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Abstract

Background: Ethnomedicinal knowledge plays a vital role
in preserving traditional healthcare practices and
identifying medicinal plants with potential

pharmacological applications. This study documents the
diversity, preparation methods, and cultural significance
of medicinal plants used by local communities, analyzing
their taxonomic diversity, informant consensus, and
regional similarities. Methods: A total of 322 informants

were interviewed to record traditional plant knowledge.
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lusion: This study demonstrates the importance of
raditional knowledge in healthcare and biodiversity
conservation. High ICF and FL values validate the cultural
and therapeutic significance of documented plants, while
highlight the

specificity of ethnomedicinal

regional comparisons diversity and

practices. Integrating
traditional knowledge into modern pharmacological
research and sustainable practices can preserve this
heritage while enhancing global healthcare systems.
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1. Introduction
Plants have been indispensable to human survival, serving as vital

sources of food, fuel, and shelter. As civilizations evolved, the

advent of diseases likely spurred the exploration of plants, animals,
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insects, and minerals for medicinal purposes. Historical evidence of
medicinal plant use dates back approximately 5,000 years, as
revealed by a Sumerian clay slab from Nagpur. This ancient text
documents the preparation of 12 drug formulations utilizing over
250 plant species, showcasing the early sophistication of medicinal
practices and the centrality of botanical resources in ancient
healthcare systems (Kelly, 2009).

Globally, medicinal plants are vital components of traditional and
modern healthcare, with an estimated 72,000 to 77,000 species—
approximately 17-18% of the world's flora—recognized for their
medicinal value (Mazumder et al, 2022). The World Health
Organization (WHO) highlights that approximately 65% of the
global population relies on traditional medicine as their primary
healthcare source (Raskin & Ripoll, 2004; WHO, 2023). This
reliance is especially pronounced in underdeveloped and
developing nations, where modern medical treatments are often
prohibitively expensive. People in these regions frequently trust
traditional practices employing locally available plants until critical
health situations arise (Umair et al., 2019).

The increasing acceptance of medicinal plants in developed
countries, including Australia, North America, and parts of Europe,
underscores their global significance. Today, approximately 40% o,
pharmaceutical products are derived from natural sources an
traditional knowledge (Calapai, 2008; Braun et al., 2010; An
Traxler, 2011; WHO, 2023).

Southeast and South Asia are considered biodiversity

medicinal plants, which play a crucial role in traditj thgare
systems. In Bangladesh, a South Asian country nea % of
the population resides in rural areas, app 0% of the

population depends on ethnomedicig

These remedies are widely used for treati on ailments, such

ery,
medicinal plants in the country'$thealt
2024; FAO, 2009).

as fever, colds, diarrhea, and dy g the critical role of

re system (Hossain et al,,

ic and"ecological conditions, including
1 clithate, and seasonal diversity, support
, comprising approximately 6,500 plant
species, includin ophytes, pteridophytes, gymnosperms, and
angiosperms. Of these, about 500 species possess recognized
medicinal properties, demonstrating the country's botanical wealth
and the importance of plants in traditional medicine (Zia Uddin,
2009).
The commercial production of plant-based medicines is well-
established in Bangladesh. According to the Directorate General of
Drug Administration (DGDA), the country has 528 manufacturers
of plant-based medicines, including 272 Unani, 201 Ayurvedic, and
55 herbal producers. These manufacturers produce 11,290
registered medicinal products, comprising 6,630 Unani, 4,110

Ayurvedic, and 550 herbal formulations. Moreover, there are no

legal restrictions on the sale of medicinal plant products in
Bangladesh, further emphasizing their accessibility and integration
into the healthcare system (DGDA, available at www.dgda.gov.bd).
Traditional medicinal practices have deep socio-cultural, spiritual,
economic, and healthcare significance in Bangladesh, particularly
These

communities depend on readily accessible and cost-effective plant-

among rural and forest-dependent communities.
based herbal medicines for their healthcare needs (Chowdhury &
Koike, 2010; Faruque et al., 2018). Traditio

Kavirajes, are the primary custodians of th

healers, known as

expertise, derived from oral traditions
generations, plays a central role in r
(Rahmatullah et al., 2009).

