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Background: The current study is the first quantitative ethnobotanical evaluation of
Fateh Pur Thakyala, an unexplored area of Azad Kashmir, Pakistan. The exploration and
quantification of ethnobotanical knowledge among people of the study area mainly fo-
cused during field survey. The study likely focuses on documenting and preserving the
indigenous knowledge and practices related to medicinal plants in the region. A total 70
informants (45 males and 25 females) selected randomly to collect data were interviewed
using semi structured questionnaire. The data like demographic characteristics of infor-
mants, methods of preparation, life form, modes of application, parts used, and ethno-
medicinal uses was documented. The quantitative indices including relative frequency of
citation (RFO), use value (UV), informant consensus factor (ICF), fidelity level (FL), consensus
value for plant part (CPP), rank order priority (ROP), percentage respondent knowledge
(PRK), were applied to analyze the collected data. Furthermore, primary data were also
compared with fifteen papers published from adjoining areas by Jaccard index (JI).
Results: The current study reported 135 medicinally important plants species belonging
to 115 genera and 54 families. The dominating family was Asteraceae (14 sp.), followed
by Fabaceae (11 sp.), Rosaceae (11 sp.), Lamiaceae (8 sp.), Moraceae (5 sp.), Solanaceae,
Cyperaceae, Euphorbiaceae (4 sp.) and Poaceae, Sapindaceae, Rhamnaceae, Mrytaceae,
Malvaceae (3 sp.) for each. The study revealed that there were small differences in usage of
medicinal plants of different families. The herbaceous life form was dominating the study
area with (79 sp.) used as herbal medicines followed by shrubs (23 sp.) and trees (33 sp.).
The comparative study of for novelty of species and their uses by JI revealed 13 novel
plants species which were not reported earlier from this region.

Conclusions: Local inhabitants still prioritize herbal medicines as an effective way to
treat a wide variety of ailments. Elders and health practitioners of the study area are well
aware of indigenous knowledge about medicinal plants, but young people are not much
interested in herbal practices. Thus, valuable knowledge about the use of plants is on the
verge of decline. The overexploitation and seasonal fires are major threats for medicinal
flora in the area.

Keywords: Fateh Pur Thakyala, indigenous knowledge, informants, medicinal plants, no-
mads, traditional uses, treatment

mentation of indigenous knowledge of native plant species
has significant role in formation of vital drugs and import-

The Ethnobotanical studies focuses on the discovery of
contemporary drugs from indigenous medicinal plant re-
sources (Rehman et al. 2023a). There are many appropriate
sources of information about the beneficial medicinal plant
species, which can be used for management and domesti-
cation (Awan et al. 2023; Hussain et al. 2023). The docu-

ant aspect of conservation approach (Awan et al. 2023). In
recent era, the contribution of medicinal plants species in
traditional health practices have diverted the attention of
researchers towards ethnomedicines (Rehman et al. 2023b).
Currently, 25% of herbal drugs in modern pharmacopeia
are plant based and allopathic drugs are derived from
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chemicals substances extracted from plants (Hussain et al.
2023; Igbal et al. 2022). The use of plant species as tradi-
tional medicines provides a real substitute in health care
services in rural communities of the developing countries.
It has been estimated that about 80% of the population in
developing countries depends on traditional plant based
medicines for their primary health care system (Awan et
al. 2023; Hussain et al. 2023; Igbal et al. 2022). Modern
medicines are too expensive, especially for the people liv-
ing in underdeveloped or even in developing countries, so
they always trust in traditional practices employing local
plants until reaching a critical situation. The traditional
usage of plants for primary health care is cost effective,
safe and affordable. Almost, 85% of traditional medicines
isolated from the plants are used for primary health care
around the globe (Hussain et al. 2023; Igbal et al. 2022).
Therefore, medicinal plants are regarded as indigenous
heritage of global importance (Ali et al. 2023).

