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Abstract

The ethnopharmacological investigation was done to study the traditional usage of indigenous medicinal plants of Palampur,
Himachal Pradesh. Therefore, an extensive ethnopharmacological survey was conducted to document the traditional knowl-
edge of ethnomedicinal plants. Direct interviews of 77 informants were conducted with the help of a questionnaire. Three
quantitative factors (use value, factor informant consensus and fidelity level) were used for the analysis of generated data. A
total of 102 species, belonging to 90 genera and 30 families were identified and collected with the help of traditional healers
and local informants from different locations of the study area. Total 19 medicinal plants species were reported for new or
less known ethnomedicinal uses. Also, 3 threatened wild plants species were collected from the study area. The maximum
number of species belongs to the family Lamiaceae (7), Fabaceae (7), Asteraceae (6), Moraceae (4 species), Apocyanaceae
(4 species) and Euphorbiaceae (3 species). Different plant parts were used by local informants such as leaves, galls, fruits,
seeds, latex, stem, root, flowers, bark, and rhizomes. It was also observed that maximum numbers of plant species were used
to cure gastro-intestinal disorders (48 species), skin disorders (34 species) and respiratory disorders (25 species). Ethnophar-
macological data depict that medicinal plants were extensively used by local people to cure gastrointestinal, dermatological
disorders and skeletomuscular disorders. Traditionally used medicinal plants have enormous potential to provide the raw
material for the discovery of new bioactive compounds and drugs.
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Introduction

Ethnopharmacological studies encompasses a beautiful arc
of empirical data practised since antiquity among indigenous
population (Pandey and Tripathi 2017). In many developing
countries, the traditional system of medicine is used by 80%
of indigenous people for their primary healthcare system
(Oyebode et al. 2016). Ethno medicines attribute a method-
ology to use medicinal plant, different diagnostic ways and
a combination of two or more herbs together (Kanta et al.
2018). Ethnopharmacological investigations can be used as
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a useful method to find new polyherbal formulations which
can be used to treat many diseases that cannot be treated by
standard health practices (Ahmad et al. 2018; Kanta et al.
2018). Modern pharmacopeia manufacture around 25% of
herbal drugs and several synthetic drugs using chemical sub-
stances isolated from plants (WHO 2002). Medicinal plants
have bioactive compounds that can be used for various
therapeutic purposes and synthesis of useful drugs (Kumar
et al. 20164, b). The Indigenous communities characterize
medicinal plants based on two factors i.e. traditional knowl-
edge and Indigenous practice (Kain et al. 2018). Traditional
knowledge is integrated into the practice, customs, and cul-
ture of ethnic groups and communities. Indigenous popu-
lations have broad natural pharmacopeia’s which consist
of wild medicinal valuable plant species. During nomadic
wandering, Indigenous knowledge and folk medicine was
exchanged and expanded within tribal groups, neighbors,
friends and foes (Palria and Vashistha 2017).

Kangra district is home to different indigenous tribes such
as Gaddis and Gujjars of Himachal Pradesh. Palampur is a
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hilly area which is located in the Kangra district of Himachal
Pradesh. It is situated between pine forests and flanked by
the Dhauladhar mountain ranges. The present ethnobotanical
study was done in different villages of the Palampur region.
Palampur region was selected for the current study because
of its vast vegetation, plant diversity, geographic range, an
array of climatic conditions. The main objective of this study
was to explore ethnopharmacological knowledge with the
help of local traditional healers regarding the flora of Palam-
pur, Kangra, Himachal Pradesh. The ethnomedicinal data
was used to investigate the quantitative indices (Use value,
factor informant consensus and fidelity level) in order to
explore most popular medicinal species.

Materials and methodology
Study area

The present investigation was conducted in Palampur tehsil,
Kangra district of the state Himachal Pradesh (Fig. 1).
Palampur is situated in the foothills of the snow-capped
Dhauladhar mountain range. Palampur is located between
32° 6’ 35" N latitude and 76° 32’ 11.92" E longitude in the
north western Himalaya with an altitudinal range varying
between 1472 and 2350 m amsl (above mean sea level).
Vegetation growth in the study area is mainly semi tropical
to temperate.

