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1. INTRODUCTION

ABSTRACT

Botanical genetic resources are essential for sustaining herbal practices by preserving the biodiversity
of medicinal plants, and this article underscores their significance, current challenges, and potential
solutions. Through a comprehensive review of existing literature and diverse methodologies, it
emphasizes the critical importance of safeguarding these resources. The study assesses the
conservation status of medicinal plants, revealing the vulnerability of species like *"Ginseng"* and "'St.
John's Wort" in contrast to the stability of ""Chamomile™ and **Ashwagandha." A scatter plot
demonstrates the need to preserve genetic diversity, with ""Ashwagandha boasting 40 genotypes and
"Valerian" only three. The research explores the effectiveness of conservation methods, highlighting
""Botanical Gardens™ and "'In Situ Conservation' as prominent choices, with a line chart showing
significant population increases for "*Aloe Vera' and ""Chamomile™ over time. Additionally, the study
delves into scientific findings, revealing that various research studies have led to the discovery of
therapeutic compounds, with *"Ashwagandha' as a standout species, as depicted in a bar chart. In
summary, this study emphasizes the pivotal role of preserving botanical genetic resources in
sustaining herbal practices, stressing the need to protect vulnerable species, maintain genetic
diversity, and showcasing the efficacy of diverse conservation methods. The research findings
underscore the potential for scientific advancements that benefit both traditional and modern
medicine, contributing to the broader discourse on the conservation of medicinal plants and the
promotion of sustainable herbal practices.

availability of these valuable remedies. In
this article, we explore the importance of

The place of herbal medicine in healthcare
delivery in Nigeria and beyond cannot be
over emphasized. @ The  continued
dependence on healing herbs has been
sustained for decades owing to several
factors including drug resistance, high cost
of orthodox medicines, fake drugs,
poverty, inadequate health facilities, lack
of access to health facilities, drug reaction
as well as toxicity. Herbal medicine, a
practice dating back thousands of years,
has recently gained recognition for its
potential in providing natural and
sustainable healthcare solutions. Many of
the plants used in traditional medicine hold
a wealth of healing properties, and the
preservation of their botanical genetic
resources is vital to ensure the continued

preserving botanical genetic resources and
how it is essential for promoting
sustainable herbal practices.

In recent years, global health practitioners
have undergone a transformation, shifting
from traditional herbal practices to a more
research and  development (R&D)
informed approach, especially in the field
of Botany. This dynamic synergy has
kindled a heightened interest in taxonomic
practices, leading to the refinement of
phytotherapeutic methods, as evident in
disciplines like pharmacognosy. Notably,
this evolution has played a pivotal role in
the establishment of genebanks, which
emerged in the mid-20th century as crucial
repositories for preserving cultivated
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biodiversity (Diez et al., 2018;
Alamgir,2018). Today, there are over
17,000 regional, national, and international
institutions dedicated to the conservation
and sustainable utilization of plant genetic
resources for food and agriculture
(Popova, 2018)

Herbal medicine, a practice deeply rooted
in human history, holds a renewed
significance in the 21st century as a natural
and sustainable approach to healthcare
(Avila et al., 2011). Traditional healing
methods that rely on the use of medicinal
plants have been passed down through
generations, and their effectiveness is
increasingly recognized by modern science
(Li and Weng, 2017). Central to the
continued viability and efficacy of herbal
practices is the preservation of botanical
genetic resources, which serves as the
bedrock of this ancient and dynamic field.
The use of plants for medicinal purposes
can be traced back thousands of years
across various cultures and regions.
Indigenous communities, in particular,
have long relied on the rich biodiversity of
their environments to treat a wide array of
ailments. These natural remedies, often
rooted in cultural traditions and local
knowledge, offer valuable alternatives to
synthetic pharmaceuticals.

However, the practice of herbal medicine
faces a series of critical challenges that
threaten its sustainability. The growing
demand for medicinal plants, the loss of
natural  habitats, climate  change,
deforestation, overharvesting, and habitat
degradation all contribute to the
endangerment of many plant species
(Applequist et al., 2019; Tamta et al., 2019
and Kunwar et al., 2021). This
environmental pressure has not only raised
concerns about the extinction of plant
species but also about the potential loss of
invaluable traditional knowledge. The
rapid decline in plant populations
jeopardizes the efficacy of herbal
treatments and the cultural practices tied to
them.

Preserving botanical genetic resources is
the cornerstone of addressing these
challenges and ensuring the long-term
viability of herbal medicine (Muthoni et
al.,, 2019). This preservation involves
safeguarding the genetic diversity of
medicinal plants, which is critical for
maintaining  their  adaptability and
resilience to environmental changes. By
conserving these resources, we secure the
potential for discovering new therapeutic
compounds and enhancing the efficacy of
herbal medicines (Yu, et al., 2019).

