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Abstract: Wild food plants (WFPs) are consumed by the indigenous communities in various parts
of the world for food, nutrition, and medicinal purposes. They are usually collected from the wild
and sometimes grown in the vicinity of the forests and the dwellings of the indigenous people
in a way such that they are not far from their natural habitats. WFPs are important for the food
and nutritional requirements of the indigenous communities. The WFPs are seasonal and collected
from the wild whenever they are available. Therefore, the food menu of the tribal co mmunities
changes with the seasons. A number of studies have demonstrated various WFPs consumed by
indigenous communities including India. The results show that an enormous diversity of WFPs
is consumed by the indigenous people of India. However, a few studies also suggest that the
consumption of WFPs among the indigenous communities is declining along with the dwindling
of traditional ethnobotanical knowledge linked to the collection, processing, cooking, storage, and
limited cultivation of WFPs. India can leverage the network of its botanic gardens for the conservation
of its wild food plant resources, the traditional and indigenous knowledge linked to it, and its
popularization among the citizens within the framework of Global Strategy for Plant Conservation
(GSPC). This article provided an overview of the need to focus on WFPs, limitations of current studies,
and role of botanic gardens in the conservation of wild food plants through the implementation of
GSPC. This article further provided a framework for the role of botanic gardens in the popularization
of WFPs, increasing the awareness about their importance, documentation, and preservation of the
traditional knowledge linked to various aspects of WFPs within the GPSC framework.

Keywords: wild food plants; botanic gardens; ex situ conservation; traditional knowledge; wild
plant resources; traditional ethnobotanical knowledge

1. Introduction

Wild food plants (WFP) are an important group of plants consumed by the tribal
and indigenous communities in various parts of the world [1–3]. WFPs are collected from
their natural habitats by the indigenous communities for their consumption [2]. Various
studies from different parts of the world have reported the availability of WFPs and their
consumption [4]. A huge diversity of WFPs exist in Africa, Asia, and South America, and
many indigenous communities still collect and consume them for nutritional as well as
medicinal purposes [1,4–12]. Various studies have documented the diversity of WFPs in
India. A recent study by Ray et al. [11] found that 1,403 species belonging to 184 families
are consumed in different parts of India. Studies also show the nutritional and medicinal
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importance of a number of wild food plants [13–20]. Therefore, WFPs offer an important op-
portunity towards eradication of poverty, hunger, and malnutrition, if not in totality at least
significantly [13,19]. The WFPs can contribute to ensuring food security of the people and
towards the realization of global goals, also known as sustainable development goals [21].
India is home to many WFPs such as leafy vegetables, nutritious fruits, tubers, edible
stems, and medicinal plants, including myco-foods such as mushrooms [11,12,21–25]. So
far, attention has been paid towards leveraging medicinal plants, but WFPs largely remain
ignored because of the underestimation of their economic and nutritional importance and
their contribution towards climate-resilient cultivation practices [26]. The WFPs are an
important resource and offer great opportunities for India to leverage its potential, but
the opportunities need to be tapped sooner rather than later. Though there are studies
regarding the usage of plants by various communities in different parts of India, especially
in the rural and tribal areas, many of these studies have accentuated their identification,
documentation, and classification based on their family or parts used. Most of these studies
are ethnobotanical in nature, focusing on the documentation of the traditional knowledge
associated with the collection, consumption, mode of preparation, processing, and storage
of the WFPs. However, crucial studies, such as those on dwindling nature of the usage
of WFPs in recent years, the overharvesting pressure on the regeneration potential of the
WFPs, and cultivation potential of the WFPs beyond their natural habitats, have not been
attempted, except a few studies [27]. A successful cultivation of WFPs outside their natural
habitats is feasible, depending on the species at hand and on its use value in the farmers’
perspective [27]. Considering the importance of wild food plants for future food security
and the role of wild genetic stocks in the improvement of the currently available food
plants, we highlight the need to focus on WFPs and the limitations associated with the
current ethnobotanical studies, addressing the current bottlenecks and the roles of botanic
gardens towards this end. The GSPC, which is adopted by various governments of the
world, provides an important framework for the conservation of global plant biodiversity
through various approaches [28,29]. The GSPC initially aimed to achieve 16 targets that are
distributed in five broad objectives by 2020 [30]. Although the targets as envisaged under
GSPC have not been achieved despite considerable progress, the framework embodied by
the GSPC remains relevant even after 2020. If GSPC strategy is implemented in toto by the
botanic gardens in India for the conservation of wild food plant resources and the ethnob-
otanical and indigenous knowledge linked to it, it can deliver results. The conservation of
WFPs and the indigenous traditional knowledge linked to it are in line with various targets
of the GSPC [28].

