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Abstract 

Background In the intricate tapestry of food security, wild food species stand as pillars, nourishing millions in low‑
income communities, and reflecting the resilience and adaptability of human societies. Their significance extends 
beyond mere sustenance, intertwining with cultural traditions and local knowledge systems, underscoring the impor‑
tance of preserving biodiversity and traditional practices for sustainable livelihoods.

Methods The present study, conducted between February 2022 and August 2023 along the Line of Control in India’s 
Kashmir Valley, employed a rigorous data collection encompassing semi‑structured interviews, focus group discus‑
sions, and specific field observations facilitated through a snowball sampling technique.

Results and discussion The comprehensive inventory includes 108 edible plant and fungal species from 48 taxo‑
nomic families, with Rosaceae (N = 11) standing out. Young and soft leaves (N = 60) are an important component 
of various culinary preparations, with vegetables (N = 65) being the main use, followed by fruits (N = 19). This use 
is seasonal, with collection peaks in March–April and June–August (N = 12). The study also highlights the importance 
of use value (UV), with Portulaca oleracea standing out as the plant taxon (UV = 0.61), while Asyneuma thomsoni 
has the lowest use value (UV = 0.15). Many species such as Senecio chrysanthemoides, Asperugo procumbens, Asyneuma 
thomsoni, and Potentilla nepalensis were classified as new for gastronomic use. Furthermore, the study underlines 
the great cultural importance of mushrooms such as Morchella esculenta and Geopora arenicola in influencing social 
hierarchies within the community. However, the transmission of traditional knowledge across generations is declining 
in the region. At the same time, the conservation of endangered plant species on the IUCN Red List, such as Trillium 
govanianum, Taxus wallichiana, Saussurea costus, and Podophyllum hexandrum, requires immediate attention.

Conclusion Conservation measures should be prioritized, and proactive remedial action is needed. Further research 
into the nutritional value of these edible species could pave the way for their commercial cultivation, which would 
mean potential economic growth for local communities, make an important contribution to food security in the area 
under study, and contribute to scientific progress.
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Background
Wild foods, encompassing plants and fungi that flour-
ish in natural environments without human interven-
tion, constitute a fundamental resource harvested by 
numerous rural communities globally [1]. The practice 
of gathering wild foods and incorporating them into 
daily diets has become widespread, significantly enhanc-
ing the nutritional status [2, 3]. This practice serves the 
dual purpose of reducing reliance on commercial food 
sources and bolstering food security. The indigenous wis-
dom underlying these practices is invaluable, highlight-
ing its practical benefits. Wild edible species are crucial 
in sustaining millions of people, particularly in rural and 
impoverished regions [4]. The integration of indigenous 
wisdom and ethno-scientific methods into contemporary 
conservation and sustainable resource management prac-
tices is increasingly vital [5]. Such integration is crucial 
for constructing resilient and sustainable food systems. 
This approach aligns with Article 8(j) of the Convention 
on Biological Diversity (CBD), which underscores the 
importance of traditional knowledge (TK) in the devel-
opment of sustainable food systems in specific regions [5, 
6]. Furthermore, biocultural refugia serve as repositories 
of traditional knowledge, preserving the essence of con-
ventional food systems and historically playing a central 
role in safeguarding communities during famines [7].

Understanding the age-old practice of traditional plant 
foraging, deeply embedded in local customs, is essen-
tial as it catalyzes the emergence of new gastronomic 
identities while supporting the sustainability of isolated 
indigenous food systems [8]. Reviving and examining the 
biocultural culinary heritage that underpins the develop-
ment of indigenous gastronomy on a global scale reveals 
the indispensable role of traditional knowledge (TK). This 
knowledge offers a wealth of ancient ingredients, forgot-
ten plants, specific collection times for particular species, 
and cultural significance, which, when harnessed, sup-
port the fight against food insecurity [9].

However, significant conservation issues are associ-
ated with the harvesting of wild foods. Overharvest-
ing, climate change, and urbanization pose substantial 
threats to these resources. Unsustainable practices can 
lead to the depletion of wild species, undermining eco-
logical balance and the availability of these critical food 
sources for future generations [10, 11]. Indigenous com-
munities are custodians of vanishing botanical knowl-
edge and ancient ecological narratives. The global trend 
of urbanization is disrupting their way of life, impeding 
the intergenerational transmission of knowledge, and 
potentially leading to the erosion of traditional knowl-
edge. [12, 13]. In this regard, the urgency to preserve 
this reservoir of knowledge is unmistakable and neces-
sitates its careful integration into sustainable food and 

