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Abstract: The food security of different communities at present is based on biodiversity in and around
fields and forests. According to the US National Academy of Sciences, there are about 20,000 plants
worldwide on our mother earth, which can contribute towards human health by yielding some edible
plant parts. But out of these 20,000 plants, only 3000 are exploited by man for food till now and only
150 plants are being cultivated on commercial scale. Rest of the plants still need to be domesticated and
brought under domestication. From last few decades, we have seen an increasingly double burden of
malnutrition worldwide, encompassing shortage of calories (hunger) at one end and excess (obesity) at
the other. Which challenges contemporary agriculturist, horticulturist and food scientist of all over the
world to seek alternative pathways for diversification, domestication and utilization of vast untapped wild
edible plants (WEPs) as a solution to feed day by day growing population with shrinking of agricultural
land. Unlocking of WEPs as a future possible food crop will thus support sustainable agriculture.at one
end and ensure food security, immunity and rural prosperity at other. Present study has been undertaken
to know the floral elements of Mandi District of Himachal Pradesh India, which can be domesticated
between an altitudinal range of 500-4034 m. Thirty-two (Herb= 20; Shrub=3; Tree=8) WEPs have been
documented in present study belonging to 23 families and 26 genera. Family Dioscoreaceae was found
dominant represented by 4 spp. followed by family Asteraceae and Cucurbitaceae represented by 3 spp
each. Among genus Dioscorea was found dominant represented by 4member followed by Amaranthus
and Momordica represented by 2 spp. each. WEPs listed in present study were harvested from wild as
a source of food, medicine and materials for either personal or commercial uses. Thus, contribute to
boost immunity, health and prosperity for local community. Ten WEPs accessed in present study were
multipurpose type and used as source of income, fodder, fuel, medicine, agricultural tool and materials
due to their rich ornamental, religious, medicinal and economic values. So, also exploited unsustainably
without ensuring their future propogation. As unsustainable practice of their harvesting mainly for
commercial uses has threatened existence of many of these floral elements. Therefore, these are strongly
recommended to bring in cultivation for boosting health, immunity, rural prosperity, food security and
conservation.
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INTRODUCTION

Wild edible plants (WEPs) are source of fruits,
vegetables and food supplements which are
neither cultivated nor domesticated and are
available free in their wild natural habitat. From

time immemorial the WEPs have been a source
of ‘hidden harvest” which had supplemented
the community with food and income [1][2].
Throughout the ages WEPs have played a
significant role in the development of human
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civilization round the globe. It is estimated
that on the Earth there are between 300,000
and 500,000 species of higher plants, of which
approximately 3, 69,000 have been identified or
described [3]. Many species are still unknown
to science, while perhaps a third is at the risk of
extinction [4]. Our social, cultural and religious
belief are incomplete without the mention of
these useful floral elements. The number of
plant species used for food by pre-agricultural
men is estimated to be around 7,000 and till now
only a small fraction of the WEPs diversity of
the plant kingdom has been domesticated for
human welfare. Our present knowledge of WEPs
domestication largely reflects our experience of a
relatively small number of living domesticated
plants adapted to recent surroundings. This has
narrowed our unlimited source of nutrients and
thus necessitates to look for alternatives sources
which can provide variety to our current limited
food choices. To popularize the WEPs they
need to be compared with major or widely used
cultivated plants for their rich nutritional value
and other health benefits However, nutritional
superiority of some of WEPs has been reported
over the cultivated ones [5]. Domestication
of WEPs will be helpful to increase their use
and availability to urban population, ensure
income for rural community and further help
to conserve them as well. Approximately, 2,500
species have been undergone some degree of
domestication and 250 species are considered to
be fully domesticated means their full lifecycle
has become dependent on human cultivation
[6] [7] [8]. Thus, we can say that humanity at
present relies on a small collection of crop plants
such as corn, rice, wheat, soybean, and potato
constituting the majority of our dietary intake.
Only 10 to 50 plant species together provide
about 95% of the world’s caloric intake. This
dependency of human beings on limited plant
resources for most of the present food system is
a key element of the vulnerability for the world
food supply and has further prone the current
food system to the impact of climate change
and outbreak of major new human and non-
human diseases. Some of WEPs which are the
wild relatives of cultivated crops remains the
largest reservoir of genetic diversity for crop

improvement. These have been successfully
utilized for crop improvement programmes for
many useful cultivars which shows significant
aversion to major gene diseases, resistance to
insect and pest and tolerance to abiotic stresses
as well[8][9][10][11][12][13][14].