Botanic gardens of the world have immensely contributed towards the ex situ conser-
vation of the vascular plants, and their role is predicted to be even more under the climate
change [31,32]. Considering the issues related to food security and the importance of biodi-
versity and genetic resources for securing future food security, the roles of botanic gardens
are increasingly considered as multifunctional ecological resources [33–36]. The WFPs
are one of the most important components of food security programs and efforts must be
taken to leverage the network of botanical gardens to extend research and education on
WFPs for a hunger-free world. India has a vast network of botanic gardens, and they can
act as important ecological resources as well as centers of conservation and technological
innovations. With this background, the article specifically focused on the future roles of
botanical gardens towards popularization and ex situ conservation of WFPs, preservation
of the ethnobotanical knowledge associated with WFPs, and scientific validation of the
ethnobotanical knowledge using modern scientific tools within the GSPC framework.

2. Why Focus on WFPs?

The global diversity of food crops is declining due to over-emphasis on a few domesti-
cated and cultivated crops. It has been reported that about 70% of global food production
comes from less than 15 species [37,38]. The reliance on a limited number of domesticated
species despite the availability of a large number of edible food plants in the wild shows
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that the cultivated species tap a minute fraction of the global genetic diversity. It means that
much of the biodiversity is yet to be explored for new crops that can be used for the pro-
duction of foods in the future. Considering the limited number of crop plants in the current
food supply and impact of climate change regimes on the homogenized usage of crops [39],
much research is needed towards recognizing alternative crop resources such as WFPs,
and realizing their potential benefits and the goals of conserving their germplasm. Steps
are needed to identify crop wild relatives of the commercial crops that we use today and
which can be used for the current crop improvement programs either through conventional
breeding programs or gene modification as well as gene editing techniques. In general,
India must emphasize the importance and roles of WFPs for the future. Considering the
vast tribal population of India and the diversity of wild edible foods they consume [11],
steps must be taken towards increasing research on WFPs and their utilization for food and
nutritional purposes [40]. Studies regarding usage of wild plants by different communities
across states are available, but crucial aspects such as their consumption patterns, factors
required for their optimal growth, their timing of flowering, mode of propagation, presence
of any anti-nutrients, and their nutraceutical potential have not been given due attention.
These studies are fundamental to WFPs and are necessary to understand the fundamentals
of the wild food plants consumed by indigenous communities.

On account of increased rural-to-urban migration, people usually take to the main-
stream food crops as their income levels rise above average [40,41]. It becomes even more
critical to enhance our research on WFPs considering at least three reasons. Firstly, the
knowledge on the usage of these plants is mostly orally transmitted and prone to erosion
over time as people change their lifestyles [42]; secondly, the consumers’ reliance on a
limited number of crop plants necessitates the bioprospecting and identification of new
wild food plants [39,43]; thirdly, the urgency to consider FAO’s six important dimensions
of ensuring food security, viz., availability, access, utilization, stability, agency, and sustain-
ability [44]. Since the WFPs are mostly gathered from the wild, they are evolving along
with the changing environmental conditions at their own pace, unlike domesticated crop
plants. The WFPs also offer important benefits over domesticated crop plants because
of their lower vulnerability and increased resilience to climate change [45]. Another rea-
son for supporting their increased consumption is that the WFPs’ ability to act as shock
absorbers in times of inflation-related price hikes, as they do not involve long-distance
transportation and market inflation hardly impacts their prices as they are consumed
in local markets on small scales [46]. Besides this, WFPs can grow under the canopy
trees, providing a better option for multiple cropping systems. WFPs may not be able
to completely diminish supply-demand food gap, but they can significantly reduce it
and restrict it from widening further [47]. On the other hand, direct harvesting of WFPs
from the wild might foster unsustainable practices which, in turn, might lead to issues of
species extinction or endangerment [2,48]. This highlights the importance of identifying
destructive and harmful practices associated with the harvesting of WFPs and devising
strategies that are sustainable. For instance, a sexually reproducing wild plant consumed
for its vegetative parts (such as leaves or stem only) might be harvested before setting seed,
thus impairing its reproduction. Therefore, the scientific management of WFP resources
cannot be restricted to in situ or ex situ conservation but must expatiate on reaching out to
indigenous communities and raise their awareness regarding best practices for harvesting
while preserving the reproductive potential of WFPs. The excessive exploitation of some
wild food plants for industrial purposes is also reported and studies suggest that there
should be policies in place to deal with industrial overexploitation of the WFPs. Oral
tradition of ethnobotanical knowledge and its vulnerability to erosion over time coupled
with climate change, over-exploitation, migration, and lifestyle-led dwindling may result
in the substantial disappearance of these food plants sooner or later. These apprehensions
and opportunities require concerted efforts from various corners including botanic gardens,
curators and managers of botanic gardens, policy makers, conservation botanists, and
ethnobotanists.
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3. Redefining the Role of Botanic Gardens within the Framework of GSPC

