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Abstract

This paper explores the traditional knowledge of herbal wealth amongst local people and its use as edible,
medicine and ethno-veterinary purposes. Information of about 55 species belonging to 32 families was collected
from 8 villages under NDBR region, as a step towards sustainable utilization and conservation of medicinal plant
species. Information given by the people about the medicinal plants provides an interesting ethno-botanical data and
the distribution of ethno-botanical knowledge of the germane ethno-botanical and its utilization held by aged
members of the society. There is earnest need to capture and preserve the knowledge related to the herbal wealth

for future use and its bio prospection.
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Introduction

Rich local heritage represents ubiquitous knowledge regarding
medicinal plants. Our history is evident about the peculiar properties
of medicinal plant species. The traditional medicinal system thus
considers all forms of medicine as potential exploitable source of
effectual substances and procedures. In context to cultural meanings,
the Asian medical beliefs and practices form an essential pragmatic
point of view. Thus, with this regard, we can consider that the Indian
system of medicine and its variegated usage has attracted minds of
many great scholars. The Indian system of medicine has been
remarked to be engrafted with distinct cultural prolusions and
symbols. However, the role of medicinal plants has also found to be
increased tremendously in raising economic status of rural people
[1-3].

Numerous plants species that are significant sources of medicine are
present around us. With the passage of time, human guilds learnt
autochthonous uses of such plant resources and adopted them in their
traditional medicinal system for therapeutics and other purposes. This
medicinal knowledge of resource use was later transited through
generations; acculturated as cultural inheritance and then pertained as
traditional knowledge [4-6].

The herbal state ‘Uttarakhand;, famous for its exotic medicinal plant
species, is falling under trailed acculturation. The verbal knowledge of
age old traditional systems is in danger of getting extinct as the vast
knowledge of medicinal plants has mostly been restricted to few rural
communities only. Compounding of allopathic drugs is also a major
factor for deprivation of precious traditional knowledge and its subject
to resource use [7-9].

The present study focuses on the extent of the use of wild edibles
and other plant resources for ethno-medicinal and ethno-veterinary
purposes of the Bhotiya community. Along with the medicinal aspects,
the importance of religious and cultural usage of plants and their
significance for the tribal community has also been kept in mind. This
study will help in getting a wide scenario and addition of data to the
approaches made so far in the field of medicinal plant species of the
Himalayan region [10-17].

Study Area

The study was conducted in 8 villages under Nanda Devi Biosphere
Reserve (NDBR) i.e., Laung, Phagti, Tolma, Suraithoda, Lata, Reni,
Parsari and Merag. The reserve is located between 30°17' and 30°41'N
latitude and 79°40' and 80°5'E longitudes and spreads over 5860.69
km? of land area with a core zone of 712.12 km? and covers a wide
altitude range from 1700-7817 m. The annual approximate variation in
precipitation ranges from 750-2000 mm, while the temperature varies
from below 0°C (December-January) to 35°C (June-July) [18].

The vegetative cover of the reserve spreads over 22.2% of its total
area; 6.6% is wasteland and 4.5% is grasslands or alpine pastures,
locally known as bugyal. Only 0.7% of the NDBR is developed or
under agriculture. Of the total forest cover, about 47% is dense forests
(>40% crown cover), 35% open (10-40% crown cover), and 18%
miscellaneous and degraded forests (<10% crown cover). So far, a total
of 793 plant species have been recorded in the entire biosphere reserve.
There is a high level of ethnic diversity throughout the Nanda Devi
region. Human habitation is limited in the 19 villages in the buffer
zone. The Bhotiya, a tribal community, dominate the human
population [19].
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Methods

Eight villages of Chamoli district namely Lata, Laung, Merag,
Parsari, Phagti, Reni, Suraithoda and Tolma under NDBR were
selected for the present study realizing that mountain people have
more dependency on the forest and forest produce than the residents
of lowland and plains of India, hence they occupy a great deal of
knowledge on the medicinal use of plant species. Structured
questionnaires are the traditional method of collecting information
from a community but in combination with semi-structured open
questions, a depth and breadth of information can be obtained.
Following this, two basic approaches were carried out to study the
ethno-botany. The first approach involved household interviews in
which questionnaire about medicinal use of plant for different
purposes were asked and the second approach, which is called
inventory, was done which included collection of the plant specimen
and also interviewing their local names and uses [20].