However, crop wild relatives have been
successfully utilized for improvement of a few
plant species only and there remains a large
set of WEPs which have favorable traits for
improvement of cutivers that have not been
domesticated so far. As we have been gaining
knowledge on the genomic and biological
background of domestication processes, we can
apply more effective selection to domesticate
more WEPs. Many wild taxa along with their
multiple uses are known to have rich in nutrient
value and locally adapted to particular habitats.
Some of them show significant genetic diversity,
which might help us to create novel crops and
to achieve sustainable resilient agriculture,
livelihood opportunities and to face challenges
of food crisis, climate change, disease outbreak
etc. Studies on domestication of plants for a
particular climate, altitudinal range, region,
district or state will be very beneficial to list
up the WEPs suitable for domestication at a
particular locality. Such type of studies has not
been attempted in district Mandi Himachal
Pradesh, North Western Himalayas till now. So,
present study has been attempted with following
main objectives:

1. To know the diversity, distribution and
nativity of WEPs of Mandi which can be
domesticated.

2. To know the indigenous uses and
potential of proposed domesticated
plants to boost immunity, health and
sustainable agriculture.

3. To know and access the need of
domestication and commercialization of
WEPs for rural prosperity.

4. Conclusion and future prospectus.

MATERIAL & METHODS

Study area

Study was done in Mandi region (31°42" 29.4”
N latitudes and 76° 55" 52.92” E longitudes)
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of Himachal Pradesh, North West Himalaya
(Fig.1). It covers approximately 3,950 km2 area
comprising 469 panchayats and 3374 villages
with 2, 19, 145 households. The total human
populations of study areais9,99,777 and livestock
population is 67355.Altitudinal range of study
area varies from 500-4034 m. It supports diverse
habitats, species, communities and Ecosystems.
The vegetation mainly is of sub- tropical and
temperate types and mostly dominated by broad
leaved deciduous and evergreen and coniferous

types. (District Economic and Statistical
Department, Mandi, H.P).
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METHOD

Survey and sampling (Rapid) of useful WEPs
has been done at different altitudinal zone of
study area lying between alms 500-4034 m.
Information on altitudinal range, habit, habitat
(s) and utilization pattern of useful WEPs
was gathered by interviewing knowledgeable
persons involved in harvesting, processing and
marketing of WEPs through a questionnaire.
Identification of samples was done with the help
of local and regional floras [15][16][17][18].

To know the multiple uses of plants, criteria
for data collection and analysis was (0= not
used, 1=least used, 2=less, 3=good, 4=very good,
5=Dbest).

oogle map hwing
selected villages

Figure 1. Map of study area

RESULT & ANALYSIS

1. Diversity, distribution and nativity of
WEPs of Mandi which can be domesticated:
Thirty-two WEPs (Herb= 20; Shrub=3;
Tree=8) have been documented in present
study belonging to 23 families and 26 genera.
Family Dioscoreaceae has been foumd
dominant represented by 4 spp, followed
by family Asteraceae and Cucurbitaceae
represented by 3 spp each. Among genra
Dioscorea has been found dominant
represented by 4member followed by genus
Amaranthus and Momordica each represented
by 2spp. These plantsareharvested fromwild
as a source of food, medicine and materials
for either personal or commercial uses as a
source of income. Various plant parts like
leaves, fruits, tubers, seeds, flowers, roots

and tender shoots are utilized. Among plant
parts used fruits (19) are maximum utilized
followed by leaves (16) and tubers (15). 9 spp
from the documented plants were native
while rest of 23 were non-native (Table; 1 &
Fig; 2,3 & 4)

Diversity of plants recomended for
domestication
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Figure 2
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DIVERSITY OF PLANT PARTS UTILIZED
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Fragaria vesca

Prunus mira

Figure 4: Photographs of plants recommended for domestication
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2. To know the role of proposed plants in
boosting immunity, health, rural prosperity
and sustainable agriculture.