Like many other botanic gardens in the world which are doing excellent work, India’s
botanic gardens have also contributed towards the conservation of the flora and research
and extension activities [49–52]. Considering the current global situation and the future
exigencies in various forms, a study report by Research Centre for Museums and Galleries
(RCMG), School of Museum Studies, University of Leicester and commissioned by Botanic
Gardens Conservation International (BGCI) suggested revamping and repositioning of
their core philosophies, values, and practices so that they can contribute more towards
societal welfare and create societal impact [53]. Botanic gardens in general must implement
the GSPC framework that specifically provides guidelines for the conservation of plant
diversity. Botanic gardens must redefine their roles and mandates as per the demands of
the 21st century [52,53]. The GSPC is a general framework for the conservation of global
biodiversity. However, the botanic gardens must implement the GSPC guidelines for the
conservation of the WFPs and their sustainable utilization. Multiple targets that were
envisaged under the GSPC are still relevant. If we link botanic gardens and wild food
plants with the GSPC, the steps taken to conserve the wild food plants and the indigenous
knowledge linked to their use falls within the GSPC framework. Table 1 explains an
outline action plan for the conservation of WFPs. The action plan is in line with GSPC.
For example, Targets 1 and 2, which provide for the creation of an online flora for all the
known plants and assessment of the status of the plants, respectively, are also important
for wild food plants. Their flora as well as evaluation of the threat status are essential
for devising the conservation strategies (Target 3). Many of the WFPs are economically
important and some of them are wild relatives of the crops that we grow today; therefore,
their conservation is of immense importance (Target 9). Wild food plants are harvested
from the wild, so there are some inherent threats to their survival, such as premature
harvesting and overharvesting; therefore, scientific studies must focus on the issues related
to unsustainable practices and the identification thereof will help devise better practices
that are sustainable (Targets 11, 12). The indigenous knowledge that is associated with
the WFPs, their collection, preparation, storage, and processing must be protected. The
indigenous culinary knowledge is also important and must be documented and digitized
within the botanic gardens (Target 14). Finally, it is essential to enhance the capacity
building of botanic gardens, strengthen their capabilities, and increase cooperation and
collaboration between the regional, sub-regional, and national botanic gardens (Targets 15,
16). Figure 1 explains the future roles of botanic gardens.

Table 1. Action plan for the conservation of WFPs and the indigenous ethnobotanical knowledge linked to it through the
implementation of GSPC.

Action Plan to Leveraging Botanic
Gardens for the Conservation of Wild

Food Plant Resources
Corresponding Target of GSPC Objective

Preparation of an online flora of all the
WFPs of India.

Target 1: “An online Flora of all known
plants”

Objective I: “Plant diversity is well
understood, Contents documented, and
recognized”

Analyze the status of all the WFPs.

Target 2: “An assessment of the
conservation status of all known plant
species, as far as possible, to guide
conservation action”

Prioritize personalised strategies for the
conservation of the WFPs on the basis of
their threat status and vulnerability to
extinction and exploitation.

Target 3: “Information, research and
associated outputs, and methods
necessary to implement the Strategy
developed and shared”
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Table 1. Cont.

Action Plan to Leveraging Botanic
Gardens for the Conservation of Wild

Food Plant Resources
Corresponding Target of GSPC Objective

WFPs are economically very important.
Their conservation is covered under
Target 5.

Target 5: “At least 75 percent of the most
important areas for plant diversity of
each ecological region protected, with
effective management in place for
conserving plants and their genetic
diversity”

Objective II: “Plant diversity is urgently
and effectively conserved”

Many WFPs are wild relatives of the
currently used food plants. Therefore,
their conservation is essential for future
food security.