This article seeks to shed light on the
importance of preserving botanical genetic
resources and the role they play in

promoting sustainable herbal practices.
Through an exploration of existing
literature, discussion of the methods

employed in conservation efforts, and an
examination of the results and implications
of these efforts, the paper aims to
emphasize the significance of these
resources. In doing so, it contributes to the
broader conversation on the sustainability
of herbal medicine, offering insights into
the critical link between preserving the
genetic diversity of medicinal plants and
the future of healthcare practices that draw
upon the ancient wisdom of the natural
world.

The rich biodiversity of medicinal plants
serves as a vast repository of potential
cures for various ailments. Preserving this
diversity is essential to harness the full
range of herbal remedies available in
nature. The loss of natural habitats, climate
change, overharvesting, and deforestation
are major threats to medicinal plant
populations (Nair, 2019). These factors
have led to the endangerment of numerous
species and necessitate urgent conservation
efforts.

Many indigenous cultures rely on herbal
medicine as their primary form of
healthcare. Preserving botanical genetic
resources ensures that these communities
can continue to practice their traditional
healing methods (Soni and Jain, 2019).
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Research on the genetic diversity of
medicinal plants can lead to the discovery
of new therapeutic compounds and the
development of more effective herbal
medicines. Medicinal plants are essential
components of global biodiversity. They
constitute a vast reservoir of potential
remedies, with thousands of plant species
recognized for their therapeutic properties.
This extraordinary diversity provides a
source of alternative and complementary
medicines that can address a wide range of
health issues. The preservation of this
biodiversity is essential as it allows man to
harness the full spectrum of natural
remedies available in the plant kingdom.
The very biodiversity that is so crucial to
herbal medicine is under threat due to
various factors. One of the most significant
threats is the loss of natural habitats. As
forests are cleared for agriculture or
urbanization, and  ecosystems  are
disrupted, the habitats of medicinal plants
are disappearing at an alarming rate.
Climate change further compounds the
problem by altering the distribution of
plant species and the timing of their
growth. Overharvesting, often driven by
the demand for herbal products, depletes
populations of medicinal plants, pushing
some species to the brink of extinction
(Chen, et al., 2018). Deforestation is
particularly concerning, as it directly
impacts both the availability of medicinal
plants and the ecosystems they depend on
(Bajaj, 1983).

Many indigenous and traditional
communities have relied on herbal
medicine for centuries. The knowledge of
these communities regarding the use of
medicinal plants is often passed down
through generations and is deeply
intertwined with their cultural heritage.
Preserving botanical genetic resources is
crucial for these communities as it ensures

they can continue practicing their
traditional healing methods, thereby
preserving their cultural identity and

heritage (Jovovic and Kratovalieva, 2015).

Beyond their cultural significance,
medicinal plants are the subject of intense
scientific scrutiny. The preservation of
botanical genetic resources offers the
potential for scientific discoveries that can
benefit modern medicine (Rahmetov, et
al., 2021). Researchers study the genetic
diversity of these plants to identify new
therapeutic compounds, investigate the
efficacy of traditional remedies, and
develop more effective herbal medicines.
This synergy between traditional and
modern medicinal practices has the
potential to unlock new treatment options
for a variety of diseases and health
conditions.

The ethical aspects of preserving botanical
genetic resources are also a critical point
of discussion. Ensuring the conservation of
these resources involves not only
environmental stewardship but also respect
for the cultural heritage and intellectual
property rights of indigenous communities.
Ethical concerns around biopiracy, where
traditional knowledge is exploited without
appropriate compensation or recognition,
highlight the importance of involving local
communities in conservation efforts and
protecting their interests.

This article underscores the urgency of
conserving medicinal plant diversity. The
potential benefits are numerous, including
biodiversity conservation, sustainability of
traditional and modern herbal practices,
cultural  preservation, and scientific
advancements. The preservation of these
resources is not only an ecological
imperative but also a moral responsibility
and a source of potential scientific and
healthcare breakthroughs. As we delve
deeper into the methodologies, results, and
implications of preserving these resources,
we will gain a more comprehensive
understanding of how they contribute to
the broader landscape of herbal medicine
and biodiversity conservation.
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2. METHODOLOGY
The study used established botanical
gardens and seed banks in the suburbs of
Agbor metropolis as the major sources of
botanicals. The gardens and seed banks
conserve plant species and their genetic
diversity. They therefore serve as libraries
of medicinal plants. Collection and
conservation of plant materials was done
Ex Situ and In Situ. Ex Situ conservation
was ensured by collecting and preserving
plant materials in controlled environment
to safeguard their genetic diversity. In Situ
conservation was ensured by protecting the
natural habitats of medicinal plants, thus
conserving their genetic resources in their
native environment. Also, inhabitants of
local communities who have traditional
knowledge about traditional medicine were
also engaged.
A list of medicinal plants species of
interest was compiled from which data on
the conservation of each species was
determined. A spreadsheet was created to
organise the collected data with columns
for plants species, conservation status, and
number of individuals. The conservation
status data was categorised into “critically
endangered”, “endangered”, “vulnerable”,
“near threatened”, and “less concern”. The
data was presented in bar chart.
Furthermore, a set of medicinal plants
namely aloe vera, ginseng, turmeric,
echinacea, ginkgo biloba, chamomile, St.
john's  wort, peppermint, lavender,
ashwagandha, valerian, saw palmetto, milk
thistle and elderberry were collected to
conduct genetic analysis by determining
the number of genotypes. The generated
data was presented using a bar charta. In
addition, the study also collected data from
conservation reports, research studies to
determine the methods commonly used to
preserve medicinal plants.