However, indigenous knowledge ¢ @ al plants is under threat
due to habitat destructior\ﬁ hifts, and the erosion of
e al

althcare practices

munities. This endangers the

ical knowledge, which has historically

T investigates the ethnomedicinal practices of the
Ch district in Bangladesh, focusing on documenting
isional knowledge, evaluating its therapeutic potential, and
entifying plants that warrant further pharmacological research.
he findings contribute to the growing body of literature on
traditional medicine and highlight the importance of preserving
cultural heritage and biodiversity for sustainable healthcare

solutions.

2. Materials and methods

2.1 Study Area

The study was conducted in three villages within the Chandpur
district of Bangladesh: Bharngachor (Chandpur Sadar Upazila),
Deshgaon (Hajiganj Upazila), and Suchipara (Shahrasti Upazila).
Chandpur, renowned as the "City of Hilsa" due to its role as a
significant hub for selling, buying, and exporting Hilsa fish
(Tenualosa ilisha), is situated on the banks of the Meghna River,
with the Dakatia River also flowing through the district.

The district spans an area of 1,704.06 square kilometers, lying
between latitudes 23°00" and 23°30' north and longitudes 90°32' and
91°02' east. Chandpur comprises eight sub-districts (Upazilas) and
is primarily an agricultural region, with farming serving as the main
livelihood for most residents. Of note is the Unani Tibia Medical
College and Hospital, located in Puranbazar, Chandpur, which is
the largest traditional Unani medical college in the area.

2.2 Data Collection

The ethnomedicinal survey was conducted between October 2022

and December 2023 across three sub-districts (Chandpur Sadar,
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Hajiganj, and Shahrasti) to systematically document traditional
medicinal knowledge. The study employed well-established
ethnobotanical methods to ensure reliability, accuracy, and ethical
adherence.

Six experienced Kavirajes (folk practitioners) were selected through
purposive sampling based on their reputation for extensive
knowledge of medicinal plant use in their communities (Alexiades,
1996). Each Kaviraj was approached with a clear explanation of the
study's objectives, the voluntary nature of participation, and
confidentiality assurances. Written informed consent was obtained
prior to interviews, and follow-up visits reaffirmed consent from
individuals who had benefited from the treatments (Cunningham,
2001).

Data were collected using semi-structured and open-ended
questionnaires in Bangla, which allowed the Kavirajes to freely
share their knowledge while ensuring all essential information was
captured (Martin, 1995). The interviews documented details such
as plant local names, parts used, preparation methods, medicinal
uses, application modes, and dosage forms. Additionally, Kavirajes
provided a list of individuals who had benefited from their
treatments, enabling home visits for cross-verification of efficacy
through user testimonials and observational insights (Newing et al
2011).

Voucher specimens of each reported plant species were colle

labeled with locality, informant names, and collection datesjfand

preserved for identification by botanists at the Banglad i
Herbarium. This step ensured scientific accuracy, nment
we 08s-

with traditional uses. Medicinal plants ide
referenced with existing scientific literature t@)determife associated
phytochemical compounds and vali t eutic claims

(Heinrich et al., 1998).

A database was created to organi data systematically,

pplications, preparation

loying indices such as the use value
sensus factor (ICF) (Trotter & Logan,
2019). These met provided a robust framework for evaluating
the traditional medicinal knowledge of the Chandpur district.

2.3 Ethical Considerations

Before initiating interviews, informed consent was obtained from
all participants, ensuring they fully understood the study's
objectives and their voluntary involvement. Participants were
guaranteed confidentiality, with all personal information protected,
and their contributions were formally acknowledged in the research
report to ensure transparency and respect for their input.

2.4 Statistical Analysis

To analyze the data systematically, key quantitative indices were

employed:

Informant Consensus Factor (ICF): Used to measure the level of
agreement among informants regarding the medicinal uses of plant
species for specific ailments.

Use Value (UV): Calculated to identify the relative importance of
each plant species based on its frequency of citation by informants.
Fidelity Level (FL): Applied to determine the percentage of
informants affirming the use of a specific plant species for a
particular ailment.

