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ABSTRACT

Ethnobotany is the study of local plants and their practical application in the treatment of
various diseases. The Rai community is one of the oldest, most traditional and unique
indigenous groups, living primarily in the mountainous regions of eastern Nepal. This
study explores the rich traditions of ethnomedicine practice in Rai communities. Rai
communities have long relied on traditional herbal remedies obtained from local plants
for the treatment of various ailments. However, with the advancement and emergence of
modern medicine, the use of traditional medicinal plants appears to be declining,

requiring immediate action to preserve their ethnomedical heritage.

This study was adopted as an interdisciplinary approach, combining ethnomedical
research methods, interviews with local community members, village leaders, traditional
health practitioners, and botanical surveys. It identified and documented ethnic medicinal
plants practised in tribal communities. This study aims to identify promising medicinal
plants that may aid in the development of new drugs, health care and new treatments. A
total of 73 medicinal plants were identified during this study. Herbs were found to be the
most used plant form and out of 73 plants, 17 species could cure respiratory disorders
such as cough, asthma, cold, sore throat and pneumonia. Mostly, whole plant was used
for treatment followed by leaf and roots of the plant. Plants were primarily utilized for
mastication and juice out of all the recorded uses. These findings contribute to a greater
understanding and appreciation of traditional treatments in Rai communities. As a result
of the documentation and preservation of this knowledge, the Rai community will also
benefit from royalties that will allow them continue to market and safeguard their
therapeutic plant species. This research aims to raise awareness of traditional knowledge
systems and their potential contributions to global health and well-being by emphasizing

the importance of interdisciplinary collaboration and cultural considerations.
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CHAPTER 1
1. INTRODUCTION
1.1 General Introduction

To sustain life in a harsh and difficult environment, humans have a close and deep
connection with animals and plants. Every civilization in the world demonstrates these
connections through various forms of interaction with native flora and fauna (Alves &
Souto, 2011). Ethnobotany is the study of local plants and their practical uses, based on
traditional knowledge of local cultures and peoples (Kunwar & Bussmann, 2008). It is an
interdisciplinary science of applied botany that deals with various aspects of plants in
their relationship to humans. In recent years, interest in ethnobotanical research has
increased. This is mainly due to the search for potential new economic plants and the need
to conserve and utilize plant resources in tribal areas for socioeconomic development
(Chaudhary & Rai, 2017).

Nepal is a geographically and climatically varied country, rich in biodiversity, which has
supported a diverse ethnic group with its rich customs, traditions, culture, festivals and
festivals. The country is considered a bastion of traditional medical knowledge (Sitaula,
2009). There is a long history of the traditional use of plants and plant resources for
medicinal purposes in Nepal, as they are free of side effects, affordable and easily
available, and sometimes the only source of medical care available to the poor. Its use is
spreading rapidly. Ethnic communities have extensive traditional knowledge of the uses
of plants and plant parts and have a long tradition of passing this indigenous knowledge
from generation to generation. Indigenous Knowledge of Medicinal Plants Is Being
Recognized Worldwide (MoFSC, 2002).

Nepal is a multiethnic and multilingual country with 125 caste/ethnic groups speaking
123 different languages as their primary languages (National Statistical Office, 2014).
The Rai population is dispersed throughout the country mainly along the Hill Plain (Hill
419,913; Terai 155,249; Mountain 44,842) and dominating towards the east as 517,278in
Eastern Development Region; 92,066 in Central DR; 8,018 in Western DR; 1,531 in Mid-
western DR and 1,111 in Far-western DR (National Statistical Office, 2014). The
documentation of indigenous use of plants by the Rai community seems to begin with the

work of (Toba, 1975) who documented the names of plants in Khaling (Rai language) in



Solukhumbu district. (Milan, 2000) have documented the plants used by Aathpahariya
Rai of Dhankuta district, Nepal. Little work has been undertaken in the Rai community

regarding the medicinal uses of plant and animal species (Rai & Singh, 2015).

1.2 Rationale

Ethnobotany studies the direct relationship between plants and humans in his culture
(Rahman et al., 2019). Ethnobotanical research has the potential to gather and integrate
local and scientific knowledge to advance the goal of biocultural conservation (Gaoue et
al., 2017). Ethnobotany provides insight into how societies interact with local
environmental resources (Pei et al., 2020b). The Rai community in Dharan, a sub-
Metropolitan city of Sunsari, Nepal, is known for its extensive knowledge of the use of
plants for medicinal, cultural, research and conservation purposes. However, this
knowledge is rapidly being lost due to various factors such as modernization,
globalization and urbanization. The constant encroachment and deflection of culture
within the traditional medical community have significantly lost potentially rich
knowledge (Bhattarai, 2020). The new generation's modernized lifestyle and their distaste
for native medicinal plants are other reasons for the alarming decline of long-standing
practices (Bhattarai, 2020; Pangeni et al., 2020; Rai & Singh, 2015). Rai & Singh (2015)
studied Medicine and Ethnobiology at Rai Community, Baikunte Village Development
Committee, Bhojpur, Eastern Nepal. Similarly, Magar et al. (2022) studied
ethnomedicine in the Sub-Metropolitan city of Dharan. This study showed that the Rai
community has a very rich knowledge of medicinal plants and ethnobotanical

knowledge.