The ethnobotanical research focuses on the relationships
between the local people and their natural environments,
including customs and religious belief connected to many
types of applications. The ethnobotanical study is funda-
mental for highlighting the medicinal importance of plants
species utilized by local people (Rehman et al. 2023c). The
survival of people in developing countries depends on me-
dicinal plants across the world due to their availability and
secure alternative to allopathic medication. About, 80,000
plants are used as herbal medicinal plants among them
around 50,000 are flowering plants (Ali et al. 2023; Hus-
sain et al. 2023; Rehman et al. 2023c). Herbal treatments
are widely utilized throughout the world even in developed
countries. For example, the 30% to 40% people of China,
40% to 50% people in Germany, 48% in people Australia
49% people in France and 42% people in USA are using
herbal medicines for their primary health care (Bahadur et
al. 2023; Benamar et al. 2023).

Plants Resources have been used for herbal supplement,
fodder, fuel wood, food and timber in rural areas by peo-
ple. Pakistan contains a diverse ecological zones enrich
with medicinal plant diversity (Waheed et al. 2023). There
are about 6,000 plants species and 4,000 fungal species are
reported in different climatic zone of Pakistan (Bahadur et
al. 2023; Waheed et al. 2023). Around, 600 plants species
are recorded as medicinal plants species used in health
care systems, nearly 300 are highly economic value (EC)
which are traded in billions dollars in local and interna-
tional markets (Bahadur et al. 2023; Waheed et al. 2023).
The traditional knowledge about the ethnomedicinal im-
portance of plants in different areas of the country needs
to be preserved for our future generations. In addition, this
knowledge could be used for the development of new med-
icines. Therefore, a quantitative ethnobotanical study of
the area is necessary to protect the indigenous knowledge
and native medicinal flora of the study area. The study
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area Fateh Pur Thakyala is situated in north and east side
of Pakistan at 1,524 m above sea level (Amjad et al. 2017).
The ethnic groups of Fateh Pur Thakyala are Gujjar, Ma-
lik, Rajpot Sardar (Domal and Thakyal), Syed, Mughal,
Kashmiri (But), and Sheikh. The region is feature is hilly
terrains and subtropical climatic zone. The extensive inter-
action of Sheikh, Gujjar, Malik, Mughal, and Syed with en-
vironments have not only consumed the wild edible medic-
inal plants (WEPs) but also acquired significant indigenous
knowledge about these plants. However, there has been no
previous research on the inventory of medicinal flora or
WEPs or quantitative research have been conducted in the
Fateh Pur Thakyala.

The main objective of this study is development of local
medicinal plant inventory and exploration of indigenous
knowledge and traditional practices of herbal medicines in
Fateh Pur Thakyala, Kashmir. The present study also fo-
cused on: (1) the awareness of people about conservation of
native medicinal flora and collection of plants samples for
their proper identification; (2) conduct a quantitative eth-
nobotanical survey; (3) developing Inventory of medicinal
flora of area; (4) Traditional uses of plant species in health
care systems; (5) to compute importance and fidelity indi-
ces of ethnomedicinal uses, which could be helpful to eval-
uate species or preparations for further evidence-based
pharmacological screenings.

Study area
Fateh Pur Thakyala is tehsil of Azad Kashmir Located in

north east of Pakistan at 1,524 m above sea level. It lies be-
tween 33° 38" 20N latitude and 73° 58" 45E longitude. The
valley is lush green, has hilly stations, tourist spots and Pir
Lasora National Park enrich with biodiversity (Amjad et al.
2017). The climate of the study area is sub tropical humid
where the winter is cold (average temperature 5°C) and
summer is pleasant (average temperature 35°C) and aver-
age rainfall is 95.60 mm annually (Amjad et al. 2017). The
area has less modern health care facilities; poorly develop
road infrastructure and lack of government services due to
their remoteness and difficult mountain terrains. The peo-
ple of the area are dependent on sustainable agriculture.
The main crops included corn (Zea mays L.), bean (Phaseo-
lus vulgaris L.), wheat (Triticum astivum L.), cucumber
(Cucumis sativus L.), rice (Oryza sativa L.) in an integrated
system (Amjad et al. 2017). The forest types are scrub trop-
ical scrub forest; subtropical Chir forest and subtropical
broad leaf humid forest are found in the study area. People
are associated with livestock, agriculture, shopkeepers,
construction workers, hakims, drivers and high proportion
of people is abroad for their jobs. In light of these demo-
graphic changes, it is vital to document the local knowl-
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edge of medicinal plant usage in this area before such in-
formation declines or is lost completely (Fig. 1).

