(Sledge) Fras.-Jenk.,
975 | 2012.10.01 "helypteris erubescengWall. |\ veridaceae Gap 2200  28.558p°  84.77604<0MMON, growing along the
ex Hook.) Ching strems.
. . Down after ;
1510 | 2012.10.07 'nelypterislevingei (C.B. | 0 ieridaceae| Kharka, Wayto| 3000 m| 28.538449  ga.76531¢ VErYcommon, growing on
Clarke) Ching forest floor.
Namrung
1149 | 2012.10.04 Athyrium contingens Woodsiaceae Rupal 3600 m  28.59524° 84.63871° Beoeing on forest floor.
1191 | 2012.10.05 Athyrium davidii (Franch.) | oo gsiaceae | APOVE GUMDA | Hang 1 | 28537281  84.77000°  R@&r€ growing inrock-
Christ Namrung crevices.
_ _ _ _ Common, growing on moit
1189 2012.10.05]  Athyrium dubium Ching Woodsiaceae Above Gumba, 2800 m | 28.537281 84.77090° forest floor
Namrung
1295 | 2012.10.0¢ Athyrium fimbriatum T. Woodsiaceae | Below Namrug 2400m  28.5385°  84.78331YE'Y common, growing along
Moore streams and forest floor.
1131 | 2012.10.04 Athyrium flabeliulatum (C. |\ o0 qciaceae Rupal 3200 m 28.53453°, 84.760d2° ncommon, growing on
B. Clarke) Tardieu, forest floor.
1134 | 2012.10.04 Athyrium repens (Ching) Woodsiaceae Rupal 3200 m 28.53453°,  84.760q2°COMMON, growing on fore:
Fras.-Jenk floor.
1549 | 2012.10.08 Athyrium rupicola (Edgew. | \yooqciaceae | Below Namrung 2400  28.5385°  84.78331° iry common along road
ex C. Hope) C. Chr sides and in rock-crevices.
Athyrium schimperi subsp.
1493 | 2012.10.07 biserrulatum (Christ) Fras- Woodsiaceae Rupal 3200 m  28.53453°, 84.76092° Comunahady places.
Jenk
Down after Rare species growing in
1127 | 2012.10.04 Athyrium setiferum C. Chr Woodsiaceae Kharka, Way to| 3000 m | 28.53844¢ 84.76531° P 9 9
Namrung shady places.




Athyrium spinulosum

Above Gumba,

Common, growing on shade

o

1136 | 2012.10.04 (Maxim.) Milde, Woodsiaceae Namrung 2800 m | 28.53728 84.77090 forest floor.
1216 | 2012.10.04 Cystopteris moupinensis Woodsiaceae Above Gumba, 2800m | 28.537281 84.77090° Fairly common on shaded an
Franch. Namrung moist forest floor.
1245 | 2012.10.04 Deparia allantodioides Woodsiaceae Above Gumba, 2800m | 28.537281 84.77090° A common fern_growmg on
(Bedd.) M. Kato Namrung shades floor in forests.
959 | 2012.09.3( Deparia bor&/gpoa (Wild.) M. Woodsiaceae Near by Philim c. 1m500 Fairly common along stream
Plate | 2012.09.3( Diplazium esculantum(Retz.) Woodsiaceae Near by Philim c. 1500 Common, growing along
Sw. m streams.
960 | 2012.09.3d Diplazium maximum (D. Woodsiaceae Near by Philim c. 1500 Terestrial, growing on shady
Don) C. Chr. m streams.
1534 | 2012.10.07 Gymnocarpium Woodsiaceae | Below Namrung 2400[m  28.5355°  84.78331° |errestial growingon
fedtschenkoanumPojark. shaded forests.
980 | 2012.10.01 Hypodematium crenatum Woodsiaceae Gapsya 2200fn  28.5582°  84.77604° Yncommon, growing on
(Forssk.) Kuhn exposed area.
4 Cyrtomium anomophyllum . o Growing in very moist, well-
1045 | 2012.10.07 (Zenker) Frez.-Jenk Dryopteridaceae Gapsya 2200 m 28.5582 84.77604 shaded places in forest,
Dryopsis apiciflora (Wall. ex Uncommon. arowind on
1039 | 2012.10.07 Mett.) Holttum & P. J. Dryopteridaceae Rupal 3800m 28.52603° 84.76371° 9 9
forest floor and on meadows.
Edwards
1596 | 2012.10.09 Dryopteris acutodentaChing, | Dryopteridaceae Rupal 3800 m  28.526Q3° 84.76371° Common, usually growing
among rock crevices.
1135 | 2012.10.04 Dryopterisbarbigera (T. | b o ioidaceae|  TalloRupal | 3200m  28.53453°,  gupze | ' arly common, terrestrial,

Mooreex Hook.) Kuntze

growing on meadows.