health paradigms, as strongly advocated by Aziz et  al. 
[14]. Developing a concrete plan to protect this invalu-
able treasure from the relentless passage of time and the 
unstoppable force of modernization requires intensive 
participation in extensive ethnobotanical field studies. As 
part of our endeavor, the present study aims to document 
the traditional knowledge of wild food species among 
the people living in Kashmir. The primary objectives of 
our scientific inquiry are twofold: firstly, to meticulously 
document the diverse edible wild food species prevalent 
among the populace residing along the Line of Con-
trol within the Kashmir Valley of India, and secondly, to 
comprehensively record essential aspects of the primary 
gastronomic uses, utilized plant parts, temporal patterns 
of collection, cultural importance, intergenerational dis-
semination of traditional culinary knowledge, and con-
servation statuses associated with these documented 
species.

Materials and methods
Study area
The strategically important Kashmir Valley is located in 
the northernmost part of India (Fig. 1) and borders China 
to the northeast, which includes the autonomous Uyghur 
region of Xinjiang and the autonomous region of Tibet. 
In the west and northwest, it borders Pakistan, which is 
demarcated by the Line of Control (LoC) [15]. In addi-
tion, the valley is surrounded to the south by other Indian 
states such as Himachal Pradesh and Punjab.

The region covers an area of around 15,948 square 
kilometers and has a diverse demography, with Muslims 
forming the majority (67%) along with Hindus, Sikhs, 
and Buddhists. Known for its temperate climate and eco-
logical richness, the Kashmir Valley has a mosaic of for-
est types ranging from the humid temperate zone of the 
Himalayas to sub-alpine forests. The intricate geopoliti-
cal dynamics, cultural heritage, and natural beauty make 
Kashmir a significant and complex part of the Union 
Territory. Agriculture is the cornerstone of the Kashmir 
Valley [16] and is closely associated with various related 
services. Outside agriculture, the population is engaged 
in various activities, some in trade, others as day laborers, 
semi-skilled artisans, and shepherds, all of whom make 
a unique contribution to the vibrant picture of this land. 
According to the anthropological survey of India under 
the People of India project, there are 111 ethnic groups 
living in erstwhile Jammu and Kashmir [17].

Data collection
The present study was conducted through field inter-
views that took place from February 2022 to August 2023 
in the Kashmir Valley. A total of 97 informants, includ-
ing 52% female and 48% male participants aged between 
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20 and 75  years from N = 9 different villages (Table  1), 
were selected using the snowball method. Data collection 
included semi-structured interviews, focus group discus-
sions, and field observations following the well-estab-
lished methods of Manzoor et al. [15] and Mir et al. [18]. 
Key information included edible wild plant species, their 
local nomenclature, growth habits, parts used, collection 
times, market value, medicinal properties, and culinary 
uses (e.g., vegetables or fruits). The questionnaires were 
filled in Urdu and Kashmiri and facilitated by pictures 
and plant specimens collected during the survey, which 
helped in the identification of the specimens. Where 
necessary, individual interviews were conducted to sup-
plement the responses to the questionnaires. The study 
strictly adhered to the ethical guidelines of the Interna-
tional Society for Ethnobiology (https:// www. ethno biolo 
gy. net/ what- we- do/ core- progr ammes/ ise- ethics- progr 
amme/ code- of- ethics/), and traditional knowledge was 
carefully collected from various locations in the Kashmir 
Valley.

To ensure careful examination and the preparation of 
herbarium specimens, we worked with knowledgeable 

informants from each study area. For accurate plant iden-
tification, we relied on regional literature sources [15, 
19–22]. In cases where disagreements over local nomen-
clature arose, group consensus was reached through 
intense debate. To achieve accurate taxonomic identifi-
cation, the collected specimens were examined in detail 
under the invaluable guidance of taxonomists from Jiwaji 
University, Gwalior, India. Moreover, the correctness 
of the nomenclature was confirmed by referring to the 
WFO (2024) to maintain the highest standards of accu-
racy and scientific rigor.

Socioeconomic background
The people living in the frontier areas of the Kashmir Val-
ley are particularly dependent on the local ecology, espe-
cially through the practice of relying on wild foods [15]. 
The rugged terrain and often inaccessible landscapes 
have necessitated a harmonious relationship with nature 
in which these communities have honed their skills in 
foraging for wild foods. Wild foods, including a variety 
of indigenous plants and seasonal produce, contribute 
significantly to the diet of these frontier communities. 