Data collection
The ethnobotanical fieldwork of this quantitative study

was conducted during January 2023 to November 2023 fol-
lowing the methods of (Amjad et al. 2020; Awan et al.
2023). Standard ethnobotanical methods such as partici-
pant observation and open and semi structured interviews
were used to gather the indigenous information. All the
participants were local of the study area except 15 nomads
which are well informed and herbal venders. Data docu-
mentation consisted information about disease name, plant
parts use, remedial preparation, route of administration.
The purpose, method and the nature of the research work
were clearly explained before the interviewers (informants)
and prior informed consent (PIC) were strictly followed in
the field survey (Awan et al. 2023).

Data preservation
The plant specimens were collected, pressed, dried and

sprayed with preservative 1% HgCL, solution and mounted
on standard herbarium sheets. The identification of plant
specimens, authentication of data, botanical names, fami-
lies of each plant were confirmed with help of herbaria
comparison, taxonomic literature and using eflora of Paki-
stan and China (Hussain et al. 2023). Whereas the Interna-

Fig. 1

Map of the study area Fateh Pur Thakyala.

tional Plant Name Index (IPNI), Scopus, Web of Science
and Google Scholar, catalog of vascular plants of West Pa-
kistan and Kashmir were also consulted to obtain correct
botanical names (Awan et al. 2023; Hussain et al. 2023).

Quantitative ethnobotanical data analysis
The recorded values analyzed with various tools used in

quantitative documentation of plants (Hussain et al. 2023).
These indices help to understand the used pattern of me-
dicinal species among the communities of studied areas in
Fateh Pur Thakyala. For quantification, the characters of
species recorded during free listing were mention to obtain
the results. Different statistical measuring tools were used
as; fidelity level (FL), relative frequency of citation (RFC),
family important value (FIV), use value (UV), informant
consensus factor (ICF), consensus value for plant part
(CPP), percentage respondent knowledge (PRK), rank or-
der priority (ROP), cultural significance index (CSI), prac-
tical use value (PV), EC, total value and Jaccard index (JI)
(Hussain et al. 2023).

Informant consensus factor
The homogeneity of the information regarding a partic-

ular category of ailment is highlighted by the ICF values.
ICF was calculated by following (Heinrich 2000; Awan et
al. 2023):
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ICF = (Nur - Nt) / (Nur - 1)

where, “Nur” is the number of use citations for each dis-
ease category and “Nt” represents the number of taxa used
for that disease category.

Consensus value for plant part
Herbal recipes were prepared using different plant parts

in investigated area (Awan et al. 2023). The consensus val-
ue for plant different parts was calculated by formula as
follow:

CPP =PX /Pt

where PX, is total number of part citation and Pt, is sum of
all part citation.

Family important value
It is calculated by formula as follow:

FIV =FC /N x 100

where FC, total participants who mention species, N is
sum of all the plant families mention by participants (Awan
et al. 2023).

Use value
The UV represents the relative importance of a particu-

lar plant. Moreover, higher UVs indicate that there are
many use reports for a given plant species, whereas the val-
ue near zero indicates fewer reports, confirming the use of
the species (Awan et al. 2023).

It was calculated by using the following formula:

UV=3U,/N

where, “YU,” represents the total number of uses cited by
each informant for a given species, while “N” refers to the
total number of respondents or informants who participat-
ed in the survey.