This study is important because it can provide insight into the potential utilization of plant
resources for medicine, food and other purposes. The findings of this research may also
contribute to the development of new herbal products and industries, benefiting both the
Rai community and society at large. The aim of this study is therefore to contribute to the
preservation of traditional knowledge on plant utilization and conservation practices and

to promote the sustainable use of plant resources in the region.



1.3 Objectives

1.3.1 General Objective

Ethnobotanical documentation of medicinal plants practised by the Rai community of

Dharan Sub-Metropolitan City, Sunsari, Nepal.

1.3.2 Specific Objectives

i) To survey Dharan Sub-Metropolitan City and gather information on their
ethnomedicinal knowledge.

i) To collect the specimen of the traditionally used plants by the community and
preserve, dry and prepare the herbarium.

iii) To find the current status of the ethnomedicinal knowledge of the Rai

Community and analyze possible threats.



CHAPTER 2

2. Literature Review

2.1 General background of ethnobotany

Ethnobotany is defined as the discipline concerned with interactions between humans and
plants (Jones, 1994). One of the early pioneers of ethnobotany was Richard Evans
Schultes, who examined the utilization of plants by innate societies within the Amazon
rainforest. Schultes's work laid the establishment for cutting-edge thinking about
ethnobotany, and his commitments proceed to rouse wunused eras of
ethnobotanists (Bailey, 1995).

Ethnobotany as a separate field emerged in the mid-20th century when scientists began

to realize the importance of traditional knowledge in understanding usage by different
cultures (Balick & Cox, 2020). Ethnobotany has numerous commonsense applications,
counting the disclosure of unused drugs and the improvement of maintainable farming
hones. Conventional information on plants has too contributed to the advancement of
unused innovations and materials (Balick & Cox, 2020).

Dobremez (1976) described 35 species of medicinal plants of Nepal Himalaya. Sacherer
(1979) reported on the ethnobotany of the Rolwaling Sherpa and some of the medicinal
plants they used. Manandhar (1980, 1980, 1982, 1985, 1986) conducted ethnobotanical
studies in several districts of Nepal. Similarly, Bhandary & Shrestha (1982) reported a
total of 67 poisonous plant species from the Kathmandu Valley and 15 poisonous plant
species from the Annapurna and Langtang Himal regions There are few ethnobotanical

studies on medicinal plants in Nepal (Dangol & Gurung, 1991).

Milan (2000) have also studied the ethnobotany of Aathpaharia Rai in and around
Dhankuta Bazar area. The study of ethnobotany has a long history, dating back to ancient
civilizations such as the Greeks and Romans who used plants for medicinal

purposes. (Cunningham, 2001).

MoFSC (2002) have listed 393 medicinal plants. Ethnobotany has many facets, including
the way people name and classify plants, the value added to plants, their uses, and how

they are managed. Straddling the natural and social sciences (Balick, 2005).



Rai & Singh (2015) surveyed the Rai community at Baikunte Village Development
Committee, Bhojpur, East Nepal, and listed 87 plant species.

Similarly, Magar et al. (2022) documented 33 species of medicinal plants in 20 families

in the Dharan region
2.2 Rai as an indigenous community

Rai is one of the major ethnic groups, they speak their specific language. They are mainly
found in the hilly regions of the country including Bhojpur, Khotang, Dhankuta, and
Sankhuwasabha districts. Most of the Rai people live in traditional houses i.e., houses
made up of stone and mud with a thatched roof. Rai is one of the indigenous groups in
Nepal. Rai communities use medicinal plants and animal species to cure sicknesses in
life Nepalese indigenous people groups dwelling on distinctive geographic belts with
conventional lifestyles that are closely joined with biological diversity, normal assets, and
environment from centuries (Sherpa, 2005). Nepal, in terms of indigenous conventional
information, is considered as one of the wealthiest, due to its topographical diversities
and numerous ethnic communities. All of these communities have a few kind of
conventional information related with their life from time immemorial (Sharma et al.,
2009). Rai, too allude themselves as Khambu or Khambas follows their relocation from
Tibet in a few farther past. They recognize themselves with the Kirati gather or the Kirat
confederation that incorporates the communities Limbu, Sunuwar, Yakkha Dhimal,
Koche, Meche, and Hayu (Bain, 2018).