Ethnopharmacological survey and data collection

Extensive field surveys were conducted in Raudi, Kandi,
Sarehr Kari, Bahli, Chopati, Bhadrol, Bhadrol Buhla, Pani-
ali, Gharanu, Ban, Lahr and Bharehr villages of Palampur
from August 2019 to December 2020 for the collection of
information about ethnomedicinal plants. According to ISE
code of ethics (www.ethnobiology.net/ethics.php), each
informant profile includes age, sex and education level. The
data collected for each plant consists: local name, uses, part
used, the method of preparation and categorisation of ail-
ments. The ethno pharmacological information was gathered
with the help of a questionnaire and interviews about the
traditional uses of plant species as medicine by local knowl-
edgeable people and healers. A total of 77 resource persons
were considered for the interview. The consents of the heal-
ers and local informants were also taken for the participation
in the ethnopharmacological survey. The specimens were
collected and assigned a field book number. Specimens
were dried, pressed and pasted on herbarium sheets. All the
herbarium sheets (102 specimens) were deposited/ submit-
ted to the Department of Botany, University of Delhi and
their accession numbers were obtained for each specimen.
Flora of Himachal Pradesh (Chowdhery and Wadhwa 1984),
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Flowers of Himalaya (Polunin and Stainton 2005) and The
Plant List (theplantlist.org) were considered for the identifi-
cation and authentication of the specimen.

Data analysis

The preliminary ethnobotanical data were analyzed with
the help of three different quantitative factors viz. use value
(UV), factor informant consensus (F;,) and fidelity level
(F1%).

Use value (UV)

The use value was a quantitative tool to determine the rela-
tive importance of the species (Phillips et al. 1994),

UV = =U/n

where U is the number of plants cited by each informant for
a given species and n is the total number of informants. Total
citations (ZU) are the total number of informant cited for
a particular plant species used for the treatment of various
diseases. Use value (UV) is a widely used index to deter-
mine the relative importance of medicinal plants. It com-
bines the frequency with which a species is mentioned with
the number of uses mentioned per species, and is usually
used to highlight conspicuous species of interest. High Use
values depict many use reports for a plant which shows its
significance and zero use values indicate its low use reports
(Sharma et al. 2012, 2013).

Factor informant consensus (F,)

It was used to test the homogeneity on the use of ethnome-
dicinal plants in the various disease categories among the
informants. F;; was calculated as (Heinrich et al. 1998),

Fic = (Nur — Nt)/(Nur — 1)

where Nur is the number of use reports for a particular dis-
ease category and N, is the number of species used for a
particular disease category (Karthik et al. 2018). Low Fic
values indicate that there is no information exchange about
the plant usage between the informants or plants were cho-
sen randomly during the survey and a high Fic value (close
to 1) shows that the few plant species were frequently used
by a large number of the informants (Xavier et al. 2014).

Fidelity level (FI %)

It is very interesting to know about the most preferred and
frequently used species by informants for a particular dis-
ease category. Fidelity level (F1%) was defined as the ratio
between the number of informants who independently
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suggested the use of a species for a particular diseases
and the total number of informants who mentioned the use
of particular plant species in various disorders.

For this purpose, Fidelity level (F1%) was determined
using (Friedman et al. 1986)

FI (%) = Np/N x 100

where Np depicts the use reports cited for a given species for
a particular disease category and N is the total number of use
reports cited for any given species (Rana et al. 2019). High
values (100%) for a particular species report about the plants
which are particularly used for a specific disease. Whereas,
low values indicate plants having multiple different uses
(Musa et al. 2011).

Results
Characteristics of informants

A total of 77 informants were interviewed. Ethnopharmaco-
logical data were collected from 55.84% males and 44.16%
females belonged to the age group between 60 and 89 years.
Most of the informants were educated (Tablel).

Floristic characteristics of medicinal plants

A total of 102 plant species of 90 genera and 30 families
were documented for their medicinal use in the study area
(Table 2). Some plant species such as Achyranthes aspera L.,
Artemisia vulgaris Linn., Ajuga parviflora Benth., Aspara-
gus racemosus Willd, Bauhinia variegata L., Berberis
lyceum Royle,Cassia occidentalis L., Cirsium wallichii DC.,
Leucas cephalotes(Roth) Spreng., Prunus cerasoides D.
Don, Pyrus pashia Buch. & Ham., Rhododendron arboreum
Sm., Rynchostylis retusa (L.) Blume, Solanum americanum

Table1 Demographic description of the informants

Mill. L., Thalictrum foliosum D.C., Viola canescens Wall.
ex Roxb, Acacia catechu (L.f.) Willd. and Vitex negundo L.
are well known for their medicinal properties.