Fig. 1 Map of the study area Kashmir Valley (India)

https://www.ethnobiology.net/what-we-do/core-programmes/ise-ethics-programme/code-of-ethics/
https://www.ethnobiology.net/what-we-do/core-programmes/ise-ethics-programme/code-of-ethics/
https://www.ethnobiology.net/what-we-do/core-programmes/ise-ethics-programme/code-of-ethics/
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This reliance on wild foods not only serves to meet their 
nutritional needs but is also an expression of a deep con-
nection to the land and its biodiversity. The traditional 
knowledge in Kashmir, which is passed on from genera-
tion to generation, gives them the ability to sustain them-
selves and shows a remarkable balance between adapting 
to the environment and preserving cultural heritage in 
their way of life [23, 24]. Figure 2 shows some of the land-
scapes examined in the study.

Data analysis
The use value (UV) is a metric used in ethnobotany to 
quantify the significance of a plant species based on the 
number of different uses reported by informants [25]. 
This measure helps determine a plant’s versatility or util-
ity, reflecting its cultural and practical importance. The 
utilization value index (UV) was applied to assess the 
importance of a species to the informants and its gastro-
nomic use among the edible wild species.

Utilization value was calculated using the following 
formula:

where Ui is the total number of utilization reports of 
each informant, and N is the total number of informants 
involved in the study.

UV = Ui/N

Further, a chord diagram was used to show species dis-
tribution across the families, and the same was employed 
to reveal the part usage and specific food use associ-
ated with the documented species. Knowledge of the 
wild food used by the respondents (selected age groups) 
across the different selected sites in the study area was 
also represented via a chord diagram, and we used the 
statistical software Origin Pro 2021. Neighbor-joining 
clustering was also performed using the PAST software 
showing the Jaccard similarity index for the different 
studies. This comprehensive approach enabled a deeper 
understanding of the data set, revealing the species being 
reported for the first time, resulting in exploring the nov-
elty of the present study.

Results and discussion
Diversity of wild edible plants
Wild edible plant species are an important source of food 
for rural populations worldwide. In the current study, 
a comprehensive inventory of 99 edible plants and 9 
fungi species (sum N = 108) from 48 taxonomic families 
was documented through informant reports (Table  2). 
The most important family among these was Rosaceae 
(N = 11), closely followed by Polygonaceae (N = 9), 
Asteraceae (N = 7), Lamiaceae (N= 6), Plantaginaceae 
(N = 5), Amaranthaceae, Apiaceae, and Berberidaceae 
(N = 3 each) (Fig. 3a). The great importance of Rosaceae, 

Table 1 Demographic status of informants from the study area in Kashmir Valley (India)

Villages Demographic characteristics

GPS points Altitude (m) Ecology Ethnicity Language Religion Approx. 
population

Study 
participants

Boniyar 34.100251 74.201082 1804 Alpine Kashmiri
Pahari

Kashmiri
Pahari

Islam 3454 12

Budwan 34.3872412 73.8914625 2209 Sub‑alpine
Alpine

Kashmiri
Pahari
Gujjar

Kashmiri
Pahari
Gujjar

Islam 4322 11

Bungus 34.3649071 74.0421007 2969 Sub‑alpine
Alpine

Gujjar Gujjar Islam 1500 10

Dardpora 34.497222 74.4125 1709 Sub‑alpine
Alpine
Temperate

Kashmiri Kashmiri Islam 3329 11

Darusa 34.622777 74.454722 2743 Sub‑alpine
Alpine
Temperate

Kashmiri Kashmiri Islam 2986 11

Gurez 34.6333 74.833 2415 Sub‑alpine Kashmiri Kashmiri Islam 29000 12

Naga 34.644916 73.956111 1591 Alpine
Temperate

Pahrai Pahrai Islam 3750 10

Rajwara 34.40361111 74.25888889 1606 Sub‑alpine
Alpine
Temperate

Kashmiri
Pahari

Kashmiri
Pahari

Islam 2500 10

Tarbani 34.3808344 73.8244459 1549 Sub‑alpine
Alpine
Temperate

Pahari
Gujjar

Pahari
Gujjar

Islam 1200 10
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Polygonaceae, and Asteraceae is due to the favorable 
environmental conditions and the suitability of the hab-
itats in the region. In addition, the local population has 
extensive ecological and traditional knowledge about 
these families [26–28].

Analysis of the results revealed that the most com-
mon life form among the documented species was herbs 
(n = 73), followed by shrubs (n = 13), fungi, trees (n = 9 
each), ferns (n= 3), and climbers (N = 1) (Table 2). These 
results are consistent with previous studies in the west-
ern Himalayas [29, 30]. A comprehensive list of cataloged 
species can be found in Table 2. The use of these docu-
mented species within the ethnic group can be attributed 
to factors such as plant diversity, accessibility, deep-
rooted knowledge of edible wild plant species, healthy 
condition of forest flora, and economic constraints. A 
variety of plant parts are used in different culinary prep-
arations, with leaves (55%, N = 60), fruits (16%, N = 17), 

roots (13%, N = 14), and fruiting bodies (8%, N = 9) being 
the most commonly used ingredients (Fig. 3b). The pre-
dominant use of leaves can be attributed to the fact that 
they are easy to collect and have a rich phytochemistry 
[31]. In addition, the leaves are frequently consumed as 
food in the region [32].