Drvopteris chrvsocoma Common, usually growing ovL
1407 | 2012.10.05 y FChrist) C);\rist Dryopteridaceae Rupal 3600 m  28.59524° 84.6387/1° rock crevices or steep steep
slopes along streams.
. Common, usually growing on
963 | 2012.09.3d Dryopteris cochleata(Ham. Dryopteridaceae Near by Philim ¢. 1500 rock crevices or steep steep
exD. Don) C. Chr. m
slopes along streams.
1409 | 2012.10.08 Dryoptersi fructuosa (Christ) Dryopteridaceae Above Gumba, 2800 m | 2853728 84.77090° Common, growing on shaded
C. Chr. Namrung forest floor.
Ad-21 | 2012.06.12 Dryopteris juxtaposita Christ | Dryopteridaceae Below Namrung 2400m  28.5355° 8BT18 Common, growing on forest
floor and walking sides.
1548 | 2012.10.04  Dryopteris komarovi Dryopteridaceae | Below Namrung 2400m  28.5355°  @BI8 Uncommon, growing on
Kossinsky forest floor and on meadows.
1027 | 2012.10.01 Dryopteris basisoraChrist Dryopteridaceae Gapsya 2200m 28.5582° 84.77604° e,Reswing on forest floor
1286 | 2012.10.05 Dryopters redactopinnataS. | ny o idaceae | Below Namrung  2400m  28.5355°  sayg3|  common basket fern of the
K. Basu & Panigrahi forest floor.
Very common, growing o
1285 | 2012.10.06 Dryopteris sublacaraChrist Dryopteridaceae | Below Namrung 2400m  28.5355° BBT3 forest floor and also on
exposed area.
Dryopteris xanthomelas . o Common on shaded and moist
=
1217 | 2012.10.09 (Christ) C. Chr. Dryopteridaceae Tallo Rupal 3400 m  28.53089 801857 forest floor.
1319 | 2012.10.0 DIYOPers zayuensisChing | ny oo idaceae | Below Namrung 2400  28.5355°  @asrg | Common. growing on shaded
& S. K. Wu forest floor.
4 PolystichummehraeFras.- . R o A rock dwelling fern, dark
1093 | 2012.10.03 Jenk. & Khullar Dryopteridaceae Tallo Rupal 3400 m28.53089 84.75796 green fronds curved sideway

2




=

p

1026 | 2012.10.01 Polystichum piceo Dryopteridaceae | ~POY€ CUMbA, | 5o m | 28537289  84.77090 Crowing on forest-floor in
paleaceumTagawa Namrung luxuriant and moist area.
Polystichum prescottianum . dno Growing in open places, ned
1133 | 2012.10.04 (Wall. ex Mett.) T. Moore Dryopteridaceae Tallo Rupal 3200 m  28.53453°, 820268 by tree line amongst rocks.
1208 | 2012.10.05 Polystincum s_tenophyllum Dryopteridaceae Above Gumba, 2800 m | 28.537289 84.77090° Rare, under shaded gan
Christ Namrung
20/11 | 2012.06.05  Lolystichum stimulans Dryopteridaceae Namrung 2600 m  28.5355°  g4.78331c Rare growing on shaded
(Kunzeex Mett.) Bedd. moist rock-crevices.
Polvstichum thomsonii Small, delicate growing on
1314 | 2012.10.06 Y Dryopteridaceae | Below Namrung 2400m  28.5355° BBT3 crevices in shaded damp
(Hook.f.) Bedd. rocks
Tectaria coadunate(Wall. ex . .. | €. 1500 Terrestrial, occurring on
961 | 2012.09.3d J.Sm.) C. Chr. Dryopteridaceae Near by Philim m shady as well as exposed ar
S Occasional, growing on tree
12- 2012.10.07 Oleandra wallichii (Hook) C. Oleandraceae Namrung 2600 m  28.54123° 84.77660trunks Pyrissp.) and mossy
Aug Presl,
rocks of shady places.
. - Terrestrial, growing on rock
952 | 2012.09.3( Nephrolemsg:)ergllfolla (L)C. Nephrolepidaceae Near by Philim c. 1m500 crevices or tree trunks on
exposed area.
1215 | 2012.10.05 Araiostegia beddome{(C. Davalliaceae | 7APOVE GUMDA, | Hgqq 1 | o8 537081 4770907 COMMON epiphytic on tree
Hope) Ching. Namrung trunks.
1419 | 2012.10.05 Araiostegia puichara(D. Davalliaceae Namrung 2600 m 28.54123°  84.77660p° COMMON. growing on tree
Don) Copel trunks.
113 | 2012.06.11 Araiostegiellahookeri (T. Davalliaceae Above Gumba, 2800 m | 28.559624 84.74779° Uncommon, epiphytic on

Mooreex Bedd.) Fraser-Jenk

Namrung

mossy tree trunks.




