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Abstract: India, a megadiverse nation, harbors significant biodiversity, particularly in tropical moist
deciduous forests. However, these forests and valuable medicinal plants face habitat loss and
overexploitation threats. While indigenous knowledge of medicinal plants exists, a comprehensive
ethnomedicinal study still needs to be included, especially for Uttar Pradesh’s Terai region. This
study focuses on the Suhelwa Wildlife Sanctuary, a haven for medicinal plants within the Terai. We
aim to document the knowledge of local healers regarding wild medicinal plants used in
phytotherapy. We will employ quantitative indices and compare our findings with data from other
regions to identify novel medicinal plant uses. This enriched database can serve as a springboard
for future pharmacological research. Suhelwa’s diverse geography and climate contribute to its rich
medicinal flora, making it a prime candidate for exploring the potential of traditional knowledge
for drug discovery and sustainable income generation for local communities.
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1. Introduction

Plants have been humankind’s faithful companions for millennia, fulfilling our basic needs for
food and shelter and offering solace in times of illness. Throughout history, various cultures have
looked to the natural world for remedies, relying on plants for their medicinal properties (World
Health Organization Global Centre for Traditional Medicine, 2023). This dependence on traditional
medicine is particularly pronounced in rural areas, where modern healthcare systems may need
expanded. The WHO estimates that a staggering 88% of the global population utilizes traditional
medicine as their primary healthcare option (WHO GCTM 2023).

This intricate relationship between humans and plants has shaped human civilization,
particularly in medicine (World Health Organization 2019). Even today, the tradition of using wild
plants for medicinal purposes continues to thrive in small, rural communities, especially among those
societies that bridge the gap between past and present cultural practices. Indigenous knowledge
about medicinal plants holds immense value for discovering novel and effective drugs (Kunwar,
2016). Numerous active natural products with therapeutic potential have been unearthed from
medicinal plants thanks to ethnobotanical surveys (Timmermans 2003).

The enduring appeal of traditional medicine lies in its affordability and efficacy. These practices
passed down through generations, are a cornerstone of healthcare in many communities (Huai & Pei
2002). Medicinal plants are a treasure trove of bioactive compounds with various pharmacological
activities. Their use extends beyond rural areas, increasing acceptance in urban settings across
developed and developing nations (Huai & Pei 2002). Importantly, research has demonstrated the
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safety and efficacy of plant-derived medicinal products, offering solutions for various health
concerns without causing adverse effects (Singh & Ahirwar 2018).

Natural plant resources are critical in traditional herbal medicine, fostering better health and
contributing to local communities’” economic well-being (Everest & Ozturk 2005, Joshi & Joshi 2006;
Yaseen et al. 2015). Tribal societies, in particular, depend profoundly on forest resources for their
livelihoods and healthcare needs. These communities act as custodians of traditional knowledge and
cultural practices, transmitting this invaluable heritage through oral traditions (Jain 2004, Maharjan
et al. 2021). However, sociocultural transformations, human migration, and limited knowledge
transfer threaten the continuation of these practices (Kunwar et al. 2016).

Geography, ethnicity, age, occupation, education, and cultural background all significantly
influence traditional ethnomedicinal knowledge (Joshi et al.,, 2020). Therefore, ethnomedicinal
research serves a crucial purpose in preserving and promoting the cultivation of medicinal plants
and the associated understanding (Ford et al., 2020; Kumar et al., 2021). Natural products derived
from plants have been instrumental in drug development, accounting for over 50% of the clinical
drugs used in the pharmaceutical industry (Ghimire et al., 2012). Ethnobotanical studies
documenting the medicinal uses of plants pave the way for developing contemporary drugs and
treatments and contributing to plant conservation efforts (Heinrich, 2000; Calzada, 2020).

With its rich heritage of traditional medicine systems, India is recognized as a significant center
for the origin and diversification of domesticated plant varieties (Siva, 2007). According to an All
India coordinated project sponsored by the Ministry of Environment and Forest (MoEF), 40% of
India’s 16,000 recorded flowering plants possess ethnomedicinal value. In the Indian subcontinent,
84% of the tribal population relies on forest resources for their livelihood (Harris & Mohammed, 2003;
Mehta & Shah, 2003).