Target 9: “70 percent of the genetic
diversity of crops including their wild
relatives and other socio-economically
valuable plant species conserved, while
respecting, preserving, and maintaining
associated indigenous and local
knowledge”

Identify if there is overexploitation of any
WFPs or there is endangerment due to
international trade. Additionally, identify
if the harvesting practices are
unsustainable and exploitative. Take
corrective steps.

Target 11: “No species of wild flora
endangered by international trade”

Objective III: “Plant diversity is used in a
sustainable and equitable manner”

If harvesting practices are unsustainable,
ensure and implement sustainable
principles.

Target 12: “All wild-harvested
plant-based products sourced
sustainably”

The indigenous knowledge associated
with the plants, harvesting, consumption,
and processing or preparation must be
protected and respected. Their
documentation should be carried out.

Target 13: “Indigenous and local
knowledge, innovations, and practices
associated with plant resources,
maintained or increased, as appropriate,
to support customary use, sustainable
livelihoods, local food security, and
health care”

Botanic gardens should implement
components such as exhibitions,
museums through its outreach, and
extension and communication activities.
Audiovisual material should also be
created for spreading awareness about
the WFPs.

Target 14: “The importance of plant
diversity and the need for its
conservation incorporated into
communication, education, and public
awareness programs”

Objective IV: “Education and awareness
about plant diversity, its role in
sustainable livelihoods, and importance
to all life on earth is promoted”

Capacity building of the staff in the
regional and national botanic gardens
and collaboration between various small
and large botanic gardens of the country.

Target 15: “The number of trained people
are working with appropriate facilities,
sufficient according to national needs, to
achieve the targets of this Strategy” Objective V: “The capacities and public

engagement necessary to implement the
Strategy have been developed”Strengthen the botanic gardens and

enhance cooperation between different
botanic gardens of the country.

Target 16: “Institutions, networks, and
partnerships for plant conservation
established or strengthened at national,
regional, and international levels to
achieve the targets of this Strategy”
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two-step process because plants from natural habitats may not grow at longer distances because of the changes in climate. 
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Figure 1. Redefining future roles of botanic gardens for the conservation and sustainable use of WFP resources of India.
To increase the usage of wild food plants and enhance their cultivation, we must focus on the species that can be directly
transplanted from their natural habitats in the agricultural fields or in the homesteads or botanic gardens (red color
represents a direct route from natural habitats to their new habitats of cultivation). Tribal communities practice direct
cultivation near the vicinity of the natural habitats of the WFPs or away from the natural habitats depending upon the ease
of growth. The blue dotted lines represent the indirect route of cultivation away from the natural habitats through a two-step
process because plants from natural habitats may not grow at longer distances because of the changes in climate. Therefore,
acclimation is required before their introduction at large distances. The green-colored triangle shows the natural habitat of
the WFPs, whereas the orange color represents the new habitat of the WFPs, such as botanic gardens or agricultural fields.

3.1. Estimation, Creation of Online Floras and Ex Situ Conservation of WFPs

In India, there are a number of national botanic gardens which have collections of
various types of plants including economically important plants ([54]; also see Table 2). The
botanic gardens owned by universities and colleges are managed by the faculty members
of the respective departments and perform limited activities related to various groups of
plants. However, extensive studies and exercises involving specific WFPs are not reported
that point towards potential gaps in the ex situ conservation of WFPs in the botanic
gardens of India. Botanic gardens mainly focus on medicinal, rare, endangered, and
endemic groups of plants. Colleges and universities must also encourage the students to
take up field studies on collection of data related to WFPs and their digitization. The online
herbarium of all the wild food plants collections must be completed (Target 1). However,
many students in the rural and tribal areas still are not well versed in computers and
digital platforms. Their digital empowerment through various digital missions will enable
digitization of the records associated with WFPs. Most of the undergraduate students
coming from rural and tribal families are familiar with the WFPs that are used in their
localities; therefore, the preparation of the herbarium sheets and their digitization under
the mentorship of the teachers will help in the long run.
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Table 2. List of botanic gardens involved in WFPs research in India, their location, specialization, collections and
URL/website.