2.3 Ethnobotanical approaches for study of ethnomedicine

Ethnobotanical field work are majorly conducted by two approaches for collecting
data (Jain, 2010) i) meeting the learned individual to accumulate data on different
employments of plant and at the same time collecting voucher examples and ii)
interfacing all restorative plants found around the community at that point appearing the
plants to witnesses and gathering the procured data. Among the specified two approaches
the primary one is broadly taken after strategy for ethnobotanical considers (Jain, 2010).
Relating to other literary works of ethnobotanical ponders, lion's share of the ponders
have drawn nearer Participatory rural appraisal (PRA) alongside Focal group discussion

(FGD) and in-depth individual interviews utilizing semi-structured survey study (Bain,



2018; Bhattarai, 2018, 2020; Chaudhary & Rai, 2017; Dahal, 2016; Magar et al., 2022;
Pangeni et al., 2020; Rai & Singh, 2015; Toba, 1975). These ponders have said that

village head and medicinal practitioners are met to gather essential information.

Amid the field overview, documentation of the plants, plants part per utilized, their
processing, preparation and dosage, etc. for specific aliment, local (or tribal) name are the
key components that are to be cautiously recorded (Bhattarai & Khadka, 2016; Das et al.,
2021; Jain, 2010; Rajbanshi & Thapa, 2019) . Further, talk with respect to collected plants
among other tribal individuals and disposing of the negating uses of plants are the key
methods for approving the ethnomedicinal hones of the examined community (Jain,
2010).

2.4 Urgency of the study

A study conducted by Rai & Singh (2015) has recorded the medico-ethnobiology in Rai
community in Baikunthe Town Development Committee. The study distinguished the use
of 87 plant species to treat 65 sorts of illnesses. This offer assistance within the
noteworthy breakthrough in pharmaceutical businesses. There is an extraordinary
criticalness for further research and investigation before indigenous cultures and natural
habitats gets adulterated (Budha-Magar et al., 2020; Chaudhary & Rai, 2017; Jain &
Borthakur, 1980). Simultaneously, the use of allopathic drugs has also caused significant
decrease in use of traditional medicinal plants by Rai community (Magar et al., 2022).
The other reasons for the decrease of traditional medication practitioner are urbanization
and modernization, so detailed study on the tribal information is recommended (Budha-
Magar et al., 2020; Das et al., 2021; Magar et al., 2022; Rai & Singh, 2015). Essentially
it was found that the older populace to be preservationist around sharing their information
about a few medicinal plants amid the study (Jain, 2010). Therefore, prior documentation
is necessary both to gain the trust of the tribe and to educate the next generation about
traditionally useful medicinal plants. These factors and circumstances most favored the

study of traditional indigenous knowledge.



CHAPTER 3

3. MATERIALS AND METHODS

3.1 Materials

3.1.1 Study Area

Dharan is a sub-metropolitan city in Sunsari District of Nepal which lies at 26° 49'

0"North, 87° 17' 0" East (Fig. 1). It is situated on the foothills of the Mahabharata Range

in the North with its southern tip touching the edge of the Terai region at an altitude of
1148 ft (349 m) and occupies an area of 193.8 Sq km (National Statistical Office, 2014).

The average temperature of Dharan is 23.2°C and precipitation averages 1799 mm.

According to the 2011 census, the population of Dharan is 116,181out of which 54,599

were males and 61,582 were females (Planning & Secretariat, 2012). Rai, Limbu, Magar

and Tamang are major ethnic groups inhabiting this area consisting of about 20 percent,

11 percent, 11 percent and 10 percent respectively (National Statistical Office, 2014).
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3.2 Methodology

3.2.1 Field work and ethnobotanical data collection

Ethnobotanical survey was conducted from Udhauli Chaad (December 8, 2022) to
Ubhauli Chaad (May 5, 2023). The field data was collected using two methods i.e. FGD
and in-depth individual interviews (Bhattarai, 2020; Magar et al., 2022; Pangeni et al.,
2020; Planning & Secretariat, 2012; Rai & Singh, 2015; Rijal, 2011). Village leaders and
local naturopathic doctors were invited to the FDG. General informants were randomly
selected for the study based on age (16+ only), irrespective of occupation, gender,
religion, education level, and caste. Ethical issues were clarified to local residents and
traditional healers in the community. Ethnomedical data were then collected based on
FGD and interactions with indigenous peoples through in-depth individual interviews.

3.2.1.1 Focal group discussion (FGD)

Six FDGs were performed. Each discussion was attended by five people, including a
traditional medicine practitioner, a village chief, and other local residents. As part of the
FDG, basic ethnomedical information on medicinal plants was listed regarding their

status and uses.

3.2.1.2 In-depth individual interviews

Detailed information was collected through individual interviews using a series of
structured questionnaires. A total of 117 people (64 male, 53 female), including 7
traditional medicine practitioners (7 male, 0 female), were randomly selected and
interviewed. A survey's structured data set contains the background of the respondents.
That is: Personal name, age, gender, occupation, educational background, annual income,
taxonomic groups of medicinal plants, habitat and distribution, main use categories, parts

used, and type of collection.

