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Abstract

To highlight the importance of medicinal plants used by the local communities, ethnomedicinal research is significant.
This research aimed to collect data about the plants that local populations in six Tehsils of the District Buner utilized to prepare
herbal teas that were used for treating different ailments. Through a semi-structured questionnaire, face-to-face interviews and
group interviews with the informant were conducted. The quantification of the data was done using the informant consensus
factor (ICF). From 2018 to 2021, ethnomedicinal information was collected about 125 plant species after interviewing 853
informants. Most of the ethnomedical information came from people with an age range from 50 to 59. With 15 species, the
Lamiaceae family was the dominant one. Out of 125 plant species, medicinal uses of 45 species were reported from all six
tehsils. Furthermore, the medicinal uses of six species were reported from one-one tehsil. Moreover, for 78 species new
medicinal uses are reported. Similarly, for the first time, this study reports six medicinal plants used for the treatment of corona
disease from the study area. The highest ICF value is calculated for Urological diseases (0.94). Based on the results, it can be
speculated that the native community still regularly uses medicinal plants to treat a range of illnesses.

Keywords: Cross-regional, Ethnomedicine, Herbal teas, Medicinal uses, Traditional knowledge.

List of abbreviations: Ur= Use reports; FC= Frequency of Citation; ¥ = Different/new medicinal use; 4= Medicinal use
reported; Bold font medicinal uses= Reported in the literature; Normal font medicinal uses = New medicinal uses; ICF=

Informants consensus factor
Introduction

The study of ethnobotany focuses on the complex
interactions of indigenous populations with their
environment and natural flora comprising cultural norms,
customs and beliefs related to a variety of uses (Amjad et al.,
2020). The importance of plant species used by the local
people can only be highlighted through ethnomedical
research (Cox, 2000). Approximately 35,000—70,000 herbal
plants are used as traditional remedies around the world, and
they are essential to the survival of many people. The
research indicates that sixty to eighty percent of people in the
world are still using herbal medicines since they are
inexpensive as well as secure alternatives to allopathic
therapy, which is unaffordable in developing countries (Cox,
2000; Jan et al., 2021). Even in developed nations, people
regularly use herbal medications. For instance, between 30
and 50% of the population in China, 48% in Australia, 42%
in the USA, 42% in Germany, and 49% in France reported
using herbal medicine as a supplement to allopathic
treatment (Bibi et al., 2014). Approximately 25% of modern
allopathic drugs are made from synthetic chemicals derived
from plants or compounds derived from medicinal plants.
Drugs made from plants are often efficient and often have
fewer negative effects (Amjad et al., 2020).

Even today, many rural communities have
conserved their traditional knowledge of therapeutic
herbs (Jan et al., 2020), and transmitted it from
generation to generation (Amjad et al., 2020; Mir et al.,
2022a). By comparing and contrasting the traditional
knowledge and practices of two distinct cultural groups
that coexist in the same ecological region, we can gain a
better understanding of how cultural reflection can alter
the perspectives of people on the environment and also
influence how people interact with ecosystem resources
(Quave & Pieroni, 2015). However worldwide, the
knowledge of plants used in traditional medicine is
gradually decreasing. Older community members and
hakims (traditional healers) often possess this
information, which is only verbally transmitted to the
coming generations (Jan et al., 2020). Because of the
development of the contemporary healthcare system,
increased urbanization, and strained relationships
between the young and elderly generations, there is a
severe risk of knowledge loss (Vitalini et al., 2013;
Baydoun et al.,, 2015). Conserving the traditional
knowledge about medicine is the need of time since it
might be used to discover new medicines. Additionally,
this may aid in the management of natural resources and
the conservation of indigenous culture.
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Pakistan has over 6,000 distinct species of wild plants
because of its varied habitats, temperature gradients, and
soil types. This diversity adds to its enormous diversity of
aromatic and medicinal plants. (Amjad et al., 2020). It is
reported in the literature that up to the 1950s, nearly 84%
of the people in Pakistan used therapeutic plants for curing
different illnesses; however, owing to technology and rapid
lifestyle change, this is now only practised in rural parts
(Bano et al., 2014).