Year of
Establishment

Name of the Botanic
Garden Location Area (Acres) Specialization/

Collections/Taxa URL/Website

1874 Sims Park-Coonoor The Nilgiris, Tamil
Nadu -

Medicinally, economically,
and horticulturally

important plants. Wide
diversity of fruit and spice

species [55]

https://nilgiris.nic.in/
tourist-place/sims-park-
coonoor/ (accessed on 20

July 2021)

1787
Acharya Jagadish

Chandra Bose Indian
Botanic Garden

Howrah, Kolkata 300
1377 plant taxa including

trees, shrubs, amd
climbers [56]

https:
//bsi.gov.in/garden-
page/en?rcu=140,21

(accessed on 18 July 2021)

1957 Assam State Zoo cum
Botanical Garden Gauhati, Assam -

Native taxa 345; Exotic taxa
280; Orchid taxa 40;

Bamboo taxa 10; Palm taxa
12 [57]

https://forest.assam.gov.
in/information-services/

assam-state-zoo-cum-
botanical-garden

(accessed on 18 July 2021)

1966

Barapani
Experimental Garden
Botanical Survey of

India (Eastern Circle)

Shillong, Meghalaya, 25

Nearly 750 taxa are
conserved. Mainly orchids

and insectivorous
plants [49,58]

-

1979

Jawaharlal Nehru
Tropical Botanic

Garden and Research
Institute

Palode, Thiruvanan-
thapuram,

Kerala
300

Conservatory Botanic
Garden of tropical plant

resources research for the
sustainable utilization of

the resources [59]

https://jntbgri.res.in/
(accessed on 18 July 2021)

1991
Malabar Botanical

Garden and Institute
for Plant Sciences

Kozhikode, Kerala 45

Conservation and research
on aquatic plants, lower

group plants, endangered
plants of the Malabar

Region [60]

https://mbgips.in/
(accessed on 18 July 2021)

2002
Botanic Garden of
Indian Republic,

Noida
Noida, Uttar Pradesh 164.85

Nearly 900 plant taxa
belong to different groups

such as economic and
medicinal plants [61]

https://bsi.gov.in/units-
page/en?rcu=141,21

(accessed on 20 July 2021)

2009 MS Swaminathan
Botanical Garden Wayanad, Kerala 24

Wild edible plants among
other collections such as

endangered, endemic
species [62,63]

https:
//mssbg.mssrf.org/

(accessed on 18 July 2021)

1956
Experimental Botanic

Garden, Northen
Regional Centre

Pauri, Uttarakhand 54

National gymnosperm
collections. The garden

conserves gymnosperms
such as Abies pindrow,

Cedrus deodara, Cupressu
storulosa, Pinus wallichiana,

Juniperus, Taxodium [64]

https://bsi.gov.in/rc-
page/en?rcu=131,72

(accessed on 20 July 2021)

1962

Aligarh Muslim
University Botanic

Garden Department
of Botany, Aligarh
Muslim University

Aligarh, Uttar
Pradesh 95

It has more than 800
accessions of trees and 3500

shrubs, foliage, and
flowering plants [65,66]

https://www.amu.ac.in/
department/botany

(accessed on 18 July 2021)

1963
Experimental Botanic
Garden & National

Orchidarium
Yercaud, Tamilnadu 40

Conserves endemic orchids
of Western and Eastern
Ghats. There are nearly

1200 taxa [49,67]

https://bsi.gov.in/page/
en/ex-situ-conservation
(accessed 20 July 2021)

1968 Kerala University
Botanic Garden

Thiruvananthapuram,
Kerala -

Economically, medicinally,
and horticulturally,

important plants and wild
crop relatives [68]

https://www.
keralauniversity.ac.in/
digital_garden/home

(accessed on 18 July 2021)

https://nilgiris.nic.in/tourist-place/sims-park-coonoor/
https://nilgiris.nic.in/tourist-place/sims-park-coonoor/
https://nilgiris.nic.in/tourist-place/sims-park-coonoor/
https://bsi.gov.in/garden-page/en?rcu=140,21
https://bsi.gov.in/garden-page/en?rcu=140,21
https://bsi.gov.in/garden-page/en?rcu=140,21
https://forest.assam.gov.in/information-services/assam-state-zoo-cum-botanical-garden
https://forest.assam.gov.in/information-services/assam-state-zoo-cum-botanical-garden
https://forest.assam.gov.in/information-services/assam-state-zoo-cum-botanical-garden
https://forest.assam.gov.in/information-services/assam-state-zoo-cum-botanical-garden
https://jntbgri.res.in/
https://mbgips.in/
https://bsi.gov.in/units-page/en?rcu=141,21
https://bsi.gov.in/units-page/en?rcu=141,21
https://mssbg.mssrf.org/
https://mssbg.mssrf.org/
https://bsi.gov.in/rc-page/en?rcu=131,72
https://bsi.gov.in/rc-page/en?rcu=131,72
https://www.amu.ac.in/department/botany
https://www.amu.ac.in/department/botany
https://bsi.gov.in/page/en/ex-situ-conservation
https://bsi.gov.in/page/en/ex-situ-conservation
https://www.keralauniversity.ac.in/digital_garden/home
https://www.keralauniversity.ac.in/digital_garden/home
https://www.keralauniversity.ac.in/digital_garden/home
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Table 2. Cont.