Several studies [33–35] have documented the con-
sumption of wild foods in the Kashmir Valley. However, 
this study is pioneering in reporting the use of wild foods 
by populations residing near the Line of Control between 
India and Pakistan. Notably, our study also reported some 
species previously unreported in this region. To verify 
and confirm these findings, we compared our results with 
prior studies [29, 36–41] using Past 4.03 software to plot 
the Jaccard similarity index via Neighbor-joining cluster-
ing (Fig. 4). This index offers profound insights, recogniz-
ing both new and gastronomically similar species. Our 
results revealed 14 species (Agaricus arvensis, Allium 

Fig. 2 Various villages visited as part of the study in Kashmir Valley (India): a Naga; b: Bungus; c: Tarbani; and d: Gurez. (Photograph: Tawseef Ahmad 
Mir)
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humile, Bergenia ligulata, Campanula latifolia, Cirsium 
vulgaris, Geranium pratense, Polygonum alpinum, Pru-
nus cerasifera, Pteridium revolutum, Rosa damascene, 
Rhizopogon villosus, Senecio chrysanthemoides, Sedum 

ewersii, and Sisymbrium loselli) that had not been pre-
viously reported, underscoring the novelty and impor-
tance of our study in expanding the understanding of 
wild food use in the region. Clustering analysis identified 

Fig. 3 a Chord diagram showing the distribution of species across the families; b chord diagram showing the percentages of the part usage 
contributed by the corresponding plant species. The complete names of the species are provided in Table 2

Fig. 4 Neighbor‑joining clustering displaying the Jaccard similarity index for the different studies across the nearby Himalayan region
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three primary clusters (Fig. 4). Cluster I, representing the 
present study, stands alone, indicating distinct species 
composition with low similarity and high diversification 
compared to other studies. This distinctiveness likely 
results from the unique geographical setting (predomi-
nantly mountainous with rich forest cover) and local 
cultural diversity. Clusters II and III comprise other com-
pared studies, showing varying degrees of similarity, with 
the cluster farthest from Cluster I being the least similar 
to the present study.

Gastronomic use
Despite the widespread reliance on cultivated crops in 
many societies, people still rely on wild food species [42]. 
Surprisingly, this ancient practice serves as a food source 
for at least one billion individuals in their diets. These 
wild edible plants (WEPs), known for their toughness 
and adaptability, play a crucial role in addressing impor-
tant challenges [43]. They contribute to reducing poverty, 
improving food security, diversifying agriculture, gener-
ating income, and combating malnutrition [44]. In simple 
terms, these plant treasures continue to be highly impor-
tant in shaping our interconnected ecosystems and over-
all human well-being.

In this study, we documented the primary gastronomic 
uses of various species, i.e., vegetables, fruit, flavoring 

agents, and tea (Table 2 and Fig. 5a). Among the recorded 
species, the highest utilization was observed for vegeta-
bles (67%, N = 77), followed by fruits (16%,N  = 18), tea 
(13%, N = 15), flavoring agents (2%, N = 3), and jam (2%, 
N = 2). The predominant usage of these species as veg-
etables can be attributed to traditional practices, limited 
agricultural land, and inadequate irrigation. Gajural and 
Doni [44] reported the predominance of vegetable usage 
upon investing in traditional wild food in the eastern 
Himalayas. A detailed examination of the data revealed a 
relatively limited multi-usage pattern among the species. 
Among all vegetable species, a maximum of 62 were iden-
tified with a unique single use. In contrast, the rest of the 
three species (Rhizopogon roseolus, R. villosus, and Sola-
num nigrum) exhibited dual uses, with Solanum nigrum 
being consumed both as a vegetable and some fruit, and 
Rhizopogon roseolus and R. villosus serving as both salad 
components. Similarly, in the case of tea, 9 taxa (Abies 
pindrow, Betula utilis, Bergenia ciliata, B. ligulata, Persi-
caria amplexicaulis, P. nepalensis, Phlomoides bracteosa, 
Taxus wallichiana, and Thymus linearis) were exclusive 
to tea consumption. At the same time, 6 species (Morus 
nigra, M. alba, Impatiens glandulifera, Geranium prat-
ense, Fragaria nubicola, and Geranium wallichianum) 
were commonly used for both fruit and tea purposes, 
demonstrating a dual usage pattern. Similarly, Kunwar 

Fig. 5 a Percentage of different gastronomic uses; b Chod diagrams showing the between documented species and their gastronomic use. The 
complete names of the species are provided in Table 2
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et  al. [45] reported the single and multistage from west 
Nepal. Meanwhile, among all documented species, no 
species displayed shared characteristics across all docu-
mented gastronomic attributions. To quantify the rela-
tionships between species and gastronomic usage, the 
chord diagram was employed, providing insights into 
the gastronomic usage for the corresponding species 
(Fig. 5b).