Informant Agreement Ratio (IAR): Evaluat

with the highest consensus among the Kavir:
indicating their prominence in traditional p
To compare ethnobotanical data acrq

Similarity Index (JI) was calculatedgenab

@

e cing the study's reliability and

cinal plant usage. These

to the medicinal plants'

gree of consensus among informants about

the medi % of plant species for a particular disease. It assesses
ho g particular medicinal plant is agreed upon by the
i for treating a specific condition (Heinrich et al., 1998;
C L, 2005)

uc—Nt

Nuc—-1

here “Nu. is the total number of citations for the particular disease
(total number of reports for all plants used for the disease) and N is
the number of species used to treat the disease.
2.4.2 Informant Agreement Ratio (IAR)
The IAR measures the level of agreement on the number of diseases
treated by a particular medicinal plant. It assesses how many
diseases a plant is reported to treat and how consistent this
information is among informants (Esakkimuthu et al., 2016).
AR = Nr=Na

Nr—1

Where N; is the Total number of citations for the species (total
number of reports for the plant), and N, is the number of diseases
treated by the species.

2.4.3 Fidelity Level (FL)

FL Measures the proportion of informants who cited a particular
use for a plant (Bennett and Prance, 2000) higher FL indicates a
stronger agreement among informants about the specific therapeutic
use of a plant, reflecting its cultural significance and potential
pharmacological relevance.

FL = (Np) x 100
AN

Where, Np is the number of informants mentioning a specific use,
and N is the total number of informants.
2.4.4 Use Value (UV)
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UV quantifies the relative importance of each plant species as
perceived by the informants (Tardio and Pardo-de-Santayana,
2008). A higher UV indicates that a plant is more frequently cited
by informants, reflecting its perceived cultural and therapeutic

significance within the community.

_2xU
o ==

Where, U is the number of uses mentioned by all informants and N
is the number of informants.

2.4.5 Jaccard Index (JI)

JI is a measure of similarity between two study areas, based on the
number of shared species (Jaccard, 1902; Kayani et al., 2015). A
higher JI value indicates greater overlap in the medicinal plant
species used between two study areas, reflecting similarities in

traditional knowledge or ecological characteristics.

c
1= (=e) <10

Where A and B are the total species in each area, and C is the

number of species common to both areas.

3. Results and Discussion

3.1 Demographics of Informants

A total of 322 informants participated in this study (Supportin
Information), with a majority being female (61.2%) and older;
particularly those aged 40 or above (67.7%), reflecting the piv,
role of women and elders in preserving traditional medi€inal
knowledge (Table 1). Similar findings have been report

et al. (2020) and Patricio et al. (2022). In conir ufiger
generations appear less engaged, posing a p ial r the
continuity of this knowledge. Most infoxfmants e married

(87.9%) and resided in rural areas (55.6%gi@ab

o)

pulations predominantly

suggesting that

family responsibilities and proxim ture support the
continued use of medicinal pl

Quinlan's (2011) findings thatQgural

*rvation aligns with

rely on traditional medi

A significant prop nts (68.3%) had only primary or

no formal , which may indicate that traditional
t among more educated individuals. This
underscores the for educational initiatives that integrate
traditional and modern medical practices. The widespread reliance
on medicinal plants highlights their value as a cultural and
healthcare resource, particularly in regions with limited access to
medical services. To preserve and propagate this knowledge,
targeted documentation and educational programs are essential for
passing it to younger generations and ensuring its integration into
modern healthcare systems.

3.2 Distribution of Medicinal Plant Habits

The study documented 116 plant species used in traditional
medicine (Supporting Information). Herbs were the most

commonly utilized, accounting for 47 species (41%) (Figure 2).

Their prevalence in traditional medicine likely stems from their
accessibility, simplicity of use, and diverse therapeutic properties,
as noted by Matin et al. (2001). Shrubs and trees each contributed
25 species (22%) (Figure 2). While these plants may be less
accessible than herbs, they remain critical for treating various
ailments, often providing roots, bark, and leaves with significant
medicinal properties.