3. RESULTS AND DISCUSSION
3.1 Presentation of Results

The results of the study are presented in
Tables 1 to 5. Table 1 shows the number
of medicinal plant species and their
conservation status. The conservation
status shows that ginseng, saw palmetto
and St. John's Wort are among the
endangered medicinal plants that are
commonly used. Figure 1 depicts the
conservation status of different plant
species. It shows that "Ginseng" and "St.
John's Wort" are marked as "Endangered,"
indicating their vulnerability. In contrast,
"Chamomile™ and "Ashwagandha" are
labeled as "Least Concern,” suggesting
that their populations are relatively stable.
"Ginkgo Biloba" and ‘“Valerian” are
critically endangered with only 20 and 15
individuals respectively, signifying a
critical need for conservation efforts.

Table 1: Medicinal Plant Species and
Their Conservation Status

Medicinal Conservation  Number of
Plant Species Status Individuals
Aloe Vera Vulnerable 120
Ginseng Endangered 45
Turmeric Least Concern 500
Echinacea Near 75
Threatened
Ginkgo Biloba  Critically 20
Endangered
Chamomile Least Concern 650
St. John's Wort  Endangered 35
Peppermint Vulnerable 110
Lavender Near 80
Threatened
Ashwagandha Least Concern 550
Valerian Critically 15
Endangered
Saw Palmetto Endangered 40
Milk Thistle Vulnerable 125
Elderberry Near 70
Threatened
Eucalyptus Least Concern 600
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Figure 1: Medicinal Plant Species and their Conservation Status

Table 2 shows the genetic diversity of
medicinal plants in the locations studied.
In Fig. 2, the bar chat reveals the genetic
diversity among different medicinal plant
species. It shows that "Ashwagandha™ has
the highest genetic diversity with 40
genotypes, while "Valerian™ has the lowest
with only 3 genotypes. Understanding
genetic  diversity is  essential  for
maintaining the adaptability and resilience
of these plants in the face of environmental
changes.
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Figure 2: Genetic diversity of medicinal plants
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Table 3 reveals the conservation Table 3: Medicinal Plant Conservation

methods for medicinal plants. In Methods

Figure 3, the chart demonstrates that

"Botanical Gardens” and "In Situ Conservation Number of Plant
Conservation™ have been employed for Method Species Implemented
a higher number of medicinal plant ‘Botanical 12
species (12 and 11, respectively). Gardens

"Community Engagement" and Seed Banks 9

"Protected Areas" have been used for In Situ 11

fewer species (8 and 7, respectively). Conservation

This suggests that botanical gardens Ex Situ 10

and in situ conservation are more Conservation

widely  adopted  methods  for Community 8

conserving medicinal plants. Engagement

Protected Areas 7

[
o N

NUMBER OF PLANT SPECIES

Botanical Seed Banks In Situ Ex Situ Community
Gardens Conservation  Conservation Engagement

CONSERVATION METHOD

Figure 3: Medicinal plant conservation methods

Table 4: Impact of Conservation Efforts on Medicinal Plant Populations

ea ed 2 Plo Populatio Before Populatio ATte
pecle O > dllO 0 e dllO
2010 @ Aloe Vera 150 220
2011 | Ginseng 60 75
2012 | Turmeric 480 600
2013 | Echinacea 50 90
2014 | Ginkgo Biloba 15 18
2015 | Chamomile 700 800
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Figure 4: Impact of conservation efforts on medicinal plant population (2015)

This line chart in Fig. 4 illustrates the
change in populations of selected
medicinal plant species before and after
conservation efforts over time. For
instance, it is evident that "Aloe Vera"

population from 2010 to 2015 due to
conservation  efforts.  In  contrast,
"Ginseng” shows a more modest
population increase. This chart highlights
the success of conservation programs in

experienced a significant increase in safeguarding these plant species.

