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Abstract

Background In the Himalayas, traditional knowledge and biodiversity are strongly linked due to the symbiotic inter-
action between plant and cultural diversity, as well as the support provided by cultural memories, ecological aware-
ness, and social norms. Our study was focused on documenting the vanishing knowledge in the Kashmir Himalaya
with the following main objectives: 1) to document the ethnomedical and cultural knowledge of the local flora, 2) to
evaluate the cross-cultural use of the flora in the region, and, finally, 3) to identify the key indicator species utilized by
each ethnic group using multivariate statistical analysis.

Methods We used semi-structured questionnaires to conduct interviews with people of different ethnicity, gender,
age, and occupational categories. The intercultural relationships of species utilization among ethnic groups were
examined using a Venn diagram. The overall trends between the indicator values and the plant species used by
diverse ethnic groups were illustrated using the linear regression model.

Results We recorded 46 species belonging to 25 different families used by the local people of the Kashmir Valley
belonging to four ethnic groups (Guijjar, Bakarwal, Pahari, and Kashmiri). The dominant families recorded were Aster-
aceae and Ranunculaceae followed by Caprifoliaceae. Rhizomes were the most utilized plant part, followed by leaves.
A total of 33 ailments were treated with plants, and gastrointestinal disorders were treated with most species followed
by musculoskeletal diseases and dermatological problems. Across cultural relationships, the Gujjar and Pahari showed
greater similarity (17%). This may be due to the fact that both ethnic groups share a common geographical landscape
and are exogamous to each other. We identified key indicator species used by different ethnic groups with significant
(p <0.05) values. For instance, in the Gujjar ethnic group, Aconitum heterophyllum and Phytolacca acinosa had signifi-
cant indicator value, which was due to the fact that these plants were easily accessible and also had a wide range of
uses. In contrast, the Bakarwal ethnic group showed different indicator species, with Rheum spiciforme and Rhododen-
dron campanulatum being highly significant (p < 0.05), because this ethnic group spends the majority of their time in
high-altitude pastures, using a particularly wide variety of plant species for medicine, food, and fuelwood. While indi-
cator values and plant usage were positively correlated for the Guijjar, Kashmiri, and Pahari ethnic groups, they were
negatively correlated for the Bakarwal. The positive correlation indicates cultural preferences for certain plant use and
underlines the cultural significance of each species. The current study reported new uses for the following species:
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raw roots of Jurinea dolomiaea used for tooth cleaning, seeds of Verbascum thapsus applied for respiratory diseases,
and flowers of Saussurea simpsoniana given to anyone as a good luck wish.

Conclusion The current study highlights historical ethnic group stratifications and cultural standing while comparing
reported taxa across cultures. Each ethnic group made extensive ethnomedical use of plants, and knowledge, origi-
nally transmitted verbally, is now available in writing for reference. This could pave the way for providing incentives to
local communities to showcase their talents, celebrate them, and gain from potential development initiatives.

Keywords Cultural relationships, Linear regression model, Indicator values, Ethnic groups, Western Himalayas

Introduction

Local and indigenous communities often have a close
link with the environment [1] and often living in natu-
ral habitats they hold tremendous traditional knowledge
about the use of biotic resources [2]. It is well acknowl-
edged that traditional medicine has contributed to the
discovery of a wide variety of allopathic drugs [3, 4]. For-
est products such as food, fodder, and medicine are an
important livelihood source for communities [5]. Knowl-
edge of medicinal plants and their usage are part of cul-
ture and knowledge institutions [6]. Local knowledge
incorporates different elements including human cogni-
tion, social networks, cultural beliefs, local categorization
systems, language, religion, and information access [7, 8].

Ethnobotanical documentation can contribute to the
conservation of local plant diversity, culture, and their
interactions [9, 10]. The identification of new ingredients
for allopathic medications and formulations might be
based on ethnobotanical research that records traditional
knowledge [11, 12]. Because of the symbiotic relation-
ship between plant diversity and cultures, and religious
traditions and rituals, cultural diversity and biodiversity
are closely related in the Himalayas [13, 14]. If appropri-
ately channeled, plant resources can also give direct eco-
nomic benefits through trade and play an important role
in improving livelihoods [15], helping to alleviate issues
such as unemployment and food insecurity.

Traditional medicines are important in many countries,
e.g., China, India, and Japan [16]. In India, around 65% of
the population particularly in rural areas is still depend-
ent on traditional medicine for primary health care [17].
The most important health issues are often intestinal
problems linked to inadequate sewage infrastructure
and a lack of safe drinking water [18, 19]. The Himalayan
region holds more than half of India’s biodiversity [20],
serving as a prime resource for food and medicine [8, 21].
Kashmir, part of the union territory (Jammu & Kashmir)
in India lies in the lap of the Himalayas. The people living
in the far-flung areas of the region are largely dependent
on the flora [22]. Forest resources are a source of income,
employment, lodging, shelter, food, fodder, fuel, tim-
ber, vegetable, and medicine [20]. The local population
belongs to different ethnic groups like Gujjar, Bakarwal,

Pahari, and Kashmiri and possesses a unique wealth
of information. Traditional knowledge has, however,
been impacted by migration, urbanization, employment
trends, and rising living standards. Our research followed
key goals in order to document the loss of knowledge in
the area: 1) to document the ethnomedicinal and cultural
knowledge of local flora, 2) to analyze the cross-cultural
use of the flora in the region, and 3) finally to identify the
key indicator species utilized by each ethnic group using
multivariate statistical analysis. By providing an answer
to the aforementioned question, we will be able to pro-
vide additional cross-cultural ethnobotanical information
on the forest resource that can support the preservation
of regional plant diversity, culture, and their interactions.

Research and methodology

Study area

Kashmir division is part of the North-Western Himalayas
and is currently administered as a part of the Union Ter-
ritory (Jammu & Kashmir) in India, with 10 administra-
tive districts (http://kashmirdivision.nic.in) (Fig. 1).

The region is mainly mountainous with maximum tem-
peratures of 35 C° in summer and -6 C° in winter. The
month of March receives the highest rainfall. The region
is characterized by Himalayan dry temperate to subalpine
forest types [14]. A rich cultural diversity with prominent
ethnic communities like Pahari, Kashmiri and Bakarwal
and Gujjar exists [23]. The languages spoken are Pahari,
Kashmiri, and Guyjjari, respectively. The local ethnic com-
munities follow different religions, like, Islam, Hinduism,
and Sikhism.