In our survey majority of plants belonging to Fabaceae
(7 species), Lamiaceae (7 species), Asteraceae (6 spe-
cies), Moraceae (4 species), Apocyanaceae (4 species) and
Euphorbiaceae (3 species) (Fig. 2). Two species each were
contributed by families namely Berberidaceae and Diosco-
reaceae. Single species were reported from remaining fami-
lies. The following genera represented by the highest number
of species are Ficus (3 species), Solanum (3 species), Ajuga
(2 species), Bauhinia (2 species), Berberis (2 species), Cur-
cuma (2 species), Dioscorea (2 species), Murraya (2 spe-
cies), Ocimum (2 species), and Phyllanthus (2 species). But
our finding demonstrates that a combination of multiple
herbs or single herbs along with piper nigrum and Trachy-
spermum ammi to treat various ailments of human beings.
Literature study revealed about the similar ethnopharma-
cological/ ethnobotanical/ biological activities along with
phytochemical constituents of the medicinal plants species
reported by researchers are presented in Table 3. Based on
extensive literature review, the 19 plant species were lesser
known or new uses were reported from the study area.

Use-value of medicinal plants

The most important medicinal plants of the study site were
classified on the basis of use-value (UV). Higher to lower
use-value (UV) such as Curcuma longa (UV =0.88), Viola
canescens (UV =0.68), Helicteres isora (UV =0.64), Tino-
spora cordifolia (UV =0.59), Rhododendron arboretum
(UV =0.50), Gloriosa superba (UV =0.52), Pyrus pashia
(UV =0.48), and Terminalia chebula (UV = 0.45), Witha-
nia somnifera (UV =0.44), Eclipta prostrate (UV =0.31),
Ficus benghalensis (UV =0.31), Curcuma zedoaria
(UV =0.29), Euphorbia hirta (UV =0.28), Cymbopo-
gon citratus (UV =0.24), Ficus auriculata (UV =0.21),

Informants Number Percentage (%)
Male 43 55.84

Female 34 44.16

Age groups Male Female

60-70 15 (34.88%) 11 (32.35%)
70-80 21 (48.83%) 13 (38.23%)
80-90 7 (16.27%) 10 (29.41%)
Education level Male Female

0-5th
5-12th
Above 12th

17 (39.53%)
19 (44.18%)
7 (16.27%)

19 (55.88%)
11 (32.35%)
4 (11.76%)
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Name of families

Fig.2 Representation of the families and number of plants studied at
study sites

Dodonaea viscosa (UV =0.18), Dioscorea deltoidea
(UV =0.15), Tagetes minuta (UV =0.39), Drymaria cordata
(UV =0.36), Diplocyclos palmatus (UV =0.35) and Ficus
religiosa (UV =0.34) were observed. Leaves were the most
frequently used plant part among different plant parts, fol-
lowed by roots, seeds, whole plants, fruits, bark, flowers,
stem, rhizomes and tuber (Fig. 3). Methods of preparations
of crude drugs depend on the nature of diseases. Various
methods such as decoction, juice extraction, grinding, dried
powder and poultice were used for single and polyherbal
formulations.

Factor informant consensus

The categorization of diseases was done into 18 categories
(Table 4). The maximum number of species were used to
cure gastrointestinal disorders (48), followed by dermato-
logical disorders (34), respiratory (25), skelto muscular (14),
liver (13), inflammation (11), reproductive (11), fever (10),
physical pain (10), poisoning (6), circulatory (5), urological
(5), diabetes (5), oral hygiene (4), ophthalmological (3), can-
cer (2), ringworms and antihelmintic (2), and cerebral disor-
ders (1). Based on our survey, informant agreed on the cur-
ing of cerebral (F,,= 1), circulatory (Fic=0.94), ringworms
and antihelmintic (Fic =0.94), cancer (Fic =0.93), repro-
ductive (F,.=0.93), skelto muscular (F,,=0.92), respiratory
(Fi,=0.92), urological (F;,=0.90), poisoning (F;,=0.88),
gastrointestinal (F;,=0.88), dermatological (F;.=0.87),
inflammation (Fic =0.84), ophthalmological (Fic =0.84),
physical pain (F,.=0.80), liver (F;,=0.80), fever (F,.=0.78),
oral hygiene (F,.=0.72) and diabetes (F,.=0.68).