Year of
Establishment

Name of the Botanic
Garden Location Area (Acres) Specialization/

Collections/Taxa URL/Website

1971 Calicut University
Botanical Garden Calicut, Kerala 49

Rare, Endangered, and
Threatened (RET) species of
the southern part of India.
Collections of economic

plants including bananas,
pineapples, winged beans,
and many other crops. It

conserves 70 percent of the
species of Indian

gingers [69]

https://www.uoc.ac.in/
index.php/about-
botanical-garden

(accessed on 20 July 2021)

1972 Orchid Research
Centre, Tipi

West Kameng,
Arunachal Pradesh 24

Conservation of orchids
and indigenous trees and
insectivorous plants [70]

http://www.sfri.nic.in/
tipi.htm (accessed on 20

July 2021)

1976

Botanical Garden,
National Bureau of

Plant Genetic
Resources (NBPGR)

(Issapur Farm,
Division of
Germplasm
Evaluation)

Issapur, New Delhi 30

“Characterization,
evaluation and

documentation of
vegetables, fruits and

ornamental crops; oil seeds
germplasm, pulses,

aromatic plants” [71]

http://www.nbpgr.ernet.
in/Issapur_Farm.aspx

(accessed on 20 July 2021)

Following digitization of flora and considering the huge diversity and economic
importance of WFPs in India, attempts to conserve those WFPs which face threats must
be made (Target 2). The prioritization of the conservation of WFPs must be based on
threats, usefulness, and rarity (Target 5). The wild relatives of the crop plants also should
be conserved as a priority as they are important genetic resources for crop improvement
programs (Target 9). To analyze the threats, usefulness, and rarity, taxonomic and nutri-
tional profiling studies could help. The ex situ conservation of the WFPs will be possible
only if they are acclimated to grow outside their natural habitats. Many of the WFPs may
not have been exposed to the environments beyond their natural habitats. Therefore, it
is extremely difficult to raise them in botanic gardens. Their actual ex situ conservation
may involve several steps including acclimation in the proximity of their natural habitats
and then their transplantation into the botanical gardens located away from their natural
habitats. However, the species that need prioritization for conservation must be conserved
in their natural habitats or in proximity to the natural habitats. If there is a threat to the
survival of the WFPs due to over-exploitation, over-harvesting, international trade, and
unsustainable practices, then steps must be taken to ensure the sustainability of the WFPs
(Targets 11, 12).

3.2. Documentation and Conservation of Indigenous Traditional Knowledge, Local Innovations and
Practices Linked to WFPs

Botanic gardens are located in various universities and colleges of different parts of
India. The botanic gardens that are located in the rural and tribal areas must be strength-
ened and encouraged to undertake those studies that are linked to the documentation of
traditional knowledge related to WFPs. Proper documentation of the traditional indige-
nous knowledge and the innovative practices linked to the WFPs must also be carried out
(Target 13). The dwindling traditional knowledge about the culinary preparations from the
WFPs also points towards its conservation. Botanic gardens can act as important points of
contact with the traditional knowledge holders to save the age-old plant-human cultural
interactions.

3.3. Awareness about WFPs Diversity, Its Importance and Popularization

The botanic gardens should further act as important centers of WFP popularization
using various approaches such as exhibitions, live collections, demonstrations, and au-

https://www.uoc.ac.in/index.php/about-botanical-garden
https://www.uoc.ac.in/index.php/about-botanical-garden
https://www.uoc.ac.in/index.php/about-botanical-garden
http://www.sfri.nic.in/tipi.htm
http://www.sfri.nic.in/tipi.htm
http://www.nbpgr.ernet.in/Issapur_Farm.aspx
http://www.nbpgr.ernet.in/Issapur_Farm.aspx
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diovisual materials (Target 14). Schoolchildren should be encouraged to visit botanic
gardens and informed about the WFP resources, their uses, and roles in the future. The live
collections of WFPs will provide them more information about the identities of the plants
and may familiarize them with the usefulness of the WFPs in the ethnic food traditions of
the indigenous communities. Awareness programs regarding the WFP diversity and its
importance and need for conservation will deliver encouraging results.