Socioeconomic background

People living in the region are mainly engaged in agricul-
ture (Pahari, Kashmiri) and cattle rearing (Bakarwal and
Guyjjar) [24]. Participants of the study also held Govern-
ment jobs (6.09%), were wage laborers (14.63%), crafts-
men (18.29%), herders (21.95%), housewives (9.75%),
and shopkeepers (14.63%). In our study most of the tra-
ditional knowledge holders were old-aged people (56—
75+) (50%) followed by middle age-group (27-55 yrs.)
(1.70%) and young age-group (18-26 yrs.) 18.29%). The


http://kashmirdivision.nic.in

Haq et al. Journal of Ethnobiology and Ethnomedicine (2023) 19:12 Page 3 of 26
74°0'0"E 74°300°E 75°00°E 75°30'0'E
1
=
3
o
o
«
Vi pa P
S \
. P L TN ——
‘ ¥ ‘ ® o
f / . z
e ) S L
§ . ' Bandipore ‘\ —g
s a' ® 0 44
P .. 5 ® & - S 3
L N S
N\ - S
\ \»‘ > fv‘ L5 9\/ Ganderbal TN
S S \ U A S an VN
J—g® o
};/ . Baramula ‘h & n;q? -~ ‘
b . z
(2 PE T
\ o
'\'/y\ . 7 '3
\ / F’quav' /
\’/ Badgam . = D
4\ /’ Anantnag \
\ /»-&Wo ?
R \:\év/\#Shuply )'"N \
z ¢ y @) z
S e |
& E i N ) o
™ \\ eif ™
5
Legend
- , gl LT lkm | Z
81 @  Surveyedvilages 012525 50 75 100 [©
3 ; 3
J ) \J
74°0'0"E 74°30'0°E 75°0'0"E 75°30'0°E

Fig. 1 Map of the study area (a) India (b) Kashmir (c) showing the surveyed

majority of the population lives in rural areas. People
widely use plants for primary health care and some clans
have legacy of this traditional information about plants to
treat a variety of ailments, with remedies often adminis-
tered by traditional medicinal practitioners, locally called
Hakeems.

Demography of informants

A total of 82 respondents were selected for interviews,
comprising 63 men and 19 women due to cultural limi-
tations (Table 1). Before documentation, frequent visits
were carried out in the study to ensure the cooperation
of local people. The interviews followed [20, 25]. Prior
to each interview, verbal prior informed consent was
obtained, and the ISE Code of Ethics was followed (Inter-
national Society of Ethnobiology, Code of Ethics. 2006)
(https://www.ethnobiology.net). A translator was used
to conduct the interviews in the respective native lan-
guages. As stipulated under the Nagoya Protocol, based
on the agreement with the local participants, the ethnic-
ity of the participants and the language information are

villages in the Kashmir valley, India

not revealed. Using semi-structured questionnaires, we
conducted interviews with individuals of various ages,
gender, and occupational groups [10, 20]. Participants
were asked about species, including information about
the local name, parts used, disorders (ailments) treated,
formulations, methods/techniques used in the prepa-
ration, adverse effects (if any), and use for treating that
particular diseases. Most of the people in the study area
had formal education (54.87%) and we found that illiter-
ate people had less ethnomedicinal knowledge (45.12%).
All the informants in our study followed Islam. At each
research site, at least one knowledgeable informant
assisted in specimen verification and herbarium prepara-
tion. Both photos and live plants were shown to the par-
ticipants for identification and to obtain local names. The
collected specimens were cross-checked with the assis-
tance of taxonomist at the University of Kashmir, Srina-
gar (J&K), where the specimens were also deposited. To
authenticate plant names, we used POWO 2019 (http://
www.plantsoftheworldonline.org/).
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Table 1 Demographic status of the respondents from the study area
Demographic Total Guijjar Kashmiri Pahari Bakarwal
features percentage
Respondents 82 24 19 21 18
(29.27%) (23.17%) (25.61%) (21.96%)
Male 63 17 15 14 16
(76.82%)
Female 19 7 2 6 4
(23.17%)
Original language Gojeri Kashmiri Pahadi Gojeri
Urdu Urdu Urdu Urdu
Religion Shia and Sunni Islam Shia and Sunni Islam Sunni Islam Sunni Islam
Hinduism Hinduism
Nativity Resident Resident Resident Migratory
Marriages Exogamous with other Exogamous with other Exogamous with other Mus-  Exogamous with

Muslims (Bakarwal)

Muslims (Pahari)

lims (Kashmiri, Gujjar) other Muslims

endogamous (Sikh) endogamous (Hindu) (Gujjar)
Livelihood source Horticulture Horticulture Agriculture & Pastoralism
& pastoralism cattle rearing

cattle rearing

Ethnic communities

A total of four different ethnic communities were
reported from the Kashmir division, i.e., Gujjar, Kash-
miri, Pahari, and Bakarwal (Table 1). The Kashmiri eth-
nic group is the most dominant ethnic group in the study
area, inhabiting the plain areas of the Kashmir valley;
most of them followed Islam. All participants were using
traditional medicine, although due to urbanization they
were now largely consuming generic medicine. They have
their own tradition and different language compared to
other ethnic groups in the study area. Gujjar and Pahari
ethnic groups live together and inhabit especially areas
close to forested areas of the study area and are the sec-
ond and third dominant ethnic groups in the study area.
They share the same cultural tradition and mostly inter-
marry, with a small difference in their languages. The
Bakarwal ethnic group mostly migrate to the study area
in spring from the Jammu region of Jammu & Kashmir
and return in fall, using the alpine regions of the Kash-
mir valley. They have their own tradition and culture and
there is a little similarity between Bakarwal and Kash-
miri ethnic groups as they have little interaction between
these two ethnic groups.

Data analysis

The data were processed and analyzed in Microsoft
Excel. Overall trends in fidelity level (FL) and use value
(UV) were expressed through linear regression mod-
els through GraphPad Prism version 9 (GraphPad Soft-
ware, CA, USA). We used fidelity level (FL) to determine
which species were the most popular among residents in
a given area [26]. To examine cross-cultural relationships

of species utilization among ethnic groups a Venn dia-
gram was created using Bioinformatics and Evolutionary
Genomics software [16]. The indicator species for differ-
ent ethnic groups were calculated based on the percent-
age of citations using the PAST software (version 10.3).
Following the determination of the indicator values for
each plant species, a linear regression model through the
use of OriginPro version 9.8 was used to examine the cor-
relation between the indicator values and the plant spe-
cies used by different ethnic groups, including the Guyjjar,
Kashmiri, Pahari, and Bakarwal. The Jaccard Index (JI)
was computed I to compare our data to previously pub-
lished data from neighboring areas following Gonzalez-
Tejero et al. [27] using the given formula:

Jl=c*%100/(a+b) — ¢

A qualitative comparison was made with 20 studies con-
ducted in other Himalayan region by Ahmad et al. [28],
Abbas et al. [29], Amjad et al. [30], Bano et al. [31], Bhat
et al. [32, 33], Bhatia et al. [34], Farooq et al. [35], Khan
et al. [36], Kumar et al. [37], Mir et al. [38], Ojha et al. [39],
Rana et al. [40], Rashid et al. [41], Shah et al. [42], Sharma
et al. [43], Singh et al. [44—46], and Wali et al. [47].

Results and discussion

Plant composition and distribution patterns

We recorded 46 species belonging to 25 different fami-
lies used by the local people from four ethnic groups
(Gujjar, Bakarwal, Pahari, and Kashmiri) of Kashmir
valley (Table 2). The number of plant species identified
in the research area was comparable to that found in
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Fig. 2 Species family relationship of the vegetation in the high-altitude Western Himalaya

past ethnobotanical investigations conducted in other
Himalayan regions. For example, Barreda et al. [48]
reported 53 plants from Monpa tribe in Eastern Hima-
layas; Mir et al. [9] reported 32 pants species from dif-
ferent ethnic groups of Kupwara, Kashmir Himalayas;
Asif et al. [22] reported 29 species from various ethnic
groups from remote tehsil (Karnah); Sher et al. [49]
reported 53 plants from District Swat, Pakistan.