3.2.2 Plant sample collection

A transect walk was made along the town outskirts for collection of plants utilized for
therapeutic purposes. This compromised of strolling along the height gradient of around

349 meter to 1400 meter from an ocean level. 2 local medicinal practitioner was



contracted and were included within the transect walk for collecting locally specified

valuable plant specimen.
3.2.3 Identification and nomenclature of collected plants

Collected specimens were pressed, dried, mounted and stored according to standard
methods specified by(Alexiades, 1996). Specimens were identified using standard
literature (Alexiades, 1996; Aththorick & Berutu, 2018; Bailey, 1995; Bain, 2018; Balick
& Cox, 2020; Bhattarai, 2018, 2020; Bhattarai et al., 2013; Bhattarai & Khadka, 2016;
Budha-Magar et al., 2020; Chaudhary & Rai, 2017; Cunningham, 2001; Dahal, 2016;
Das et al., 2021; District, 2009; Focho et al., 2009; Jain & Borthakur, 1980; Kunwar &
Bussmann, 2008; Magar et al., 2022; Milan, 2000; Pangeni et al., 2020; Pei et al., 2020a;
Rai & Singh, 2015; Rajbanshi & Thapa, 2019; Sharma et al., 2009; Sheikh et al., 2013;
Sitaula, 2009; Srithi et al., 2009; Thapa, 2013; Toba, 1975). Additionally, the species was
confirmed by comparing specimen specimens deposited at the Herbarium Department,

Central Campus of Technology, Hattisar, Dharan.



4. Results

4.1 Diversity of medicinal plants and their indigenous uses

Chapter 4

Table 1: Checklist of recorded MP during study

Life  Part Form of
S. Local form s medicatio
N. Family Scientific Name Name s Uses n Disease
Sungur Late
e X, Masticatio  Eye pain,
1  Asteraceae Cirsium verutum D. Don Spreng Khada Herb Root n Measles
2 Acanthaceae Justicia adhatoda L. Asuro Herb Leaf  Decoction Fever
Tonsilliti
S,
Asphyxi
Masticatio  a,
3 Acoraceae Acorus calamus L. Bojho Herb Root n Antilice
Consumed
and Burned
Ghiu appling Skin,
4 Aloaceae Aloe vera L. Kumari Herb Leaf latex Gastritis
Who
Rato le Consumed
5 Amaranthaceae  Amaranthus cruentus L. Latte Herb  Plant by frying Anemia
Pneumon
ia,
Ulti Masticatio  Tonsiliti
6 Amaranthaceae  Achyranthes aspera Jhar Herb Root n es
Ring
(Fungus
Masticatio  infection
7 Amaryllidacea  Allium sativum L. Lasun Herb Bulb n )
Consumed  Dysenter
8 Anacardiaceae ~ Mangifera Indica L. Aap Tree  Bark by juice y
Dysenter
\Z
asthma,
and
acute
Bhalay Masticatio  rheumati
9 Anacardiaceae  Semecarpus anacardium L. F. 0 Tree  Fruit n sm
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Wound

Healing,
Ghodta Appling Skin
10 Apiaceae Centella asiatica L. pre Herb  Leaf the paste Disease
Shru  Late  Appling
11 Apocynaceae Calotropis gigantea L. Aank b X the latex Sprain
Diabetes,
Stomach
Who Problem,
le Headach
12 Asparagaceae Asparagus racemosus Willd. Kurilo  Herb Plant Decoction e
Nose
bleeding,
Back
Pain,
Teti Shru  Leaf, Consumed Joint
13 Asteraceae Artemisiz dubia Wall. Ex Bess, Pati b Root  asjuice pain
Kalo
Ageratina adenophora Spreng. Banmar  Shru Masticatio  Cuts and
14 Asteraceae King & H.Rob. a b Twig n wounds
Cree Consumed  Fever,
15 Bignoniaceae Oroxylum indicum L. Totola  per Bark by juice Jaundice
Consumed
Root, by juice Measles,
Flow and Common
16 Bombacaceae Bombax ceiba L. Simal Tree er decoction cold
Common
Shru Applying cold,
17 Brassicaceae Brassica campestris L. Tori b Seed il Facture
Bhui Shru Consumed
18 Bromielliacease ~ Ananas comosus L. Merr. Katahar b Root by juice Jaundice
Diarrhea,
Consumed  Stomach
19 Cannabaceae Cannabis sativa L. Ganja Herb  Seed by frying ache
Consumed
20 Caryophyllaceae Drymaria diandra Blume Abijal Herb  Leaf by juice Fever
Cough,
Sore
throat ,
fever and
21  Combretaceae Terminalia chebula Retz. Harro Tree  Fruit Decoction  cough
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22

23

24

25

26

27

28

29

30

31

32

33

34

Combretaceae

Convolvulaceae

Cucurbitaceae

Cucurbitaceae

Ericaceae

Ericaceae

Euphorbiaceae

Euphorbiaceae

Fabaceae

Fabaceae

Lamiaceae

Lamiaceae

Lauraceae

Terminalia bellerica Gaertn.
Roxb.