There are approximately 550 tribal communities spread across 227 ethnic groups residing in
different forest regions of India (Sikarwar, 2002). These communities possess unique diagnostic and
treatment methods based on traditional knowledge. Unfortunately, much ethnomedicinal
information remains undocumented due to communication gaps, specific to limited communities or
regions (Nisha & Sivadasan, 2007). However, there has been a recent surge in the screening of
medicinal plant preparations, leading to a rise in the availability of herbal medicines, medicinal
plants, and nutraceuticals in the market (Subramanyam, 2007).

India boasts 8% of the world’s total biodiversity and is among 12 megadiversity countries.
Tropical forests are among the most productive ecosystems, covering only ~6% of the world’s surface
area (Pan, 2013). These forests are known to harbor numerous medicinal plants (Rosero-Toro et al.
2018), which are currently disappearing at alarming rates due to natural and man-made disturbances
and overexploitation of forest resources (Shanley and Luz 2003; Prajapati et al. 2018)

India’s Uttar Pradesh state harbors significant floristic diversity, particularly in the Terai and
Vindhyan regions (Anonymous 2005). The Terai region boasts exceptional plant richness due to its
favorable climate and edge effect (Bajpai et al. 2015). While indigenous knowledge regarding
medicinal plant use exists, a comprehensive ethnomedicinal study of India’s moist deciduous forests,
especially those within Uttar Pradesh’s Terai region, still needs to be included.

This study focuses on the Suhelwa Wildlife Sanctuary, a haven of tropical moist deciduous forest
(TMDF) within the Terai region. We aim to document the indigenous knowledge held by local and
traditional healers concerning the wild medicinal plants employed in phytotherapy within the
sanctuary. We will utilize quantitative indices like Use Value (UV), Informant Consensus Factor
(ICF), and Fidelity Level (FL) to analyze the ethnobotanical information gathered. Furthermore, we
will compare our findings with data from other regions to identify novel medicinal plant uses. This
enriched database can serve as a valuable resource for future pharmacological research.

The selection of the Suhelwa Wildlife Sanctuary as our study area is particularly compelling due
toits diverse geographical and climatic conditions, fostering a remarkable variety of medicinal plants.
This research delves into the knowledge of local healers, aiming to not only document traditional
practices but also evaluate the potential of this region’s medicinal flora for drug discovery and as a
sustainable source of income for local communities.
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2. Material and Methods

2.1. Study Area

Nestled in the districts Sravasti, Balrampur, and Gonda of Uttar Pradesh lies the Suhelwa
Wildlife Sanctuary (also known as Soheldeo Wildlife Sanctuary since 2002). Established in 1988, this
sanctuary forms a crucial part of the Bhabher-Tarai ecosystem, renowned for its rich biodiversity.
Spanning an area of 452 square kilometers, the sanctuary boasts five ranges: Tulsipur, Barahawa,
Bankatwa, East Suhelwa, and West Suhelwa. A 220 square kilometer buffer zone further enhances its
ecological significance. The Shivalik Hills of the Himalayas border the sanctuary, adding to its scenic
beauty. Suhelwa experiences a unique climate, transitioning between the Gangetic plains and the Terai
region. From July to September, the monsoon season brings an average annual rainfall of 1700 mm.
Winters are cool and dry, with temperatures ranging from a minimum of 4°C to a maximum of 40°C.

2.2. Data Collection and Identification of Medicinal Plants

To ensure transparency and respect for participants, we clearly explained the study’s purpose,
methods, and potential risks before each interview. All participants provided voluntary oral consent
and were free to discontinue the interview at any point. We conducted semi-structured and
structured face-to-face interviews to gather ethnobotanical data on medicinal plant use among local
inhabitants. These interviews were conducted during multiple visits to the research area. 86
informants (57 male and 29 female) participated in the current study. Focusing on traditional healers
with expertise in local medicine, we employed a purposive sampling technique to select participants.
After the interviews, all collected data was securely stored. We adhered to the ethical guidelines
established by the International Society of Ethnobiology (ISE) Code of Ethics throughout the research
process. This ensured that our study posed no harm to the local community.