Climbers comprised 12 species (10%) (Figure 2), possibly reflecting

their specialized growth habits and limited avaidability. The "others"

category, which included seven species (6%) ( e 2), consisted of
ferns, highlighting their rare but specific
medicine.

3.3 Methods of Preparation

The most frequently used pfepa ethod was juice (50%)

(Figure 3), favoredd pligity and rapid absorption, aligning

plants were often used to prepare remedies such as juice,

aste, or powdered tablets. However, in some cases, supplementary
ingredients like honey or milk were incorporated. For example,
Centella asiatica mixed with honey was used to treat coughs, colds,
and constipation, while goat milk and sugarcane molasses were
combined with Eclipta alba and Heliotropium indicum to address
urinary issues (Supporting Information).
Occasionally, multiple plants were combined to create treatments.
For instance, immature fruits of Aegle marmelos and bark of Punica
chebula,

Phyllanthus emblica were powdered to address male sexual

granatum, Terminalia bellirica, Terminalia and
disorders. Crushed flowers of Hibiscus rosa-sinensis mixed with
Cinnamomum verum were used for irregular menstrual cycles, and
leaves of Justicia gendarussa combined with cloves (Syzygium
aromaticum) and garlic (Allium sativum) treated abscesses and
toothaches (Supporting Information).

3.4 Taxonomic Diversity

This study documented 116 plant species across 56 families

(Supporting Information), highlighting significant taxonomic
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Figure 4. Taxonomic diversity of medicinal plants in the study area
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Figure 5. Ranking of most important medicinal plant species according to IAR and UV

Table 1. Demographic Profile of Respondents Based on Gender, Age, Marital Status, R ce, and Educational Status
Variable Categories Count Percentage
Gender Male 125 38.8
Female 197 61.2
Age Less than 20 12 3.7
20-29 23 7.2
30-39 68 21.1
40-49 94 29.2
above 50 125 38.8
Marital status Married 283

Single 35
Divorced 4
Residence City 12
Urban 131
Rural
Educational status Primary

Secondary
Graduate
None

26.1

SL | Study area study year | Number of reports | Plants with Similar | Plants with dissimilar
1 |Madhupur fo 2009 65 11 13
2 |Natoreand Rajshahiidi 2010 87 14 14
3 Joypurhat 2015 95 21 19
4 | Gopalganj District, Bangladesh 2024 60 7 4
5 |Raipura Upazila,Narshingdi district, Bangladesh 2022 87 22 14
6 |Region of Swat, North Pakistan 2013 106 1 6
7 | Mid Hills of Solan District, Himachal Pradesh, India 2021 115 8 6
8 |Kathua district, J&K, India 2015 197 17 22
9 | Cumilla district, Bangladesh 2021 16 5 5
10 | Joiun, Mithilapur, Aganagar, and Kharataia in Comilla district. | 2014 25 7 9
11 | Noakhali,Bangladesh 2014 143 67 14
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Table 2. Ailment treated by different medicinal plants with high ICF and Fl values

Ailments ICF Plants name FL value References

Oligospermia 1.0 Bombax ceiba 100 Bhargava et al., 2011 and Hussain et al., 2018
Glycosmis pentaphylla 100 Shoja et al., 2015

Anemia 0.75
Boerhavia diffusa 40 Mishra et al., 2014
Mikania scandens 12 No report found

Gallstone 0.67
Ricinus communis 75 |Arrout et al., 2024

Agrawal et al., 2012 and

Acgle marmelos 40 Chauhan and Agarwal, 2009
Male sexual disorder 10.67 Punica granatum 100 Guddeti et al., 2012
Lawsonia inermis 100 Fischer et al., 2021
Hibiscus rosa-sinensis 50 Mehta, 2014
Abroma augustum 80 INo report found
Oligomenorrhea b.62 Rauwolfia serpentina 66 [Kumari et al., 20
Rosa damascene 6 Bani e ohpayeh et al., 2021 and