The use of herbs as vegetables is widespread through-
out the Kashmir Valley. In the present study, we found 
that women were the primary source of information 
on the usages of species as vegetables, and most of the 
women are associated with gastronomic uses, as the 
kitchen belongs to them culturally in the region and 
possesses a potential higher knowledge than men. Dad 
and Khan [46], Pieroni et  al. [47]; Singh et  al. [35] also 
reported the knowledge dominance of female folk on gas-
tronomic uses. The main edible parts of the documented 
species consumed as vegetables include leaves, young 
fronds, and fruiting bodies (Table  2). Allium victorialis, 
Amaranthus dubius, Malva neglecta, Oxalis corniculata, 
Nasturtium officinale, Oxyria digyna, Cichorium intybus, 
Plantago depressa, P. major, Rumex nepalensis, Taraxa-
cum officinale, Stellaria media, Silene vulgaris are the 
most commonly used species as vegetables. A variety of 
species (Mentha longifolia, M. arvensis, and M. aquat-
ica) were also used for making salad which includes spe-
cially made dip formally known as chut/chutney. Leaves 
of these species are grounded with a traditional mortar 
and pestle added with salt, and paprika. The obtained 
recipe (chutney) is mostly consumed fresh. This chut-
ney is believed as a potential appetizer also known to 
treat gastrointestinal disorders if used without paprika. 
Some fungi species like Rhizopogon villosus, R. roseolus, 
Morchella esculenta, Geopora arenicola Agaricus camp-
estris, A. arvensis, Pleurotus ostreatus, Sparassis spathu-
lata, and S. crispa are also consumed as vegetables. The 
usage of fungi is very much praised, even in luxurious 
weddings the Morchella esculenta is served as an impor-
tant elite dish.

Tea holds a unique role among the different ethnic 
communities globally [48]. In the present study, tea is 
locally as known as Qoda/Cha/Chai, believed to have 
warming and revitalizing properties. The consumption of 
tea tends to surge during the winter season. In our inven-
tory, we documented N = 12 plant species used as substi-
tutes for tea. Notably, six species were more frequently 
employed for this purpose, with only two plant parts, 
roots and bark, being utilized. These parts are extracted 
from species such as Abies pindrow and Taxus wallichi-
ana (bark), Bergenia ciliata, Persicaria amplexicaulis, 
Fragaria nubicola, Geranium pratense, and Thymus lin-
earis (roots). The typical preparation method involves 

boiling the roots or bark in water for an extended dura-
tion, often exceeding half an hour, with the addition of 
salt. Additionally, to intensify the flavor and strength of 
the tea, it is customary to boil the same plant parts and 
let them steep overnight, followed by a second round of 
boiling the next day.

The most used species as fruits are Berberis lycium, 
Celtis australis, Rubus caesius, Podophyllum hexandrum, 
Viburnum grandiflorum, Prunus cerasifera, P. cornuta, 
Morus nigra. All the said species are consumed as fresh. 
There are numerous reports of using wild species as fruits 
across the globe. Ojelel et al. [49] from Uganda, Mahapa-
tra, and Panda [50], from eastern India, and Khan et al. 
[51] from Pakistan reported the use of wild species as 
fruits by the local inhabitants.

The roots of Angelica glauca and A. archangelica and 
seeds of Bunium persicum were recorded to be employed 
as flavoring agents. These species are especially added 
to the local cuisine (Wazwan) to enhance the taste. 
The Wazwan a multi-course meal in Kashmiri cuisine, 
endemic to the region is nowadays practiced in almost 
all traditional cultures in the valley. It is thought to have 
originated in Iran and evolved. Spices are the backbone 
of the Wazwan, and traditionally culinary practitioners 
favor wild species over cultivated or processed species. 
Our findings agree with Aryal et al. [52] and Bhatia et al. 
[53], who describe wild plants used in Western Himala-
yan cuisine, in Udhampur and Jammu, respectively.