Relative frequency of citation
The RFC was calculated by using the formula as follows:

RFC=FC/N

where, FC indicates the number of respondents or infor-
mants who mentioned the use of the species while “N” rep-
resents the total number of respondents or informants in-
volved in the study (Hussain et al. 2023; Ullah et al. 2023).

Fidelity level

The FL indicates the preference of one species over oth-
ers for the treatment of a particular ailment (Hussain et al.
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2023; Ullah et al. 2023). For the calculation of the FL of
plant species, the following formula was used:

FL (%) = NP/ N x 100

where, NP is the number of respondents who mention the
use of species for a particular ailment category, while “N”
is the number of respondents who cited the use of that spe-
cies for any ailment category.

Jaccard index
The similarity of knowledge between different commu-

nities was determined by comparing the findings of the
current study with 15 published peer reviewed papers at
regional and national level by applying JI (Amjad et al.
2020). This includes 6 studies from Azad Jammu and
Kashmir, 6 form Khyber Paktunkhawa, and 3 from other
areas of Pakistan. The studies conducted on the areas with
similar, vegetation, climatic condition, and cultures were
considered for comparison. JI was calculated following
Gonza et al. determined by (Amjad et al. 2020) using the
given formula:

_ ¢x100
(a +b) - 100

«_»

where, “a” is species of study area, “b” is species in sur-
rounding areas and “c” is number of common species in

both areas.

Data analysis
The collected data were subjected to quantitative analysis

using Microsoft Excel 2016 (Microsoft, Redmond, WA,
USA) regarding the percentages and graphical presenta-
tion. Arc-GIS version 10.7 (Esri, Redlands, CA, USA) was
used to make a study area map.

Demographic data of informants
A total of 70 informants compromising of 45 male (64%)

and 25 female (36%) were selected for interviewed after ini-
tial survey and many discussions. The demographic Infor-
mation of the participants is presented in (Table 1) which
showed the 70 informants were selected for interviews, out
of these, eight were between ages 25-40 (11%), nineteen
were 41-55 (27%), thirty-three were 56-70 (47%) and ten
were above 70 (14%). Educational status of the informants
revealed that there was illiterate 25 (36%), primary and
middle 14 (20%), matriculation 11 (16%), intermediate 13
(19%), and bachelors 7 (10%). The occupations of the infor-
mants were observed farmers 8 (11%), herb venders 24
(34%), herbalist/hakeems 16 (23%), nomads 15 (22%), and
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Demographic information of informants participated in
interviews

Distribution of respondents Number  Percentage (%)
Sex
Male 45 64
Female 25 36
Total 70 100
Age in years
25-40 8 11
41-55 19 27
56-70 33 47
>70 10 14
Profession
Farmers 8 11
Herb vendors 24 34
Herbalist/hakeems 16 23
Nomads 15 22
Educationists 7 10
Education
Illiterate 25 36
Primary and middle (1-8) 14 20
Matriculate (9-10) 11 16
Intermediate (11-12) 13 19
Bachelors (13-16) 7 10

The ethical approval for this study was obtained from the headmen of
the studied areas. All respondents were asked to sign a prior informed
consent (PIC) form after the objectives and possible consequences
of the study had been explained. The PIC form was translated into
the Urdu language; however, participants were not subjected to any
clinical treatment.

educationists 7 (10%). The informants were selected based
on their popularity in the area and interaction with the
medicinal plants. In addition to this, information obtained
from female informants about the use of indigenous plant
in different ailments was compared with the information
obtained from the male informants. It was observed that
female informants have more knowledge about the utiliza-
tion of local plants in the preparation and administration
of local drugs, which mirror their part in household ad-
ministration and infection treatment with a specific end
goal to keep the family healthy. Meanwhile, their role as a
plant collector particularly in rough and steep mountain-
ous tracts of the area was found to be less as compared to
men and traditional healers.