Furthermore, we followed the recommended standards for conducting ethnobotanical research
(Weckerle et al. (2018). The interviews centered on the local population’s traditional knowledge
regarding using wild plants for treating various ailments. Additionally, we meticulously verified the
correct taxonomic classification and nomenclature of all identified vascular plants using the World
Flora Online (WFO) database (www.worldfloraonline.org). Finally, herbarium specimens with
corresponding voucher numbers were deposited in the Jawaharlal Nehru University, New Delhi,
India, for future reference.

2.3. Demography of Informants

To identify participants with deep knowledge of medicinal plants, we utilized a “snowball”
sampling technique. This method involves initially selecting a random villager as the first informant.
Subsequent participants are then recruited based on recommendations and referrals provided by the
initial informant. This approach is particularly beneficial for reaching isolated or hard-to-reach
populations that might be hesitant to participate in sociological studies.

The study area is home to various ethnicities and religions, with Hindi as the dominant
language. We ensured participant inclusion from both genders and focused on individuals
permanently residing in the villages under study. Seventy-two participants were interviewed,
including 47 men and 25 women. The age range spanned from 30 to 75 years, with the majority
(59.72%) falling between 40 and 60 (Table 1). We documented each participant’s gender, age,
education level, and occupation. Our participant pool encompassed individuals from various
backgrounds, including farmers, homemakers, medicinal plant collectors, and traditional healers,
ensuring a well-rounded representation of the local knowledge of medicinal plants.
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Table 1. Demographic features of the local informants in the study area (n=72).
Demographic features (%) Abundance Relative abundance (%)
Gender
Male 47 65.27
Female 25 34.72
Age group
30-39 21 29.16
40-60 43 59.72
61-75 08 11.12
Education
Illiterate 08 11.12
Literate 11 15.27
Primary level 17 23.61
Secondary level 26 36.12
Graduation 10 13.88
Healing experience
Key informants 21 29.16
General informants 51 70.84

2.4. Data Analysis

The gathered data were revised and organized using MS Excel following use reports. Scientific
and local names, habits, parts used, modes of preparation, and medicinal uses are included in each
column as attributes of that reference. SPSS software was used for statistical analyses.

2.5. Use Value (UV)

Use value (UV) was used to determine the relative importance of the medicinal plants (Phillips

& Gentry 1993).
UV =Ui/N

Ui is the number of use reports, citations, or mentions by each informant for a particular species,
and N is the total number of informants who participated in the study. Low numbers signify fewer
mentions or citations, whereas high values show a significant volume of use reports or citations from
the informants. It counts as one use report or citation each time an informant identifies or describes
a species of medicinal plant that is being used to treat a condition or for another reason.

2.6. Relative Frequency Citation (RFC)

The relative frequency of citation (RFC) was computed to know the importance of the species.
The relative frequency citation (RFC) is used to determine the relative frequency of reference or
mention from the study participants who served as informants were calculated using the formula:

RFC =FC/N

Where FC is the number of informants cited or mentioned a plant, and N is the total number of
informants (Tardio et al. 2008). The values closest to 1 show that nearly all informants mentioned a
medicinal plant used to treat a particular illness. Low scores show that the usage or purpose of a
medicinal plant species is mentioned by few, or occasionally by one, informant.

2.7. Informant Consensus Factor (ICF)

The informant consensus factor (ICF) was used to assess the homogeneity or degree of
agreement of the informant’s knowledge about medicinal plants and calculated as follows:
ICF = (Nur-Nt)/ (Nur-1)
where Nur represents the number of use reports or citations for each illness category, and Nt
represents the number of species utilized in that specific category (Heinrich 1998).
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2.8. Fidelity Level (FL)

The percentage of the most popular and valuable medicinal plant for a specific condition or use
category was calculated using fidelity level (FL) using the formula:
FL(%) = Np/N x 100
where NP is the proportion of informants who cited or discussed using a medicinal plant to treat
a specific disease category, and N is the total number of informants who cited the plant for any other
use or purpose (Friedman ] 1986). A medicinal plant with a high value will likely have many citations
and be the most popular species for treating a specific condition.

2.9. The Jaccard Similarity Coefficient or Jaccard Index (]1):

This index is used to compare study data with other ethnobotanical studies conducted in other
parts of India and other countries worldwide. The formula to evaluate the JI index (Gonzalez-Tejero
et al., 2008) was:

JI=cx100/a+b-c,

where “a” is the recorded number of species of the study area “A,” “b” is the documented
number of species of the area “B,” and “c” is the common number of species in both areas “A” and
“B.” In the case of indigenous communities, “a” is the number of species reported by an indigenous
community “A,” “b” is the number of species cited by the indigenous community “B” and c is the
number of species reported by both “A” and “B.”