Fidelity level
Fidelity percentage varies from 100 to 50% i.e. Eclipta alba

(100%), Aloe vera (100%), Carissa opaca (100%) Agera-
tum conyzoides (100%), Urtica dioica (78.57%), Plantago

@ Springer

lanceolata (76.47%), Rumex nepalensis (77.77%), Mallotus
philippinensis (75%), Dodonaea viscosa (50%), Verbas-
cum thapsus (50%), and Thevetia peruviana (50%) is used
to treat dermatological disorders. Acacia catechu (100%),
Helicterus isora (100%), Mentha arvensis (100%), Pyrus
pashia (94.59%), Terminalia chebula (88.5%), Euphorbia
hirta (81.81%), Tagetes minuta (70%), Phyllanthus niruri
(63.13%), used for the gastro intestinal disorders. The fidel-
ity level (F1) is used to determine the most preferred plant
species used by local informants for treating various dis-
eases. The total 21 species were observed with (100%) fidel-
ity level. The gastrointestinal (four species) and respiratory
disorders (four species) had the 100% fidelity level. Several
other important species Curcuma zedoaria and Hemides-
mus indicus used for cancer; Drymaria cordata for cerebral
disorders; Rhododendron arboreum, Rubus ellipticus and
Trachyspermum roxburghianum for circulatory disorders;
Ajuga integrifolia, Ajuga parviflora. Dendrophthoe falcata,
and Syzygium cumini used for diabetes; Prinsepia utilis,
Artemisia vulgaris, Tinospora cordifolia and Woodfordia
fruticosa used for fever; Pistacia integerrima, Quercus
leucotrichophora, Cedrus deodara, Costus speciosus,
Dioscorea deltoidea and Ficus auriculata used for inflam-
mation; Cassia occidentalis, Solanum virginianum, Berb-
eris aristata, Cassia tora and Justicia adhatoda used for
liver problems; Pinus roxburghii used for Ophthalmologi-
cal; Boehmeria virgata and Juglans regia for oral hygiene;
Solanum americanum,,Jasminum officinale, Plumbago zey-
lanica, Solanum aculeatissimum, and Pueraria tuberosa
used for physical pain; Gloriosa superba and Cannabis
sativa used to prevent poisoning; Ficus benghalensis, Ficus
religiosa, Withania somnifera, Brugmansia suaveolens,
Asparagus racemosus, Diplocyclos palmatus, Holarrhena
antidysenterica, and Hibiscus rosa-sinensis used for repro-
ductive disorders; Viola canescens, Randia dumetorum, Cur-
cuma longa, Leucas cephalotes, Ocimum basilicum, Zin-
giber officinale and Ocimum tenuiflorum used for respiratory
disorders; Rynchostylis retusa, Vitex negundo, Dodonaea
viscosa, Oroxylum indicum used for skelto muscular disor-
ders; Tridax procumbens, Achyranthes aspera, Boerhavia
diffusa and Camellia sinensis used for urological disorders;
Jatropha curcas and Morus alba used for ring worms and
antihelmintic (Table 5). The maximum number of plant
species used to cure gastrointestinal disorders followed by
dermatological, respiratory and skelto muscular disorders
(Fig. 4). It was found that the frequency of gastrointestinal,
dermatological, respiratory and skelto muscular diseases is
frequently found in the study area. Ethnopharmacological
and ethnobotanical knowledge are transuding down these
days among the indigenous population.
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Fig.3 Representation of the number of plants and their parts used for
treating various ailments

Medicinal uses of plants against various disorders

Many scientific reports or claims indicate the possible use
of medicinal plants in various diseases. Aqueous extracts of
Acacia catechu heartwood having catechin and epicatechin
were used for anti-inflammatory and chemoprotective (Stohs
and Bagchi 2015), antihyperglycemic and antinociceptive
activity (Rahmatullah et al. 2013). The aqueous root extract
of Ajuga integrifolia (Alene et al. 2020) and Leucas cepha-
lotes (Priyank et al. 2011) was used against inflammatory
diseases and diabetic disorders. Ajuga parviflora methanol
extract (Yousaf et al. 2018) and rhizome part of Curcuma