Floristic diversity of medicinal plants
The current study reported 135 medicinally important

plants species belonging to 115 genera and 54 families (Ta-
ble 2). The dominating family was Asteraceae (14 sp.), fol-
lowed by Fabaceae (11 sp.), Rosaceae (11 sp.), Lamiaceae (8
sp.), Moraceae (5 sp.), Solanaceae, Cyperaceae, Euphorbia-
ceae (4 sp.) and Poaceae, Sapindaceae, Rhamnaceae, Mry-
taceae, Malvaceae (3 sp.) for each (Fig. 2A). The study re-
vealed that there were small differences in usage of
medicinal plants of different families. The herbaceous life
form was dominating the study area with (79 sp.) used as
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herbal medicines followed by shrubs (23 sp.) and trees (33
sp.) (Fig. 2B). The predominance of the herbaceous habit in
mountainous areas is a common ecological phenomenon
throughout the world. The reason might be the high rain-
fall and moisture content at higher altitudinal areas. Our
results are in accordance with (Aftab et al. 2023; Ajaib et
al. 2015; Amjad et al. 2017; Arif et al. 2021). The prevalence
of these families might be due to their abundance and easy
accessibility in the study area. Moreover, majority of the
reported species of these families possess significant phar-
maceutical, pharmacological and organoleptic properties.

Method of preparation and administration
The medicinal plants were traditionally used by making

different recipes based on the actual site and type of dis-
ease treated. Decoction (40 reports) was the most common
method for preparation of herbal recipes, followed by ex-
tract (25 reports), fresh eaten (21 reports), powder (19re-
ports), juice (6 reports), tea (5 reports), Infusion (5 reports),
paste and cooked (4 reports) (Fig. 3A). Remaining mode of
remedial preparation oil, chewed, milk, pulp, resin, mi-
swak, ash, cooked, soaked, and milk were shared by three
or less than three plants. The route of administration was
recorded oral (79%) and topical/oral (21%) (Fig. 3B). The
current findings were supported by previous documenta-
tion (Aftab et al. 2023; Amjad et al. 2020; Arif et al. 2021;
Tjaz et al. 2021). The availability of active metabolic com-
pounds might increase due to the fact of heating which
speed up the biological reactions. Sometimes, whole plants
were used in herbal preparations. Most of the herbal reci-
pes were prepared using single plant species assuming
non-toxicity, palatability, and high efficacy (Shaheen et al.
2017). Some recipes were based on application of two or
more plants to attain maximum therapeutic effects. The
number of medicinal plants and frequency of dose are
based on patient condition, health, age, and disease severi-
ty. These findings were comparable to previous reports
(Ahmad et al. 2017; Amjad et al. 2020; [jaz et al. 2021; Sha-
heen et al. 2017).

Quantitative ethnobotanical data
Participants of free listing cited 135, ethnomedicinal spe-

cies that used to cure different diseases, were both cited
and observed.

Cultural, practical, economic, and total value
Cultural, practical, and ECs of study area were calculated

to check the valuation of species concerning their distribu-
tion. The study area is situated in sub-tropical ecological
zone with mountain terrains. About 86 plants species in
current study had very low total value and 49 had a high
value. The species Allium cepa, Zanthoxylum armatum,
Allium sativum, Olea ferruginea, Mentha royleana, Ficus
carica, Punica granatum, Mallus domestica, Bergenia ligu-
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A. Dominant Pant Families

Values

(4 < (7 > (4 < (4
& & & & & & & & & &L L &
& FF L FFF FF
L R N N R P R G
voor 8 « R

Families

Fig. 2

A. Mode of Preparation of Herbal Medicines

INFUSION
JUICE
TOOTHBRUSH
EXTRACT
POWDER
EATEN/PASTE
EATEN
TEA
DECOCTION
COOKED/PASTE

Mode of Preparation

15 20 25 30 35 40

Values
Fig. 3

lata, Berberis lyceum, Juglans regia, and Justicia adhatoda
recorded in study area had highest total value. Cydonia
oblanga represented low practical, economic, and total val-
ue as they had low cultural value only recorded for the
treatment of sexual disorders by hakeems (Table 3).