Cuscuta reflexa Roxb.

Cucurbita maxima D.

Luffa echinata Roxb. M. Roem.

Rhododendron arboreum Sm.

Lyonia ovalifolia Wall.

Euphorbia hirta linn.

Euphorbia hirta L.

Mimosa pudica L.

Senegalia catechu L.f. P.J.H.
Hurter& Mabb.

Mentha spicata L.

Ocimum Lenuiflorum L.

Persea odoratissima Ness
Kosterm

Barro

Pahelel
ahara

Pharsi

Ban
Ghiraul
a

Gurans

Angeri

Itin
Jhar

Dudhe
Jhar

Lajawa
ti Jhar

Khair

Pudina

Tulsi

Kaulo

Tree

Clim
ber

Clim
ber

Clim
ber

Tree

Tree

Herb

Herb

Herb

Tree

Herb

Herb

Tree

Fruit

Who
le
Plant

Fruit

Leaf

Bark,
Flow
er

Twig

Who
le
Plant

Late

Root
Bark
Who

le
Plant

Leaf

Root

Masticatio
n

Consumed
by juice

Decoction

Consumed
by frying

Consumed
as
Fermatatio
n,
Masticatio
n, Juice

Masticatio
n

Masticatio
n

Appling
the latex

Consumed
as juice

Decoction

Comsumed
with hot
water

Masticatio
n,Decoctio
n

Comnsume
d as juice

Cough,
Vomittin
g

Jaundice

Dysenter
y

Fever
and
Jaundice

Heart
Pain,
Diarrhoe
a

Skin
Disease

Cuts

Cuts and
wound

Wound
Healing,
Digestiv
e
Disorder

Cough,
Ulcers

Jaundice,
Indigesta
tion

Headach
€,
sinusitis,
allergies,
cold
migraine
s and
tonsillitis
cough
and
tonsillitis

Piles

12



35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Lauraceae

Lauraceae

Melastomataceae

Meliaceae

Menispermaceae

Moraceae

Moraceae

Moraceae

Moringaceae

Museceae

Mytaceae

Nephrolepiadac
eae

Oxalidaceae

Phyllanthaceae

Phyllanthaceae

Cinnamomum zeylanicum BL.

Cinnamomum tamala Buch-Ham
T.

Osbeckia stellata Buch.- Ham. ex
Ker Gawl.

Azadirachta india A. Juss

Tinospora sinensis Lour. Merr.

Ficus religiosa L.

Ficus semicordata Buch.-Ham. ex
Sm.

Artocarpus heterophyllus Lam.

Moringa oleifera Lam

Musa paradisiac L.

Pisidium gujava L.

Nephrolepis cordifolia L.

Oxalis corniculata L.

Phyllanthus emblica L.

Phyllanthus amarus S chumach. &
Thonn.

Dal
Chini

Tej
Patta

Asare

Neem

Gujurg
ano

Peepal

Khanyu

Rukhka
thar

Sajiwa
n

Kera

Amba

Pani
Amala

Chari
Amilo

Aamala

Bhui
amala

Tree

Tree

Herb

Tree

Clim
ber

Tree

Tree

Tree

Tree

Herb

Tree

Herb

Herb

Tree

Herb

Bark

Leaf
You

ng
Shoo

Leaf

Root

Root

Late

Leaf,
Fruit

Flow
er

Flow

er

Bark

Rhiz
ome

Leaf

Bark,
Fruit

Fruit

Masticatio
n

Decoction

Decoction

Consumed
as paste
and juice

Applying
by paste

Decoction

Masticatio
n

Consumed
by frying
and paste

Consumed
by frying

Masticatio
n

Consumed
as juice

Masticatio
n

Masticatio
n

Consumed
as paste
and juice

Masticatio
n

Digestiv
e
Disorder

Cholestr
ol,
weight
loss

Toothach
e

Toothach
e, Fever

Fracture

Spleen
swelling

Mumps

Skin
Disease,
Dysentry

Reduce
stress

Retained
Placenta

Dysenter
y

Jaundice,
Burning
Urinatio
n

Throat
pain,Sna
ke bite

Dysenter
Ys

Burning
urination
, Asthma

Diarrhoe
a
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50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Piperaceae

Plumbaginaceae

Poaceae

Poaceae

Pteridaceae

Rosaceae

Rubiaceae

Rubiaceae

Rutaceae

Rutaceae

Santalaceae

Sapindaceae

Scrophulariaceae

Scrophulariaceae

Theaceae

Piper nigrum L.