The people were also asked about their knowledge about the plant.
The vaidyas/folk traditional healers, elders and women were consulted
for the medical uses of the plants. The parts of plants used to treat
diseases, types of diseases treated, doses and method of administration
were also recorded. Secondary data was collected by governmental and
non-governmental organizations.

Results

The results have important entailments for ethno-botany, economic
botany and conservation of traditional knowledge in the respective
area. The high percentage use of these traditionally important
medicinal plant species among the people of the respective area is one
such striking pattern to emerge from the analysis. Fifty-five species of
plants used in context to wild edibles, ethno-medicinal and ethno-
veterinary practices have been identified. Among the various life forms
of medicinal plant species found in the study area, herbs are the most
dominant, as out of 55 medicinal plant species, 41 are herbs, 5 are
shrubs and 9 are trees. These plant species are distributed over 32
families.

In terms of number of species, Asteraceae and Rosaceae are the
dominant families (5 species each), followed by Polygonaceae (4
species), Apiaceae, Lamiaceae, Liliaceae and Poaceae (3 species each),
Ranunculaceae and Valerianaceae (2 species each), Amaranthaceae,
Araceae, Berberidaceae, Betulaceae, Boraginaceae, Brassicaceae,
Combretaceae, Ericaceae, Elaegnaceae, Equisetaceae, Fabaceae,
Juglandaceae, Linaceae, Mpyrtaceae, Orchidaceae, Paconiaceae,
Plantaginaceae, =~ Podophyllaceae, ~ Primulaceae,  Saxifragaceae,
Scrophulariaceae, Taxaceae and Violaceae (1 species each).

The responses of local people on the use and importance of
medicinal plants were diverse across the villages covered under NDBR.
Among wide range of medicinally important plant species, total 30
plant species were maximum used as well as marked important by the
villagers. The most common species preferred by the local people were
Picrorhiza kurrooa and Angelica glauca.

The medicinal plant species told by the villagers are used in various
traditional medicinal treatments but most of them fall under the list of
endangered plants category. The villagers use to treat various human
and animal ailments by making use of different parts of either a
particular plant or parts from more than one plant species. Different
uses of parts of these exotic plant species directly/indirectly pose a
threat to their survival.

Besides, the local people are so much confident about the potential
of most of the medicinal plant species e.g., P kurrooa, which is
generally used in curing fever, that they don’t even consult any doctor
or vaidya/folk medicinal practitioners. Most of the medicinal plant
species were being used in more than one uses or ailment e.g., many
other species like A/lium sativum and Allium humile are used not only
for medicinal purposes but also as spices. This traditional multi-
purpose use of these species shows the health concerns of the people of
the study area but also shows the over-exploitation of these medicinally
important species [21-27].

The homogenous responses of the local people indicate that the
knowledge on medicinal plants is more or less uniformly distributed
among the local people. It has been found that three critically
endangered plant species i.e., P kurrooa, Dactylorhiza hathagirea and
Saussurea costus were generally preferred by the local people due to
their authentic traditional medical ailment. Out of the total number of
plant species favored by the people, 8 species were critically
endangered, 5 endangered and 4 were near threatened species and the
hale on the survival of these threatened species has increased
manifolds due to their low population size, over assemblage from the
wild and high predilections of the local people (Table 1).