Informant consensus factor
The ICF value ranged from 0.25 to 0.81, calculated on

the base of reports against each disease category as pre-
sented in Figure 4. The ailments were classified into 12 dif-
ferent categories. The disease category digestive disorders,
respiratory disorders, Urinogenital disorder and dental
disorders showed maximum consensus since the infor-
mants approved the same plants for each disease category.
The major plant reported are M. royleana, A. cepa, A. sa-
tivum, F. carica, J. regia, B. Iyceum, and B. ligulata in study
area (Fig. 4).

Family important value
The collected data showed FIV values (2.59) Alliaceae,

Lamiaceaeae, Iuglandaceae, Moraceae, Solanaceae, Rosace-
ae, Punicaceae, Rutaceae, Oleaceae, Poaceae, and Saxi-

B. Life Form of Reported Medicinal
Plants

Life Form
wv
F
3
c
o

0 20 40 60 80 100

Values

(A) The number of plant families and (B) life form of medicinal plants reported in study area.

B. Route of Administrationof Herbal
Medicines

m Oral mTopical/Oral

45

(A) Mode of preparation and (B) route of administration of herbal medicines.

fragaceae were dominant families with FC values (100%)
while Lauraceae (1.07), Araliaceae (1.00), Linaceae (0.56),
Adoxaceae (0.78) Potamogetonaceae (0.81) Pteridace-
ae(0.78), Violaceae (0.67) shown least FIV value in study
area of Fateh Pur Thakyala, Kashmir (Fig. 5).

Consensus value for plant part
The values of CPP range from 0.03 to 0.40. Total four-

teen reports were recorded in studied areas that contain
leaves, flowers, fruit, seeds, roots, stems, bark, whole plant,
twigs, rhizome, bulb, corms, pods and tubers (Fig. 6A). In
current study leaves (0.41 CPP values) were commonly
used in preparation of medicines followed by fruits (0.17
CPP values), seeds (0.13 CPP values), flowers (0.09 CPP
values), stems (0.06 CPP values), roots (0.06 CPP values)
and whole plants (0.03 CPP values). The remaining parts
twig, pods, arial part, corm; bulb denotes denoted low CPP
value (Fig. 6B).

Relative frequency of citation
In present, study the value of frequency citation sort

from (0.2-1). Maximum value of RFC verified for Acacia
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Fig. 5 Family important value of reported medicinal flora.

modesta, A. sativum, Aloe vera, M. royleana, Ailanthus al-
tissima,B. ligulata, Z. armatum, C. oblanga, Eriobotrya ja-
ponica, F. carica (1.00 each). The minimum value of RFC
in Fateh Pur Thakyala was recorded for Salix caroliniana,
Androsace umbellata (0.20 each), Boerhavia procumbens
(0.23), Cyperus scariosus, Litsea glutinosa, Xanthium stru-
marium, Sapindus mukorossi (0.24 each), and Pueraria
tuberose, Prinsepia utilis, Origanum vulgare (0.26 each).
The detailed literature reviews of the reported medicinal
plants in current study were performed to explore their
previously reported medicinal values (Table 3).

Fidelity level

The fidelity values reveal the preference of a specific
plant species as reported by local people for treatment of

particular disease in study area. The FL values of reported
medicinal plants ranges between 20% to 100%. The fidelity
values of plants species A. cepa, Z. armatum, A. sativum, O.
ferruginea, M. royleana, F. carica, P. granatum, J. regia, B.
ligulata, Rosa indica, A. vera, and Malus domestic, Morus
alba were recorded 100%. These plants species are mainly
used to cure digestive, respiratory disorders, urinogenital
disorder, opthalmentic disorder, ENT, dental and skin dis-
orders. Some others plant species with high FL values were
recorded Dodonaea viscosa (94%), Ficus benghalensis
(92%), Commelina benghalensis (88%) J. adhatoda (85%), B.
Iyceum (81%), Albizia lebbeck (74%), Cannabis sativa (64%),
and Grewia villosa (53%). These plant species were mostly
used for the treatment of dysentery, indigestion, pain and
constipation, etc. The species with high fidelity values re-
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A. Plant Parts Use Reported B. Consensus Values for Plant Part (CPP)
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Fig. 6 (A) Plant parts used reported in study area and (B) consensus values for plant part.

flects their extensive use against specific disease in the
study area that can be subjected to further pharmacologi-
cal studies (Table 3).