The distribution of species across 25 families was
disproportionate, with 7 families (Asteraceae, Ranun-
culaceae, Apiaceae, Caprifoliaceae, Polygonaceae, Gen-
tianaceae, and Lamiaceae) accounting for about half
of the species and 18 families accounting for the other
half, including 13 families represented by single species.
The species family relationship is shown in Fig. 2. The
dominant families were Asteraceae and Ranunculaceae
(11% each) followed by Caprifoliaceae (7%) (Table 2).
Asteraceae was found dominant in many biomes, pri-
marily in open habitat ecosystems [50]. Several studies
have concluded that the Asteraceae was also the most
important or useful family in the surrounding areas of
Pakistan and Kashmir Himalayas [9, 51, 52]. Likewise,
[53] also reported Asteraceae as a dominant family in
the Highlands of Gasa District, Bhutan. Ranunculaceae
was the second leading family in our study area. Kay-
ani et al. [54] also reported Ranunculaceae as a lead-
ing family from the high-altitude of Pakistan. Because
of their alkaloids, sterols, flavonoids, and glycosides,

plants in the Asteraceae and Ranunculaceae are known
as a rich source of medicinal products used to treat a
variety of ailments [55, 56]. Furthermore, the current
study discovered that families had unequal distribution
patterns, with 13 monotypic families, it agrees with
earlier ethnobiological research from other Himalayan
areas [20, 22].

Traditional cultural use categories

The most common use of plants was for medicine (72%)
followed by food (14%) and fodder (5%) (Table 2). This
suggests that the high-altitude plant resources are
significant in all facets of life for those who reside in
remote areas, especially in terms of providing for their
fundamental needs in terms of food, shelter, livelihoods
and healthcare. Several other studies also reported
similar results from other Himalayan regions like [20]
from District Reasi, Northwestern Himalaya, [57] from
Kashmir Himalayas [14], and from high-altitude Trans
Himalaya. People often prefer to use traditional medi-
cine because it is widely available locally, less expen-
sive, has few perceived side effects, its accessibility,
and simplicity in administration, and there is a growing
importance of medicinal plants commonly used in folk
medicine [58]. However, many species may fail to pass
clinical testing due to their toxicity and biocompatibil-
ity issues.
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Fig. 3 Distribution of plant species in various plant parts categories used in the region. The direction of the lines depicts which plant species is
linked with which part used and thickness of each bar indicates the degree of parts used in each category

Parts used

Different parts of plants were used with a significant differ-
ence (y2=90.587, df=7, p<0.001). Rhizomes were most
utilized (45% of uses), followed by leaves (31%) and fruits,
flowers, and seeds (5% each) (Fig. 3). Rhizomes are widely
used in pharmaceutical preparations due to their high con-
centration of bioactive components [11]. Similar findings
were reported by various ethnobotanists including [9] from
Kashmir Himalayas, [59] from Northern Ethiopia, and [2]
from tribal communities in the Western Himalaya. Exces-
sive use of rhizomes, particularly in the case of threatened
species, should be avoided because it can have a detri-
mental impact on population and growth, as well as lead
to extinction [9]. Leaves might have the potential to be a

source of valuable drugs in addition to food. The presence
of alkaloids in them explains why they are often employed
as a remedy in traditional medicine so efficiently [14].

Form of remedy preparation

In the current study, powder (59%) was the most frequent
preparation form, followed by paste (15%) and decoction
(14%) (Table 2). Rokaya et al. [60] also reported powder
form as the common form used by local inhabitants of
Nepal India. The patients regarded powdered prepara-
tions as quite effective, and it was utilized whenever
possible. Similarly, findings were reported by [61] from
Himalayan India.
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Fig. 4 Distribution of plant species in various disease treated categories used in the region. The direction of the lines depicts which plant species is
linked with which disease and thickness of each bar indicates the degree of plants used to treated disease in each category

Diseases cured

A total of 33 aliments were treated with plants, and most
species (25%) were employed for gastrointestinal dis-
orders, followed by musculoskeletal diseases (20%) and
dermatological problems (12%) (Fig. 4, Table 2). The pos-
sible reason behind these results might be that gastroin-
testinal disorders are common in these areas due to a lack
of hygienic conditions, malnutrition, and a lack of pure
water. Similar results were reported by [62] and [12] from
Pakistan; [63] from Northern Nigeria; and [9, 35] and
[30] from various ethnic groups of Northern Himalaya.
Among the uses of plants for medicine, the treatment of
gastrointestinal diseases holds a significant role in many
regions [64—67].

Novelty of the study

This study’s list of 46 wild plants was cross-checked
against 20 published articles from the entire Himalayan
region (Table 3). This comparison helped to reveal vari-
ances of local wild plants that existed across various pop-
ulations and places as shown in the Jaccard Index (JI). In
the current study, the JI values ranged from 10.87 to 0.64
(Table 3). The highest value was reported from District
Kupwara [33; 10.87] followed by the Sindh forest, Jammu
& Kashmir, India [36; 9.40], and Kedarnath Wildlife
Sanctuary, Himalaya, India [32; 7.03]. Due to similar geo-
graphic or climatic conditions, the greater JI score dem-
onstrates the similarity in vegetation types between the
two places. The minimum JI was calculated in the study
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Table 3 Jaccard index value for plants

Study area Region Year NT NTSU NTDU NTCBS TRAA TRSA PTSU PTDU JI Citation
Neelum Valley AJK, Pakistan 2017 50 2 3 5 45 41 400 6.00 549 [28]
Baltistan region Karakorum range-Pakistan 2017 84 1 2 3 81 43 1.19 2.38 236 [29]
ToliPeerNational Park AJK, Pakistan 2017 121 3 4 7 14 39 248 331 438 [30]
Skardu Valley Karakoram-Himalayan, Pakistan 2014 50 0O 4 4 46 42 0.00 800 435 [31]
Kedarnath Wildlife Sanctuary ~ Himalaya, India 2013 152 3 10 13 139 33 1.97 6.58 7.03 [32]
Kupwara District Jammu & Kashmir, India 2021 107 3 12 15 92 31 280 1121 1087 [33]
Udhampur Jammu & Kashmir, India 2014 166 0 2 2 164 44 0.00 120 095 [34]
Dhirkot AJK, Pakistan 2019 140 1 3 4 136 42 0.71 2.14 220 [35]
Sindh Forest Jammu & Kashmir, India 2022 82 4 7 1 71 35 488 854 940 [36]
Shankaracharya Hill Jammu & Kashmir, India 2015 130 0 2 2 128 44 0.00 1.54 1.15 [37]
Northern Jammu and Kashmir Jammu & Kashmir, India 2022 109 1 4 5 104 41 0.92 3.67 333 [38]
Bageshwar district Central Himalaya, India 2020 70 1 3 4 66 42 143 429 357 [39]
Chamba district Western Himalaya, India 2019 83 2 3 5 78 41 241 361 403 [40]
Azad Jammu and Kashmir AJK, Pakistan 2018 73 1 3 4 69 42 137 411 348 [41]
Poonch districts Jammu & Kashmir, India 2015 104 2 4 6 98 40 1.92 385 417 [42]
Uttarakhand Sub-Himalayan, India 2013 24 0 1 1 23 45 0.00 417 145 [43]
Bandipora District Kashmir Himalaya, India 2016 111 0 1 1 110 45 0.00 090 064 [44]
Rudraprayag district Western Himalaya, India 2017 78 2 2 4 74 42 2.56 256 333 [45]
Jasrota Hill Western Himalaya, India 2020 121 0 2 2 119 44 0.00 1.65 121 [20]
Diamir district Western Himalayas, Pakistan 2022 61 0 2 2 59 44 0.00 328 190 [47]

NT Number of taxa, NTSU Number of taxa with similar uses, NTDU Number of taxa with dissimilar uses, NTCBS Number of taxa common in both studies, TRAA Taxa
reported in allied area, TRSA Taxa reported in study area, PTSU Percentage of taxa with similar uses, PTDU Percentage of taxa with dissimilar uses, JI Jaccard index

of Bandipora District, Kashmir Himalaya, [44; 0.64],
where only 1 similar plant was reported with the current
site because there is a significant difference in the geog-
raphy; the reported site is a mountainous region with
low altitude, whereas the current study is a high-altitude
mountain region.

