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Introduction

#Plantwise: A Youth-Led Exploration of European Flora

Discover the Botanical Treasures of Europe

Embark on a fascinating journey through the diverse and vibrant plant life of Europe.
This e-book, a flagship output of the Erasmus+ KA210-Small Scale Partnerships in Youth
Project #Plantwise, highlights the botanical richness of the Azores, Tirkiye, Romania, and
Germany. Developed by a passionate team of young environmentalists, this publication
exemplifies the power of collaboration and youth-driven initiatives in addressing today’s
most pressing ecological challenges.

The Vision Behind #Plantwise

In an era of growing environmental concerns, fostering a deep connection with nature
has never been more critical. #Plantwise is more than just a project—it is a movement
dedicated to cultivating a new generation of environmentally conscious individuals. This
ebook captures that mission, emphasizing the essential role of plants in sustaining life and
inspiring readers to become active participants in conservation efforts.

Why This E-book Matters

This e-book serves as an essential resource for a wide range of audiences:

-Young People: Discover the importance of environmental stewardship and learn how you
can help preserve our planet’s botanical heritage.

-Youth Workers: Find inspiration and practical strategies to engage young people in mean-
ingful environmental action.

-Educators: Integrate this resource into your curriculum to promote environmental litera-
cy and strengthen students connection with nature.

- Nature Enthusiasts: Explore the fascinating world of European flora and deepen your
appreciation for the diversity and beauty of plant life.

- Policymakers: Gain insight into the impact of youth-led initiatives in advancing sustain-
ability and ecological conservation.

What Makes This E-book Unique?

- A Youth-Driven Initiative: Created by young changemakers from four European nations,
this e-book showcases the dedication and ingenuity of youth committed to preserving our
botanical legacy.

- A Transnational Perspective: Travel virtually across diverse landscapes, uncovering unique
plant species and understanding the ecological connections that transcend borders.

- Engaging Storytelling: Delve into captivating narratives that highlight individual plant
species, their cultural significance, and their crucial role in ecosystems.

- Practical Applications: Gain actionable insights on how to integrate sustainable practices
into daily life and contribute to environmental conservation.

- Stunning Visuals: Experience the beauty of European flora through vivid images and il-
lustrations that bring the botanical world to life.

Join the Movement

Through the pages of this e-book, we invite you to explore the delicate balance of our
natural world and embrace your role as a steward of its preservation. Let the stories of
these remarkable plants inspire you to join the movement for biodiversity conservation
and help safeguard the rich botanical heritage of Europe.
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Biodiversit

Biodiversity refers to the
incredible variety of life on Earth,
encompassing the vast differences
among living organisms and the
ecosystems in which they thrive.

It plays a foundational role in
maintaining the balance of the
planets environment.

Biodiversity includes three key components:
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Genetic Diversity Species Diversity

Therange of genetic variation within species, The variety of species within a particular
allowing populations to adapt to environ- areaoracross the planet, from large animals

mental changes and survive under different ~and plants to microscopic organisms, fungi,
and microbes.

conditions.
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Ecosystem Diversity

The variety of ecosytems, such as forests,
savannahs, oceans, rivers,and other natural
environments, and the intricate interactions
among species that inhabit them.

Biodiversity is vital for the well-being of both nature and humanity. It
ensures the stability of ecosystems, provides critical resources like food,
medicine, and oxygen, and plays a crucial role in regulating the climate.
Safeguarding biodiversity is more important than ever in the face of chal-
lenges like climate change, habitat destruction, and pollution.
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Why Biodiversity Matters

Biodiversity’s significance extends far beyond just the variety of life forms on Earth—it
directly supports the health of the planet and human civilization. Here are key reasons
why preserving biodiversity is essential:

1. Ecosystem Resilience

Biodiversity enhances the stability and resilience of ecosystems, enabling them to better
withstand changes brought by factors like climate shifts, pollution, and invasive species.

2. Food Security

A diverse genetic pool in agricultural crops helps ensure food security by enabling
adaptation to evolving climate conditions, diseases, and pests.

3. Ecosystem Services

Biodiversity provides vital services like pollination, water purification, soil formation,
erosion control, climate regulation, and waste decomposition—services that sustain life.