Woodwardia biserrata C Terrestrial, growing in the
970 | 2012.10.01 ’ Blechnaceae Gap 2200 m  28.558p° 84.77604beds of hilly ravines, on dam

Presl cliffs next to water flows




Appendix Il (Forest and habitat wise distribution of spe

Habitat
. Forest type type
Species Crop Picea- Quercus- Rhodo- Rhodo- Betula-
land Laurales Larix | Quercus llex Pinus Acer Juniper. Rhodo. Meadow TEL
Adiantum capillus-veneris + TL
Adiantum edgeworthii + T
Adiantum tibeticum + + T
Araiostegia beddomei + + + + + E
Araiostegia pulchara + + + + + E
Araiostegiella hookeri + E
Arthromeris wallichiana + L
Asplenium dalhousiae + T
Asplenium ensiformis + + + + E
Asplenium laciniatum subsp.
kukkonenii + + + + + EL
Asplenium laciniatum subsp.
tenuicaule + + + + + EL
Asplenium yoshinage subsg
indicum + EL
Athyrium contingens T
Athyrium davidii + L
Athyrium dubium + T
Athyrium fimbriatum + + + T
Athyrium flabellulatum + T




Athyrium repens T
Athyrium rupicola L
Athyrium schimperi T
Athyrium setiferum T
Athyrium spinulosum T
Botrychium lunaria T
Botrychium multifidum T
Cheilanthes albomar ginata T
Cheilanthes grisea L
Cheilanthes leptolepis T
Coniogramme serrulata T
Conniogramme affinis T
Cryptogramma brunoniana L

Cyrtomium anomophyllum

Cystopteris moupinensis

Cythea spinulosa

Dennstaedtia appendiculata

Deparia allontodioides

Deparia boryana

Diplazium esculentum

Diplazium maximum

R o T s T = T T T BT B




Drynaria mollis E
Drynaria propinqua E
Dryopsis apiciflora T
Dryopteris acutodentata L
Dryopteris barbigera T
Dryopteris chrysocoma T
Dryopteris cochleata L
Dryopteris fructuosa L
Dryopteris juxtaposita T
Dryopteris komorovii T
Dryopteris pseudovaria T
Dryopteris redactopi nnata T
Dryopteris sublacara T
Dryopteris xanthomelas T
Dryopteris zayuensis T
Equisetum arvens T
Goniophlebium argutum EL
Gymnocar pium fedtschenkoanum T
Huperzia hamiltonii E
Hypodematium crenatum subsp.

Crenatum T

Lepisorus clathratus




Lepisorusloriformis

Lepisorus mehrae

EL

Lepisorus scolopendrium

EL

Lepi sorus thunbergianus

EL

Lycopodium veitchii

Lygodium japonicum

Microlepia setosa

Microsorum membranaceum

EL

Nephrolepis cordifolia

TLE

Notholaena delavayi

Notholaena himalaica

Notholaena mar antae

Oleandra wallichi

Onychium contiguum

Onychium siliculosum

Osmunda claytoniana

Pichisermollia ebenipes

EL

Pichisermollia malacodon

EL

Pichisermollia nigrovenia

EL

Pichisermollia subebenipes

EL

Polypodi odes amoena

EL




Polypodiodes hender sonii EL
Polypodiodes microrhizoma EL
Polystichum mehrae L
Polystichum piceo-pal eaceum T
Polystichum prescotianum TL
Polystichum stenophyllum L
Polystichum stimulans L
Polystichum thomsonii T
Pteridium revolutum T
Pteris aspericaulis T
Pteris biaurita subspwalkeriana T
Pteris cretica subsplaeata T
Pteris dactylina L
Pteris subquinata T
Pteris vittata subspvittata T
Pyrrosia flocullosa E
Pyrrosia porosa E
Selaginella chrysocaul os T
Selaginella pallidissima T
Selaginella vardei T

Tectaria coadunata




Appendix Il (Distribution of species along altitudinal gradien

Thelypteris erubescens +

Thelypteris levingei + +

Trichomanes latealatum

Woodwardia biserrata +

*T = Terrestrial; E = Epiphytic; L = Lithophytic




2200 | 2400 | 2600 | 2800 | 3000 3200 | 3400 | 3600 | 3800 | 4000 Pre. National
Species c. 1500 m m m m m m m m m m m range