The current study also reports 18 wild species that have
rarely been documented for treating human ailments
in the ethnobotanical literature: Aconitum violaceum,
Angelica glauca, Aquilegia nivalis, Arnebia benthamii,
Bunium persicum, Corydalis cashmeriana, Delphinium
cashmerianum, Dipsacus inermis, Fritillaria imperialis,
Gentiana kurroo, Iris hookeriana, Lagotis cashmeriana,
Potentilla nepalensis, Rheum spiciforme, Rheum webbi-
anum, Rhododendron campanulatum, Thymus linearis,
and Trigonella emodi. While 28 medicinal plants had
already been reported in the available literature, we doc-
umented novel utilization for 18 of these species (Fig. 5).
The present study reported new uses for 24% plant spe-
cies, e.g., rhizome of Corydalis govianiana for killing
lice in animals, raw roots of Jurinea dolomiaea for tooth
cleaning, seeds of Verbascum thapsus for respiratory dis-
eases, leaves of Bergenia ciliata as lid for utensils, flow-
ers of Saussurea simpsoniana were presented to anybody
a wish for good luck, leaves of Dipsacus inermis were

used for internal injuries and body inflammation, leaves
of Arnebia benthamii as brain tonic, leaves of Viburnum
grandiflorum against muscle sprain, leaves of Aconitum
violaceum used as food, rhizome of Geranium wallichi-
anum as dye, bark of Rhododendron campanulatum to
overcome drug addiction, rhizome of Aconitum hetero-
phyllum for stomach problems and piles.

Use value

In the present study, the highest UV of 0.86 was calcu-
lated for Aconitum heterophyllum and the lowest UV of
0.26 for Androsace rotundifolia (Fig. 6; Table 2). Due to
their widespread distribution and widespread knowledge
of therapeutic applications among the local population,
medicinal plants in the research location had high UV
levels [35, 68, 69].

Cross-cultural analysis

We examined how social, economic, and cultural fac-
tors influenced plant resource utilization patterns among
various ethnic groups in the region. Across cultural rela-
tionships, the Gujjar and Pahari showed greater similar-
ity (17%), whereas the least overlap (2%) was observed
between Bakarwal, Gujjar, and Kashmiri (Fig. 7a).
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The reason for the greater similarity of Gujjar and
Pahari lies in the fact that both ethnic groups share a
common geographical landscape, while both are exoga-
mous to each other (Table 1), whereas the Bakarwal,
Gujjar, and Kashmiri have different cultural identities,
live in different areas of the region, and not surprisingly
showed the least relationship. The cross-cultural analysis
revealed that all ethnic groups used 14 species on a regu-
lar basis followed by nine species shared by the Bakarwal,
Gujjar, and Pahari and minimum one species (Saussurea
simpsoniana) by Bakarwal, Gujjar, and Kashmiri (Fig. 7b).

Meanwhile, Kashmiri was the only ethnic groups with
idiosyncratic species (N=1) Prunella vulgaris, which
may be accounted for by the fact that the aforemen-
tioned species thrives in habitats near rivers, streams,
and canals, which are located at relatively elevations, as
well as by the fact that the aforementioned ethnic group
use it commonly during COVID-19 to treat cold, fever,
and migraine. Many other researchers conducted simi-
lar cross-cultural analyses, revealing the overlapping and
uniqueness of species due to cultural, landscape, avail-
ability, and socioeconomic factors such as [14] from the
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Trans Himalayas; [25] and [70] from Pakistan Himalaya;
[10] and [71] from Kashmir Himalaya; and [72] from
Eastern Morocco and Eastern Andalusia.

The Venn diagram can, however, not provide a clear
picture of plant usage; for example, if a specific ethnic
group uses N plants, it does not specify whether it is
used by one informant or by maximum members of that
ethnic group. We used indicator species analysis for the

first time to solve this problem. The analysis of indicator
species revealed a clear distinction between key species
in four ethnic groups (Fig. 8). In the Gujjar ethnic group,
Aconitum heterophyllum and Dolomiaea costus had sig-
nificant indicator value, the reason behind this being that
these plants grow in abundance near forests and are eas-
ily available, and also have a wide range of uses and also
support livelihood, while Rhododendron campanulatum
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and Rheum spiciforme all had significant p values in the
Bakarwal ethnic group, because this ethnic group spends
the majority of their time in high-altitude pastures, mak-
ing them frequently use these plant species for medi-
cine, food and fuelwood. Aconitum heterophyllum and

Prunella vulgaris were indicator species of the Kashmiri
ethnic group, both these species are having the multi-
ple medicine usage (particularly in COVID-19). In the
Pahari ethnic group, Fritillaria cirrhosa and Rheum
spiciforme were indicator species; all of these species
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had numerous medicinal uses in addition source of live-
lihood. The majority of species with high indicator val-
ues were associated with particular ethnic communities
and heavily consumed by them. Aconitum heterophyl-
lum was a common indicator species between Gujjar and
Kashmiri ethnic groups, while Rheum spiciforme was a
common indicator species in Pahari and Bakarwal eth-
nic groups (Fig. 8). The reason was that these plants were
frequently used in traditional medicine, and Gujjar and
Bakarwal communities primarily extracted them from
the surrounding forest area and selling them to the Kash-
miri community, which primarily resides in the lower
reaches of the Kashmir valley. In this way, information on
medicinal usage and means of support are passed from
one community to another.

Some of the commonly used plant species used
by all four ethnic groups were Aconitum heterophyl-
lum, Angelica glauca, Fritillaria cirrhosa, Rheum web-
bianum, Dolomiaea costus, and Arnebia benthamii.
The reason behind this was that these species were all
medicinal and were used in various forms as well as
having cultural and traditional values. The ethnomedic-
inal knowledge of these species was held mostly in the
Gujjar, Bakarwal, and Pahari ethnic groups. The Kash-
miri ethnic group had less ethnomedicinal knowledge
because of the preference for allopathic medicine. Peo-
ple often had to walk by foot about 10-15 km to reach
the areas where medicinal plants were collected.