Novel plant uses
The results of current study were compared with 10 lat-

est published articles from adjoining areas or areas having
similar vegetation across Pakistan. The JI showed highest
values with results of studies published by (Aftab et al.
2023; Hussain et al. 2018; Umair et al. 2019) on Tehsil Khu-
irratta (AJK), Chenab riverine area, Punjab province Paki-
stan and Koh-e-Safaid Range, northern Pakistan respec-
tively. The least value for JI was found in the studies of
(Hussain et al. 2023) on Western Himalays and (Awan et
al. 2023) on the Lesser Western Himalayas Azad Kashmir,
Pakistan and (Bano et al. 2014b) on Karakoram-Hima-
layan range, Pakistan (Table 4). High similarity reflects
similar culture, traditions vegetation, and geography
among the areas along with high level of cross-cultural ex-
change of traditional knowledge among the community
while high differences or least value of JI reflects that areas
do not share common cultural values. The comparative
analysis of current study with previous literature revealed
some novel plants uses which were not reported earlier
from this region. These novel uses included the extract of
whole plant of B. ligulatafor wound healing. An extract
Bulb of A. cepa was used to treat Urinary disorders. Fruits
of C. oblanga cooked in ash were used against sexual dis-
orders. The extract of root of Acacia nilotica was used to
cure jaundice. Leaves of A. vera were used against diabetic
patient. The seeds of Z. armatum were used in powdered
form to treat cholera.

Discussion

The wild herbaceous flora was dominated in the study
area with 79 reported plant species followed by trees and
shrub life form with 33 and 23 reported plant species re-
spectively (Fig. 2B). Often, the medicinal plants reported
have perennial life cycles. These findings were closely relat-
ed to the previous reports (Aftab et al. 2023; Ahmad et al.
2017; Amjad et al. 2017, 2020). The common use of wild
herbs for medicinal purposes are due to their easily avail-
ability and their high potential of curing diseases as com-
pared to others life forms. Probably, traditional healers
used mostly herbs and trees compared to other life forms
as medicine due to their availability in nature. Local people
usually collected medicinal plants from roadsides, swamp
or swamp edges, woodlots, wet grasslands, grassland, bush
land, forest, forest edge, fallow land, home garden, and
cropland (Amjad et al. 2020). Species range limits are
alienated by the species ecological niche which are often
found to be linked with spatial gradients in ecological fac-
tors (e.g., precipitation, temperature) and are explained by
a set of factors, e.g., climate, habitat structure, and preda-
tors or competitors pairs (Ahmad et al. 2017). The local in-
formants revealed that herb dealers collect herbs from the
wild and supply to herbal shops or market without paying
any attention to their preservation. Although some of the
listed plants are presented in the study area, some of them
are rare due to harvesting or deforestation. The mode of
preparation and route of administration of herbal medi-
cines depends on the availability of plants and indigenous
knowledge of people (Ajaib et al. 2021; Amjad et al. 2020).
Among different plant parts uses, leaves are reported most
commonly used plant part in herbal recipes due to their
availability and rich in bioactive compounds (Ajaib et al.
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dental disorders whereas, low ICF values for others diseas-
es showed the less consistency among informants’ indige-
nous knowledge. Disease of stomach, bronchitis, cough,
flue and fever are domination in study area due to their
cold temperature and indigenous people sustain their lives
by working in forest and fields. The fidelity value reflects
the importance of specific plant species reported by local
people for treating the specific disease in the study area.
The high FL of plants species represented their high poten-
tial of treating diseases which must be subjected for phar-
maceutical investigations (Amjad et al. 2020). The litera-
ture revealed that high FL values of species are used for
treating digestive, respiratory and urinary disorders. The
plants species reported with low FL values were not well
known by local informants about their ethnomedicinal us-
age. This forecast that may be in upcoming generation the
ethnobotanical knowledge about these plant species may
be completely depleted (Amjad et al. 2020).