Local Scientific Part Indigenous Statu | Important to
Name Name Used Uses s local people
(%)
Kala zeera | Carum carvi | Seeds Delivery time, | - 72.26
cold, fever
Pharan Allium Leaf Indigestion - 68.61
humile
Katuki Picrorhiza Root Fever, blood| CR 65.69
kurrooa purification EN
Phapher Fagopyron | Seed Lung disorder, | - 61.31
tataricum urinary
complaints
Hathajari Dactylorhiza| Root Bone fracture,| CR 60.58
hatagirea wounds EN
Kuth Saussurea Root Dysentry, ulcer,| CR 59.85
costus stomachache EN
Dolu/ Rheum Root Internal pain EN 56.93
Archa emodi
Surai Cupressus | Leaf Body pain - 56.20
torulosa
Bhenkal Principia Seed, Rheumatic - 54.74
utilis fruit, pain, diarrhea
root
Choru Angelica Root, Gastric EN 54.01
glauca fruit complaints
Kilmor Rumex Leaf Cuts, wounds, | - 51.82
hastatus check
bleeding,
insect bites
Thuner Taxus Leaf, Cancer EN 50.36
baccata Fruit
Pashanbh | Bergenia Root Fever, stone NT 50.36
ed/Silphori | ligulata
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Burans Rhodendron | Flower, | Digestive &| - 49.63 Ailments No. of | Name of Species Used
arboretum bark respiratory Species
disorders
Dermatological | 3 Brassica rugosa; Rosa sp.; Tagetes patula
Uwa Hordeum Seed Healing effect | - 48.17 Problem
himalayens
Gastrointestinal | 19 Saussurea costus; Allium humile; Angelica
Chaulai Amaranthus | Whole Blood - 45.25 Problem glauca; Artemisia maritima; Allium sativum;
paniculatus | plant purification, Allium stracheyi; Origanum vulgare; Potentilla
cough, cold, fulgens; Amaranthus paniculatus; Podophyllum
boils hexandrum; Principia utilis; Rubus foliosus;
Aconitum heterophyllum; Mentha longifolia;
Akhrot Juglans Bark, Toothache - 43.79 Colocasia esculenta; Calotropis procera;
regia leaf, fruit plantago ovata; Quercus leuco-tricophora
Atis Aconitum Root Tonic, CR 31.38 Generalized 12 Terminalia catappa; Principia utilis; Juglans
heterophyllu diarrhoea EN Body ache regia; Cupressus torulosa; Allium sativum;
m Primula  macrophylla; Prunus armeniaca;
Picrorhiza kurrooa; Ocimum sanctum; Brassica
Bishjadi Aconitum Root Fever, swelling| CR 28.46 rugosa; Arnebia benthamii; Aconitum balfouri
balfouri and pain EN
Respiratory 5 Angelica glauca; Ocimum sanctum; Origanum
Chandru/ | Paeonia Flower | Cuts, ulcer,| NT 28.46 Disorder vulgare;  Eleusine  coracana;  Fagopyron
chandraya | emodi dysentery tataricum
n
Uro-genital 6 Fagopyron  tataricum; Hordeum  vulgare;
Tagar Valeriana Root Mental CR 20.43 Disorder Saussurea obvallata; Artemisia nilagirica;
jatamansi disorder EN Betula utilis; Equisetum arvense
Balchhadi | Arnebia Root Hair tonic, | CR 20.43 Bone Disease 2 Dactylorhiza hatagirea; Allium sativum
benthamii fever, cuts,| EN
wounds General Health| 15 Aconitum balfouri; Aconitum heterophyllum;
and Tonic Arnebia benthamii, Carum carvi, Ocimum
Purchu Artemisia Whole | Antiseptic, NT 19.7 sanctum; Picrorhiza kurrooa; Pleurospermum
maritime plant blood angelicoides; Sygzium cuminii; Allium sativum;
purification Allium  stracheyi; Amaranthus paniculatus;
Hippophae rhamnoides; Podophyllum
Kingor Berberis Root, Fever, eye| NT 18.24 hexandrum; Taxus baccata; Mentha longifolia
aristata bark complaints
Eye Diseases 3 Terminalia catappa; Berberis aristata; rheum
Brahmaka | Saussurea | Flowers | Cuts, EN 17.51 emodi
mal obvallata reproductive
disorder Mental Disorder | 3 Valeriana jatamansi; Paeonia emodi; Bergenia
ligulata
Amesh Hippophae | Seed, - - 11.67
rhamnoides | fruit Antiseptic 1 Artemisia maritime
Jatamansi | Nardostach | Root Pain CR 9.48 Blood 3 Amaranthus  paniculatus; Rheum  emodi;
ys EN Purification Artemisia maritima
grandiflora
Heart Problems | 2 Nardostachys grandiflora; Viola biflora
Bhojpatra | Betula utilis | Bark, Cuts, wounds - 6.56
root Others 13 Berberis aristata; Rhododendron arboreum;
Paeonia emodi; Allium sativum; Saussurea
Bankakdi | Podophyllu | Root, Cancer, fever,| EN 5.10 obvallata; Saussurea costus; Rheum emodi;
m fruit gastric ulcer Nardostachys grandiflora; Hordeum
hexandrum himalayens; Fagopyrum dibotrys; Carum carvi,
Betula utilis; Bergenia ligulata
Jangali Allium Root Infection - 3.64
Lahsun sativum Table 2: Plant species used in curing important ailments.