Collection of wild edible food species
When collecting the listed species, the locals still have 
a knowledge potential that shows a strong connection 
to the local flora. Most species (N = 12) were collected 
from March to April, and the same number of species 
were collected from June to August, followed by N = 11 
species collected from March to May (Fig. 6). It is impor-
tant to mention that there is a shortage of cultivated veg-
etables in the region in March and April due to weather 
conditions, so people use most wild species in these two 
months compared to the other months of the year. Spe-
cies collected in the early spring months include Capsella 
bursa-pastoris, Convolvulus arvensis, Malva neglecta, 
Nasturtium officinale, Polygonum aviculare, Ranuncu-
lus arvensis, Rumex nepalensis, Rumex acetosa, Sonchus 
arvensis, Veronica persica, Viola odorata, and Urtica 
dioica. A complete list can be found in Table 2.

Many species such as Pteridium revolutum, Phytol-
acca acinosa, and Diplazium maximum are suspected 
of being poisonous, which is why they are carefully 
boiled and dried before consumption. These species 
are also dried in the sun to preserve them for later 
consumption. The use of wild edible plants (WEP) has 
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some outdated features, such as drying for winter, a 
tradition that is now only practiced in a few countries 
around the world [54].

Many species are considered to have medicinal value 
in addition to gastronomic use (Table  2). It is impor-
tant to note that the preparations used for cooking are 
also used as medicine, i.e., species that are consumed 
as food are themselves medicine. Species such as Por-
tulaca oleracea are used as an immune-boosting agent 
for postpartum weakness. In addition, the species is 
also recommended by local traditional healers as a 
remedy for COVID-19, as it is traditionally considered 
immune-boosting. Similarly, Taraxacum officinale, 
Cichorium intybus, and Rheum webbianum have been 
used to promote circulation and for general weakness 
in new mothers. Fruits of Viburnum grandiflorum are 
used for bone and joint ailments.

The use value (UV) indicates the importance of a spe-
cies for the informants and the gastronomic use of the 
edible wild species. Based on the UVs, the most popular 
plant species (Fig. 7) among the inhabitants of the study 
area were Portulaca oleracea (UV = 0.61), followed by 
Taraxacum officinale (UV = 0.59), Viburnum grandi-
florum (UV = 0.58), Cichorium intybus (UV = 0.56) and 
the lowest use value was reported for Asyneuma thom-
soni (UV = 0.15) (Table 2).

The highest use value of Portulaca oleracea is due to 
the assumption that the species has a potential nutri-
tional value, which is also supported by the scientific 
evaluation demonstrating the antioxidant potential and 
the presence of omega-3 fatty acids [55].

Cultural importance and food security
Throughout the region (Kashmir), several of the docu-
mented species have been used in local traditions for cen-
turies [56]. Betula utilis, for example, is burnt to produce 
smoke to ward off evil spirits and is also used by spiritual 
healers to write scrolls [21]. Similarly, respondents in the 
present study reported that they keep the part (twig) of 
Betula utilis in the house to avoid bad luck, Thymus lin-
earis was used to wash dishes due to its fragrance, and 
petals of Rosa webbiana are dried in the shade and used 
in tea to enhance aroma and taste. Geopora arenicola and 
Prunus cornuta are given to the groom to increase vital-
ity and libido. The ink extracted from Ribes orientale is 
used by local spiritual healers to make amulets. Several 
documented species, especially various fungi such as 
Rhizopogon villosus, R. roseolus, Morchella esculenta, and 
Geopora arenicola (Fig. 8), play a central role in shaping 
the social hierarchy within the community. These fungi 
are highly prized, and their consumption is often associ-
ated with elite gatherings such as weddings, celebrations, 
and feasts that symbolize wealth. Morchella esculenta is 
a prime example of such a species. Other species such as 
Geopora arenicola and Agaricus compestris also share a 
similar fate and contribute significantly to social mobil-
ity. It is noteworthy that the locals’ belief in the medicinal 
properties of these wild food species, in addition to their 
culinary value, serves as a motivating factor for their con-
tinued popularity and consumption.

The study area experiences severe winter condi-
tions, particularly between December and February, 
resulting in food shortages, notably of vegetables, due 

Fig. 6 Pareto chart representing the wild edible species collected in the different months in Kashmir
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to heavy snowfall. Consequently, the local population 
faces inflated prices for available food items, dispropor-
tionately affecting those living below the poverty line. 