Pakistan has a local market system called "Pansara"
which is dedicated to the pharmaceutical industry, with
significant quantities of plant material traded locally or
exported. Significant issues with the conservation of
therapeutic plants have emerged in recent years due to the
overuse of herbal remedies, and the adulteration of herbal
medicine (Jan et al., 2022a). The bulk of therapeutic plants
utilized by the local population and the herbal medication
market are collected from the wild. Some medicinal plants
are becoming extinct because of overuse, while others are
close to extinction due to improper harvesting techniques
(Jan et al., 2020). In addition to the conservation concern,
overuse of medicinal plants may result in the detection of
adulterant plants, which would compromise quality control
and standardization (Shinde et al., 2009). Additionally,
there is still much research to be done on Pakistani
ethnobotanical medicine. The most recent study of
medicinal plants in Pakistan showed the information gaps
about herbal medicine and urged more investigation
(Rashid et al., 2018).

Herbal teas are prepared by combining hot water with
a variety of plant leaves, seeds, or roots, and are widely
used for their restorative and energizing effects,
particularly for relaxation purposes (Rahman et al., 2019).
Herbal teas often have purging effects and may aid with
stomach-related problems in addition to boosting the
immune system. Different plants may have different
therapeutic effects; herbal teas, for example, are often used
for their calming effects and blood pressure reduction
(Ravikumar, 2014). After a thorough literature review of
the ethnobotanical and ethnomedicinal research of the
study area, it was found that a total of 11 ethnobotanical
and ethnomedicinal studies were conducted in the study
area. The first ethnomedicinal study on Buner was
published by Hamayun et al., (2003) followed by Hamayun
et al., (2006), Alam et al., (2011), Sher et al., (2011), Jan
et al., (2017), Khan et al., (2019), Jan et al., (2020),
Sulaiman et al., (2020), Jan et al., (2021), Rahman et al.,
(2022), and Jan et al., (2022). The above-mentioned studies
were either on general ethnobotany, ethnomedicine, or
ethnoveterinary, but no single study was conducted to
document the ethnomedicinal knowledge about plants used
in herbal teas to cure various diseases. Therefore, this study
was conducted to document ethnomedicinal uses of plant
species used in the form of herbal teas to treat various
diseases of the study area for the conservation of this
valuable knowledge for the coming generations and to
compare the traditional knowledge of all the six tehsils of
the study area for highlighting the uniform distribution of
the ethnomedicinal knowledge.

Material and Methods

Study area: The research area is located on the North
latitude from 34.11° to 34.43° and on the East Longitude
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from 72.13° to 72.45° (Fig. 1). It lies in the Hindukush
Mountain range with a total land cover of 1865 km? and a
population of 0.897 million. The yearly growth rate is
3.05%, and the population density is 517.2 people per
square kilometre (Jan et al., 2022). Chagharzi, Daggar,
Gadaizi, Gagra, Khadukhel, and Mandanr are the six
tehsils (subdivisions) that make up the district. The Duma
Mountain range separates the valley from Puran Valley, the
Elum and Mora hills from Swat, the Sinawar mountain
range from Swabi, and the Guru hills from Mardan. The
elevation of the region ranges from 400m in Totalai in the
south to 3500m at Dosaray Peak near the Swat border in
the north. With a sizable amount of Gujjars and Syeds
(Arab descendants) tribes, the region is mainly populated
by several subtribes of the Pakhtun tribes Yousafzai and
Mandanr. The local language is Pashto, which around 95%
of people understand. However, 5% of people are
multilingual, with Gujjri as their native language and
Pashto as their second language (Rahman et al., 2022).

The region has cold winters and warm to scorching
summers due to its subtropical to temperate climate.
According to Kdppen's classification system the C climates
in the study area is classified as temperate in the northern
coniferous forests and sub-tropical in the southerly plains,
The average monthly precipitation in the summer and
winter is 235 mm and 116 mm, respectively, for a mean
annual total of 1068 mm. The winters are cold with
snowfall at higher altitudes, and the summers are moderate.
In contrast to the average low temperature in January,
which is below zero, the average high temperature in June
is 32°C. The yearly average temperature is 19°C with
between 60 and 65 percent relative humidity. The Barandu
River is a single River, that runs through the center areas
and serves as the primary supply of irrigation, despite being
heavily damaged by the effluent from several marble
industries. The majority of people reside in rural
communities, and 45.38% of them are considered to be
poor. The people's major sources of income include
agriculture, livestock, fuel wood, lumber, government
services, and jobs abroad. The marble and tobacco
industries employ the majority of the local labor force. The
primary crops in the region include maize, wheat, rice, and
tobacco (Rahman et al., 2022).