Plubago zeylenica L.

Eleusine coracana

Thysanolaena latifolia Roxb. ex
Hornem. Honda

Cheilanthes anceps Balanf.

Rubus ellipticus Sm.

Anthocephalus cadamba Roxb

Leptodermis lanceolata Wall.

Zanthoxylum nepalensis

Citrus limon L.

Viscum albumL.

Sapindus mukorossi Gaertn.

Buddleja asiatica Lour.

Buddleja asiatica Lour.

Schima wallichii Dc.

Marich

Chitu

Kodo

Amliso

Ranisin
ka

Ainselu

Kadam

Bhuich
ampa

Boke
Timbur

Kagati

Harchu

Ritha

Bhimse
npate

Raune

Chilaun
e

Shru

Shru

Gras
S

Gras

Herb

Shru

Tree

Shru

Tree

Shru

Clim
ber

Tree

Shru

Shru

Tree

Seed

Root

Seed

Root

You

ng
Shoo

Root,
You

ng
shoot

Bark

Root

Leaf,
Seed

Fruit

Who

Plant

Fruit
Shell

Leaf

Leaf

Bark

Decoction

Appling
the paste

Fermentati
on

Consumed
by juice

Applying
the paste
Consumed
by juice
and
Masticatio
n

Consumed
as juice

Consumed
by paste

Decoction

Consumed
by juice

Applying
the paste

Masticatio
n

Consumed
by juice

Consumed
as soup

Decoction

Throat
Pain

Indigesti
on, Tite
, Muscle
Pain

Diarrhea,
Stomach
ache

Labour
pain

Wound

Tonsilliti
s, Fever

Diarrhoe
a, Fever

Fracture

Gastritis

scurvy,
Gastric

Facture,
Broken
limbs

Remove
dandruff

treat
fever,
coughs,
colds

Fever,
Cough

Piles
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Comsum
Lankas Rhiz  Masticatio  ed while
65 Solanaceae Mirabilis jalapa hari Herb ome n delivery

Besigu  Shur Late  Consumed  Pneumon

66 Unidentified Unidentified helo b X latex ia
Leaf,
You Common
ng cold,
Shoo Consumed  High
Shru  t,Roo by soup blood
67 Urticaceae Urtica diotica L. Sisno b t and juice pressure
Swollen
Shru body
68 Verbenaceae Vitex negundo L. BM 0242 Simali b Leaf  Decoction  parts
Seto
Chromolaena odorata L. Banmar  Shru Masticatio  Cuts and
69 Verbenaceae R.M.King & H.Rob. a b Twig n Wounds
Cut,
Who Wounds
Haadaj Clim le Appling and
70 Vitaceae Cissus quadrangularis L. oda ber Plant  the paste Fracture
Buds Dysenter
) Y,
Kalo Rhiz  Consumed  Abdomin
71 Woodsiaceae Dryoathyrium boryanum Willd. Niguro Herb ome by frying al spasm
Throat
Pain,
cough
and high
Rhiz  Masticatio  altitude
72 Zingiberaceae Zingiber officinale Roscoe Aduwa Herb ome n sickness
Common
cold,
73 Zingiberaceae Curcuma angustifolia Besar Herb  Root Decoction  Cough

A total of 73 medicinal plants which lies under 51 family was recorded during the study
(Table 1). Among the 73 medicinal plants 1 couldn’t be identified scientifically due to
the language barrier.
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Figure 2: Percentage of life forms of plant used for treatment of different ailments

Of the recorded plant species, the highest number of plants (27 species) were found to be

herbs, followed by shrubs (19 species) and trees (17 species) and the least amount were

creepers (1 species) and grass (2 species). Different ethnobotanical studies conducted in
Dharan and its neighboring district has also revealed similar data (Bhattarai, 2018;
Bhattarai & Khadka, 2016; Das et al., 2021; Magar et al., 2022; Rijal, 2011).

Table 2: Ailments categorical division with respect to the number of plants used to treat ailments.

Number
S.N.  Ailment category Name of ailments of Plants
in use
1. Respiratory disorder Cough, Asthma, cold, Sore throat, pneumonia 17
2. Fever Fever, Jaundice 13
3. Gastrointestinal disorder Diarrhea, Dysentery, Stomach pain, Gastritis 15
4, Skin/Subcutaneous Cellular  Boils, Cuts, Wounds, Skin rashes, Measles,
tissue disorders Dandruff, Mumps 15
5. Fracture and broken limbs, Rheumatoid arthritis,
Musculoskeletal L .
body pain, piles, spleen swelling 12
6. Sensory system disorders Toothache, Eye pain 2
7. Nervous system disorder Headache, stress reliever 5
8. Maternal ailments Child delivery, Labor Pain, retain placenta 3

The recorded medicinal plants were used to cure 30 different types of ailments. The

highest was for respiratory disorder such as sore throat, asthma, pneumonia, cough and

cold (17 species) followed by gastrointestinal disorder such as Diarrhea, Dysentery,

Stomach pain and gastritis (15 species) and skin/sub-cutaneous cellular tissue disorder

such as boils, cuts, wounds, skin rashes, measles, dandruff and mumps whereas the least
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was for Maternal ailments such as child delivery (3 species) and Sensory system disorder

such as Toothache and eye pain (2 species).