However, the region’s abundance of wild food species 
provides a vital alternative to cultivated crops. Species 
like Rhizopogon villosus, R. roseolus, Morchella esculenta, 

Fig. 7 Some of the pictures of wild food species obtained from the study area a Portulaca oleracea, b Viburnum grandiflorum, c Taraxacum officinale, 
d Viburnum grandiflorum (Photograph: Tawseef Ahmad Mir)

Fig. 8 Geopora arenicola, a wild edible plant species with market value: (Photograph: Musheerul Hassan)
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Agaricus compestris, and Geopora arenicola are readily 
accessible in markets, with many individuals selling them 
from their homes. Additionally, species such as Dipla-
zium maximum, Pteridium revolutum, Geranium walli-
chianum, Rheum webbianum, and Bergenia ciliata hold 
economic significance.

The promotion of these wild food plants in the region 
offers a promising avenue for advancing food sovereignty 
and ecological sustainability. Embracing the principles of 
food sovereignty, which advocate for community control 
over food systems, locals can revive traditional practices 
associated with wild food species. This includes incor-
porating these species into local diets to diversify food 
sources, reduce reliance on conventional agriculture, and 
market (which is affected by winter), and enhance self-
sufficiency and resilience.

Furthermore, the utilization of wild species holds 
substantial potential for bolstering food security in the 
region. Practices like “wildlife stewardship,” encompass-
ing traditional land management, seed conservation, and 
agroforestry systems, can facilitate this endeavor. Policy-
makers at both state and central levels must enact sup-
portive policies to realize this potential. Additionally, 
engaging the younger generation through educational 
initiatives in schools and communities can instill pride 
in traditional heritage and impart knowledge about the 
cultural significance of local species. Community events 
and festivals highlighting the traditional use of these spe-
cies can further encourage youth participation. Hands-
on learning experiences, such as field trips led by local 
experts, offer direct interaction with the environment 
and deepen understanding of the cultural importance of 
local species.

Intergenerational transfer of traditional wisdom
The transmission of knowledge from one generation to 
the next is crucial for the preservation of cultural herit-
age, the conservation of biodiversity, and the mainte-
nance of the connection between communities and their 
local environment [57]. However, our results suggest 
that traditional knowledge of local wild food resources 
is no longer passed between generations, as Fig. 9 shows. 
Our results are in line with [58, 59]. Respondents in our 
study were selected using the snowball method, where 
knowledgeable individuals were selected to partici-
pate. We found that older individuals were more knowl-
edgeable compared to the younger generation, which 
they acknowledged. They also gave various reasons for 
this change. Several factors contribute to the chang-
ing knowledge landscape, including cultural changes, 
urbanization, shifts in family dynamics, and the lure of 
modern life, technology, and convenience. The media 
and capitalist influences have also helped to shape the 

views and behaviors of younger generations. At the same 
time, modern education is changing people’s attitudes 
toward modern lifestyles, which in turn is prompting the 
younger generation to change their lifestyles and move 
to urban areas, especially the capital city (Srinagar). The 
studies of Dweba and Mearns [60] and Hanazaki [61] are 
along the same lines.

To ensure the survival of local plant knowledge, it is 
important to carry out community programs, cultural 
initiatives, documentation projects, and research efforts 
[62]. These initiatives should focus on the preservation of 
traditional knowledge while considering the changes in 
culture and society.

Community programs: Engaging local communities in 
educational programs and workshops can foster a sense 
of ownership and pride in one’s plant knowledge. These 
programs can include activities such as plant identifica-
tion walks, traditional medicine workshops, and gar-
dening initiatives that encourage hands-on learning and 
participation.

Cultural initiatives Incorporating traditional practices 
and ceremonies into educational initiatives can help to 
reinforce the cultural importance of local plant knowl-
edge. This could include events such as seed exchange 
festivals, storytelling about the importance of plants in 
local folklore, and celebrations of traditional harvesting 
rituals.

Documentation projects Documenting local plant 
knowledge through interviews with community elders, 
oral traditions, and written records ensures that valu-
able information is preserved for future generations. This 

Fig. 9 Chord diagram showing the number of respondents 
from selected age groups having gastronomic knowledge 
for the documented species in Kashmir Valley (India)
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documentation can take various forms, such as writ-
ten texts, audio recordings, videos, and digital databases 
so that the information is accessible and can be easily 
shared.

Research efforts Scientific research into local plants, 
their uses, and their ecological significance deepens 
our understanding and appreciation of traditional plant 
knowledge. Collaborative research projects involving 
both local communities and academic institutions can 
provide valuable insights into the medicinal proper-
ties, ecological functions, and cultural significance of 
local flora. While the preservation of traditional knowl-
edge is crucial, it is important to recognize that cultures 
are dynamic and constantly evolving. Initiatives should 
be flexible and inclusive, allowing for the incorporation 
of new perspectives and practices while respecting and 
honoring traditional forms of knowledge.

