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Abstract.

Protecting the biological diversity of medicinal plants is essential for
preserving ecosystem health and human well-being. This paper explores
the significance of medicinal plants in traditional and modern medicine,
highlighting their contribution to the provision of therapeutic resources.
The study identifies the main threats to the biodiversity of these species,
including unsustainable harvesting, habitat development, and the impact
of climate change. Conservation proposals discussed include in situ
protection through the creation of natural protected areas and ex-situ
conservation through the establishment of seed banks and botanical
gardens. It also emphasizes the importance of community education and
the involvement of local people in conservation efforts. Collaboration
between researchers, policymakers, and communities is essential to save
medicinal plant biodiversity and ensure sustainability.
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Rezumat.

Protejarea diversitatii biologice a plantelor medicinale este esentiala
pentru pastrarea sandtatii ecosistemelor si a bundstirii umane. Aceastd
lucrare exploreaza semnificatia plantelor medicinale in medicina
traditionald si moderna, subliniind contributia lor la furnizarea de resurse
terapeutice. Studiul identificd principalele amenintari la adresa
biodiversitatii acestor specii, inclusiv recoltarea nesustenabila,
dezvoltarea habitatelor si impactul schimbarilor climatice. Propunerile de
conservare discutate includ protectia in situ prin crearea de arii naturale
protejate si conservarea ex situ prin infiintarea bancilor de seminte si
gradini botanice. De asemenea, se pune accent pe importanta educatiei
comunitatii si implicarea localnicilor in eforturile de conservare.
Colaborarea intre cercetdtori, factori de decizie si comunitdti este
esentiald pentru salvarea diversitdtii biologice a plantelor medicinale si
asigurarea sustenabilului.
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INTRODUCTION

The protection of biological diversity of medicinal plants has become a
priority of global interest, which requires integrative and collaborative strategies.
This paper examines the importance of conserving medicinal plant biodiversity to
identify the threats they face and effectively address them for conservation.

About 40% of plant species face extinction in the coming decades [Anmol et
al., 2024]. Various traditional medicinal systems around the world have
documented a wide range of plants, highlighting the profound therapeutic
significance of medicinal plants [Atanasov et al., 2015]

Deepening the link between human health, biodiversity, and sustainability
leads to a deeper understanding of botanical resources and the need to protect them.

To avoid wasting resources on ineffective interventions, there is an urgent
need to understand which conservation actions will have positive outcomes for
endangered species [Binley et al., 2025]

Medicinal plant diversity is one of the key components of plant diversity,
and medicinal plants are one of the material bases of our current medical and food
supplies [Davis and Choisy, 2024].

The biological diversity of medicinal plants is a valuable fundamental
resource for human health and ecosystem balance. Over time, these plants have
been used in various therapeutic traditions and continue to have a significant impact
on contemporary medicine. Thanks to their bioactive compounds, medicinal plants
offer solutions for a variety of conditions, from chronic diseases to acute disorders,
being indispensable resources in the search for natural and effective treatments.

MATERIAL AND METHOD

For this study, scientific databases were searched to identify sources of relevant
information. Databases were used as sources of information: ScienceDirect, Springer,
Wiley, PubMed, Scopus, and Web of Science databases were searched.

These databases cover the period 2010-2024 because we have studied the most
recent studies to carry out an objective and up-to-date review of the topic addressed.

The search strategy was designed to be comprehensive and specific, aiming to
capture all relevant studies related to the biological diversity of medicinal plants.

The study selection process was carried out in several stages to include only
high-quality studies.

Initially, all identified studies were screened based on their titles and abstracts to
determine their relevance to the chosen research topic. In the next step, the remaining
studies underwent a comprehensive review to assess their eligibility for inclusion in the
systematic review. Studies that met predefined inclusion criteria were selected for
further analysis.

The selected studies were then included in the systematic review, where their
findings and methodologies were critically appraised and synthesized.

The careful research carried out in this study aimed to identify all relevant studies
on the protection of medicinal plant biodiversity and the complex relationship between
factors that positively or negatively influence this aspect.
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RESULTS AND DISCUSSIONS

Medicinal plants have been used for centuries across cultures for treatment.
Over 50,000 plant species are considered medicinal, with around 4,000 used in
pharmaceutical products. Studies show that 80% of the global population relies on
medicinal plants, especially in rural and developing areas with limited access to
modern medicine. However, these plants face constant threats, including over-
exploitation, unsustainable harvesting, pollution, climate change, and reduced
interest in their cultivation and conservation.

Increasing numbers of different concurrent multifactorial stressors cause a
severe decrease in plant growth and survival, as well as the biodiversity of the
microbiome on which plants depend [De Chandra, 2016].

Various factors such as environment (rainfall, lack of pollinators, clogging
of water bodies), development activities (deforestation, infrastructure,
submergence), agriculture and forestry methods (monoculture, overexploitation,
invasions) have led to the disappearance of these traditionally important medicinal
plants [Huang et al, 2019]. Overharvesting is one of the biggest threats to species'
survival [Hossain, 2016]. The conservation and protection of medicinal plants is
particularly important as at least two-thirds of medicinal plants continue to be
harvested from the wild [Liu et al., 2019]. Excessive collection based on medicinal
and economic value has the potential to damage regional ecosystem stability [Davis
and Choisy, 2024]. Ensuring the controlled collection of medicinal plants through
sustainable policy instruments plays an important role in areas where traditional
medicine is predominantly used [McNeil et al, 2023].