Cissus quadrangularis 100

Trachyspermum ammi 40

Tagetes erecta 40 1., 2012
H hoid 0.60
emorrholes Euphorbia prostrata al et al., 2024 and Yadav and Yadav, 2023
Nicotiana plumbaginifolia Mawla et al., 2012
Datura metel Erbay and Sari, 2018
D ) ifoli Prasanna and Anuradha, 2016; Gupta and
rynaria quercifolia
Y 1 Bhandari, 2022 and Chaity et al., 2016
Tuberculosis 0.60

Pterocarpus santa No report found

50 Lu et al., 2021
50 Kumar et al., 2018
50 Sobia et al., 2018 and Akbar, 2020
10 Salami et al., 2013; Ozoluaa et al., 2010 and
Asthma 0.58 Chibli et al., 2014
odendrum indicum 100 Arora et al., 2022 and Bhujbal et al., 2010
Solanum surattense 66 Tekuri et al., 2019
Piper longum 50 'Yadav et al., 2020
Mikania scandens 37.5 Dons and Soosairaj, 2013
Cuscuta europaea 70 Muhammad et al., 2021
Eclipta prostrata 60 Timalsina and Devkota, 2021
Raghuvanshi et al., 2021
Justicia adhatoda 16.67
[Roshan et al., 2023
Aegle marmelos 60 Bhar et al., 2019
Jaundice 0.57
Blumea lacera 40 Sharma et al., 2014
B tal., 2019: tia, 2021 d Dind
Oroxylum indicum 33 cgtimeta Jagetia andmnda
et al., 2015
Carica papaya 33 Ayeni et al., 2017and Friday et al., 2024
Hedyotis corymbosa 50 Sadasivan et al., 2006
o Mishra et al, 2014 and Beedimani and|
Boerhavia diffusa 40 .
Jeevangi, 2015
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Table 2. Continues

Leukorrhea 0.56 Myristica fragrans 100 No report found

Amaranthus spinosus 100 Tanmoy et al., 2014 and Ruth et al., 2021

Abroma augustum 80 No report found

Achyranthes aspera 50 Choudhary, 2020

Ludwigia prostrata 100 Bhowmik et al., 2014

Gmelina arborea 66 Warrier et al., 2021, Rahmatullah et al., 2011
Kidney stone 0.50 Mikania scandens 25 Ahammed et al., 2020

Mangifera indica 25 Khandare, 2016; Swaroop et al., 2018

and Bahmani et al., 2016

Typhonium giganteum 100 Bhowmik et al., 2014

Kalanchoe pinnata 66 Samantha et al., 2023 and Priya et &,
Gonorrhea 0.50 Urena lobata 66 Su et al., 2018 and Bach et al.

Solanum nigrum 100 Ngbolua et al., 2020

Achyranthes aspera 50 Vasudeva and Sharma

Phyllanthus fraternus 50 Prajapati, 2024 and H

Ficus religiosa 50 Sharma et al., 20%
Boerhavia diffusa 20 Naya

Digestive disorder 0.50 Abroma augustum 20 Bhatta a etal., 2023

Tagetes erecta 40 Mishra 2024
Diabetes 0.45 Hibiscus rosa-sinensis 50 017; Sachdewa and Khemani,
and Kumar et al., 2012
Mangifera indica 50 bigbe et al., 1999; Rodriguez-Gonzalez

al., 2017; Gondi and Prasada, 2015 and
Bhowmik et al., 2009

Catharanthus roseus 6 Nammi et al., 2003; Desireddy et al., 2010;
Al-Shaqgha et al., 2015 and