WEPs documented in present study for
domestication are rich in medicinal and nutritive
values so, utilized by local community to cure
a wide range of aliments and also eaten as a
fruits, vegetables and food supplement to boost
health and immunity. WEPs such as Fagopyrum
esculentum, Origanum vulgare, Dioscorea deltoidea,
Cordia obliqua, Polygonatum verticillatum, Allium
ampeloprasum are rich in food values and
immunity booster nutrients like Zn, Mn, Mg,
Vitamin A and C. Plants like Morchella esculenta,
Cinnamomum tamala, Dioscorea bellophylla, Angelica
glauca, Cordia obliqua, Polygonatum verticillatum,
Dioscorea deltoidea, Dioscorea pentaphylla, Senna

tora, Punica grantatum, Syzygium cumini and
Bambusa arundinacea are rich in market value
and also sold in local, national and international
markets, so are heavenly harvested unsustainably
for commercial uses. High DMR score of Ficus

racemosa=29; Bambusa arundinacea=28; Ficus
palmata=25; Syzygium cumini =22; Cordia
oblique=20;  Origanum  vulgare=20;  Dioscorea

bellophylla=18 shows their high use value, high
demand and high risk of extinction. Therefore,
these WEPs urgently needed to be domesticated
for conservation and regular supply of
commercially useful plant parts. 10 species having
5 or more than 5 uses are considered multiple
plants. So, except food their domestication will
provide other important basic commodities for
local people. (Table 1&2. Fig. 3).

Table 2: DMR () score of WEPs commended for domestication

S5.No. | Botanical name Ed Fd Fl Md RI Ou Ev Rank
Morchella esculenta 5 0 0 5 0 0 5 15
Cinnamomum tamala 3 2 1 0 0 0 5 11
Dioscorea bellophylla 5 0 0 3 5 0 5 18
Allium ampeloprasum 3 0 0 3 0 0 0 06
Amaranthus tricolor 3 4 0 3 0 0 3 13
Amaranthus viridis 3 4 0 3 0 0 3 13
Angelica glauca 5 0 0 2 0 0 5 12
Achillea millefolium 3 0 0 3 0 0 3 09
Tagetes minuta 3 3 0 3 0 0 2 11
Taraxacum officinale 3 3 0 4 0 4 0 14
Asparagus adscendens 2 0 0 4 5 3 0 14
Cordia obligue 5 4 3 3 0 2 5 22
Polygonatum verticillatum |3 0 0 5 0 0 5 13
Opuntia dillenii 2 0 0 3 0 3 2 10
Momordica balsamina 3 0 0 3 0 0 2 08
Coccinia grandis 4 0 0 3 0 0 4 11
Momordica dioica 4 0 0 2 0 0 4 10
Dioscorea bellophylla 3 0 0 3 0 3 3 12
Prunus mira 4 0 2 3 0 4 2 15
Dioscorea deltoidea 2 0 0 5 0 0 5 12
Dioscorea pentaphylla 5 0 0 3 0 0 5 13
Senna tora 4 2 0 4 0 2 5 17
Origanum vulgare 4 2 0 5 0 5 4 20
Punica grantatum 5 0 0 5 3 0 5 18
Sida rhombifolia 3 1 0 4 3 0 3 14
Ficus palmata 4 4 4 5 0 4 4 25
Ficus racemosa 3 4 5 4 5 4 4 29
Moringa oleifera 2 3 2 5 0 4 1 17
Syzygium cumini 5 3 3 4 0 4 5 22
Bambusa arundinacea 2 3 5 3 5 5 5 28
Fagopyrum esculentum 5 5 0 4 0 1 4 19
Fragaria vesca 5 2 0 2 0 1 2 12

Abbrevation: Ed= Edible; Md=Medicinal, Fd=Fodder, F1=Fuel,RI= Riligious, Ou=Other Uses,Ev= Economic Value
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NEED OF DOMESTICATION