Medicinal plants used by Gujjar and Pahari ethnic
groups were Ferula jaeschkeana, Euphorbia walli-
chii, Primula denticulata and Phytolacca acinosa. The
reason behind this great similarity between these two
ethnic groups lies in culture, language, and tradition.
These ethnic groups live near forests and visit higher
altitudes in summer along with their livestock. There
were least plant species which used by Bakarwal and
Kashmiri ethnic group, given their very limited inter-
actions between these two ethnic groups and their dif-
ferent culture and tradition as well as language. The
Gujjar and Pahari acted as knowledge-transferring
agents between Bakarwal and Kashmiri ethnic groups.
The highest number of plant species was used by Guj-
jar, Pahari, and Bakarwal ethnic groups. The interac-
tion between these ethnic groups usually occurred in
summers in the alpine regions of the study area where
all these ethnic groups live together along with their
livestock.

Relationship between indicator values and the number

of plants used by different ethnic groups

The results showed that the indicator values and the
number of plants had a linear relationship (i.e., positive
correlation) with the Gujjar (R>=0.013, intercept = 20.94,

Page 22 of 26

slope=1.17), Kashmiri (R*=1.08, intercept=23.47,
slope=0.013) and Pahari (R*=0.014, intercept=21.45,
slope =0.94), while the relationship between the number
of plants represented a negative correlation with indica-
tor values of the Bakarwal ethnic group (R*=-—0.022,
intercept=23.39, slope = — 0.049) (Fig. 9).

Our data enabled an investigation into the links
between the indicator values of numerous widely used
plants with the relative importance of ethnobotanically
used species as well as various ethnic groups. The posi-
tive connection indicates cultural preferences for certain
plant use and underlines the cultural significance of each
species. Such positive combinations create the door for
their future applications. The highest R? value for the
community showed strong relationships with indicator
values of medicinal flora.

Plants and livelihoods

The ethnic people living in the Himalayas have a close
relation with the local flora [22]. We recorded 16 plant
species (Trillium govanianum, Arnebia benthamii, Aconi-
tum heterophyllum, Aconitum chasmanthum, Dolomiaea
costus, Fritillaria cirrhosa, Jurinea dolomiaea, Saussu-
rea simpsoniana, Rheum webbianum, Podophyllum hex-
andrum, Gentiana kurroo, Angelica glauca, Dolomiaea
macrocephala, Bunium persicum, Rheum spiciforme,
and Picrorhiza kurroa) being sold by ethnic communi-
ties to improve their income, and the traditional health
practitioners (Hakeems) also used these species for mak-
ing medicinal preparations. The ethnic groups with the
highest plant use were Bakarwals and Gujjar. Due to
strict faith in traditional medicine, the demand of the
plant species was very high, hence people earned hand-
some incomes. If trade of plant species continues at the
same rate, it is possible that in various species will vanish
from the region the near future, ultimately affecting the
biodiversity of the region. In the past, due to high mar-
ket value, the unchecked exploitation of different species
resulted already in the loss of biodiversity and a threat to
many species [73, 74].

Plant toxicity
In the present study, local people indicated that Rhodo-
dendron campanulatum, Podophyllum hexandrum, Ari-
saema jacquemontii, Fritillaria imperialis, Euphorbia
wallichii and Phytolacca acinosa, besides having medici-
nal value, did also possess poisonous potential if harvested
in the inappropriate stage. Plants with lethal attribution
constituted 8.69% of the total documented species.
Different plant parts were reported as responsible
for toxicity. For instance, unripe fruits of Podophyl-
lum hexandrum, Arisaema jacquemontii, Phytolacca
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acinosa, early-stage leaves of Rhododendron campanu-
latum, immature bulb of Fritillaria imperialis, latex
from rhizomes of Euphorbia wallichii. The lethality of
the plant/part can often be ascribed to alkaloids pre-
sent [11, 75]. It is important to note that local people
suffered losses in the form of livestock/human deaths as
a result of the consumption of these plant species. As a
result, our study can be used as a written reference for a
safer future utilization of these plant resources.

Conclusions

The current study will help to convince policymakers
to concentrate on ethnic groups’ social sustainability in
order to achieve long-term sustainable resource man-
agement. We focused on documenting the eroding tra-
ditional knowledge across the cultural use of the flora
in the region, observing that ethnic groups sharing a

geographical environment and being exogamous with
one another showed the highest overlap in the use
of plant resources, whereas those with distinct cul-
tural identities, living in separate parts of the territory
showed the least similarity. The Gujjar and Pahari acted
as knowledge-transferring agents between Bakarwal
and Kashmiri ethnic groups. We found that key indi-
cator species, Aconitum heterophyllum, Rhododendron
campanulatum, Fritillaria cirrhosa, Rheum spiciforme,
Dolomiaea costus, and Prunella vulgaris, were con-
nected to particular ethnic communities and were all
used for food, medicine, and other essential purposes.
This study may help future generations preserve their
traditional knowledge in writing and advance the crea-
tion of scientifically sound protection plans for their
cultural and botanical resources.



Haq et al. Journal of Ethnobiology and Ethnomedicine (2023) 19:12

Acknowledgements

The authors are grateful to the local Kashmir participants for sharing their valu-
able knowledge. We are also very grateful to Prof. Andrea Pieroni for providing
constructive advice on the manuscript.

Author contributions

SMH and MSA contributed to conceptualization and study design; SMH and
AAK collected the data; SMH, MSA and MW analyzed the data; SMH contrib-
uted to original draft; MSA and RWB supervised the study; RWB, SMH, MSA,
KA, MW, and AAK contributed to writing, reviewing, and editing. All authors
read and approved the final manuscript.

Funding

Open Access funding provided by the Qatar National Library. The current
study was conducted on self-finance by the authors. Qatar National Library
funded the publication of this article.

Availability of data and materials
All data have already been included in the manuscript.

Declarations

Ethics approval and consent to participate

The current research is purely based on field survey instead of animal or
human trials. Therefore, ethical approval and consent to participate is not
applicable. However, the formal consent was taken verbally from informants
regarding data collection and publication. In addition, ethical guidelines of the
International Society of Ethnobiology (http://www.ethnobiology.net/) were
strictly followed.

Consent for publication
The present paper does not contain any individual's personal data; therefore,
this section is not applicable to our study.

Competing interests
All the authors declare no conflict of interest.

Author details

'Department of Ethnobotany, Institute of Botany, llia State University, Thilisi,
Georgia. “Department of Botany, University of Okara, Okara 56300, Pakistan.
3Department of Botany, Glocal University, Saharanpur, U.P 247121, India.
“Department of Botany, Women University of Azad Jammu & Kashmir,

Bagh 12500, Pakistan. *Birmingham Institute of Forest Research, University
of Birmingham, Birmingham B15 2TT, UK. SDepartment of Botany, Institute
of Life Sciences, State Museum of Natural History, Karlsruhe, Germany. ’Col-
lege of General Education, University of Doha for Science and Technology, Al
Tarafa, Jelaiah Street, Duhail North, PO Box 24449, Doha, Qatar.

Received: 8 February 2023 Accepted: 28 March 2023
Published online: 13 April 2023

References

1. Sajem AL, Gosai K. Traditional use of medicinal plants by the Jaintia
tribes in North Cachar Hills district of Assam, northeast India. J Ethnobiol
Ethnomed. 2006;2(1):1-7.