Conservation of wild edible food species
In the present study, we found that the conservation of 
certain plant species such as Trillium govanianum, Taxus 
wallichiana, Saussurea costus, Podophyllum hexandrum, 
Dioscorea deltoidea, Bunium persicum, Berberis aristata, 
Betula utilis, Angelica glauca, and Allium victorialis is 
of utmost importance given their inclusion in the IUCN 
Red List (Table  2). Consideration of the conservation 
needs of these species must take precedence over the 
implementation of proactive mitigation measures. A pre-
vailing consensus in the current research literature from 
different regions of the world, reflected in studies such as 
Jiri et al. [63] and Kang et al. [64], emphasizes sociocul-
tural factors as the predominant drivers of dwindling use 
of wild edible plant species (WEPs). In the present study, 
we found that a large majority of respondents (n = 61) 
discussed the declining availability of edible wild plants 
(WEPs) in the Anthropocene. This trend is mainly attrib-
uted to the continuous exploitation of certain plant spe-
cies, primarily due to urbanization, traditional medicinal 
practices, and economic incentives.

In today’s globalized world, road networks play a cru-
cial role in connecting communities and facilitating 
economic and social interactions. However, the con-
struction of roads has significant negative impacts on 
natural ecosystems, including physical disturbance and 
habitat fragmentation. This often leads to biodiversity 
loss and habitat degradation, as observed in our study 
and consistent with the findings of Strittholt and Della-
sala [65]. In addition, the increased demand for certain 
plant species (e.g., Podophyllum hexandrum) on the 
market exacerbates the exploitation of natural resources 
by local communities for economic reasons  [66]. Many 
plant species are harvested for their traditional medici-
nal properties. Taxus wallichiana, known as Himalayan 

yew, for example, is highly sought after for its antican-
cer properties, leading to excessive harvesting. Trillium 
govanianum, valued for its traditional medicinal use 
to treat sexual disorders, is also at risk of being over-
harvested for its alleged therapeutic effects. In addition, 
species such as Dioscorea deltoidea, known for its role 
in regulating male and female sex hormones, are endan-
gered by unsustainable harvesting practices and pose an 
imminent threat to their populations and the ecosystems 
they inhabit. In this context, sustainable management 
is essential for the conservation of biodiversity and the 
preservation of ecosystem integrity. Effective strategies 
include rigorous assessment and monitoring of plant 
populations (through a combination of field surveys by 
competent authorities), habitat conservation measures, 
and enforcement of legislation to prevent overexploita-
tion. In addition, community engagement, educational 
initiatives, public awareness, and collaboration between 
stakeholders are crucial to promote responsible harvest-
ing practices and ensure the long-term sustainability of 
wild plant resources [42].

Conclusions
Considering the prevailing global reliance on cultivated 
crops, the continued utilization of wild edible species 
remains indispensable for sustaining the nutritional 
needs of a substantial portion of the global population, 
exceeding one billion individuals. These species serve 
diverse functions encompassing poverty alleviation, bol-
stering food security, fostering agricultural diversifica-
tion, generating economic avenues, and ameliorating 
malnutrition, with far-reaching implications extending 
to ecological interdependencies. The present investiga-
tion delineates the pivotal role of wild food species in the 
dietary practices of communities inhabiting the border 
regions of the Kashmir Valley. Constrained by limited 
agricultural expanses and logistical constraints in trans-
portation, wild food sources assume a fundamental role 
as dietary staples. Notably, the seasonal collection of 
species is a prominent practice, with select taxa, such as 
Morchella esculenta and Geopora arenicola, significantly 
influencing social hierarchies within local communities. 
Nevertheless, the continuity of traditional knowledge 
transmission across successive generations confronts dis-
cernible challenges, primarily attributed to the disruptive 
impacts of urbanization on lifestyle trajectories. Urgent 
conservation strategies are imperative, particularly for 
endangered plant species cataloged in the IUCN Red 
List, exemplified by entities like Trillium govanianum 
and Taxus wallichiana. Proactive interventions are indis-
pensable to safeguard biodiversity and the associated res-
ervoirs of traditional knowledge. Concurrently, research 
investigations into the nutritional attributes of wild 
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species stand poised to underpin commercial cultivation 
endeavors, thus engendering economic prosperity within 
local spheres and fostering advancements in scientific 
comprehension. Moreover, the strategic prioritization of 
conservation initiatives for imperiled species, advocacy 
for sustainable harvesting methodologies, ethnobiologi-
cal documentation of Indigenous knowledge systems, 
and dissemination of awareness among pertinent stake-
holders are essential. Educational initiatives and commu-
nity outreach initiatives emerge as pivotal mechanisms 
for engendering a paradigm of sustainable utilization and 
conservation of wild edible flora.
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