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The herbal garden was situated at the Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh, India.
The results revealed that thirty-seven species represented by ninteen families in tree species, fifteen species
represented by twelve families in shrubs, forty-seven species represented by twenty four families in herb
species, six species represented by one family in grasses and ten species represented by nine families in
climbers were found in herbal garden. The most abundant families of tree species were Fabaceae are
represented with eleven species followed by Malvaceae (representing four species) and Apocynaceae
(representing three species), The most abundant families of shrub species were Lamiaceae, Apocynaceae
and Acanthaceae each are representing two species, in case of herb species most abundant families are
Zingiberaceae (representing nine species) followed by Lamiaceae (representing six species), Asteraceae
(representing five species) and Apiaceae (representing three species). Poaceae is the most abundant families
of grasses. In case of climbers Piperaceae is abundant family. Medicinal and Aromatic Plants (MAPs) are
important for human health and treatment of various types of diseases. The non-sustainable method was
used in harvesting of medicinal plants in natural forest is very dangerous to loss of diversity of MAPs.
However, reduction in the population of wild and threatened species of MAPs due to over-harvesting and
habitat loss in natural forest. The ex-situ conservation, cultivation practices and sustainable method is very
important for conservation and development of medicinal and aromatic plants.
Key words : Medicinal plant, Aromatic plant, Herbal Garden, Diversity, Ex-situ conservation.
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ABSTRACT

Introduction
The potential of medicinal and aromatic plants

(MAPs) to supply modern treatments as well as serve
as a source of precursor chemicals for the synthesis and
manufacture of novel pharmaceuticals has given the
MAPs industry a large boost globally (Shahidullah and
Emdad, 2010). Approximately, 121 medicinal products
that are currently on the market that are clinically
beneficial were derived from 90 plant species; of these,
74% were utilized based on traditional beliefs. The value
of the global market for medications derived from plants
was $1.2 billion in the 1990s, but by 2015, it had increased

to $25.6 billion (Roosta et al., 2017). This is expected to
reach $35.4 billion in 2020 with a compound annual
growth rate of 6.6% from 2015 to 2020 (BCC, 2015).
Yet another estimate suggests that with the present annual
growth of 15–25% for herbal products by 2050, the trade
in MAPs will reach US$ 5 trillion (Booker et al., 2012).
The World Health Organization estimates that 70–95%
population in developing countries depends on MAPs for
their primary healthcare (WHO, 2011).

In many developing nations, MAPs have been in use
for decades and provide access to inexpensive healthcare
as well as a source of money(Dangwal and Sharma, 2011;



Baydoun et al., 2015). There is evidence that emerging
nations account for the majority of the medical plant
material sold worldwide (Roosta et al., 2017). As a result,
MAPs-based industry appears to be a promising field
that, when properly managed, might generate significant
economic growth for developing countries (Roosta et al.,
2017). In considering the growing demand for herbal
medicine and the conservation imperatives associated
with wild harvesting, large-scale MAP cultivation must
be encouraged in order to ensure the sector’s survival
(Chauhan et al., 2013; Phondani et al., 2016; Roosta et
al., 2017). The traditional knowledge base that is related
with the depletion and loss of MAP diversity may have a
substantial effect on human livelihood and health.
Therefore, in order to ensure long-term sustainability and
preserve this priceless natural resource for future
generations, it is imperative that the genetic pool of this
richness be protected. In the herbal sector, India has
become a prominent destination, boasting the biggest
global share of 8.13% and the fastest growth rate of
22% (Maitra and Satya, 2009). Thus, MAP conservation
and cultivation have enormous potential for the nation’s
advancement, wealth, food security, and overall health.

Material and Methods
Study area

The herbal garden was situated at the Indira Gandhi
Krishi Vishwavidyalaya, Raipur, Chhattisgarh, India. The
herbal garden is situated in the southeastern part of the
state. It lies at 21°76 N lat., 81°36 E long. at an altitude
of 295 m msl. The climate of the herbal garden is dry
sub-humid tropical with an average rainfall of 1250 mm.
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Most of the rainfall (90%) is received during monsoon
season from mid June to mid September. The mean
monthly maximum temperature ranges from 25.9 ºC to
34.5ºC in the month of July to March and the minimum
temperature 10.3ºC in January. Maximum relative
humidity varied from July to December while, minimum
relative humidity was recorded during January and
March. The soil of herbal garden of belongs in order of
Entisols, Alfisols, Inceptisols and Vertisols. The black
clayey (Vertisols) soil of herbal garden is locally known
as Kanhar. This Kanhar soil are characterized by fine
texture, sticky nature, angular blocky structure (Lal and
Naugraiya, 2019; Lal et al., 2022; Lal and Naugraiya,
2022a, b,c; Tirkey et al., 2022a, b).
Data collection