Oguntibeju et al., 2019

3 Khan et al., 2023; Sumantri et al., 2021; Das

et al., 2023 and Ibrahim et al., 2020

100 Munasinghe et al., 2011 and Waisundara et
al., 2015

50 Prasanna et al., 2019; Mani et al., 2023 and
Chaity et al., 2016

100 Peter et al., 2019; Leatherdale et al., 1981 and
Mabhajan and Pandey, 2015

100 Rashied et al., 2022; Khamchan et al., 2018;

Resurreccion-Magno et al., 2005 and Shen
and Chang, 2013

Alstonia scholaris 66 Arulmozhi et al., 2010 and Mishra et al., 2023
Sida cordifolia 66 Rajeev, 2020 and Sutradhar et al., 2006
Trachyspermum ammi 40 Qamar and Bhatti, 2020
Persicaria hydropiper 50 Khatun et al,, 2015
Nyctanthes abor-tristis 66 Rawat et al., 2021
Moringa oleifera 66 Kapil et al., 2021and Mansour et al., 2021
Alocasia macrorrhizos 33 Srivastava et al., 2012
Lasia spinosa 40 Hossain et al., 2021
Ageratum conyzoides 66 Harfiani et al., 2017and Kotta et al., 2020
Phyllanthus fraternus 25 Chopade and Sayyad, 2014
Streblus asper 50 Kadir et al., 2014
Cissus quadrangularis 00 Bhujade and Talmale, 2015
Rhynchostylis retusa 66 Rohani et al., 2018

Allergy 0.40 Solanum viarum 60 Patel et al, 2013
Ziziphus jujuba 50 Jiang et al., 2019 and Naik et al., 2013
Azadirachta indica 25 Chew et al., 2022
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Table 2. Continues

Ailments ICF Plants name FL value References
Indigestion 0.33 Mikania scandens 12.5 Khatun et al., 2020
Euphorbia hirta 33 Ali et al., 2020
Glinus oppositifolius 25 Das et al., 2024
Carica papaya 50 Ayodipupo Babalola et al., 2024 and Anjum
etal, 2017
Litchi chinensis 33 Kejing et al., 2022
Constipation 0.31 Euphorbia hirta 66 Ali et al., 2020
Centella asiatica 20 Peters et al., 2021
Urena lobata 33 No report found
Trachyspermum ammi 20 Razzak, 2020 and Jabee
Abroma augustum 0 No report found
Aphanamixis polystachya 100 Hossain et al., 2
Ficus religiosa 50 e
Gmelina arborea 33
Corchorus capsularis 66
Cassia fistula 66
Cough & cold 0.29 Centella asiatica

Ocimum tenuiflorum

Justicia adhatoda Barth et al., 2015
Bryophyllum pinnatum Salami et al., 2013 and Okwara et al., 2024
Loss of appetite 0.25 Cuscuta europaea Kaur et al., 2019
Glinus oppositifolius Sahu et al., 2012 and Behera et al., 2010
Corchorus capsulari Biswas et al., 2022
Litchi chinensis. 66 Rajan et al.,, 2023 and Xiang et al., 2022
Eczema 0.25 40 Leelaveni et al., 2018
100 Maisha et al., 2024
33 Rahman, 1970
00 Jha et al., 2009
Helminthiasis 0.20 20 No report found
100 Mutiarawati, 2020
ipta prostrata 20 Sirama et al., 2014
tharanthus roseus 33 Padmaa et al., 2019
erminalia chebula 33 Shankara et al., 2014, Kalpana et al., 2018
Persicaria hydropiper 33 Nagi et al., 2022
Ananas comosus 100 Azevedo da Paixdo et al,, 2021, Damiyati et
al,, 2021
Leonurus sibiricus 100 Saha et al., 2012
Cassia fistula 33 Saha et al., 2012
Gastric ulcer 0.13 Mikania scandens 12.5 Siddiqui et al., 2018 and Wijaya et al., 2020
Centella asiatica 20 Cheng et al,, 2004; Wannasarit et al., 2020
and Gohil et al., 2010
Ziziphus jujuba 50 Hamedi et al.,, 2015 and Alsayari & Wahab,
2021
Mikania micrantha 66 Banarase et al., 2022 and Cheng et al., 2024
Moringa oleifera 66 Hessah, 2018; Devaraj et al., 2007
Abo-Elsoud et al., 2022
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diversity. The family Asteraceae was the most represented,
comprising 9 species (7.76% of the total) and 7 genera (7.53% of the
total genera) (Figure 4). Asteraceae is globally renowned for its
ecological versatility and medicinal applications, making it one of
the most extensively studied plant families (Funk et al., 2009).
Solanaceae ranked second with 8 species (6.90%) and 5 genera
(6.70%) (Figure 4). This family includes plants of immense
medicinal and agricultural importance, such as Withania somnifera
(Mikulska et al., 2023) and Solanum nigrum (Mohyuddin et al.,
2022).