3.4. Enhancing Cooperation among the Botanic Gardens

The botanic gardens of India must be linked digitally and there should be enhanced
cooperation and coordination between different botanic gardens. The interlinking of the
gardens will improve the conservation efficiency. The best practices from one another
can be adopted. The sharing of technical know-how between the different regional, sub-
regional, and national botanic gardens will empower those gardens which are less efficient
and need more support.

3.5. Limited Cultivation and Domestication Attempts

As discussed in the preceding sections, it may be difficult to conserve WFPs ex situ be-
fore sufficient acclimatization. However, the WFPs that have been sufficiently acclimatized
must be further attempted for further domestication. Domestication may take many years;
however, recent approaches involving speed breeding and de novo domestication could
help in accelerating the process of domestication, which is essential for future resilience
and readiness under unpredictable climatic conditions.

4. Botanical Survey of India: Current Status and Future Roles of the
130-Year-Old Institution

In recent years, we have seen significant developments in the establishment of new
botanic gardens in India. However, it is very important to mention the role of the Botanical
Survey of India (BSI), which was established on 13 February 1890. Acharya Jagadish Chan-
dra Bose Indian Botanic Garden, Howrah, which is one of the oldest botanic gardens in the
world and spread over an area of 300 acres, is a constituent part of BSI [72]. BSI was con-
ceived to “explore the frontier and trans-frontier regions in north-west Punjab, the Central
Provinces, Central India, Rajputana, Assam, Burma and the Andamans” [73]. The proposal
for setting up the survey was accepted in July 1887, and it finally came into existence on
13 February 1890 [73]. The objectives of the survey were formulated as “Exploring the
vegetable resources of the Indian Empire coordinating the botanical work in different parts
of India” [73,74]. This was a watershed mark 130 years ago in recognizing the importance
of India’s vegetable resources. After independence, with a changed political system, the
BSI was reorganized on 29 March 1954 with an aim to “boost the economy”. The revised
objectives were formulated in 1954 by GoI as: “(1) undertaking intensive floristic surveys
and collecting accurate and detailed information on the occurrence, distribution, ecology
and economic utility of plants in the country; (2) collecting, identifying and distributing
materials that may be of use to educational and research institutions; and (3) acting as
the custodian of authentic collections in well planned herbaria and documenting plant
resources in the form of local, district, state and national flora (BSI)” [75]. Although new
revised objectives expanded the scope of BSI, it slightly deviated from its prime objective
of exploring the vegetable resources.

Now, after 130 years of its existence, there is no doubt that BSI has made significant
strides and contributions in various areas such as ex situ conservation, floristic and taxo-
nomic studies, exploration of plant resources, protected areas, and ethnobotanical studies.
With regard to vegetable resources, BSI has made efforts in the collection, introduction,
multiplication, and maintenance of the germplasm of wild, edible plants and other econom-
ically important plant species. Considering the 130-year-old original vision of the British
government, which aimed to explore the vegetable resources of the country, its efforts in the
field of exploration of vegetable resources of the country are noteworthy. Most of the Indian
universities and colleges involved in teaching and research on botany own botanic gardens.
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Many of the botanic gardens of the Indian universities have contributed immensely to the
conservation of local genetic resources. However, an integration of the various regional,
sub-regional, and national botanic gardens has not taken place yet. There is no formal
database on the various botanic gardens of India. The botanic gardens of India need to
be integrated into a common database showcasing their collections, specializations, and
priority areas. The development of an online database and the appointment/constitution
of a national taskforce/body/organization to coordinate with the various botanic gardens
and for the prioritization of the conservation of the wild genetic resources are crucial. With
the changed demands of the 21st century, the botanic gardens of the country must reorient
their goals and mandates towards the conservation of WFPs.