4. Medicinal Resources

Many modern medicines are derived from plants, animals, and microorganisms. Protecting
biodiversity helps preserve untapped opportunities for discovering new medical treatments.

A Table of contents

5. Cultural Identity

Biodiversity is deeply intertwined with human culture and identity. Traditions, folklore, and
livelihoods are often shaped by the surrounding natural environment and its species.

6. Ecotourism

Arich biodiversity can boost ecotourism, offering people the chance to experience nature
and learn about conservation. This can generate valuable income for local communities
while promoting environmental stewardship.

7. Climate Regulation

Ecosystems with high biodiversity help mitigate the impacts of climate change by absorbing
pollutants and reducing atmospheric carbon, thus contributing to global climate stability.

8. Interspecies Relationships

Every species plays a crucial role in maintaining ecosystem function and food webs. The
loss of even one species can have cascading effects on the entire ecosystem.

/1 Table of contents
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The Need for Action

Preserving biodiversity is critical not only for the survival of species but also for human
prosperity. With rising threats like habitat destruction, climate change, pollution,and invasive
species, maintaining and restoring biodiversity must be a global priority.

Protecting biodiversity demands coordinated efforts among governments, nongovern-
mental organizations, and local communities to create a sustainable future for all living
beings on Earth.

Endemic Plants: A Vital Component of Biodiversity

Endemic plants are species that are native to and restricted to a specific geographic area,
found nowhere else in the world. These unique species often evolve in isolated environ-
ments such as islands, mountain ranges, or specific ecosystems like forests or deserts,
where geographic or ecological barriers limit their spread. The term “endemic” can apply to
plants confined to a particular country, region, or even a single location, such as a specific
island or mountain peak.

Characteristics of Endemic Plants

Endemic plants often evolve distinct characteristics that enable them to thrive in their
limited habitats. These adaptations can range from drought tolerance in arid regions to
specific reproductive strategies that sync with the local climate or wildlife. Due to their
isolation, endemic plants may develop in the absence of competition or predators, which
can make them especially sensitive to changes in their environment. This sensitivity is a
double-edged sword: while they are perfectly adapted to their niche, any alterations in
their habitat—such as climate change, habitat destruction, or the introduction of invasive
species—can threaten their survival.

Types of Endemism

Endemism can be classified into two main types:

1. Paleoendemism: This refers to species that were once widespread but are now confined
to a specific area due to environmental changes over long periods. These plants may
represent ancient lineages that have survived in isolated refuges.

2. Neoendemism: These are species that have recently evolved and are restricted to a
particular area because they have not yet spread beyond their point of origin. They often
represent new adaptations to local conditions.

A Table of contents

Importance of Endemic Plants

Endemic plants play a critical role in the ecosystems where they are found. They are often
integral to maintaining the balance of the local environment, providing food, shelter,
and other resources for native animals and microorganisms. In some cases, they may be
keystone species, meaning their presence is crucial for the survival of other species within
the ecosystem. Furthermore, endemic plants contribute to global biodiversity, offering a
genetic reservoir that could hold the key to future discoveries in agriculture, medicine, and
biotechnology.

The cultural and economic importance of endemic plants can also be significant. In many
regions, endemic species are woven into local traditions and livelihoods. They may be used
for medicinal purposes, as food sources, or in cultural rituals. Additionally, endemic plants
are often a draw for ecotourism, attracting visitors interested in unique flora that can be
found nowhere else in the world.

Protecting endemic plantsis critical for preserving biodiversity and maintaining the health
of ecosystems. Conservation efforts include establishing protected areas such as national
parks and nature reserves, where human activities are limited. Additionally, botanical
gardens and seed banks play a role in conserving endemic plants by cultivating them in
controlled environments and preserving their genetic material for future restoration efforts.

International cooperation is also essential, as many endemic species are found in biodi-
versity hotspots that span multiple countries. Organizations like the International Union
for Conservation of Nature (IUCN) monitor the status of endemic plants and work to raise
awareness of their importance and vulnerability.