2. Uniyal SK, Singh K, Jamwal P, Lal B. Traditional use of medicinal plants
among the tribal communities of Chhota Bhangal, Western Himalaya. J
Ethnobiol Ethnomed. 2006;2(1):1-8.

3. Kirtikar KR, Basu BD. Indian Medicinal Plants. Indian Med Plants 1918.
Retrieved from https://archive.org/details/indianmedicinalpO1kirt/page/
n8/mode/2up.

4. Pradhan BK, Badola HK. Ethnomedicinal plant use by Lepcha tribe of
Dzongu valley, bordering Khangchendzonga biosphere reserve, in north
Sikkim, India. J Ethnobiol Ethnomed. 2008:4(1):1-18.

5. AliK,Khan N, Rahman IU, et al. The ethnobotanical domain of the Swat
Valley, Pakistan. J Ethnobiol Ethnomed. 2018;14:39. https://doi.org/10.
1186/513002-018-0237-4.

20.

21

22.

23.

24.

Page 24 of 26

Phumthum M, Balslev H, Kantasrila R, Kaewsangsai S, Inta A. Ethnomedici-
nal plant knowledge of the Karen in Thailand. Plants. 2020;,9(7):813.

Gosal AS, Geijzendorffer IR, Vaclavik T, Poulin B, Ziv G. Using social media,
machine learning and natural language processing to map multiple
recreational beneficiaries. Ecosyst Serv. 2019;38:100958.

Hassan M, Abdullah A, Hag SM, Yagoob U, Bussmann RW, Waheed M.
Cross-ethnic use of ethnoveterinary medicine in the Kashmir Himalaya-A
Northwestern Himalayan region. Acta Ecol Sin. 2022. https://doi.org/10.
1016/j.chnaes.2022.07.010.

Mir AY, Yagoob U, Hassan M, Bashir F, Zanit SB, Hag SM, Bussmann RW.
Ethnopharmacology and phenology of high-altitude medicinal plants in
Kashmir, Northern Himalaya. Ethnobot Res Appl. 2021;22:1-15.

. Jan HA, Ahmad L, Bussmann RW, Jan S, Wali S, Hag SM, Alam |, Romman

M. Medicinal plants used for veterinary diseases by the local inhabitants
of the Teshil Tangi, District Charsadda, Pakistan. Indian J Tradit Knowl.
2021,20(4):990-1001.

. Yousuf S, Hag SM, Rasool A, Zulfajri M, Hanafiah MM, Nafees H, Tasneem

S, Mahboob M. Evaluation of antidepressant activity of methanolic

and hydroalcoholic extracts of Acorus calamus L. rhizome through tail
suspension test and forced swimming test of mice. J Trad Chin Med Sci.
2020;7(3):301-7.

. Wali's, Jan HA, Bussmann RW. Quantitative ethnomedicinal study of

indigenous medicinal plants used for digestive disorders of Laspur Valley,
Chitral, Northern Pakistan. Ethnobot Res Appl. 2019;18:1-18.

. Malhotra A, Nandigama S, Bhattacharya KS. Food, fields and forage: a

socio-ecological account of cultural transitions among the Gaddis of
Himachal Pradesh in India. Heliyon. 2021;7(7):e07569.

. Haqg SM, Yagoob U, Calixto ES, Rahman IU, Hashem A, Abd_Allah EF,

Alakeel MA, Algarawi AA, Abdalla M, Hassan M: Plant resources utilization
among different ethnic groups of Ladakh in Trans-Himalayan Region.
Biology. 2021; 10(9):827.

. Olofsson M, Ros-Tonen M, Gupta J, de Steenhuijsen PB, Van Leynseele Y.

Rethinking the divide: exploring the interdependence between global
and nested local markets. J Rural Stud. 2021;83:60-70.

. Haq SM, Hassan M, Jan HA, Al-Ghamdi AA, Ahmad K, Abbasi AM. Tradi-

tions for future cross-national food security—food and foraging practices
among different native communities in the Western Himalayas. Biology.
2022;11(3):455.

. Kumar M, Rawat S, Nagar B, Kumar A, Pala NA, Bhat JA, Bussmann RW,

Cabral-Pinto M, Kunwar R. Implementation of the use of ethnomedicinal
plants for curing diseases in the Indian Himalayas and its role in sustain-
ability of livelihoods and socioeconomic development. Int J Environ Res
Public Health. 2021;18(4):1509.

. Jeelani SM, Rather GA, Sharma A, Lattoo SK. In perspective: Potential

medicinal plant resources of Kashmir Himalayas, their domestication and
cultivation for commercial exploitation. J Appl Res Med Aromat Plants.
2018;8:10-25.

. Hassan M, Haq SM, Rasool A, Fatima S, Ashraf A, Zulfajri M, Hanafiah MM.

Ethnobotanical properties and traditional uses of medicinal plant Abuti-
lon theophrasti Medik. Med Aromat Plants. 2021. https://doi.org/10.1007/
978-3-030-58975-2_11.

Haq SM, Singh B. Ethnobotany as a science of preserving traditional
knowledge: Traditional uses of wild medicinal plants from District Reasi,
J&K (Northwestern Himalaya), India. Bot Leads Drug Discov. 2020. https://
doi.org/10.1007/978-981-15-5917-4_13.

Khoja AA, Hag SM, Majeed M, Hassan M, Waheed M, Yagoob U, Bussmann
RW, Alataway A, Dewidar AZ, Al-Yafrsi M. Diversity, ecological and tradi-
tional knowledge of Pteridophytes in the Western Himalayas. Diversity.
2022;14(8):628.

Asif M, Hag SM, Yaqoob U, Hassan M, Jan HA. A preliminary study on

the ethno-traditional medicinal plant usage in tehsil “Karnah” of District
Kupwara (Jammu and Kashmir) India. Ethnobot Res Appl. 2021;21:1-14.
Hassan M, Yagoob U, Hag M, Lone FA, Habib H, Hamid S, Jan HA,
Bussmann RW. Food and culture: Cultural patterns related to food by
indigenous communities in Kashmir—A Western Himalayan region.
Ethnobot Res Appl. 2021;22:1-20.

Hamid S, Altaf M, Bussmann RW. The ethnic diversities in animal-human
interactions in former Jammu and Kashmir State-India. Ethnobot Res
Appl. 2021. https://doi.org/10.32859/era.22.05.1-18.


http://www.ethnobiology.net/
https://archive.org/details/indianmedicinalp01kirt/page/n8/mode/2up
https://archive.org/details/indianmedicinalp01kirt/page/n8/mode/2up
https://doi.org/10.1186/s13002-018-0237-4
https://doi.org/10.1186/s13002-018-0237-4
https://doi.org/10.1016/j.chnaes.2022.07.010
https://doi.org/10.1016/j.chnaes.2022.07.010
https://doi.org/10.1007/978-3-030-58975-2_11
https://doi.org/10.1007/978-3-030-58975-2_11
https://doi.org/10.1007/978-981-15-5917-4_13
https://doi.org/10.1007/978-981-15-5917-4_13
https://doi.org/10.32859/era.22.05.1-18

Haq et al. Journal of Ethnobiology and Ethnomedicine

25.

26.

27.

28.

29.