In order to achieve the Millennium Development
Goals for improving the overall living conditions,
health and immunity of regional and global
communities, WEPs rich in food, medicinal and
economic value are needed to be brought under
human cultivation or domestication. Further
research need to be initiated to determine the
nutritional composition of WEPs whose nutrient
analysis has not been attempted so far, so that
they can be compared with widely cultivated
major food crops. Use of these WEPs hasimmense
potential to uplift socio-economic status of local
community and through selective conservation
and domestication, they can also contribute to the
restoration of plant biodiversity. As the process of
crop domestication was based on selection driven
by human cultivation practices and agricultural
environments unique to a particular region. For
this home gardens/ Kitchen gardens can be
used as the laboratory to carry on experiment
for domestication of various WEPs which are
good source of food, medicines or materials.
Along with domestication there is also a great
need of distinguishing /recognizing WEPs and
their value-added products as healthy, chemical
free. pesticides free product in the local, national
or international market. For this region wise
specificity of chemical and nutrient composition
of edible plant parts, their processing/packing
and labeling is urgently required. Food items
obtained from WEPs serve as ‘buffer food/
emergency food’ rescuing lives during food
shortages and famines [41][42][43][44]. Further
vulnerability towards hunger and malfunctioned
ecosystem services lead people to rely for food
and other products more on intensive agriculture
[45]. Studies strongly indicate that the WEPs
can significantly substantiate the global food
basket in today’s era of food vulnerability and
climate instability [46][47]. These vulnerabilities
have developed a greater understanding
among the scientists, policy makers, national
governments and international institutions for
a strong linkage between nutritional security
and biodiversity for formulating policy support
to promote sustainable use, value addition,
domestication and conservation of WEPs [48]
[49]. High DMR score of 1o plants documented

in present studies shows their multipurpose
uses except food. Therefore, there is an urgent
need of their domestication to ensure their
conservation and continuous market supply
of their produce for income generation. High
market value of 20 documented WEPs (Table.
1&2: Fig .4) recommended for domestication
will also help to utilize these plants as a mean of
livelihood generation. Some of medicinal, edible
or commercially valuable plants like Asparagus
adscendens, Opuntia dillenii. Taraxacum officinale
which are sold in high rate in national and
international market, are of limited or no use for
local people due to ignorance. These plants can
also be grown commercially as a source of food,
medicine and income in the form of mixed/
ground/hedge by mass awareness. For example,
Taraxacum officinale a high valued medicinal
plant with high market value can be cultivated
as a mixed or ground crops in apple/ plum
orchards (Table 1 &2; Fig;4)

CONCLUSION

Since biodiversity is the foundation of the life
on planet and fulfil all the basic needs of men
from past to present. It has been seen that
there is significant change in lifestyle and life
supporting system of people around the world
after industrialization, resulting into pollution,
habitat destruction and over harvesting of plant
produce for continuous supply of raw materials.
All this has threatened nonhuman resources of
mother earth at large and now we are facing
continuous loss of biodiversity. Therefore, there
is an urgent need to develop the protocol for
mass multiplication and domestication of useful
WEPs for optimum reach of these even to those
who live in remote corners. This will ensure
successful domestication and conservation of
useful WEPs at one end and will further reduce
pressure on the existing forest floral elements
at other. Further promotion and domestication
of WEPs will not only improve the livelihood
opportunism, uplift nutritional status, boost
health and immunity for the local communities
but also maintain well-being of environment,
human and other non-human resources as well.
Major challenge at present is to provide healthy
food to growing population with shrinking of
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agricultural land. Therefore, it is need of hour
to domesticate, conserve, and sustainably utilize
the WEPs for boosting health, immunity, rural
prosperity and food security for present and
future generation.

FUTURE RECOMMENDATION

1. Mass awareness for rich medicinal,
nutritional and economic value of WEPs
selected for domestication.

2. Awareness  programmes  for  rural
communities regarding value addition,
processing, packing and labelling of wild
food items by providing latest processing
techniques.

3. Distributing seedlings and plantlets for mass
cultivation.

4. Provision for in-situ and ex-situ conservation
by developing nursery for rare and
endangered plants.

5. Developing facilities for research and
developmentlike establishinglab for nutrient
and chemical analysis, tissue culturing for
mass propagation, gene bank and seed bank
for germplasm conservation.

6. Promotion of raw and processed food items
of documented plants by selling online and
offline.
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