Table 4 Disease category and their factor informant consensus (Fic)

longa (Vigyan Kendra et al. 2018) were used for diabetes,
malaria, fever, asthma, jaundice, arthritis, cancer and anti-
viral. Artemisia vulgaris crude extract exhibits a combina-
tion of anticholinergic and Ca* antagonist mechanisms,
which provides the pharmacological basis for hyperactive
gut and airways disorders, diarrhea, abdominal colic, and
asthma disorders (Khan and Gilani 2009). Asparagus rac-
emosus root powder extract was known for its phytoestro-
genic activities. It was effective against diarrhea, dysentery,
and dyspepsia (Bopana and Saxena 2007). Leaves and root
decoction of Berberis aristata were used for various dis-
orders i.e. anti-pyretic, anti-microbial, anti-hepatotoxic,
anti-hyperglycaemic, anti-cancer and anti-lipidemic (Pot-
dar et al. 2012). Dried bark and root powder of Berberis
lycium were used for diabetes, hyperlipidemic, hepatopro-
tective, antimutagenic and wound healing (Shabbir 2012).
Boehmeria virgata (Wardihan et al. 2013), ethanolic and
aqueous extracts of the Dendrophthoe falcata (Dashora et al.
2011) and Boerhavia diffusa (Mishra et al. 2014) extracts
were used for different cancer cell lines. The aqueous and
ethanolic extracts of Brugmansia suaveolens (Petricevich
et al. 2020) and Cissampelos pareira (Katekhaye et al.
2010) exhibit antinociceptive and nematocidal activities.
Dioscorea bulbifera (Ghosh et al. 2015) and Dioscorea del-
toidea (Nazir et al. 2020) have exhibited anti-oxidant, antiin-
flammatory, antibacterial, antidiabetic and anticancer activi-
ties. The aqueous, methanol and petroleum extract of root
tubers and leaves of Gloriosa superba shows arthritis, gout,

S.no. Disease category No. of Use citations Fic
plant spe-
cies
1 Cancer 2 45 0.93
2 Cerebral disorders 1 5 1
3 Circulatory disorders (anemia, blood purifier, blood thinner, high blood pressure) 5 71 0.94
4 Dermatological disorders (boils, burns, Cuts and wounds) 34 273 0.87
5 Diabetes 5 17 0.68
6 Fever 10 43 0.78
7 Gastro intestinal disorders (appetizer, bloating, cholera, constipation, indigestion, diarrhea, dysentry, 48 410 0.88
oralulcers, piles)

Inflammation (rheumatoid, arthritis, tonsillitis) 11 66 0.84
9 Liver, spleen and gall bladder complaints (hepatitis, jaundice) 13 63 0.80
10 Ophthalmological (eye infection, eye sight) 3 14 0.84
11 Oral hygiene (Teeth and gum infection, Mouth) 12 0.72
12 Physical pain (Weakness, body pain, headache, joint pain, toothache) 10 46 0.80
13 Poisoning (scorpion sting, snakebite) 6 45 0.88
14 Reproductive disorders (impotency, leucorrhea, spermatorrhoea menstrual pain, uterine haemorrhage) 11 148 0.93
15 Respiratory disorders (asthma, cold, cough, influenza, pneumonia, whooping cough, throat ailments) 25 306 0.92
16 Ring worms and Antihelmintic 2 20 0.94
17 Skelto muscular (arthritis, bone fracture, injuries) 14 171 0.92
18 Urological (diuretic, kidney stones) 5 42 0.90
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Table 5 Fidelity level (F1%) of some important plant species for various diseases

S.no. Disease category Important medicinal plants F1 (%)
1 Cancer Curcuma zedoaria 100
Hemidesmus indicus 84.6
Cerebral disorders Drymaria cordata 17.85
3 Circulatory disorders (anemia, blood purifier, blood thinner, high blood pressure) Rhododendron arboreum 87.17
Rubus ellipticus 66.66
Trachyspermum roxburghianum 100
4 Dermatological disorders (boils, Cuts and wounds) Verbascum thapsus 50
Thevetia peruviana 50
Plantago lanceolata 76.47
Carissa opaca 100
Ageratum conyzoides 100
Urtica dioica 78.57
Rumex nepalensis 77.77
Mallotus philippinensis 75
Berberis lyceum 50
Eclipta alba 100
Aloe vera 100
Dodonaea viscosa 50
Thalictrum foliosum 71.42
5 Diabetes Ajuga integrifolia 22.27
Ajuga parviflora 100
Dendrophthoe falcate 60
Syzygium cumini 66.66
6 Fever Prinsepia utilis 53.84
Artemisia vulgaris 100
Tinospora cordifolia 45.65
Woodfordia fruticosa 58.33
7 Gastro intestinal (appetizer, constipation, indigestion, diarrhea, dysentry, oralulcers, piles) Acacia catechu 100
Helicterus isora 100
Tagetes minuta 70
Terminalia chebula 88.5
Mentha arvensis 100
Phyllanthus niruri 63.63
Pyrus pashia 94.59
Dioscorea bulbifera 70
Euphorbia hirta 81.81
8 Inflammation (rheumatoid, arthritis, tonsillitis) Pistacia integerrima 54.16
Quercus leucotrichophora 68.42
Cedrus deodara 80
Costus speciosus 71.42
Dioscorea deltoidea 100
Ficus auriculata 56.25
9 Liver, spleen and gall bladder complaints (hepatitis, jaundice) Cassia occidentalis 66.66
Solanum virginianum 63.63
Berberis aristata 65
Justicia adhatoda 57.14
Cassia tora 66.66
10 Ophthalmological (eye infection, eye sight) Pinus roxburghii 100
11 Oral hygiene (Teeth, Mouth) Boehmeria virgata 100
Juglans regia 66.66
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Table 5 (continued)