Collection of medicinal plants: Medicinal plants were
collected from 2018 to 2021 in different seasons of the
year. In each season, a minimum of four to five random
field trips were organized to collect the maximum number
of medicinal plants. The technique of Forman & Birdson
(1989), was used to preserve the collected therapeutic
plants. While during fieldwork, the Fuji digital camera was
used to capture the images of the different parts i.e.,
flowers, fruits, and leaf etc., of the medicinal plants for
identification of the plants. The collected medicinal plants
were identified with the help of available literature. The
following databases were consulted for the accepted
botanical names of the plants i.e., the International Plant
Names Index, The Plant List, Tropicos Flora of Pakistan,
and the medicinal plants name service. All of the plants
were mounted on herbarium sheets, given voucher
numbers, and submitted to the university's herbarium.
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Fig. 1. Life forms of the collected medicinal plants used as herbal teas.

Ethnopharmacological data documentation: The
informants were selected through the snowball method.. As
a tool for collecting ethnomedical data, semi-structured
questionnaires were used to conduct individual and group
interviews (Ghorbani et al., 2011; Mir et al., 2022b). The
informants assisted to authenticate the accuracy of the data
by cross-checking the ethnomedical information. Before
the interview with each informant, prior verbal permission
was obtained (Abdin et al., 2022). In this study, we
interviewed a total of 853 informants of whom 214 were
women (including 26 dayiahs) and 639 were male
(including 19 herbalists/hakims). Every informant was
interviewed in their native language (Pashto). Along with
ethnomedicinal data, the informants' demographic data was
also documented. Male informants were interviewed in the
Masjid, Hujra, or Baithaks, as well as in the field, and
female informants were interviewed at their homes
(Andrade-Cetto, 2008).

For a better understanding of the information collected
about the medicinal plants, informal interviews and field
visits were held with key informants (170), including
farmers, herders, housewives, shepherds, students, and
instructors. The informants' ages ranged from 20 to 113.
According to the methodology adopted by Mengistu &
Hager (2008), the data from the informants was accurately
recorded. The documented ethnomedicinal data was cross-
checked among the indigenous peoples for authentication.

Literature review: Before beginning the fieldwork, the
following internet databases were searched: Scopus

MEDLINE, Science Direct, ISI Web of Science, Google
Scholar, etc. The keywords to search literature were
"medicinal plants," "alternative medicines," “ethnomedicine,”
“ethnobotany,” "therapeutic plants," “medicinal uses of
plants,” “traditional knowledge,” and "District Buner,
Pakistan." The keyword "District Buner" was looked up to
restrict the search about the geographic area.

Software used for data documentation and analysis:
The gathered ethnomedicinal data was sorted using MS-
Excel-2010 and PAST 4.10 version.

Informant consensus factor (ICF): The consensus of the
local population about the plants used as herbal teas for the
treatment of various diseases was determined with the help
of the following formula:

ICF=(Nu-Ni)/(Ni-1)

Where ‘N’ is the use reports about the specific group of
diseases and ‘N¢’ is the number of plant species used for
that particular group of diseases. The value of ICF varies
between 0-1 (Hu et al., 2020).