Conclusion

Endemic plants are irreplaceable components of the Earth's biodiversity. Their limited
distribution makes them both unique and vulnerable, underscoring the need for focused
conservation efforts. Protecting these species is not just about preserving the beauty and
diversity of nature; it is also about safeguarding the ecological stability, cultural heritage,
and potential scientific discoveries that endemic plants provide.



General Information About Vegetation

The Azores archipelagois located in the biogeography of Macaronesia, in the middle of the
Atlantic Ocean. It is formed by 9 islands organized into three groups: the Eastern Group
(Flores and Corvo), the Central Group (Terceira, Graciosa, Pico, Faial and S. Jorge) and the
Eastern Group (S. Miguel and Santa Maria) (fig.1). The Azorean islands occupy an area of
approximately 2333 km2. Most of the Azorean territory has elevations between between
100 m and 400 m. The highest point in the Azores, and even in Portugal, is the island of
Pico, with an altitude of 2351 m, while the island is Graciosa, with an altitude of 402 m,
while most of the islands are around 1000 m above sea level.

In bioclimatic terms, the region has hyper-humid, oceanic, supra-oceanic and alpine
climates and alpine climates (exclusive to the Pico Mountains), confirming the region’s
tendency to be hot and humid.

The vascular flora of the Azores has 1039 species (Dias et al., 2010). According to the
classification of naturalness by Dias et al. (2004a), there are 300 species of the natural
flora of these islands, including 76 endemic to the Azores, eight endemic to the Azores
and Azorean-Madeiran endemism and eight Macaro-endemism. According to Gabriel et
al. (2011), there are 480 species of bryophytes in the Azores.
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1Wind, mountainous conditions, waterlogging (as it limits access to nutrients) and rocky substrates.
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The floraandlandscape elements are the result
of a number of different factors, namely:

- The recent geological age of the islands (a maximum of 8 million years) means that there
is a lack of sedimentary and metamorphic strata, thus limiting the habitats available and
the conditions for the establishment of species;

- The distance from the sources of diasporas makes the Azores dependent on vagrant
species specialized in long-distance colonisations.

-Climatic conditions of strong oceanicity, which buffers thermal variations and amplitudes,
creating conditions of high humidity and precipitation, with no significant differences in
altitude, limits the different ecological environments and do not constitute an element
that encourages speciation.

Thus, the vegetation of the Azores is essentially characterized by forests and peatlands.
Although forests are globally defined as dense, multi-stratified formations, in the Azores
the concept is redefined by environmental parameters, since the stresses caused by the
climate limit the growth in height of the dominant 1 trees and their distribution.

These forests and peatlands play important roles
in the local ecosystem, namely:

- Biodiversity - unique ecosystems that are home to a wide variety of animals and plants.
- Carbon cycle - These systems are capable of storing large quantities of organic carbon.

- Water supply and regulation - regulate infiltration, regulate surface and underground
runoff, prevent rapid increases in flows after rainfall peaks, regulate soil erosion, regulate

the island’s microclimate through high evapotranspiration.

-Importance in the purifying effect of water - these systems retain in their structure sub-
stances that are transported by the water, metal ions, pathogens and other toxic substances.

- Reserve of ancestral information - peat bogs have a past memory, as they help us learn
about the peoples, cultures, economy and climate of prehistoric times.

A Table of contents

Human Impact

The builtlandscape in the Azores is essentially composed of residential areas and, in terms
of vegetation, Crytomeria japonica production forests and pastures. In fact, it is the latter
activity that currently has the greatest impact on the remaining natural vegetation, leading
to the general degradation of ecosystems.

According to the Direcdo Regional do Ambiente (2018), around 49% of the territory of
the Azores is occupied by agricultural areas, 40% of which is pasture. Production forests
occupy around 12,698 ha (SRAF, 2020).

The development of this anthropogenic vegetation has led to profound changes in the
landscape, with the extinction of significant areas of some types of natural vegetation,
especially at low and medium altitudes.

History and Development of Plants

Sinceits origin millions of years ago, the vegetation in the Azores has evolved in the absence
of large vertebrates (without herbivory and trampling, as occurred in Europe) and has
therefore not developed adaptation mechanisms, with its entire structure and dynamics
being established in this context. The arrival of the Portuguese in the XV century and the
establishment of settlements on the islands consequently exerted pressure not only from
humans, but also from domestic and associated animals (such as rabbits and rats) on
these fragile ecosystems, causing drastic changes to the vegetation. In this context, the
current vegetation is the result of the evolution of primary vegetation, with this recent
human influence.