Many medicinal plants are intensively harvested from their natural habitat
for industrial, medicinal, or commercial use. This leads to the decline of populations
and, in some cases, the complete disappearance of the specific. For example,
ginseng (Panax ginseng) and echinacea root (Echinacea purpurea) are often under
pressure to survive due to high market demand.

Panax ginseng is highly valued in traditional Asian medicine and is often
used for its adaptogenic properties, which help increase the body's resistance to
stress [Nazari, 2023]. Its popularity has grown not only in Asia but also in
international markets, leading to intensive harvesting. This, along with the plant's
long growth time, which can take 6-10 years for an optimal harvestable size, means
that natural resources are quickly depleted.

Echinacea purpurea often faces significant pressures on survival due to high
market demand. This plant is particularly valued for its properties as an
immunostimulant, being widely used in traditional medicine and the food
supplement industry [Posadzki et al, 2013].

This herb has been used for centuries by Indigenous communities in North
America and is recognized as a natural remedy for a variety of ailments, including
respiratory infections, colds, and inflammation [Sun et al, 2022]

Unfortunately, the high demand has led to the intensive harvesting of
echinacea from its natural habitat. Currently, Echinacea is popular in the world and
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is found in different forms. The United States has implemented regulations to limit
the harvesting of echinacea during certain growing seasons to allow the plants to
regenerate. A case study conducted in North Carolina analyzed the effects of
implementing Echinacea harvest restrictions in the context of increasing market
demands and pressures on wild populations. This study, conducted by Huang et al.,
2020, revealed essential aspects of medicinal plant conservation and natural
resource management strategies [Tan et al., 2018]

Hossain, 2016, conducted a study to assess the impact of overharvesting
Panax ginseng in North Carolina forests. This research included a detailed analysis
of plant density in different areas, comparing regions with intensive harvesting
activity to those benefiting from protection or harvesting restrictions, and found
that uncontrolled harvesting causes significant declines in plant numbers, affecting
their long-term viability [Zandalinas et al, 2021]

In addition to the abusive harvesting of plants with therapeutic potential, an
important factor influencing their biodiversity is the threats related to the irrational
use of all polluting substances. The intensive use of pesticides and fertilizers in
agriculture, along with industrial emissions, generates chemical pollution. These
substances can enter the soil and water, affecting medicinal plant plantations.

Some pesticides can inhibit root growth or reduce the plant's ability to absorb
nutrients, which can lead to poor growth or even plant death. Plants have to cope
with the attacks of various pests and pathogens of the environmental conditions
increase the vulnerability of plants to the attack or different ways of attack by
insects [De Chandra, 2016], [McNeil et al., 2023]. Declines in the density of crucial
pollinator species such as bees, butterflies, beetles, and other insects have also
resulted in drastic negative effects on medicinal plant biodiversity.

Pollinators, especially bees, feed on the nectar of medicinal plants, while
other animals consume their leaves or seeds. Thus, medicinal plants play a dual role
—they support both local biodiversity and ecosystem health.

Lavandula officinalis, Mentha piperita, or Hypericum perforatum are just
some of the plants used for medicinal purposes, whose reproduction and
development are directly influenced by pollination [Zhang et al, 2017].

The decline of pollinators, especially in polluted areas, directly affects the
survivability of these medicinal plants, threatening both ecological balance and
access to medicinally important resources. Many medicinal plants are not only
therapeutic resources for humans, but also food for insects, birds, and small
mammals.

Drought and salinity stress pose significant threats to sustainability and
biodiversity, jeopardizing essential medicinal resources for both traditional healing
and the pharmaceutical sector [Zhang et al., 2020].

Another factor influencing the biodiversity of medicinal plants is genetic
diversity. This is essential for the adaptation and survival of medicinal plants to
environmental changes, diseases, and other stressors.
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Studies on medicinal plants have also focused on breeding high-yielding
cultivars with adaptability to environmental stress conditions [Zhang et al. 2020].

The decrease in genetic diversity of medicinal plants caused by climate
change, pollution, habitat reduction, or pollinator decline has ecosystem
consequences.

It is important that genomic sequencing be used to select new improved
medicinal plant varieties or to help transform this knowledge into "living factories"
of bioactive compounds [Anmol et al. 2024].

A plant population with low genetic diversity loses its ability to adapt
effectively to environmental factors in the absence of robust genetic diversity,
medicinal plants become more susceptible to these changes, which may threaten
their survival.

CONCLUSIONS

Recent studies on the overharvest of medicinal plants highlight its negative
impact on biodiversity and the need for effective conservation. Genetic variability
is crucial for the survival of these plants, allowing them to adapt to climate change,
pests, and other stressors. High genetic diversity ensures stronger plants and a wider
range of chemical compounds, vital for discovering new treatments. Loss of this
diversity weakens reproductive capacities and threatens species survival. Ongoing
research, sustainable management strategies, and community education are
essential for preserving medicinal plants, with collaboration between researchers,
authorities, and locals being key to their protection.
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