Result and Discussion

Characteristics of the local informants including their
sociodemographic distribution: During the fieldwork, 853
informants were interviewed, including dayiahs, shepherds,
drivers, farmers, housewives, labors, teachers, students



(from elementary to university), merchants, pansaries,
herbalists, and hakims. The purpose of the interviews was to
collect information about ethnic knowledge of medicinal
plants used to prepare herbal teas to treat a variety of
illnesses. There were 639 male informants and 214 female
informants. In contrast to the 26 dayiahs among the female
informants, there were 19 hakims, herbalists, and pansaries
among the male interviewees. The ages of the local people
(informants) that were interviewed varied from 20 to 113.
The informants were sorted into seven groups based on age
and seven groups based on literacy. The majority of the
informants, who were between the age of 50-59, were found
to have the highest knowledge of ethnomedicine, followed
by those who were between the ages of 70-79, 60-69, and 80
and above. A decline in the ethnomedicinal knowedge was
observed in the informants of age below fifty. The least
ethnomedicinalknowledge was documented from the
informants of age group 20-29 followed by age group 30—
39 and 40-49 (Table 1). Modernization encourages younger
generations to choose allopathic medicines over herbal
remedies, and this is probably a factor leading to a decline in
the knowledge of the younger generation (Sargin, 215). Both
men and women have almost equal knowledge of
ethnomedicine. Along with an increase in literacy rates, a
decline in ethnomedicinal knowledge was also noticed. This
may be a result of educated individuals preferring the
modern healthcare system (Jan et al., 2017). Similar results
were reported by other studies (Bhatia et al., 2014).

Diversity of plants’ families and life forms: We collected
125 (Fig. 2) wild medicinal plants used in the preparation
of herbal teas to treat a variety of illnesses. The plants that
were collected belonged to 60 families. The dominant
family was Lamiaceae (15 species), followed by the
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Asteraceae with 13 species, and Amaranthaceae with 7
species (Fig. 3). The main factor influencing the use of
Lamiaceae species as medicines is because of having
monoterpenes in the form of metabolically important
secondary metabolites and volatile oils (Ullah et al., 2021).
Other researchers from adjacent areas also reported the
dominancy of the family Lamiaceae (Shah et al., 2016).
The most common plant family in Pakistan is the
Asteraceae, and the species of this family are common
across the study area (Abbas et al., 2017; Jan et al., 2022a).
From the adjacent areas, similar findings about the
dominance of Asteraceae have been recorded (Barkatullah
etal., 2015; Abbas et al., 2017; Haq et al., 2022; Jan et al.,
2022). Consequently, the inhabitants of the area are well
aware of the therapeutic uses of this family (Haq et al.,
2020; Mir et al., 2021).

The therapeutic plants that were collected belonged to
various life forms. Herbs were the most common life form,
accounting for 90 percent of all species, then shrubs (22
percent) and trees (14 percent) (Table 2). The dominance of
the herbs may be attributable to their better climatic and
geographic adaptation to the study area. In addition, herbs
are more potent and reproduce more quickly than trees and
shrubs (Shah & Rahim, 2017). Herbs may also be collected
easily (Malik et al., 2019). Herbs contain a wide variety of
bioactive chemicals, which allow them to easily adapt to any
environment (Zahoor et al., 2017). Additionally, compared
to other life forms, herbs usually contain higher amounts of
a variety of bioactive chemicals and are more effective as
medicines than shrubs and trees (Ullah et al., 2021). High-
altitude areas typically have a dominant herbaceous
vegetation (Amjad et al., 2017). Similar findings from the
region have also been reported by other studies (Amjad et
al., 2017; Shah & Rahim, 2017; Zahoor et al., 2017).

Table 1. Demographic profile of the study area.

Informants interviewed

S. No. Gender No. informants
1. Male 639
2. Female 214
Traditional knowledge of medicinal plants
Age group No. informants Medicinal plants reported Complete recipes
1. 20-29 67 13 9
2. 30-39 107 37 23
3. 40-49 131 54 37
4. 50-59 165 66 41
5. 60-69 215 78 59
6. 70-79 97 51 46
7. 80-Above 71 47 35
Total informants 853
Literacy rate of informants
Age group No. informants % Age
1. 20-29 58/67 86.56%
2. 30-39 46/107 42.99%
3. 40-49 35/131 26.71%
4. 50-59 29/165 17.57%
5. 60-69 23/215 10.69%
6. 70-79 9/97 09.27%
7. 80-Above 2/71 02.81%
Total 202/853 23.68%
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Fig. 2. Pictures of the collected medicinal plants.