Table 1: Indigenous uses, plant part used status and medicinal species
important to local people (on basis of %) across the villages in the
study area under NDBR region, Uttarakhand. CR EN: Critically
Endangered; EN: Endangered; NT: Near Threatened.

Among these 55 plant species, 19 species are used in treating
gastrointestinal problems, followed by general health care (15 species),
generalized body ache (12 species), uro-genital disorder (6 species),
respiratory disorder (5 species), mental disorder (3 species), eye
diseases (3 species), blood purification (3 species), heart problems (2
species), bone disease (2 species) and antiseptic (1 species) (Table 2).

Plant Parts Used

The ethno-medicinal and ethno-veterinary treatments done by the
traditional methods depend largely on the medicinal properties of
various plant parts. People know that which part of the plant (root,
seeds, leaf and bark) can be used for which particular ailment. Thus, if
in a particular ailment if root is used, it will result in loss of a whole
plant. It has been observed that in most of the ailments, more than one
part of the medicinal plant is being used and sometimes parts of more
than one medicinal plant species are used in the treatment. It has been
observed that people of the study area are less concerned about
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medicinally important wild edible species, as according to the people,
wild species are abundant in nature, hence need less assiduity, but they
are also used in an illicit manner. The analysis of the study area
indicates that roots are used in majority of the treatments (17 species),
followed by seeds (10 species) and whole plant of 14 species are used in
preparing traditional medicines. Among ethno-medicinally, ethno-
veterinary and medicinally important wild edibles, roots are seemed to
be used maximum in ethno-medicinal practices, followed by ethno-
veterinary purposes. Similarly, whole plant is used maximum in ethno-
veterinary practices, followed by wild edibles and then in ethno-
medicinal purposes. Combination of different parts of plant i.e., roots
and bark; flower and fruits etc. is used maximum in context to wild
edibles, followed by ethno-medicinal and then ethno-veterinary
purposes. The plant parts used in ethno-medicinal purposes include
use of 70% of roots, combination of different plant parts is 18% and
whole plant is 12%. Similarly in case of ethno-veterinary plants, 57% of
the whole plant is used, roots (29%) and combination of different plant
parts (14%). Whereas the percentage use of combination of plant parts
is maximum in wild edibles i.e., 61%, whole plant (31%) and roots
(8%). The collective use of plant parts increases potential of plant for
specific ailments but on the other hand it decreases the scope for
existence of species. Thus the results show the importance of these
plant species in traditional methods of treatment but it also shows the
uncontrollable manner of resource use.