3. Results

3.1. Demographic Characteristics

The study included 72 informants, and their information on age, gender, educational level, and
healing experience are shown in Table 1. Men represented 65.27% of informants, and women 34.72%.
Based on age, informants were classified into three major categories, i.e., above 60, between 40 and
60, and less than 40. Elders (age above 60) had more plant knowledge than young people (age less
than 40). Another reason for the lower understanding of young informants was their limited interest
in herbal preparations due to changes in lifestyle with the advent of industrialization and
modernization. Informants were from different educational backgrounds (Table 2), with the majority
(36.12%) being educated up to the secondary level. The results showed that informants with a high
school degree mentioned more plant names than those with a graduate degree. Highly educated
informants usually relied on allopathic medicines for their immediate healthcare and had the
slightest knowledge about herbal drugs and their preparation methods. Out of 72 informants, 21 were
traditional healers (Key informants). There was a difference between key and general informants; the
key informants had higher levels of knowledge than general informants. Likewise, traditional health
practitioners had a broad conventional understanding of the medicinal uses of plants compared to
other professions.

Table 2. Families representing the number of medicinal plants.

Sr. No. Family Name No. of medicinal plants FUV
1 Acanthaceae 5 0.39
2 Acoraceae 1 0.08
3 Amaranthaceae 2 0.42
4 Anacardiaceae 2 0.23
5 Annonaceae 1 1.01
6 Apiaceae 1 0.59
7 Apocynaceae 6 0.46
8 Arecaceae 2 0.28
9 Asclepiadaceae 4 0.44
10 Asparagaceae 1 1.05
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11 Asteraceae 7 0.53
12 Basellaceae 1 0.25
13 Bignoniaceae 1 0.76
14 Boraginaceae 1 0.20
15 Burseraceae 1 0.76
16 Colchicaceae 1 0.12
17 Combretaceae 5 0.58
18 Commelinaceae 2 0.17
19 Cyperaceae 1 0.62
20 Dioscoreacea 2 0.19
21 Dipterocarpaceae 1 1.02
22 Ebenaceae 1 0.68
23 Euphorbiaceae 5 0.66
24 Fabaceae 16 0.53
25 Gentianaceae 3 0.48
26 Hypoxidaceae 1 0.5

27 Lamiaceae 2 0.73
28 Lecythidaceae 2 0.61
29 Liliaceae 1 0.58
30 Linderniaceae 1 0.06
31 Lythraceae 2 0.38
32 Malvaceae 5 0.58
33 Meliaceae 1 1.14
34 Menispermaceae 2 0.69
35 Moraceae 7 0.73
36 Myrtaceae 1 1.09
37 Nelumbonaceace 1 0.75
38 Oleaceae 1 0.87
39 Orchidaceae 1 0.30
40 Piperaceae 1 0.68
41 Poaceae 13 0.51
42 Polygonaceae 1 0.09
43 Primulaceae 1 0.16
44 Rhamnaceae 1 0.48
45 Rubiaceae 4 0.55
46 Rutaceae 3 0.62
47 Sapindaceae 1 0.72
48 Sapotaceae 1 0.84
49 Scrophulariaceae 1 0.64
50 Solanaceae 2 0.84
51 Sterculiaceae 1 0.79
52 Typhaceae 1 0.34
53 Ulmaceae 1 0.77
54 Verbenaceae 2 0.54
55 Zingiberaceae 2 0.46
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3.2. Diversity and Growth Form of Medicinal Plants

The analysis of the field documentation revealed that the indigenous people of the Suhelwa
region used 137 medicinal plants from 55 plant families. With a total of 16 species (11.68%).

The analysis of the field documentation revealed that the indigenous people of the Suhelwa
region used 137 medicinal plants from 55 plant families. With 16 species (11.68%), the Fabaceae family
had the most representation and was followed by 13 species (9.56%) of Poaceae, seven species (5.10%)
of Asteraceae and Moraceae, six species (4.36%) of Apocynaceae and Acanthaceae, Combretaceae,
Euphorbiaceae and Malvaceae have five species each (Table 2). Herbs, shrubs, trees, climbers, and
liana were the preferred growth forms of the therapeutic plants in the study area.