This human intervention was characterized, in a first phase, by the release of domestic
cattle into the wild with the aim of increasing the suitability of the islands to support human
populations and, in a second phase, by settlement. Settlement led to the exploitation of
natural resources and the transformation of the landscape through the replacement of
native ecosystems, namely by residential areas and agricultural land (initially cereal pro-
duction - 15th-17th century - and later oranges and vineyards) and, recently, by Japanese
cryptomeria production forests and pastures (20th century). Around 49% of the Azores
is occupied by agricultural areas, of which 40% is pasture (Dire¢do Regional do Ambiente,
2018). Production forests occupy around 22% and natural vegetation occupying only 13%
of the territory.

In short, the current landscape is made up of a mosaic of humanized landscape and endemic
forest,althoughitis possible that some types of endemic forest have become extinct given
the small current populations of some once dominant species (e.g. Prunus azorica, Taxus
baccata, Dacraena draco).
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Vegetation Characteristics: Distribution Map and Statistics

The Azores archipelago, located in the North Atlantic Ocean, boasts a unique and diverse
vegetation profile shaped by its volcanic origins, isolated location, and temperate maritime
climate. This distinct environment has shaped the development of several endemic plant
species and distinct vegetation zones on the nine islands. Wind, in mountainous conditions,
waterlogging (because it limits access to nutrients) and rocky substrates, limit the growth
of the dominant trees, but not biological and structural diversity, so forests restrict their
height in these conditions, resulting in nanified forests. Accordingly with the work of Rui
et al. (2016), the natural vegetation of the Azores can be categorized into several zones,
primarily influenced by altitude and climatic conditions:

1. Coastal Vegetation (0-100 m): This zone is characterized by halophytic (salttoler-
ant) plant communities, including species such as Crithmum maritimum and Plantago
coronopus. Also in this coastal area, in the drier areas, there are woodlands dominated
by Ericaazoricaand Morella faya trees. Erica-Morella coastal woodlands have the greatest
potential distribution on Pico, Sdo Miguel and Terceira, while there are no suitable sites for
them on the islands of Corvo, Flores and Sao Jorge (Fig. 2).

2. Lowland Forests (100-300 m): Lowland forests are found in the upper infratemperate
and lower humid belts. They are found on all the islands and occupy the second largest
area. Taking into account the area of each island, they are particularly abundant on Santa
Maria and Graciosa but also in Terceira and Sao Miguel. This belt is dominated by Picconia
Azorica and Morella Faya, although in the upper limits Laurus Azorica becomes more
frequent and abundant (fig. 2). These are the highest forests in the Azores, with a height
of between 6 and 11 m (although some trees can reach 15 m). In the low herbaceous layer,
the most frequent species is Carex hochstetteriana. The creeper Hedera azorica is also
frequently present.

3. Submontane forests (300-600m): Submontane forests are found in alower thermotem-
perate- upper humid belt. This belt is dominated by Laurus Azorica, although most of the
trees native to the Azores can be found here. The height of the vegetation varies between 6
and 8m, with the tallest trees reaching 10m. In the shrub layer, Vaccinium cylindraceum is the
most frequent species,and in the herbaceous layers ferns dominate, especially Dryopteris
azorica, but we also find other plants such Blechnum spicant, Selaginella kraussiana, Lysi-
machia azorica and Carex peregrina. The epiphytic layer is the richest of all the vegetation
types, with Polypodium azoricum reaching its greatest expression. Sub-montane forests
are the most common type of vegetation in the Azores, since 42% of the archipelago’s
surface has suitable conditions for their development. They are particularly abundant in
Corvo, Pico and Faial (fig.2).