S. no. Disease category Important medicinal plants F1 (%)
12 Physical pain (Weakness, body pain, headache, joint pain, toothache) Solanum americanum 54.54
Jasminum officinale 71.42
Plumbago zeylanica 60
Solanum aculeatissimum 55.55
Pueraria tuberosa 100
13 Poisoning (scorpion sting, snakebite) Gloriosa superba 57.5
Cannabis sativa 66.66
14 Reproductive disorders (impotency, leucorrhea, spermatorrhoea menstrual pain, uterine haem-  Ficus benghalensis 66.66
orrhage) Ficus religiosa 100
Withania somnifera 70.58
Brugmansia suaveolens 37.5
Asparagus racemosus 86.66
Diplocyclos palmatus 100
Holarrhena antidysenterica 72.22
Hibiscus rosa-sinensis 72.72
15 Respiratory disorders (asthma, cold, cough, influenza, pneumonia, whooping cough, throat Viola canescens 100
ailments) Randia dumetorum 61.90
Curcuma longa 85.29
Leucas cephalotes 57.14
Ocimum basilicum 100
Ocimum tenuiflorum 100
Zingiber officinale 100
16 Ring worms and Antihelmintic Jatropha curcas 75
Morus alba 87.16
17 Skelto muscular (arthritis, bone fracture, injuries) disorder Rynchostylis retusa 73.06
Vitex negundo 68.42
Dodonaea viscosa 50
Oroxylum indicum
18 Urological (diuretic, kidney stones) Tridax procumbens 69.56
Achyranthes aspera 63.63
Boerhavia diffusa 58.33
Camellia sinensis 81.81

rheumatism, ulcers, bleeding piles, skin diseases, leprosy,
impotency, snakebites (Jana and Shekhawat 2011). Fruits
and leaves extract of Helicteres isora show hypolipidaemic,
anticancer activity, antinociceptive activity, hepatoprotec-
tive activity and anti-diarrheal activity (Kumar and Singh
2014). The root extract of Hemidesmus indicus was used
for antitumor potential (Das and Singh Bisht 2013).). Seeds
extract of Holarrhena antidysenterica in different solvents
was used against anti-malarial, anti-diabetic, anti-oxidant,
anti-urolithic, anti-mutagenic, CNS-stimulating, angioten-
sin-converting-enzyme inhibitory and acetylcholinesterase
inhibitory activity. Similarly, various studies revealed about
detailed analysis of the medicinal uses of plants for various
disorders reported by researchers are presented in Table 3.

Discussion

The local informants and traditional healers of Palampur
had a diverse knowledge about ethnomedicinal plants. They
were using 102 plant species belonging to 90 genera and 30
families, to cure 18 categories of diseases. Total 19 medici-
nal plants species (Solanum aculeatissimum, Rhynchostylis
retusa, Vitex negundo, Thalictrum foliolosum, Viola canes-
cens, Verbascum Thapsus, Tagetes minuta, Solanum virgin-
ianum, Rubus ellipticus, Quercus oblongata, Pyrus pashia,
Prunus cerasoides, Prinsepia utilis, Jasminum officinale,
Cirsium Wallichii, Aleuritopteris bicolor, Senna tora and
Boehmeria virgata) having new or less known ethnome-
dicinal uses. Also, 3 threatened wild plants species (Berb-
eris aristata, Dioscorea deltoidea and Oroxylum indicum)
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Fig.4 Frequency of plant species used for the treatment of various
diseases