The herbaceous life form was dominantly (60 sp.; 44%) used in herbal preparation, followed by
45 species (32%)) of trees, 20 species of shrubs (15%), 11 species (8%) of climbers, and one species of
liana (Figure 1).

Climber
8%

Herb
44%

Liana
1%

Figure 1. Growth forms of medicinal plant.

3.3. Plant Part Used

Different plant components, such as bark, flowers, fruits, leaves, rhizomes, roots, seeds, stems,
tubers, whole plants, latex, tubers, gum, culm hair, heartwood, and resin, are utilized in traditional
medicine in the study area. The majority of plant parts employed were the leaves from 75 species
(54.74%), bark from 41 species (29.92%), roots and whole plants from 30 species (21.89%) (Figure 2).
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Figure 2. The most frequently used plant parts in the ethnomedicine of the study area.
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3.4. Mode of Preparation and Administration

The indigenous people from the study area prepared different recipes from medicinal plants
using various methods based on the type of disease treated. The decoction was the most common
method (96 sp.; 35%) for the preparation of herbal recipes, followed by powder (41 sp.; 15%), extract
(35 sp.; 13%), Paste (32 12%), and Infusion (23 sp.; 8%) (Figure 3). Traditional medicines can be
delivered orally, topically, by fumigation, or inhalation. Oral uptake was the main route of
administration in the study area.

Raw
Powder 6%

Decoction

Poultice 35%

4%

Paste
12%

Extract
Infusion 13%
8%

Figure 3. Preparation methods of traditional medicine.

3.5. Informant Consensus Factor (ICF)

The informant consensus factor was analyzed based on disease categories, as a single plant
might be used to treat 3—4 or more disease categories. Ailments were classified into 16 categories to
develop informant consensus. The ICF value ranged from 0.86 to 0.96. The maximum value of ICF
was estimated for the digestive disease category (0.96), followed by skin problems, respiratory
disorders, and general symptoms (0.94) each (Table 3). The general system listed diseases included
body pain, inflammation, dandruff, Allergies, Heat stroke, and fever. While the neoplasms had the
lowest ICF score (0.86), the listed diseases included Cancer and tumors.

Table 3. The informant consensus factor (ICF) by disease category in the study.

Number of plant

Ailment category Disease under each category um zrs: dP ants Use report ICF
Measles, malaria, dengue,

Infectious diseases tuberculosis, typhoid, rabies, 25 295 0.92
dysentery, Dengue Fever and
cholera

Neoplasms Cancer, tumour 5 31 0.86

Blood diseases Anemia, blood purification, 7 83 0.93
haemorrhage

Metabolic diseases Diabetes 17 236 0.93

. Headache, epilepsy, Paralysis,

Nervous system disorder . L ; 15 179 0.92
vertigo, migraine, mental illness
H i h i

Cardiovascular diseases ea'rt disease and hypertension, 6 72 0.92
anxiety
Asthma, cough, lung problem,

Respiratory diseases pneumonia, tonsilitis, bronchitis, 28 467 0.94

throat infection, sinusitis, rhinitis
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Digestive diseases liver disease, piles stomach ulcer, 69 1663 0.96

Abdominal pain, stomach ache,
constipation, diarrhea, nausea,
hepatitis, indigestion, dyspepsia,

hemorrhoids enlarge spleen,
toothache Mouth ulcer gingivitis
and jaundice

Skin diseases scabies, boils, Scars leprosy, 25 428 0.94

Rash skin eruptions, leucoderma

pimples and other skin problems

Genitourinary diseases

Kidney stone and urinary tract
problem

Connective diseases

Muscle swelling, sprain,
rheumatoid, arthritis, gout

General symptoms

Body pain, inflammation, nose

stroke, and fever

Injury

Burns, cuts, wounds, and fracture 31 571 0.95

Poisonous bites:

Snake, Scorpio, rabbit, rat, dog,
insect bites

Gynaecological problems disorders Leucorrhoea 5 51 0.92

Enhancing lactation, menstrual

gynecological disorders

Ear and eye related ear pain burning of the eyes

disease

conjunctivitis,

3.6. Relative Frequency of Citation (RFC) and Use Value (UV)

The RFCvalueC ranged between 0.99 and 0.04. Azadiracta indica had highest RFC value (0.99).
Other plant species with significant RFC values (>0.90) were Acacia catechu, Accacia nilotica, Asparagus
racemosus, Ficus religeosa, Shorea robusta, Syzygium cumini, Tinospora cardifolia, Vetiveria zizanioides, and
Xanthium strumarium (annexure 1). The lowest RFC value (0.04) was reported for Mimosa himalayana.