A Table of contents
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4. Montane Forests (600-900 m): Montane forests are in the upper thermotemperate-hy-
perhumid zone. At higher elevations, the vegetation transitions to montane forests
featuring the Azorean juniper (Juniperus brevifolia) and llex perado subsp. azorica but
Laurus azorica is still very frequent. The shrub layer is dominated by Myrsine africana and
Vaccinium cylindraceum. In the herbaceous layer, as in the previous belt, we find Dryopt-
eris azorica, Blechnum spicant and Lysimachia azorica plus other species such as Culcita
macrocarpa and

Luzula purpureosplendens. In the epiphytic layer, Hymenophyllum tunbrigense and
Elaphoglossum semicylindricum are the dominant species. Juniperus-llex montane forest
MAY cover 14% of the archipelago territory, except in Santa Maria and Graciosa where there
are no conditions for these forests (fig. 2).

5. Altimontane Scrublands (900 - 1100m): The highest elevations are characterized by
scrublands with species such as Juniperus brevifolia and Calluna vulgaris, which are
adapted to the most adverse weather conditions in these mountain areas, characterized
by frequent strong winds of over 100km/h. These small communities in altimontane
scrublands are usually less than 1 m high. In the herbaceous stratum Blechnum spicant,
Holcus rigidus, Deschampsia foliosa, Potentilla anglica, Luzula purpureosplendens and
Eleocharis multicaulis are the most frequent species.

/1 Table of contents 19



Tree (forest cedar)

Juniperus brevifolia

Endemic species considered a key element of the Azores vegetation,
particularly in mountain ecosystems. Its decline will have serious conse-
quences on natural ecosystems, the quality and quantity of water resources,
soils and island flora and fauna. The increase in natural Cedro-do-mato
forests is undoubtedly a commitment to improving the lives of everyone
who lives and visits the Azores.

Azores
endemic/
native plant
species
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Erica azorica (heather)

Shrub

Pioneering endemic shrub colonizing various environments, including
after the development of human activity, very resistant to the dryness and
intense winds that are felt in the region. This species plays a fundamental
role in the ecology of the islands, as it contributes to the formation and
conservation of the soil, safeguarding the water balance, preventing erosion
and promoting infiltration. Furthermore, the species offers shelter and food
to several species of local fauna.

Dryopteris azorica (dryopteris-from-azores)

Pteridophyte (fetus)

Endemic pteridophyte occurs in natural or semi-natural forests and scrub-
lands, but can also be frequently found in forests producing Cryptomeria or
in exotic forests of Northern Beech (Pittosporum undulatum - a prob-
lematic invasive in the archipelago). This species forms, in the lower strata
of forests, mats of aggregated individuals that regulate microclimatic
conditions near the soil, thus providing ecological requirements that gen-
erate environments and refuges favorable to the development of typical
organisms (arthropods, molluscs, fungi, among others) important for
decomposition. of organic matter (nutrient recycling).

A Table of contents
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Angelica lignescens (angelica)

Tall herbaceous

Large endemic herb that, when mature, can reach 280cm. Rare plant in
mountain forests, natural meadows and banks of rivers and humid slopes.

Plant considered a good indicator of habitat quality.

A Table of contents

Sphagnum spp. (Moss, Leivas, Sphagnum)

Bryophyte (macro moss)

The species of this genus are mostly native, this means that they exist in
other regions of the planet, but they arrived in the archipelago through
natural dispersal mechanisms, that is, without human interference. These
mosses behave like “true” sponges, very light when dry, but when hydrated
they can support up to 20 times their dry weight in water. Species typical
of wetlands give rise to a specific type of ecosystem known as peatland.
In the Azores, there are different types of peatlands that, together with
other types of vegetation (for example forests) play fundamental roles in
the environment of the Azores.

/1 Table of contents
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General Information About Vegetation

Germany boasts a rich and diverse flora shaped by its varied landscapes and climatic
conditions. From expansive forests to alpine meadows and wetlands, the country supports
a wide range of ecosystems and plant species.

Types of Ecosystems

1. Forests: Germany is heavily forested, featuring both deciduous and coniferous trees.
Common species include oak (Quercus robur), beech (Fagus sylvatica), fir (Abies alba),
and spruce (Picea abies). These forests are vital for biodiversity and environmental health.

2. Meadows: While smaller in area, Germany’s meadows are rich in biodiversity, hosting
various grasses and wildflowers, including daisies and several types of orchids. These
meadows contribute significantly to the country’s agricultural landscape.