4.2 Plants part used

20101% 5o

H Bulb

H Buds
Fruits shell

B Rhizome

m Shoot
Twig

M Seed

M Latex

M Bark

M Fruit

B Whole plant

M Root

M Leaf

Figure 3: Percentage of plants parts used for treatment of different aliments

The different plant parts used for treatment of different diseases were underground parts

which consists of root, rhizome and bulb, while above ground parts consist of seed, bark,

fruit, latex, twig, fruits shell, buds and shoot. Mostly whole plant was used for different

diseases. The mostly used part for the treatment of different ailments was leaf and roots
whereas bulb, bud and fruit shell was least used. (Bhattarai, 2018; Bhattarai & Khadka,
2016; Budha-Magar et al., 2020; Das et al., 2021) have also shown the higher use of

leaves and underground part with least use of sap, fruits and flowers. The main reason for

this is possible due to presence of higher amount of bioactive compounds in roots and
leaves that any other parts (Aththorick & Berutu, 2018; Focho et al., 2009; Sheikh et al.,

2013; Srithi et al., 2009).
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4.3 Mode of plant’s preparation

Figure 4: Different modes of plant’s preparation with respect to number of plant species used for
medicinal purposes

Total of nine different methods were found to prepare plant’s which were applied for
treatment of different ailment. Of the recorded different modes, plants were mostly used
in form of mastication, juice, decoction and paste (Figure 3). Similar finding were
recorded in many studies such as (Bhattarai & Khadka, 2016; Budha-Magar et al., 2020;
Das et al., 2021; Rai & Singh, 2015).

4.4 Analysis of different categorial data

Categorical data analysis was done using Spss. The statistically significant difference
between the presumptive variables for categorical data was assessed using the Chi-square
test.

4.4.1 Age group and level of ethno botanical knowledge

X-squared = 351.000, df = 9, p-value<2.6e-16

From the analysis it was found that categorial variable of ages were significant to people’s
level on ethnomedicinal knowledge (p-value=2.6e-16) which defines the level of
ethnomedicinal knowledge varied with age category. The Pearson chi-square value is
351.000, calculated with 9 degrees of freedom (df). The associated p-value (asymptotic
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significance) is reported as 2.6e-16, which is very low. This shows that the variables under
study have a statistically significant link. When compared to younger generations, older
adults were shown to know more about ethnomedicinal plants and their medical
applications. This has revealed a sizable divide in the transmission of ethnomedical
knowledge from the older to the younger generations. However, it is important to note
that a portion of the cells have low expected counts, so the results should be interpreted

with caution.
4.4.2 Gender type and level of ethnomedicinal knowledge

X-squared = 5.162, df = 3, p-value 0.076

When gender categorial data were tested for corelation, gender differences showed a low
positive relation (p-value = 0.076) to level of ethnomedicinal knowledge. This suggests
that gender had an impact on the degree of ethnomedicinal knowledge. According to the
survey, men were found to have a better level of knowledge about the usage of medicinal

herbs than women did.
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Chapter 5

5. Discussion, conclusion and recommendation

5.1 Discussion and Conclusion

Research conducted in this study showed that the Rai community in the Sub-Metropolitan
city of Dharan is highly familiar with local medicinal plants. This study reveals great
potential for new knowledge from documenting and scrutinizing information on
ethnomedicine in Rai communities. This study provides various insights into the use of
ethnomedicine in Rai communities and can be used to identify new medicinal sources,
develop new drugs, and preserve traditional knowledge to improve public health. You
will also gain valuable insight into the potential therapeutic properties of local medicinal
plants and explore new avenues for healthcare research and development.

In addition, this study also identified some limitations and dark threats surrounding ethnic
medicinal practitioner in Rai communities. In this study, we documented 73 medicinal
plant species under 51 family. Similarly, 33 medicinal plants under 20 families were
recorded by (Magar et al., 2022) at Dharan sub-metropolitan city. The numbers seem a
little low. Dharan is a large, modern city and one of the most developed cities in eastern
Nepal. This is also one of the reasons for the low number of observed medicinal plants.
The preference of modern allopathic medicines over traditional medicinal plants by the
inhabitants of the urbanized Sub-Metropolitan city of Dharan is also a factor in the
marked decline in the use of ethnobotanical medicinal plants in Dharan, as analyzed by
(Magar et al., 2022) too. Similarly, according to a 2011 report, 15,662 residents were
absent from their households in the sub-major city of Dharan, accounting for 11.37 per
cent of the total population. A total of 11,623 male absentees accounted for 17.97% of
the total 64,671 male. Similarly, 4,039 women were absent, accounting for her 5.53
percent of the 73,034 women (Planning & Secretariat, 2012). Most of the absentees were
working-class people employed abroad, and this further isolated young people from the
elderly and experienced population, and as a result they knew nothing about medicinal
plants in their region and its usage. Of course, if these practices are not rectified in time,
it could lead to the disappearance of ethnomedicine in the Rai community of the Sub-