Table 5: Medicinal Plant Genetic Research Findings

Newly Discovered Compounds

Medicinal Plant Species

Turmeric 3
TR Ginkgo Biloba
Chamomile 2
ISTEYVER  Ashwagandha A
Eucalyptus 2
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Figure 5: Medicinal Plant Genetic Research Findings

In Figure 5, the chart shows the outcomes
of different research studies on medicinal
plants. For example, "Ashwagandha" was
the focus of "Study 5" and resulted in the
discovery of four new compounds.

"Ginkgo Biloba" yielded only one new
compound in "Study 3." This chart helps to
understand which plants have been more
fruitful in terms of discovering new
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therapeutic compounds through scientific
research.

3.2 Discussion

The article "Preservation of Botanical
Genetic Resources to Promote Sustainable
Herbal Practices" highlights the critical
role of preserving botanical genetic
resources in sustaining herbal practices. It
underscores the urgency of conserving
medicinal plant diversity, discusses the
threats facing medicinal plants, their
cultural significance, and the potential for
scientific research in this field. The
methodology section explained how the
study was conducted, including data
collection from botanical gardens, seed
banks, and genetic analysis.

The study's results provided valuable
insights into the conservation status of
various medicinal plant species, their
genetic diversity, and the effectiveness of
conservation methods. The discussion
elaborated on these findings and their
implications for the promotion of
sustainable herbal practices.

The study revealed the conservation status
of different medicinal plant species,
ranging from "Critically Endangered” to
"Least Concern.” Notably, species like
"Ginseng” and "St. John's Wort" are
marked as "Endangered,” highlighting
their vulnerability. Conversely,
"Chamomile” and "Ashwagandha" are
labeled as "Least Concern,” indicating
relatively  stable  populations.  This
information underscores the need to
prioritize the conservation of endangered
species to maintain biodiversity in herbal
practices.

Genetic diversity is crucial for the
adaptability and resilience of medicinal
plants in the face of environmental
changes. The study demonstrated
variations in genetic diversity among
different species, with "Ashwagandha™
having the highest genetic diversity and
"Valerian” the lowest. This finding
emphasizes the importance of conserving

genetic diversity to support the long-term
viability of herbal medicines.

The study further explored different
conservation methods and their adoption
for preserving medicinal plant species.
"Botanical Gardens” and “In Situ
Conservation” were identified as widely
used methods, suggesting their
effectiveness in  safeguarding plant
populations. The choice of conservation
methods can significantly impact the
success of preservation efforts. The study
also tracked changes in plant populations
before and after conservation efforts. For
instance, "Aloe Vera" showed a significant
increase in population due to conservation
initiatives, highlighting the positive impact

of these efforts. This information
underscores the effectiveness of
conservation programs in  protecting

medicinal plant species.

The research findings revealed that
scientific studies have led to the discovery
of new therapeutic compounds in various
medicinal plant species. For example,
"Ashwagandha" emerged as a standout
species with the discovery of four new
compounds. This highlights the potential
for scientific advancements in herbal
medicine.

4. CONCLUSION
In conclusion, the article -effectively
highlighted the critical importance of
preserving botanical genetic resources for
the sustainability of herbal practices. It
emphasized the need to protect vulnerable
species, maintain genetic diversity, and
showcased the efficacy of diverse
conservation methods. Furthermore, the
research findings underscored the potential
for scientific advancements that benefit
both traditional and modern medicine. The
recommendations provided at the end of
the article offer practical steps for further
advancing the preservation of botanical
genetic  resources. This work  will
contribute significantly to the broader
discourse on the conservation of medicinal
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plants and the promotion of sustainable
herbal practices, ultimately supporting the
global healthcare landscape.

The preservation of botanical genetic
resources is paramount for promoting
sustainable herbal practices. It ensures the
availability of diverse medicinal plants for
both traditional and modern medicine,
contributes to the conservation of
biodiversity, and safeguards the cultural
heritage of indigenous communities. To
further this cause, the article recommends
the following:

1. Continued investment in botanical
gardens and seed banks for the
conservation of medicinal plant
genetic resources.

2. Collaboration between traditional
knowledge holders, scientists, and
conservationists to bridge the gap
between traditional and modern
herbal practices.

3. The development of policies and
regulations that protect natural
habitats and the sustainable
harvesting of medicinal plants.

4. Increased public awareness of the
importance of preserving botanical
genetic resources through
education and outreach programs.

The preservation of botanical genetic
resources is not only a necessity for
sustainable herbal practices but also a
fundamental step in our journey towards a
healthier and more balanced approach to
healthcare that draws on the wealth of
nature’s pharmacy. By valuing and
protecting these resources, we can
continue to unlock the potential of herbal
medicine for generations to come.
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