To determine the use value (UV) of the documented medicinal plants, we employed the use
report (UR), which revealed the preferred medicinal plants used by the people of study area
(annexure 1). The use value ranged between 1.24 and 0.04. Azadiracta indica had the highest UV(1.24).
Other plant species with UV (> lor =1) are Ocimum basilicum, Syzygium cumini, Tinospora cardifolia,
Acacia catechu, Asparagus racemosus, Shorea robusta, Ficus religeosa, Accacia nilotica, Annona squamosal,
Ficus racemosa and Vetiveria zizanioides. While other species with significantly high use value were
Xanthium  strumarium (0.95), Terminallia belerica (0.95), Physalis miniama (0.93), Hygrooryza
ariatata(0.91), Haldina cardifolia(0.90), and Cassia fistula(0.90).

3.7. Jaccard Index

A comparison with data reported by ethnobotanists from other regions of India and
internationally was performed using the Jaccard Index (Table 4). The original application information
of ethnomedicinal plants within our study was compared with 11 previous ethnobotanical research
studies published from different countries including India. The JI ranged from 0.43 to 19.39. The top
three highest degree of similarities was recorded from India with studies conducted by Upadhyay D
(2016) with a JI of 19.39, followed by Ahirwar and Gupta (2024) with a JI of 14.41 and Prajapati et. al.
(2018) with a JI of 10.82 (Table 5). Among other countries, the highest similarity was recorded from
Pakistan with a JI of 2.95 and Sudan with JI 2.08.

d0i:10.20944/preprints202405.0507.v1

14 112 0.88

16 235 0.93

bleeding, dandruff, Allergies, Heat 34 543 0.94

11 95 0.89

7 62 0.90
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Table 4. Comparison between present and previous studies at neighboring, regional, and global levels
as performed by Jaccard Index (JI).
Total Total Species
Ref ith
S-No. Study area eea:,rences with study documented documentedspeciecommon in both ]I
y species s in this study areas
Katarniaghat wildlife
1 Sanctuary, Uttar Pradesh,  Upadhyay (2016) 60 137 32 19.39
India
2 Maseru district Lesotho Kose et. al. (2015) 80 137 1 0.46
Tehsil Mandan, district
3 Buner Khyber Rahman et. al. (2024) 140 137 8 2.95
Pakhtunkhwa-Pakistan
Jashpur, district of . .
4 P ti et. al. (201 7 137 21 10.82
Chhattisgarh, India rajapati et. al. (2018) 78 3 08
Jakholi Block, district
5 Rudraprayag western Singh et al. (2017 78 137 8 3.96
Himalayas India.
Dindori district of Madhya Ahirwar and Gupta
137 2 14.21
6 Pradesh, India (2024) 88 3 8
7 Mersin province (Turkey) Emre Get. al. (2021) 93 137 1 0.43
Harighal (Tehsil of
8 District Bagh, Himalayan .4 \1' (2020) 150 137 8 2.86
foothills of Pirpanjal,
Pakistan
9 The Sissala East Ghana Dery j et. al. (2023) 94 137 2 0.87
southern part of Rajasthan, Meena and Yadav
1 1 137 .
0 India (2010) 3 3 ? 566
Melit th Darf
11 elitarea (North Darfur), 4 o4 eval 2024) 59 137 4 2.08