30.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

(2023) 19:12

Aziz MA, Ullah Z, Al-Fatimi M, De Chiara M, Séukand R, Pieroni A. On the
trail of an ancient Middle Eastern ethnobotany: traditional wild food
plants gathered by Ormuri speakers in Kaniguram, NW Pakistan. Biology.
2021;10(4):302.

Altaf M, Umair M, Abbasi AR, Muhammad N, Abbasi AM. Ethnomedici-
nal applications of animal species by the local communities of Punjab,
Pakistan. J Ethnobiol Ethnomed. 2018;14(1):1-25.

Gonzélez-Tejero M, Casares-Porcel M, Sdnchez-Rojas C, Ramiro-Gutiérrez
J, Molero-Mesa J, Pieroni A, Giusti M, Censorii E, De Pasquale C, Della A.
Medicinal plants in the Mediterranean area: synthesis of the results of the
project Rubia. J Ethnopharmacol. 2008;116(2):341-57.

Ahmad KS, Hamid A, Nawaz F, Hameed M, Ahmad F, Deng J, Akhtar N,
Wazarat A, Mahroof S. Ethnopharmacological studies of indigenous
plants in Kel village, Neelum valley, Azad Kashmir, Pakistan. J Ethnobiol
Ethnomed. 2017;13:1-16.

Abbas Z, Khan SM, Alam J, Khan SW, Abbasi AM. Medicinal plants used by
inhabitants of the Shigar Valley, Baltistan region of Karakorum range-
Pakistan. J Ethnobiol Ethnomed. 2017;13(1):1-15.

Amjad MS, Qaeem MF, Ahmad |, Khan SU, Chaudhari SK, Zahid Malik N,
Shaheen H, Khan AM. Descriptive study of plant resources in the context
of the ethnomedicinal relevance of indigenous flora: a case study from
Toli Peer national park, Azad Jammu and Kashmir, Pakistan. PLoS One.
2017;12(2):e0171896.

. Bano A, Ahmad M, Hadda TB, Saboor A, Sultana S, Zafar M, Khan MPZ,

Arshad M, Ashraf MA. Quantitative ethnomedicinal study of plants
used in the skardu valley at high altitude of Karakoram-Himalayan
range, Pakistan. J Ethnobiol Ethnomed. 2014;10(1):1-18.

Bhat JA, Kumar M, Bussmann RW. Ecological status and traditional
knowledge of medicinal plants in Kedarnath Wildlife sanctuary of
Garhwal Himalaya, India. J Ethnobiol Ethnomed. 2013;9:1-18.

Bhat MN, Singh B, Surmal O, Singh B, Shivgotra V, Musarella CM.
Ethnobotany of the Himalayas: safeguarding medical practices and
traditional uses of Kashmir regions. Biology. 2021;10(9):851.

Bhatia H, Sharma YP, Manhas R, Kumar K. Ethnomedicinal plants used
by the villagers of district Udhampur, J&K, India. J Ethnopharmacol.
2014;151(2):1005-18.

Farooq A, Amjad MS, Ahmad K, Altaf M, Umair M, Abbasi AM. Ethnome-
dicinal knowledge of the rural communities of Dhirkot, Azad Jammu
and Kashmir, Pakistan. J Ethnobiol Ethnomed. 2019;15(1):1-30.

Khan S, Masoodi T, Islam M, Wani A, Gattoo A. Ethnomedicinal study
of wild plants used by fringe communities in Temperate Forests of
Himalayan Kashmir, India. Phytomed Plus. 2022;2(2):100251.

Kumar K, Sharma YP, Manhas R, Bhatia H. Ethnomedicinal plants

of Shankaracharya Hill, Srinagar, J&K, India. J Ethnopharmacol.
2015;170:255-74.

Mir TA, Jan M, Jan HA, Bussmann RW, Sisto F, Fadlalla IMT. A cross-
cultural analysis of medicinal plant utilization among the four ethnic
communities in northern regions of Jammu and Kashmir, India. Biol-
ogy. 2022;11(11):1578.

Ojha S, Tiwari D, Anand A, Sundriyal R. Ethnomedicinal knowledge of a
marginal hill community of Central Himalaya: diversity, usage pattern,
and conservation concerns. J Ethnobiol Ethnomed. 2020;16(1):1-21.
Rana D, Bhatt A, Lal B. Ethnobotanical knowledge among the
semi-pastoral Gujjar tribe in the high altitude (Adhwari’s) of Churah
subdivision, district Chamba, Western Himalaya. J Ethnobiol Ethnomed.
2019;15:1-21.

Rashid N, Gbedomon RC, Ahmad M, Salako VK, Zafar M, Malik K.
Traditional knowledge on herbal drinks among indigenous communi-
ties in Azad Jammu and Kashmir, Pakistan. J Ethnobiol Ethnomed.
2018;14(1):1-20.

Shah A, Bharati KA, Ahmad J, Sharma M. New ethnomedicinal claims
from Gujjar and Bakerwals tribes of Rajouri and Poonch districts of
Jammu and Kashmir, India. J Ethnopharmacol. 2015;166:119-28.
Sharma J, Gairola S, Gaur R, Painuli R, Siddigi T. Ethnomedicinal

plants used for treating epilepsy by indigenous communities of
sub-Himalayan region of Uttarakhand, India. J Ethnopharmacol.
2013;150(1):353-70.

Singh B, Sultan P, Hassan QP, Gairola S, Bedi YS. Ethnobotany, traditional
knowledge, and diversity of wild edible plants and fungi: a case study
in the Bandipora district of Kashmir Himalaya, India. J Herbs Spices
Med Plants. 2016,22(3):247-78.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Page 25 of 26

Singh A, Nautiyal MC, Kunwar RM, Bussmann RW. Ethnomedicinal
plants used by local inhabitants of Jakholi block, Rudraprayag district,
western Himalaya, India. J Ethnobiol Ethnomed. 2017;13:1-29.

Singh B, Singh B, Kishor A, Singh S, Bhat MN, Surmal O, Musarella CM.
Exploring plant-based ethnomedicine and quantitative ethnopharma-
cology: medicinal plants utilized by the population of Jasrota Hill in
Western Himalaya. Sustainability. 2020;12(18):7526.

Wali R, Khan MF, Mahmood A, Mahmood M, Qureshi R, Ahmad

KS, Mashwani ZUR. Ethnomedicinal appraisal of plants used for

the treatment of gastrointestinal complaints by tribal communi-

ties living in Diamir district, Western Himalayas, Pakistan. Plos one.
2022;17(6):0269445.

Chakraborty T, Saha S, Bisht NS. First report on the ethnopharmaco-
logical uses of medicinal plants by Monpa tribe from the Zemith-

ang region of Arunachal Pradesh, Eastern Himalayas, India. Plants.
2017;6(1):13.

Sher H, Inamuddin I, Khan Z, Bussmann RW, Rahman IU. Medicinal
plant diversity of Hindubaig Mountain, Lalku Valley, District Swat,
Pakistan. Ethnobot Res Appl. 2020;20:1-13.

Barreda VD, Palazzesi L, Telleria MC, Olivero EB, Raine JI, Forest F. Early
evolution of the angiosperm clade Asteraceae in the Cretaceous of
Antarctica. Proc Natl Acad Sci. 2015;112(35):10989-94.