were collected from the study area. The older generation
had greater knowledge of ethnomedicinal plant species
than the younger generation. Herbs were most frequently
used because of their higher availability in the study area.
Also, herbs were easy to access and use for the treatment of
more than one disease in comparison to shrubs and trees.
Traditional healers and local informants were frequently
using Dodonaea viscosa, Solanum virginianum, Curcuma
zedoaria, Viola canescens, Helicterus isora, Verbascum
Thapsus, Solanum aculeatissimum, Randia dumetorum,
Pyrus pashia and Prinsepia utilis to treat more than one dis-
order. Among them leaves were most frequently used plant
parts for the treatment of diseases followed by whole plant
and other parts. Dominance of families Fabaceae (7 species),
Lamiaceae (7 species), Asteraceae (6 species), Moraceae
(4 species), Apocyanaceae (4 species) were observed. This
dominance could be result of their availability, distribu-
tion and abundance (Mahalik et al. 2015). There are many
reports about the use of medicinal plants of lamiaceae and
Asteraceae family (Bennett and Prance 2000). Various meth-
ods were used for the preparation of medicines ingredients
such as a paste, fresh plants parts juice, decoction, and fresh
and dried plants part powder (Samant et al. 2007). In the
study area, traditional healers tend to prepare medicine by
use combination of different plants species for curing dis-
eases. Seeds and bark of Prunus cerasoides were crushed
with methi (Trigonella foenum), ajwain (Tachyspermum
ammi) and roasted in Linseed oil. It was used to internal
injuries. Roots of Urtica dioica is ground with kali mirch
(Piper nigrum) seeds in cow urine and it is used to cure
boils. Our ethnobotanical survey revealed the use of single
plant species in more than one disorder. Mucuna pruriens
seeds were used to cure seminal weakness, spermatorrhoea
and arthritis. Mallotus philippinensis fruits were used to cure
skin and stomach disorders and applied in paste or powdered

@ Springer

form. Reproductive parts of Rhododendron arboreum flow-
ers were used to cure nose bleeding and diarrhea disorders.
Use value is an important tool for the identification of
important medicinal plants. Medicinal plants with higher
use values i.e. Curcuma longa (UV =0.88), Viola canescens
(UV =0.68), Helicteres isora (UV =0.64), Tinospora cordi-
folia (UV =0.59), Rhododendron arboretum (UV =0.50),
Gloriosa superba (UV =0.52), Pyrus pashia (UV =0.48),
and Terminalia chebula (UV =0.45).

The consensus among the informants (Fic) on the use
of ethnomedicinal plants was observed from high to low
for curing of cerebral, circulatory, ringworms and antihel-
mintic, cancer, reproductive, skelto muscular, respiratory,
urological, poisoning, gastrointestinal, dermatological,
inflammation, ophthalmological, physical pain, liver, fever,
oral hygiene and diabetes. The maximum number of spe-
cies were used to cure gastrointestinal disorders, followed by
dermatological disorders, respiratory, skelto muscular, liver,
inflammation, reproductive, fever, physical pain, poisoning,
circulatory, urological, diabetes, oral hygiene, ophthalmo-
logical, cancer, ringworms and antihelmintic, and cerebral
disorders. The fidelity level (Fl) is used to indicate the most
preferred plant species used by local inhabitants for treating
certain diseases. Fidelity level (F1) with 100% value for a
species indicates that the all of its use reports mentioned the
same method for a particular disease category. Twenty one
plant species had 100% fidelity level. The gastrointestinal
and respiratory disorders had the maximum eight species
(four in each category) with100% fidelity level.