Adiantum capillus-veneris + 100-2300 m
Adiantum edgeworthii + 1500-3000 m
Adiantum tibeticum + + 2100-3000 m
Araiostegia beddomei + + + + + 2100-3500 m
Araiostegia pulchara + + + + + 800-2700 m
Araiostegiella hookeri +
Arthromeris wallichiana + 2100-3300 m
Asplenium dalhousiae + 500-2200 m
Asplenium ensiformis + + + + + 1250-3050 m
Asplenium laciniatum subsp
kukkonenii + + + + + c. 2450 m
Asplenium laciniatum subsp
tenuicaule + + + + + 2250-2750 m
Asplenium yoshinage subspindicum + 1000-2500 m
Athyrium contingens +
Athyrium davidii + 3400-4300 m
Athyrium dubium + 2400-3500 m
Athyrium fimbriatum + + + 1800-2600 m
Athyrium flabellulatum + c. 3500 m
Athyrium repens + 3000-4000 m
Athyrium rupicola + 2000-3000 m
Athyrium schimperi + + + 1800-3500 m
Athyrium setiferum + 1400-3550 m
Athyrium spinulosum + + + 3200-3700 m




Botrychium lunaria 2450-3650 m
Botrychium multifidum 1350-3000 m
Cheilanthes albomar ginata 1500-2800 m
Cheilanthes grisea c.3200 m
Cheilanthes leptolepis 2500-3000 m
Coniogramme serrulata 1700-3650 m
Conniogramme affinis 1700-3000 m
Cryptogramma brunoniana

Cyrtomium anomophyllum 2000-2400 m
Cystopteris moupinensis 3100-4800 m
Cythea spinulosa 500-2000 m
Dennstaedtia appendiculata 1500-3300 m
Deparia allontodioides 1900-4000 m
Deparia boryana 500-3200 m
Diplazium esculentum 60-1700 m
Diplazium maximum 700-1500 m
Drynaria mollis 2500-3000 m
Drynaria propinqua 700-2500 m
Dryopsis apiciflora 1800-3550 m
Dryopteris acutodentata 3700-4200 m
Dryopteris barbigera 3000-4250 m
Dryopteris chrysocoma 1900-3500 m
Dryopteris cochleata 500-1800 m
Dryopteris fructuosa 1850-3600 m




Dryopteris juxtaposita 1600-3200 m
Dryopteris komorovii 3500-4800 m
Dryopteris pseudovaria

Dryopteris redactopinnata 2000-3300 m
Dryopteris sublacara 2200-3000 m
Dryopteris xanthomel as 2200-3800 m
Dryopteris zayuensis 2000-3000 m
Equisetum arvens 80-2800 m
Goniophlebium argutum 1200-2500 m
Gymnocar pium fedtschenkoanum 3000-4000 m
Huperzia hamiltonii 850-2500 m
Hypodematium crenatum subsp

Crenatum 500-2600 m
Lepisorus clathratus 3000-4000 m
Lepisorusloriformis 1700-3000 m
Lepisorus mehrae 1200-2400 m
L epi sorus scol opendrium 1200-2500 m
Lepi sorus thunber gianus 1700-2500 m
Lycopodium veitchii

Lygodium japonicum 60-3850 m
Microlepia setosa

Mi cr osor um membranaceum 700-2500 m
Nephrolepis cordifolia 500-1900 m
Notholaena delavayi c. 2750




Notholaena himalaica

2000-3300 m

Nothol aena mar antae

1500-4000 m

Oleandra wallichi

2000-2900 m

Onychium contiguum

2000-3500 m

Onychium siliculosum

200-1200 (-2200)
m

Osmunda claytoniana

1400-3600 m

Pichisermollia ebenipes

1700-2500 m

Pichisermollia malacodon

1700-3000 m

Pichisermollia nigrovenia

3500 m

Pichisermollia subebenipes

Polypodiodes amoena

1200-2500 m

Polypodiodes hender sonii

2500-3000 m

Polypodiodes microrhizoma

1200-2500 m

Polystichum mehrae

2300-2750 m

Polystichum piceo-pal eaceum

2100-2800 m

Polystichum prescotianum

2250-4000 m

Polystichum stenophyllum

1350-3000 m

Polystichum stimulans

1800-3000 m

Polystichum thomsonii

2000-3050 m

Pteridium revolutum

800-3400 m

Pteris aspericaulis

1400-2600 m

Pteris biaurita subspwalkeriana

70-2000 m

Pteris cretica subsplaeata

1300-3000 m




Pteris dactylina

1450-3500 m

Pteris subquinata

Pteris vittata subsp. vittata

60-2100 m

Pyrrosia flocculosa

500-1700 m

Pyrrosia porosa

100-2500 m

Selaginella chrysocaul os

700-2600 m

Selaginella pallidissima

2700-3300 m

Selaginella vardel

Tectaria coadunata

150-2200 m

Thelypteris erubescens

1350-3200 m

Thelypteris levingei

1700-2500 m

Trichomanes lateal atum

2100-2800 m

Woodwar dia biserrata

1350-2500 m