Muhammad M, Badshah L, Shah AA, Shah MA, Abdullah A, Bussmann
RW, Basit A. Ethnobotanical profile of some useful plants and fungi of
district Dir Upper, Tehsil Darora, Khyber Pakhtunkhwa, Pakistan. Ethno-
bot Res Appl. 2021;21:1-15.

Awan AA, Akhtar T, Ahmed MJ, Murtaza G. Quantitative ethnobotany
of medicinal plants uses in the Jhelum valley, Azad Kashmir, Pakistan.
Acta Ecol Sin. 2021;41(2):88-96.

Tenzin S, Tendar P. Wetland medicinal plants of eastern Himala-

yan Highlands of Gasa District, Bhutan. J Ethnobiol Ethnomed.
2017;13(1):45. https://doi.org/10.1186/513002-017-0179-8.

Kayani S, Ahmad M, Zafar M, Sultana S, Khan MPZ, Ashraf MA, Hussain J,
Yaseen G. Ethnobotanical uses of medicinal plants for respiratory disor-
ders among the inhabitants of Gallies-Abbottabad, Northern Pakistan.
J Ethnopharmacol. 2014;156:47-60.

Raghuvanshi D, Dhalaria R, Sharma A, Kumar D, Kumar H, Valis M,

Kuca K, Verma R, Puri S. Ethnomedicinal plants traditionally used for
the treatment of jaundice (icterus) in Himachal Pradesh in Western
Himalaya—a review. Plants. 2021;10(2):232.

Wali S, Jan HA, Hag SM, Yagoob U, Bussmann RW, Rahim F. The Tradi-
tional phyto-recipes used to cure various ailments by the local people
of Shishi Koh valley, Chitral, Pakistan. Ethnobot Res Appl. 2021,22:1-32.
Tali BA, Khuroo AA, Ganie AH, Nawchoo IA. Diversity, distribution and
traditional uses of medicinal plants in Jammu and Kashmir (J&K) state
of Indian Himalayas. J Herb Med. 2019;17:100280.

Kasole R, Martin HD, Kimiywe J. Traditional medicine and its role in the
management of diabetes mellitus:"patients’and herbalists’ perspec-
tives” Evid -Based Complement Altern Med. 2019. https://doi.org/10.
1155/2019/2835691.

Emiru B, Ermias A, Wolde M, Degitu E. Management, use and ecology
of medicinal plants in the degraded dry lands of Tigray, Northern
Ethiopia. J Med Plants Res. 2011;5(3):308-19.

Rokaya MB, Miinzbergova Z, Timsina B. Ethnobotanical study of
medicinal plants from the Humla district of western Nepal. J Ethnop-
harmacol. 2010;130(3):485-504.

Blaikie C. Mainstreaming marginality: traditional medicine and primary
healthcare in Himalayan India. Asian Med. 2019;14(1):145-72.

Tarig A, Mussarat S, Adnan M, Abd_Allah E, Hashem A, Algarawi AA,
Ullah R: Ethnomedicinal evaluation of medicinal plants used against
gastrointestinal complaints. BioMed Res Int. 2015; 2015.

Abdulrahman M. Ethnobotany of medicinal plants with antidiabetic
potentials in Northern Nigeria. Eurasian J Sci Eng. 2021;7(1):46-58.
Simsek I, Aytekin F, Yesilada E, Yildirimli S. An ethnobotanical survey

of the Beypazari, Ayas, and Gudul district towns of Ankara Province
(Turkey). Econ Bot. 2004;58(4):705-20.

Kaltar S. Medicinal plants used in Kirklareli Province (Turkey). J Etho-
nopharmacol. 2007;111(2):341-64.

Kargioglu M, Cenkci S, Serteser A, Evliyaoglu N, Konuk M, Kok MS, Bagcl
Y. An ethnobotanical survey of inner-West Anatolia, Turkey. Hum Ecol.
2008;36(5):763-77.


https://doi.org/10.1186/s13002-017-0179-8
https://doi.org/10.1155/2019/2835691
https://doi.org/10.1155/2019/2835691

Haq et al. Journal of Ethnobiology and Ethnomedicine (2023) 19:12 Page 26 of 26

67. Ugurlu E, Secmen O. Medicinal plants popularly used in the villages of
Yunt Mountain (Manisa-Turkey). Fitoterapia. 2008;79(2):126-31.

68. Amjad MS, Zahoor U, Bussmann RW, Altaf M, Gardazi SMH, Abbasi AM.
Ethnobotanical survey of the medicinal flora of Harighal, Azad Jammu
& Kashmir, Pakistan. J Ethnobiol Ethnomed. 2020;16(1):1-28.

69. Amjad MS, Shakoor A, Bussmann RW, Qureshi H. Quantitative and
comparative analysis of ethnomedicinal plants from the Lasdana (Azad
Jammu and Kashmir). BASE. 2022. https://doi.org/10.25518/1780-4507.
19755.

70. Abbas Z, Kousar S, Aziz MA, Pieroni A, Aldosari AA, Bussmann RW, Raza
G, Abbasi AM. Comparative assessment of medicinal plant utiliza-
tion among Balti and Shina communities in the periphery of Deosai
National Park, Pakistan. Biology. 2021;10(5):434.

71. Trak TH, Giri RA. Inventory of the plants used by the tribals (Gujjar and
bakarwal) of district kishtwar, Jammu and Kashmir (India). Indian J Sci
Res. 2017;13(1):104-15.

72. Benitez G, El-Gharbaoui A, Redouan FZ, Gonzélez-Tejero MR, Molero-
Mesa J, Merzouki A. Cross-cultural and historical traceability of ethno-
medicinal Asteraceae. Eastern Morocco and Eastern Andalusia: two
sides of a sea in 20 centuries of history. S Afr J Bot. 2021;139:478-93.

73. Teklehaimanot Z. Exploiting the potential of indigenous agroforestry
trees: Parkia biglobosa and Vitellaria paradoxa in sub-Saharan Africa.
New Vistas Agrofor. 2004. https://doi.org/10.1007/978-94-017-2424-1
15.

74. Haqg SM, Yagoob U, Calixto ES, Kumar M, Rahman IU, Hashem A,
Abd_Allah EF, Alakeel MA, Algarawi AA, Abdalla M: Long-term impact
of transhumance pastoralism and associated disturbances in high-
altitude forests of Indian Western Himalaya. Sustainability. 2021;
13(22):12497.

75. Hassan M, Hag SM, Yagoob U, Qazi HA. Abutilon theophrasti from Kash-
miri Himalayas: a life savior for livestock. Int Res J Plant Sci. 2021;12(3):1-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.25518/1780-4507.19755
https://doi.org/10.25518/1780-4507.19755
https://doi.org/10.1007/978-94-017-2424-1_15
https://doi.org/10.1007/978-94-017-2424-1_15

	A cross-cultural study of high-altitude botanical resources among diverse ethnic groups in Kashmir Himalaya, India
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Research and methodology
	Study area
	Socioeconomic background
	Demography of informants
	Ethnic communities
	Data analysis

	Results and discussion
	Plant composition and distribution patterns
	Traditional cultural use categories
	Parts used
	Form of remedy preparation
	Diseases cured
	Novelty of the study
	Use value
	Cross-cultural analysis
	Relationship between indicator values and the number of plants used by different ethnic groups
	Plants and livelihoods
	Plant toxicity

	Conclusions
	Acknowledgements
	References