It has been observed that in some cases two or more than two
different plant species have common local name that create confusion
in identification. Besides, each medicinal plant species has been
described in appendix with scientific name, local name, family, life
form, and part used, medicinal uses and methods of treatment of plant
species. The information in the appendix shows that most of the plant
species are used to treat more than one ailment. The pressure has
increased on such threatened species with the increase on the number
of ethno-botanical uses e.g., Taxus baccata (endangered) is preferred
for its medicinal value as well as for timber; Saussurea obvalata
(endangered) is known for medicinal properties and offerings to deity
[21-27].

Trend in Medicinal Plant Collection & Cultivation

Among the plants used in ethno-medicinal purposes, Carum carvi
is the highly used medicinal species (now cultivated) whereas, Berginia
ligulata and Prunus armeniaca are still collected from forest (Figure 1).
Plants used in ethno-veterinary purposes are still collected from forest
but some species e.g., Picrorhiza kurrooa and Rheum emodi are now
cultivated (Figure 2). Among wild edibles, Amaranthus paniculatus is
now cultivated (Figure 3). But the trend in the cultivation of
medicinally important species has still not taken place at a larger extent
which can be ascertained by the differences between groups of
cultivators (48.9%) and non-cultivators (32.1%) of medicinal plant
species. If we compare the consumption and continuous use of wild
edibles, it has been found that local people prefer to consume them
directly from nature.

Plants Used In Ethno-Medicine
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Figure 1: Plants used maximum in ethno-medicinal purposes
(Black-cultivated; Grey-collected).
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Figure 2: Plants used maximum in ethno-veterinary purposes
(Black-cultivated; Grey-collected)
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Figure 3: Wild edibles used maximum for medicinal and
consumable purposes (Black-cultivated; Grey-collected).

The results also show that 48-49% people cultivate medicinal plants
(ethno-medicinal and ethno-veterinary) whereas this figure is very
much low in case of wild edibles (5.10%). On the other hand, non-
cultivating sector for medicinal plant species constitutes around 32.1%
whereas this figure is unexpectedly high in case of wild edibles i.e.,
94.8% (Figure 4) [21-27].
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Cultivation done(yesfno)

cultivating wild edibles).

Cultivation of Plant species

Mo.of Respondents

Figure 4: Graph showing current trend for cultivation of medicinal plants species by the villagers as well as difference in the cultivation of
medicinal plants & wild edibles. (yes 1=Respondents cultivating medicinal species (ethno-medicine & ethno-veterinary); yes 2=Respondents
cultivating wild edibles; no 1=Respondents not cultivating medicinal species (ethno-medicine & ethno-veterinary); no 2=Respondents not

Respondents Awareness to Biodiversity

The results show that 79% of the people are aware about biodiversity
and the damage which is being caused to nature, also to their
environment. On the other hand, 21% of the villagers are still unaware
about the changes that are occurring near to them which show the
urgency of proper awareness in the area (Figure 5).

Respondent'sawarenessto
Biodiversity

Respondent's
awWareness tn_._._‘_‘_‘_____‘_
Biodiversity,
Holds least
knowledge, 29,
21%

B Respondent's
awarensss to
Biodiversity,

Holds good
knowledge,
108, 79%

towards

respondent’s
biodiversity and perspective towards nature.

Figure 5: Chart showing awareness

Conclusion

Illegitimate usage of threatened plant species is raising a question on
the susceptibility of their pertinacity. The study also depicts that
magnitude of resource use in traditional medicinal system has been
drastically reduced and it is on the flux of complete decline or
extinction. Thus there is a need for transformation in the traditional

methods of resource use so that it may be upheld for future
generations.

An increase in the cultivation of the medicinal plants has been
observed in the study area which is a convincing step in the
preservation of endangered medicinal plant species but their
production is very less due to unavailability of market. There is a need
for rise in concern among villagers in order to increase production of
medicinal plants of every type which will also help in improving the
economic condition of people. Overall, it has given a new hope in
preventing the exploitation of medicinal plant of higher altitudes as
well as preserving the natural environment.
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