RFC is used to determine the important species used for
curing different ailments by native people. The plants spe-
cies with high RFC value were abundant in the area there-
fore the local people were much familiar with them partic-
ularly concerning ethnomedicinal perspective over a long
period. Likewise, the plants with special properties to cure
particular disease were well known among the local cul-
ture; therefore, their precise properties to treat particular
disease have got famous and deep rooted. The plant species
with high RFC values would be interesting for phytochem-
ical and pharmacological profiling and possible future
drug discovery, as well as authentication at a commercial
level (Amjad et al. 2020; Shaheen et al. 2017; Umair et al.
2019).

UV reflects the relative importance of every species with
to more use reports by local people. The UV values are di-
rectly related to plant use reports which reflect their high
UV (Amjad et al. 2020; Hussain et al. 2023). These plant
species are used repetitively and are biologically more ac-
tive. It is not necessary that the plant which has low UV
value become unimportant or not biologically active as the
RFC and UV are constant in particular area but they may
be change according to the variation in the knowledge of
indigenous people from area to area or within area. Species
with high RFC and UV were often overharvested by inhab-
itants, so they are prioritized for conservation and sustain-
able use; otherwise, they will be extinct from the area in
near future (Amjad et al. 2020; Awan et al. 2023; Hussain
et al. 2023; Mirzaman et al. 2023).

Threats to medicinal flora and indigenous

knowledge
The majority people of the Fateh Pur Thakyala are rural

and inhabitants on hilly areas. Due to less development in
the area majority of the people are illiterate and their main
source of incomes are diaspora, agriculture, livestock, cut-
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ting forest. Some of them collect the medicinal plants and
selling them at low prices to local herb dealers. The local
dealers exploit herbs to pharma companies or exported to
other places. Over-exploitation of medicinal plant species
by untrained collectors, e.g., uprooting of medicinal plants,
forest fires, deforestation, over-grazing, and urbanization,
are contributing significantly toward the decline of medic-
inal plant species of the study area. Therefore, authorities
should take strict action against over exploitation of me-
dicinal plants and make sure the conservation and sustain-
able usage of medicinal flora. Moreover, forest and agricul-
ture departments’ collaboration with universities and local
people can contribute conservation and sustainable use of
medicinal plants. People should be aware for their medici-
nal importance as the indigenous knowledge is under
threat due to urbanization and allopathic medicines revo-
lution by conduction seminars in schools, colleges and
universities by competent authorities. The traditional
knowledge of medicinal flora in the study area is mainly
restricted to the older now members of the community
members which are passing away. The younger generation
is not interested in learning about traditional plant use,
and makes more use of allopathic medicine. The tradition-
al health practitioners (hakeems) have profound traditional
knowledge, but many are not willing to share it with other
people. These factors may lead to the erosion of traditional
medicinal knowledge among the rural communities of
area.

In conclusion, the 135 medicinal plant species were re-
corded in the study area used by inhabitants for curing
different ailments. Medicinal plants are growing abun-
dantly in the wild, or some are cultivated on farmlands in
the Punjab, Sindh, KPK, Baluchistan, and Azad Kashmir.
The documented data reflect that local people are still
highly dependent on medicinal plants for treating various
diseases, as public health facilities are hard to reach, and
still have a large knowledge of medicinal plants. The tradi-
tional knowledge is mainly in the hand of elder people and
health practitioners (hakims), but the young generation is
not much interested in herbal recipes. This lack of interest,
as well as impacts like overgrazing, deforestation, and soil
erosion, are reducing the medicinal flora in the area, and
strategies related to resource conservation and further eth-
nobotanical and pharmacological research are highly rec-
ommended for the conservation of this precious treasure.
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