In the present study, Fresh leaves of Vitex negundo were
crushed with Murraya koenigii and Justicia adhatoda leaves
to cure fever, Internal injuries and fracture, while in previous
studies it was reported to use against inflammation (Tiwari
and Tripathi 2007). Fresh roots of Thalictrum foliolosum
was used to cure boils, toothache and mouth ulcers, its ear-
lier reports shows activity as hepatoprotective (Marslin and
Prakash 2020). Dry flowers and leaves of Viola canescens
were boiled in water to cure cough, cold and fever. It has
been reported as anti-malarial and hepatoprotective (Khan
et al. 2017a, b) in its previous reports. Tagetes minuta was
used in the study area against gastrointestinal disorsers but
it was cited as antilarvicidal (Kyarimpa et al. 2014). Smoke
of dry seeds and leaves of Solanum virginianum was used
against asthma and cough, while it was earlier used as anti-
microbial, insecticidal and antiradical. Solanum aculeatis-
simum plant ash was mixed with honey and black pepper
(Piper nigrum) to cure whooping Cough. It has been used
as protease inhibitor (Meenu Krishnan and Murugan 2015)
in earlier reports. Fresh leaves of Dodonaea viscosa are
crushed with leaves of Vitex negundo and Rhynchostylis
retusa. This mixture is toasted with Linseed oil and applied
on internally injured parts of body. Whereas Rhynchostylis
retusa reported for antibacterial, antifungal, and paralysis
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(Rohani et al. 2018). Rubus ellipticus was reported for its
antitumor and wound healing activities (George et al. 2015),
whereas it has been used as blood purifier and boil activities.
Catunaregam spinosa was known for abortiffcient activity,
diarrhoea and dysentery activities, whereas it was used by
people of Palampur people for arthritis and pneumonia.
Quercus oblongata was cited for hepatoprotective activity
whereas it was used for dysentery and rheumatism. Unripe
fruits of Pyrus pashia were chewed to cure mouth ulcers,
whereas it has been reported for gastrointestinal, respira-
tory and cardiovascular Ailments. Seeds and bark of Prunus
cerasoides were crushed with Methi (Trigonella foenum),
Ajwain (Trachyspermum ammi) and roasted in Linseed oil.
It is applied to the injured part with help of cloth. Prunus
cerasoides has been reported for swelling, stomach trou-
bles, asthma, and nausea/ vomiting. Decoction of fresh
young leaves and apical bud of Prinsepia utilis was used to
cure cough and fever, joint pain and rheumatism, while its
previous reports for antiosteoporotic activities. Fresh leaves
of Jasminum officinale are crushed with kali mirch (Piper
nigrum) in mouth saliva to cure mouth and gum infections.
Jasminum officinale has been widely used for hepatitis (Zhao
et al. 2009). Fresh roots of Cirsium Wallichii were and used
for jaundice and paralysis, while it has been reported as
antimicrobial. Decoction of whole plant of Aleuritopteris
bicolor was used to cure weakness problems. In previous
studies it has been reported as antibacterial and anti-inflam-
matory. Senna tora has been widely used for gall bladder
dysfunctions and piles problem, while it has been reported
as antimicrobial, antihepatotoxic and anti-mutagenic. Fresh
leaves of Boehmeria virgata are crushed and its paste is used
for the treatment of oral diseases while it has been reported
as anticancer (Wardihan et al. 2013). Ayurveda has high-
lighted the concept of polyherbalism. Polyherbalism was
used to achieve more therapeutic potential. Polyherbalism
efficacy is based on active phytoconstituents of multiple
herbs. A combination of multiple herbs in a ratio would give
better results than a single herb (Parasuraman et al. 2014).
Polyherbalism also reduces toxicity. The present survey pro-
vide a data of 3 rare endangered species providing clear sign
to develop strategies from excessive human explotation. The
indigenous culture of treating ailments has emerged with
passage of time and experience (Khan et al. 2010). Ethno-
pharmacological approach and modern tools such as green
synthesized nanoparticles will be beneficial for human civi-
lization (Kain and Kumar 2020). Ethnomedicines require
access, proper identification, better clinical evaluation and
validation by formulating the drug products (Suryavanshi
et al. 2019; Mikawlrawng and Kumar 2014). So, ethnomedi-
cine is a necessary tool to conserve the floristic diversity and
indigenous culture.

Conclusion

Ethnopharmalogical data depict that medicinal plants were
extensively used by local people to cure gastrointestinal,
dermatological disorders and skeletomuscular disorders.
Our results also signify these three category disorders were
widely spread in the study area. This study concluded that
old village people prefer the use of traditional medicine in
comparison to the younger generation. Western medicine
was accessible in the study area, even though the treatment
of the simple diseases such as fever, headache, cold, cough,
poison bites and skin treatment traditional medicines were
considered. Poor people were dependent on traditional
knowledge for their primary healthcare. Traditional knowl-
edge is based on the selection of the best medicinal species
to cure ailments. Ethnomedicinal knowledge is lost in the
selection of the best species for the treatment of ailment.
This selection also results in overexploitation of the best
species. Himalayan endemics populations of medicinal
plants are declining due to various anthropogenic activities.
Medicinal plants require conservation efforts and their wise
use. Ethnopharmalogical exploration and new phytochemi-
cal studies of these species help in the discovery of new bio-
active compounds. Plantation of medicinally valuable plants
in the forests/community lands is an essential requirement
for conservation and sustainable development. In recent
times, the relevance of ethnopharmacology is increasing day
by day. In the future, Ethnopharmacology acts as a bridge
between sustainable development and biodiversity conserva-
tion. Medicinal plants drugs formulations are the symbols of
purity and safety when compared with the synthetic drugs.
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