A field survey was conducted in the month of October
2022 for estimation of plant diversity of medicinal and
aromatic plants (MAPs). Data of the medicinal and
aromatic plants and their uses were collected through
discussions with the herbal practitioners of the study area
(Loganathan and Selvam, 2018). Botanical name, local
name, family and uses of MAPs were noted and MAPs
classification list was prepared. The location map was
prepared by ArcGIS 10.4 software (Fig. 1).

Results and Discussion
The composition of medicinal and aromatic plants
(MAPs) in Herbal Garden

Data on composition of medicinal and aromatic plants
(MAPs) in Herbal Garden is given in Table 1. Thirty-
seven species represented by 19 families in tree species,

Fig. 1 : Location map of Ex-situ conservation of MAPs.
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fifteen species represented by 12 families in shrubs, forty-
seven species represented by 24 families in herb species,
six species represented by one family in grasses and ten
species represented by 9 families in climbers were found
in herbal garden (Fig. 2). The most abundant families of
tree species were Fabaceae are represent with eleven
species followed by Malvaceae (representing four
species) and Apocynaceae (representing three species),
The most abundant families of shrub species were
Lamiaceae, Apocynaceae and Acanthaceae each are
representing two species, in case of herb species most
abundant families are Zingiberaceae (representing nine
species) followed by Lamiaceae (representing six
species), Asteraceae (representing five species) and
Apiaceae (representing three species). Poaceae is the
most abundant families of grasses. In case of climbers
Piperaceae is abundant family (Table 1).
Ex-situ conservation of Medicinal and Aromatic
plants in Herbal garden

Data on ex-situ conservation of medicinal and
aromatic plants (MAPs) in Herbal Garden is given in
Table 1. The important tree species are Litsea glutinosa
(Lour.) C.B.Rob.,  Sapindus mukorossi Gaertn.,
Pterocarpus santalinus L.f., Santalum album L.,
Cordia dichotoma G.Forst., Cordia macleodii Hook.,
Holarrhena antidysentrica Wall., Oroxylum  indicum
(L.) Benth. ex Kurz, Annona muricata L., Terminalia
bellirica (Gaertn.) Roxb.  and Terminalia chebula etc.
The important shrub species are Adhatoda vasica Nees,
Plumbago zeylanica L., Rauvolfia serpentina (L.)
Benth. Ex Kurz, Rauvolfia tetraphylla L. and
Caesalpinia crista L. etc. Important herb species are
Curculigo orchioides Gaertn., Costus igneus N.E.Br.,
Costus speciosus (J. Konig) C. Specht, Crimum
defixum, Paederia scandens (Lour.), Clitoria ternatea
L., Hemidesmus indicus  (L.) R.Br., Bacopa
monnieri(L.) Pennell, Withania somnifera (L.) Dunal,
and Stevia rebaudiana (Bertoni) Bertoni  etc.  The

important grasses are found Cymbopogan flexuosusW.
Watson, Cymbopogan martini (Roxb.) Wats.,
Cymbopogan citrates (DC.) Stapf  and Cymbopogan
winterianus Jowitt ex Bor. The important climber species
are Asparagus recemosus Willd., Tylophora indica,
Tinospora  cordifolia (Thunb.) Miers, Cissus
quadrangularis L., Celastrus paniculatus Willd. and
Hemidesmus indicu s(L.) R.Br.  etc. The  list  of ex-situ
conservation of MAPs and their uses are described in
Table 1.

Conclusion
Medicinal and Aromatic Plants (MAPs) are important

for human health and treatment of various types of
diseases. The ex-situ conservation is very important for
cultivation, conservation and sustainable uses of MAPs.
In addition to serving as a significant source of raw
materials for traditional medicine and the herbal company,
medicinal plants support a significant portion of the Indian
population’s livelihood and guarantee their health. The
non-sustainable method was used in harvesting of
medicinal plants in natural forest is very dangerous and
causes loss of diversity of MAPs. The ex-situ
conservation, cultivation practices and sustainable method
is very important for conservation and development of
medicinal and aromatic plants.
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