The Malvaceae family contributed 7 species (6.03%) and 6 genera
(5.86%) (Figure 4), underscoring its dual importance in traditional
medicine and industrial applications. Species like Hibiscus rosa-
sinensis have been extensively studied for their medicinal value
(Shivram, 2021). Similarly, Fabaceae (Leguminosae) accounted for
6 species (5.17%) and 6 genera (5.02%) (Figure 4), reflecting its role
in nitrogen fixation and ethnomedicine (Bera and Sourabh, 2024).
Euphorbiaceae and Apocynaceae were each represented by 4
species (3.45%) and 4 genera (3.35%) (Figure 4). Euphorbiaceae is
widely used in treating inflammation and skin disorders (Ernst,
2015), while Apocynaceae is known for its alkaloid-rich plants
frequently utilized in pharmaceuticals (Patil et al., 2023).

Many families, such as Pontederiaceae, Boraginaceae
Bromelioideae, Rhamnaceae, and Orchidaceae, were represente,
only one or two species. Despite their limited representation, these
families contribute unique ecological and medicinal t1
underscoring the importance of biodiversity in tanical
practices.

3.5 Informant Agreement Ratio (IAR) and

Medicinal plants serve a dynamic role i

Valu V)

icine, addressing

various health conditions. Two key m¢ used in this study:

Species such as
Bombax ceiba achieved the highest IAR (1.00) and notable UVs

ranthus spinosus, Myristica fragrans, and

(1.2%), reflecting strong agreement among informants about their
medicinal uses. For instance, Amaranthus spinosus and Myristica
fragrans were widely used for treating leucorrhea, while Bombax
ceiba was applied for male sexual disorders (Figure 5).

Other plants, including Hibiscus rosa-sinensis and Carica papaya,
exhibited slightly lower IARs (0.67 and 0.60, respectively) but
remained significant due to their medicinal applications. Carica
papaya is well known for its enzymatic benefits in digestion, while
Hibiscus rosa-sinensis is widely used for hair care and wound

healing (Figure 5).

Some species, such as Eichhornia crassipes and Xanthium
strumarium, demonstrated high IARs (1.00) but relatively low UVs
(0.6%). These plants were specific to localized treatments, such as
eczema (Eichhornia crassipes) and hair fall (Xanthium strumarium).
Multipurpose plants, including Phyllanthus emblica and Moringa
oleifera, were highly prioritized due to their versatile applications.
Conversely, species such as Aegle marmelos (used for jaundice and
gastrointestinal issues) and Rauwolfia serpentina (used for
R and UV scores,

tic applications

enhancing female fertility) displayed balance

indicating both specialized and broad ther:
(Figure 5).

isional knowledge (Heinrich et al., 1998; Idm’hand et al., 2020).
ilments such as oligospermia (ICF 1.0) and male sexual disorders

(ICF 0.67) showed the highest consensus, with plants like Bombax

ceiba and Punica granatum being widely acknowledged for their
efficacy (Table 2). Similarly, conditions like anemia (ICF 0.75),
gallstones (ICF 0.67), and jaundice (ICF 0.57) demonstrated
moderately high ICF values, indicating a focused reliance on species
such as Glycosmis pentaphylla, Mikania scandens, and Ricinus
communis (Table 2). These findings validate the cultural
prominence and perceived effectiveness of these plants.
Broad-spectrum plants were frequently employed for multiple
ailments, showcasing their versatility in traditional medicine.

For instance, Mikania scandens was utilized to treat five conditions,
including kidney stones, gallstones, jaundice, indigestion, and
gastric ulcers. Similarly, Aegle marmelos was used for jaundice and
male sexual disorders, while Carica papaya addressed ailments such
as jaundice and indigestion (Table 2). This wide applicability
highlights their therapeutic importance.