Western Sudan

4. Discussion

The indigenous and local knowledge of medicinal plant use is still higher among the older (age
groups > 40) than among the younger across ethnic groups (Tamene et al. 2024 ; Beltrdn-Rodriguez et
al. 2014; Sharma et al. 2019). According to Silva et al. (2011) older people have more opportunities for
cultural interaction and familiarity with plants and their therapeutic benefits than younger. Another
reason for the lower knowledge of young informants was their limited interest in herbal preparations
due to changes in lifestyle with the advent of industrialization and modernization (Regassa, 2013).
The results showed that informants with a high school degree mentioned much more plants than
those with graduate. Illiterate and lower-grade informants have reported more medicinal plants than
higher-grade informants (Tamene et al. 2024; Kutal D et el 2021). Highly educated informants usually
relied on allopathic medicines for their immediate healthcare and had the least knowledge about
herbal medicines and their preparation methods. There was a difference between key and general
informants; the key informants had higher levels of knowledge than general informants. Traditional
healers had a broad conventional understanding of the medicinal uses of plants compared to other
professions. Traditional healers are involved in the care of all types of diseases, both psychological
and somatic (Denise Baratti-Mayer 2019; Ralte L 2024).

As shown in the present study’s findings, the use of plant species indicated that local people had
good ethnobotanical knowledge about the specific plants and plant parts to use for their daily
healthcare purposes. Other studies in India have found similar findings. For example, Meena &
Yadav (2010) listed 31 plants from 22 families in the southern part of Rajasthan; Upadhyay (2016)
documented 60 plants from 30 families in the Katarniaghat Wildlife Sanctuary situated in the Terai
region of Uttar Pradesh. Singh et al. (2017) found 73 medicinal plant species belonging to 46 families
in the Rudraprayag district, western Himalaya. In addition, several similar studies were conducted
in protected areas in other parts of the world; for example, Kose et al. (2015) documented 80 medicinal
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plant species in the Maseru district of Lesotho; Mechaala et al. (2022) enlisted 60 local medicinal plant
species in the El Kantara’s area (Algerian Sahara gate); while Polat R (2019) reported 93 medicinal
plant species around a traditional protected area in the Bingdl region of Turkey. Furthermore,
Mincheva et al. (2022) documented 114 medicinal plant species in Bulgarian Mountain Rhodopes;
Amjad et al. (2020) recorded 150 medicinal plants in Harighal, Azad Jammu & Kashmir, Pakistan;
and Dery et al. (2023) reported 94 species in Sissala East municipality of the Upper West region,
Ghana. In the present study, survey data and field observation confirmed that.

The analysis of the field documentation revealed that with 16 species (11.68%), the Fabaceae
family had the most representation and was followed by Poaceae, Asteraceae, and Moraceae (Table
3). Our findings agree with previous reports (Tamene et al. 2024; Teshome et al. 2023). The prevalence
of these families might be due to their abundance and easy accessibility in the study area. Herbs,
shrubs, trees, climbers, and liana were the preferred growth forms of the therapeutic plants in the
study area. The herbaceous life form was dominantly used in herbal medicine preparation. These
observations are per previous reports (Agize et al. 2022; Faruque 2018; Tamene et al.2024). The
availability of herbs throughout the study area and their ease of collection may have been the main
reasons for this.

In this study, leaves are the most commonly used plant for herbal medicine preparation. A
higher preference for leaves over other plant parts could be due to ease of preparation and better
treatment of a disease. While using leaves for medicinal preparations may not pose a significant
threat to plant species, utilizing other parts, such as roots, bark, and stems, can have negative
consequences. The overharvesting of these plant parts can disrupt the ecological balance and
potentially endanger the survival of medicinal plant species. Therefore, it is crucial to implement
proper conservation and sustainable measures to protect these plants and ensure their long-term
viability. This finding aligns with the results of other ethnobotanical studies (Faruque et al., 2018;
Teshome et al., 2023; Tamene et al. 2024), which reported that leaves were the most cited plant parts
used in remedy preparations.

The indigenous people from the study area prepared different recipes from medicinal plants
using different methods based on the type of disease treated. Decoction was the most common
method (96 sp.; 35%) for the preparation of herbal recipes; informants reported that most medicinal
plants are used in decoction to dissolve the chemicals of the material and extract its constituents using
water (Agize et al.,, 2022; Zaigham et al,, 2019). It was found that many respondents take these
medicinal plants orally, which is consistent with previous research in other parts of the world where
oral intake was reported as the main route of administration (Mood 2008; Kadir et al. 2012; Rehman
et al. 2017). Most medicinal plants are ingested as decoctions and juices, whereas for the treatment of
external ailments such as wounds, sores, and skin rashes, ground plant parts are made into a paste
(Kose et al. 2015). The informant consensus factor (ICF) value shows the high dependence of local
inhabitants on medicinal plants (Uddin and Hassan 2014), and low ICF values indicate less steadiness
of the informant’s knowledge.