(a) Aerva javanica (Burm. f.) Juss. ex Schult. (b) Aesculus indica (Wall. ex Cambess) Hook. (c) Ajuga integrifolia Buch.-Ham. (d) Allium
jacquemontii Kunth (e) Alternanthera pungens Kunth (f) Alternanthera sessilis (L.) R.Br. ex DC. (g) Artemisia annua L. (h) Artemisia scoparia
Waldst. & Kitam. (i) Artemisia scoparia Waldst. & Kitam. (j) Berberis lycium Royle (K) Bergenia ciliata (Haw.) Sternb. (1) Calendula arvensis
M.Bieb. (m) Cannabis sativa L. (n) Carthamus oxyacantha M.Bieb. (0) Chenopodium album L. (p) Cichorium intybus L.

Diversity of plant parts used in medicine: According to
documented data, indigenous people in the study area use
twelve different plant parts in the preparation of herbal
teas. The most common part of the plants utilised in the
preparation of medicines was the leaf (47 species), the
whole plant (19 species), and the root (18 species) (Fig. 4).
The common use of leaf in herbal medicines may be
explained by having a variety of metabolites that are
abundant in it, as it is the primary photosynthetic organ of
plants (Sargin, 2015; Jan et al., 2017). In addition, the leaf
is a part of the plant that is produced in large quantity and

is easy to collect (Ahmad et al., 2015). Uzing leaves is
secure and sustainable for plant life from a conservation
perspective (Jan et al., 2017). The use of whole plants in
herbal therapy may be influenced by their ease of
harvesting, accessibility, and availability of a range of
biochemicals (Hassan et al., 2020). The use of roots in
herbal remedies is not sustainable from a conservation
point of view for the survival of plants (Malik et al., 2019).
The results of this research are in line with those of similar
studies carried out in neighbouring areas (Adnan et al.,
2014; Barkatullah et al., 2015; Akhtar et al., 2017).
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Fig. 4. Plant parts used in the preparation of herbal tea.

Cross-regional comparison of ethnopharmacological
data: In the current study, the ethnomedicinal data of
all six tehsils were compared. The highest
ethnomedicinal data in terms of the number of plants
were reported from the Tehsil Mandanr (102 species),
followed by Tehsil Chagharzi (94 species), Tehsil
Daggar, and Tehsil Khadukhel (90 species each) and
Tehsil Gadaizi (84 species) and lowest were reported
from the Tehsil Gagra (Table 2). Most of the areas of
the Tehsil Mandanr and Chagharzi are far away from
the district head quarter and thus limited basic health
facilities are available, this may be the reason that the
people are more dependent on medicinal plants. Most
of the areas of the Tehsil Gagra are urban and near to
the district head quarter and therefore, the basic health
facilities are easily accessible. This may be the reason

that the people of this area do not prefer medicinal
plants for the treatment of various diseases.

Out of 125 plant species, medicinal uses of 45 species
were reported from all six tehsils. Furthermore, the
medicinal uses of six species were reported from one-one
tehsil. The medicinal uses in the form of herbal tea for
Betula utilis D.Don were reported only from tehsil
Mandanr. The medicinal uses in the form of herbal tea for
Duchesnea chrysantha (Zoll. & Moritzi) Mig., Gentiana
kurroo Royle, and Viola betonicifolia Sm. were reported
from tehsil Chagharzi only. Similarly, the medicinal uses
in the form of herbal tea for Lantana camara L., and
Sapium sebiferum (L.) Roxb. were reported from tehsil
Khadukhel (Fig. 5). The possible reason behind this may
be the limited distribution of these plants which also
restricts the traditional knowledge about these plants. The
cross-regional comparison has practical implications
since we can handle both the consensus and variances by
using this method, which may also reveal the migratory
trend and interactions between the ethnic communities
(Saslis-Lagoudakis et al., 2011; Gairola et al., 2014). The
significance of these comparisons across distinct cultures
is to uncover similar patterns from independent findings
that might strengthen the evidence for the usefulness of
specific taxa (Saslis-Lagoudakis et al., 2011). Certain
indigenous medical knowledge may be ethnically
different, demonstrating the cultural distinctiveness of an
ethnic group. Convergent usage, on the other hand, might
be regarded as evidence of efficacy for plant applications
shared among ethnic groups. In this situation, shared plant
usage may not necessarily reflect a separate discovery
since horizontal information flow may occur, resulting in
widespread ethnomedicinal use across tribes living in
surrounding villages. Consequently, it is impossible to
separate the independent discovery from the horizontal
exchange in this case (Saslis-Lagoudakis et al., 2011;
Srithi et al., 2019).
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Table 3. Informants consensus factor about the medicinal
plants used as herbal teas.