High FL values, approaching 100%, for certain plants emphasize
their specific application. Notable examples include Typhonium
giganteum for kidney stones, Aphanamixis polystachya for
constipation, Euphorbia prostrata and Nicotiana plumbaginifolia
for hemorrhoids, and Curcuma longa for allergies (Table 2). These
results underscore the informants’ confidence in the targeted

efficacy of these plants.
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Conversely, ailments like gastric ulcers (ICF 0.13) and constipation
(ICF 0.31) had lower ICF values (Table 2), suggesting either diverse
traditional knowledge or experimentation with various species.
Plants with high FL values for specific conditions, such as Ludwigia
prostrata (FL 100 for leukorrhea) and Ananas comosus (FL 100 for
highlight

pharmacological exploration.

helminthiasis), their ~ potential for focused
Among the 75 ailments (Supporting Information), 23 conditions
treated with 88 plant species stand out, validated through
comparisons with global studies. Notably, six plant species used for
eight ailments are newly reported. These include Mikania scandens
for gallstones, Abroma augustum for oligomenorrhea, constipation,
and helminthiasis, Myristica fragrans for leukorrhea, Pterocarpus
santalinus for tuberculosis, Urena lobata for constipation, and
Cuscuta europaea for helminthiasis (Table 2).

These findings underscore the cultural and therapeutic value of
traditional medicinal plants. Plants with high ICF and FL values,
combined with widespread use, warrant further pharmacological
research to validate their efficacy and explore their potential as drug
candidates. Ensuring sustainable use and preserving traditional
knowledge are essential for integrating these resources into global
healthcare systems.

3.7 Jaccard Index (JI) Analysis of Ethnomedicinal Plan
Similarities Across Study Areas

Comparative analysis of ethnomedicinal studies across regions
reveals significant variations in the wuse, know, a
documentation of medicinal plants. The results, me ingthe
Jaccard Index (JI), demonstrate the degre sim or
divergence in plant usage among communities, emphasizing the
influence of regional and cultural sp thnomedicinal
practices.

Studies from Noakhali, Bangladesh,

ioch JIlyalues of 37.77 and 23.39,

oypurhat District,

Bangladesh, recorded relativel

respectively (Table 3). al1, 67 species were identified as

percentage indic omparable patterns, potentially reflecting
overlapping cultural and ecological contexts.

Moderate JI values were observed in the Madhupur Forest Region
(15.29) and the Natore and Rajshahi Districts (16) (Table 3). These
areas showed a balance between similar and dissimilar species,
pointing to semi-distinct yet related ethnobotanical traditions. The
moderate overlap likely arises from shared ecosystems coupled with
varying cultural influences or differences in plant availability.
Regions such as Swat, North Pakistan, and Solan District, India,
exhibited low JI values of 3.25 and 6.45, respectively (Table 3). This
minimal similarity highlights distinctive ethnomedicinal practices

in these areas. Swat reported only seven shared species out of 106

documented, which may reflect unique ecological settings or
limited documentation of overlapping knowledge. Similarly, the
limited overlap in Solan District suggests distinct ethnobotanical
knowledge influenced by localized ecological and cultural factors.

The lowest reported JI value, 6.66 (Tekuri et al., 2019), underscores
a narrow overlap despite a moderate total number of plant reports
(Table 3). This limited similarity could be attributed to localized
medicinal practices or underrepresentation in comparative

datasets.

These findings highlight the dynamic natur ethnomedicinal

knowledge and its dependence on both ¢ and cultural

factors. Higher JI values often correla egions sharing

ecological similarities or cultural tiesgwher r values indicate
differentiation  due @ cultural, or

greater raphic,

methodological discrepanci
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edicinal knowledge, documenting 116 plant species across

iverse ailments. High Informant Consensus Factor (ICF) and

idelity Level (FL) values validate the reliability of traditional
practices, while Use Value (UV) highlights plants' versatility.
Taxonomic diversity reflects ecological adaptability, with
prominent families like Asteraceae and Solanaceae.

Regional comparisons using the Jaccard Index (JI) emphasize
shared and distinct traditions, influenced by ecological and cultural
factors. This research provides a foundation for preserving
traditional knowledge, fostering sustainable use of medicinal plants,
and exploring their potential for integrative healthcare and
pharmacological innovation.
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