Considering the importance of wild resources at a time when the world is moving to-
wards achieving sustainable development goals, sustainable production, and consumption
patterns, India must also expedite the process of the country’s wild food plant resources.
To date, the task of exploration of vegetable resources is a work in progress, and further
studies focusing on the domestication and cultivation of wild genetic resources for sus-
tainable use must be taken up. The work carried out by BSI in exploration, discovery, and
documentation is highly commendable. Other botanic gardens of the country can also draw
inspirations from BSI and its associated botanical garden, Acharya Jagadish Chandra Bose
Indian Botanic Garden. The botanic gardens in various corners of the country must also
include other food plants such as wild fruits, leafy vegetables, and myco-foods such as wild
edible mushrooms before they disappear completely from the food menu. Conservation
of WFPs is important especially under the climate change regimes, and studies suggest
that domesticated crops are more prone to abiotic and biotic stresses. The wild food plants
which grow in the wild may be more stress tolerant and may provide an option towards
diversifying the food basket [43,45]. The WFPs may also act as sources of horticulturally
important genes for crop-improvement programs. The recognition of potential of WFPs
is the first step and must be seriously taken up with respectable funding and short-term
and long-term goals must be set for creating a WFPs germplasm and also for creating
capacities for cultivation of WFPs for commercial purposes as well as for carrying out
applied research. India is already late in taking steps towards securing wild vegetable
resources; this area needs an immediate attention of the policy makers and the scientific
community and they must take concerted steps to create a national facility for the WFPs of
India. Both in situ and ex situ steps must be taken for their conservation and propagation,
but, most importantly, the expansion of translational research. This would further ensure
food security in addition to providing livelihood opportunities to the people involved in
these WFP programs.

5. Strengthening Institutional Botanic Gardens

Many of the colleges and universities run botanic gardens which are managed by the
botany departments. However, many of them are involved in academic research activities.
The departmental botanic gardens in the universities and colleges must be strengthened
with the required staff, and they should be empowered to undertake conservation activities
related to WFPs (Targets 15, 16).

6. Financing Institutional, Non-Institutional and Private Botanic Garden Initiatives

The institutional, non-institutional, and private or NGO-run botanic gardens must
be financed sufficiently. New frontiers of funding must be explored including corporate
social responsibility funding. Many of the corporates have biodiversity, sustainability, and
conservation as one the key areas of CSR fund-allocation policies; therefore, the CSR funds
should be channeled towards financing botanic gardens and strengthening them technically
as well as with manpower. M. S. Swaminathan Research Foundation (MSSRF), established
by M. S. Swaminathan in 1988, is one of the important collections of wild resources of
plants including wild edible plants. The associated M. S. Swaminathan Botanical Garden
(MSSBG) of MSSRF is involved in the conservation of the wild plant resources for dietary
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requirements [62]. Similar successful models should be replicated in different parts of the
country based on the local availability and popularity of the WFPs.

7. Conclusions

Wild food plants are important due to their multiple benefits. India is a vast country
with diverse biogeographical regions. The country is also inhabited by diverse tribal groups
with different dietary patterns and traditions based on their geographical locations. Many
of the tribal communities in India still consume the WFPs by directly collecting from the
wild and have developed traditional food systems based on them. Archaeological and
archaebotanical data suggest that Indians used wild food plants in times of situations
when there were yield losses in the mainstream crops, suggesting the importance of wild
food plants during the natural disasters or bad years when yields are lower [76]. Scientific
evidence suggests the importance of WFPs for future food security, especially under climate
change. Being vast and diverse in its tribal population, food plants, and food traditions,
India also has an informal network of botanic gardens especially in the universities and
colleges. The informal network of botanic gardens can be formalized by integrating them. A
national authority can be established to oversee, direct, and fund the botanical gardens. The
botanic gardens need to redefine the mandates and roles to implement the GSPC guidelines.
Recognizing the vast wild food plant resources and their future roles in the alleviation
of poverty and hunger, steps must be taken to strengthen the botanic gardens and must
be encouraged to incorporate the components of wild food plants for food security. The
conservation of WFPs and the associated indigenous knowledge must be prioritized. The
botanic gardens of the country must reorient their roles towards creating societal impact
considering the environmental issues such biodiversity loss, sustainable development goals,
and sustainable management of resources. India must draw inspiration from successful
traditional food plant projects (for example, The African Orphan Crops Consortium [77])
as the growing evidence shows that WFPs provide significant health and economic benefits
to the indigenous communities. India should also make attempts towards preserving and
revitalizing traditional food systems which are based on WFPs. Finally, to leverage WFPs
for ensuring food security and achieving sustainable development goals, India must focus
on five R’s: (1) recognition of its wild food plant resources, (2) realization of the potential
of botanic gardens and benefits of WFPs for sustainable food security, (3) redefining the
roles and mandate of its botanic gardens, (4) promoting translational research on WFPs,
and (5) reimaging synergies between different regional and national botanic gardens.
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