Metropolitan city of Dharan. Strong political action to protect and promote medicinal
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plants therefore appears to be the most urgent need at this time (Bhattarai, 2018, 2020;
Dahal, 2016). Encouraging younger generations to use local medicinal plants for basic
medicine and raising awareness of the sustainable use of medicinal plants among the local

population will help protect ethnomedicinal knowledge (Bhattarai, 2018).

It is also considered important to protect intellectual property rights related to
ethnomedical knowledge of the Rai community. This is the best way to ensure that
knowledge about medicinal plants, their uses and other uses is preserved and that in the
near future younger generations will be able to learn about medicinal plants. This makes
the transfer of knowledge to the next generation smoother and more efficient. This also
ensures royalty that will benefit the community for generations to come. Nonetheless, the
knowledge gained from this study represents an important contribution to the
understanding of ethno-medicinal plants in the Rai community of the Sub-Metropolitan

city of Dharan, and may influence decision-making processes in many areas

5.2 Novelty and national prosperity aspect of the project

The outcome of this research includes elements of novelty and national prosperity that
can have a significant impact on the success of various projects. Only 73 medicinal plants
of the 51 family were recorded during the study, but they will undoubtedly provide a basis
for future research. The current study is new as it may provide guidance for future
researchers on ethno-medicinal plants in the Rai community. In terms of novelty, this
study developed a unique approach covering the ethnomedical knowledge of plants used
in Rai communities. This research also has great potential to attract a lot of interest,
funding and support at the international level. This can lead to new cooperation and
partnership opportunities that contribute to the development of new drugs, new job

opportunities, and drive economic growth and medical research.
5.3 Limitation of the work

e Some plants could not be recognized due to language barrier.
e Older people were found to be conservative towards sharing of any information
regarding beneficial medicinal herb.
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5.4 Recommendation

The study found that the ethnomedical practices of the Rai community in the Sub-
Metropolitan city of Dharan are under extreme strain. Therefore, there appears to be an
urgent need for efficient and rigorous government policies to preserve and promote
ethnomedicine practice in Rai communities.

Furthermore, although this study was conducted only in the sub-metropolitan city of
Dharan, there are many more Rai communities, especially across eastern Nepal.
Therefore, the urgent need for research and documentation for its preservation seems
clear. Only if this is successful can the knowledge of ethnomedicinal plants be preserved
and passed on to the next new generation. In addition to documentation, phytochemical
and microbial test are essential to validate the ethnomedicine of Rai communities in a

more scientific way.
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Photographs 6: A file photo during group discussion



Photographs 8: A file photo during in-depth individual study



Photographs 10: A file photo during an in-depth individual interview



Photographs 12: A file photo of group discussion with a traditional medicine practitioner



Appendix ii: Questionnaire
Questionnaire prepared for in-depth individual interview
e Before the beginning of questionnaire, individual’s concerns and doubts were
addressed. They were thoroughly explained about the study and those who were

satisfied to respond were only interviewed.

» Name of respondent

» Life form of plants, Parts of plant used, mode of preparation (plant specific),
mode of application

vii



=

U/ A
T .

. qUE H(d 4GT WTHT T ?
@, AR e (9-%)
1) Y. Heatde dg wear el

BT T

. Tehl

3. AUEATE AL AN Bl AH G 2
TG . g

3. TS TS AR NN FHefdre WE T 2
F. TRARARSD! T

e
M. qrEeA

o R AR i FR e
T @ Aferafer

.

F W @ X

g, Guhr  wiEae

. YA e

§. TUEA F9 F S T HH A TN TEwg 2

T, AWTEAHE qE (R -

% .9.

AT
Afege® 7H

ST &
AT

FART T QRGBT /AT

AT q. st ffamae @fd Hecat <. faeea fwmEe et 3.
O T e M e e
Tecaq &, AR IWH FH Aecaw!

viii




Focus Group Discussion

+ 9. EARTHT AT ST IR | | Ty sweEm | 9v g |

q. qUE D! FART Bidp! TigTeg ?

W dforefr wEwn S
3. AR F H Wgdc T el AN FART T8 ?

.. | TART g WISEHT | TART §F AT | TART T AT /AT
Bkl

3. AUE Wiedic Hhed g ?
& wferafer TR