Disease category Nt Nur ICF
Fevers, malaria, Typhoid etc 27 143 0.81
Respiratory diseases 56 349 0.84
Digestive diseases 40 275 0.85
Musculoskeletal diseases 15 103 0.86
Endocrine diseases 16 160 0.90
Cardiovascular diseases 2 12 0.91
Neurological diseases 5 57 0.92
Urological diseases 5 77 0.94

Informants consensus factor and common diseases of the
study area: According to the opinion of the indigenous
population, all the diseases treated by herbal teas were divided
into different groups to determine the informants’ consensus.
ICF values range from O to 1. The highest ICF value
demonstrates the homogeneity of plant uses for different
diseases, the community has well-defined selection criteria for
medicinal plants, and frequent exchange of ethnomedicinal
knowledge among the informants. If the ICF value is closer to
zero, it means that the medicinal plants were chosen at random
or that community members share their ethnomedicinal
knowledge sometimes. The low ICF value also indicated that
there was less consensus on the use of a certain medicinal
plant to treat a particular illness category. Moreover, the low
ICF value suggests that numerous plants have almost equal-
high potential for treating a range of ailments and the local
community has easy access to alternative medicine (Heinrich
et al., 2006; Ullah et al., 2021). The highest ICF value was
obtained for Urological diseases (0.94), followed by
Neurological diseases (0.92), and Cardiovascular diseases
(0.91). In the study area, most of the plants (56 species) are
used for the treatment of respiratory diseases, followed by
digestive diseases (40 species) and fevers, malaria typhoid,
etc. (27 species) (Table 3). The use of a large number of
medicinal plants for the treatment of digestive diseases and
respiratory diseases may be due to the commonness of these
diseases because of the poor hygiene, smoke of wood and
dung inside houses, polluted water due to the marble industry,
and harsh weather. Diseases related to the digestive system are
common all over the world and different communities around
the world use numerous plants to treat these diseases (Alzaheb
& Altemani, 2018; Rashid et al., 2023). Furthermore, the
study area has rich floristic and fungal diversity, and the
presence of pollen and spores in the air causes respiratory
problems (Qaseem et al., 2019). Furthermore, our results are
in line with the results of other researchers (Zada et al., 2015;
Qaseem et al., 2019; Ullah et al., 2023).

Conclusions

The findings of this work demonstrate that this area is
rich in both floral as well as cultural diversity and that the
local community has a wealth of information about
ethnomedicine. The native population depends on
therapeutic plants because the study area is mostly hilly,
isolated, and devoid of contemporary medical services. The
focus of the current research is primarily on the significant
ethnomedical knowledge connected to the indigenous
medicinal flora. Since this priceless resource of information
is handed down from generation to generation orally, it was
noticed that the important ethnomedicinal knowledge is in

danger of extinction as the younger generation lacks interest.
The ethnomedicinal data was collected from about 125
medicinal plant species from 60 families that were used in
the form of herbal teas in the study area. Ages 50 to 59 were
the group who shared the most information. With 15 species,
the Lamiaceae was the dominant family. The highest ICF
value was obtained for Urological diseases (0.94). In the
study area, most of the plants (56 species) are used for the
treatment of respiratory diseases, followed by digestive
diseases (40 species) and fevers, malaria typhoid, etc. (27
species). The traditional knowledge may be recorded for
different purposes, such as its conservation for our upcoming
generations, its protection by making the data available to
the public, and its use as the beginning point for further
research and conservation efforts. To increase the local
community's understanding of the need to preserve
medicinal plants, we advise that future research projects be
developed. Additionally, these medicinal plants should be
evaluated pharmacologically and phytochemically to find
novel drug candidates.
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