The informant consensus factor (ICF) value was analyzed based on disease categories, as a single
plant might be used to treat 34 or more disease categories. As in the present study, the maximum
ICF for digestive diseases was reported by other studies (Singh et al. 2012; Umair et al. 2017; Amjad
et al. 2020; Dery et al. 2023) in their investigated area. The second-highest ICF was recorded for
respiratory disorders, possibly due to the prevalence of cold and moist conditions in the study area
(Amjad et al., 2020). Gastrointestinal (GIT) disorders (i.e., constipation, indigestion, gastric trouble,
dysentery, acidity, and stomach ulcer), skin diseases (pimples, pustules, and ringworm), respiratory
tract infections (bronchitis, asthma, pneumonia), were the common health problems. The prevalence
of gastrointestinal (GI) disorders may be attributed to poor available hygiene. The harsh and hostile
weather might contribute to respiratory infections, and the limited sanitary facilities might contribute
to intestinal problems (Bibi et al., 2022).

Relative frequency of citation (RFC) is used to identify the significant species in various ailments
as cited by local people (Vitalini et al. 2013). The score varies from 0 to 1; implying that the informants
provided more knowledge about a plant species (Medeiros et al. 2011). More plant species with high
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RFC value in the study area indicate that the local people were much familiar with their
ethnomedicinal uses over a long period. The highest RFC reported for A. indica is reported for curing
diabetes, skin problems, wounds, and piles, supported by previous studies (Sujarwo et al. 2016;
Reddy & Neelima 2022). The second top RFC-valued plant is S. cumin (0.98), which is also very
important and is reported for diabetes, Sore throat, bronchitis, asthma, thirst, biliousness, dysentery,
and ulcers burns, cuts and wounds, pain, piles, etc. that is supported by the previous studies (Ayyana
and Subash-Babu 2012). To determine the use value (UV) of the documented medicinal plants, we
employed the use report (UR), which revealed the preferred medicinal plants used by the people of
the study area (Table 5). Plant species with more use reports have high use values and vice versa
(Qaseem et al. 2019; Amjad et al. 2017). The high use of these plant species indicates the common
occurrence and importance among healers as they frequently use these plants in herbal therapies for
various ailments. The UV indicates the local importance of plant species against different ailments.
The plants with the most minor UV, as indicated in Table 2, were more effective against various
ailments and could be used in other therapeutic uses. Hence, these plants can be used to develop
human pharmaceuticals (Rehman et al. 2017).

The RFC and UV are constant in particular areas. However, they may change according to the
variation in the knowledge of indigenous people from area to area or within the area (Amjad et al.,
2020). Species with high RFC and UV are prioritized for conservation and sustainable use; otherwise,
they will be extinct from the area shortly (Farooq et al., 2019) Therefore, the medicinal plants with
high UV scores and RFC values should be further evaluated for their phytochemically and
phytopharmacologically important substances to identify their active constituents for discovering
new drugs (Vitalini et al., 2009; Kayani et al., 2014; Mukherjee, 2012; Amjad et al., 2020).

The high similarity in the Jaccard Index reflects similar cultures, traditions, vegetation, and
geography among the areas. In contrast, JI's high differences or lowest value of ]I reflects that areas
do not share common cultural values. Further, ethnoecological knowledge is often influenced
explicitly by the origin and culture of indigenous communities.

5. Conclusion

An extensive survey of medicinal plants and traditional healthcare practices among indigenous
communities revealed their exclusive reliance on plant-based ethnomedicine for daily healthcare
needs. Sustainable harvesting and cultivation practices are crucial for conserving these invaluable
plant species. Collaboration between various stakeholders can boost medicinal plant production and
usage, which is essential for rural sustainable development. Traditional medicine practices, passed
down through generations, face challenges from modern medicine. Documenting the knowledge of
senior citizens is vital, as younger generations need more understanding due to the availability of
modern drugs—quantitative indices aid in identifying valuable plants and developing conservation
strategies. The high informant consensus factor underscores the reliability of gathered data for future
ethnopharmacological research. Further studies are recommended to validate and explore the
therapeutic potential of cited plants for developing alternative drugs.
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