3. Wetlands: Significant wetland areas, such as marshes and river meadows, are also
present in Germany. Aquatic and semi-aquatic plants like reed (Phragmites australis) and
iris thrive in these habitats, playing crucial roles in water purification and flood control.

Biodiversity

Germany is home to approximately 4,000 species of vascular plants, many of which are
endemic or rare. To protect this biodiversity, numerous species are conserved in national
parks and nature reserves, including the Black Forest and Harz National Parks.

Mountain Flora

In mountainous regions like the Bavarian Alps, the flora varies significantly with altitude.
Alpine species, such as edelweiss (Leontopodium alpinum), alongside mosses and lichens,
thrive in the colder climates found at higher elevations.

Protected Plants

Certain plant species are legally protected in Germany due to their vulnerable status, including
various orchids and wetland plants. Protecting these species is crucial for preserving the
country’s natural heritage.

/1 Table of contents
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Human Impact

Agricultural activities, urbanization, and climate change have negatively impacted many
natural habitats in Germany, leading to habitat loss and declining biodiversity. Conservation
and restoration efforts are essential to mitigate these impacts and protect the country’s
ecosystems.

History and Development of Plants

Germany

The history and development of plants in Germany is arich narrative shaped by climatic and
geological conditions, human intervention, and technological advances. With its diverse
landscapes—ranging from fertile plains and lush forests to rugged mountains— Germany
has long served as a fertile ground for a wide array of plant species.

Prehistoric Times and Antiquity

In prehistoric times, the early inhabitants of Germany began harvesting wild plants for food
and medicinal purposes. The advent of agriculture around 5000 BC marked a significant
shift,as communities started cultivating cereals, vegetables, and other useful plants. The
influence of Roman civilization brought additional agricultural knowledge, enhancing
practices in horticulture and the use of medicinal plants throughout central Europe.

Middle Ages

The Middle Ages saw a considerable evolution in agriculture, with the introduction of
various plant species from other regions. Monasteries emerged as vital centers for the
cultivation of medicinal and ornamental plants, preserving and expanding botanical
knowledge. This period also witnessed advancements in agricultural techniques, including
crop rotation and the utilization of sulfur as a fertilizer, which improved soil health and
productivity.

Renaissance and the Modern Age

The Renaissance sparked arenewed interest in botany, leading to significant contributions
from botanists like Leonhart Fuchs and Jacob Theodor Tabernaemontanus, who published
influential works that promoted the understanding and use of plants. The era of exploration
opened new avenues for plant introduction, with discoveries from the Americas and the
Far East bringing a diverse array of species to German gardens and farms.

19th Century

The 19th century marked a period of rapid advancement in agricultural science. Crop
diversification and the introduction of modern farming techniques increased production
capacity significantly. This era also saw the establishment of botanical gardens and horti-
cultural societies, which fostered a deeper appreciation for plant diversity and cultivation.
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20th and 21st Centuries

The 20th century brought dramatic changes, particularly due to the impacts of the two
World Wars. After World War Il, Germany underwent a transformation in agriculture,
characterized by mechanization and the extensive use of chemical fertilizers. Many farmers
shifted toward monoculture practices to maximize yield. However, since the 1990s, there
has been a growing movement toward organic and sustainable agriculture, reflecting a
renewed commitment to environmental stewardship and biodiversity conservation.

Vegetation Characteristics: Distribution

Map and Statistics

Germany is renowned for its rich diversity of vegetation types, a reflection of its varied
climate and geographical features. This diverse array of plant life plays a crucial role in
supporting ecosystems, maintaining biodiversity, and providing essential resources. Under-
standing the vegetation characteristics of Germany is vital for environmental management
and conservation efforts.

Types of Vegetation

1. Forests: Forests are a defining characteristic of the German landscape, covering
approximately 32% of the country’s total land area. These forests are classified into
several primary types:

- Deciduous Forests: Dominated by broadleaf trees such as beech and oak, these forests
thrive in the temperate climate of centraland northern Germany. They are known for their
vibrant autumn colors and rich undergrowth.

* Mixed Forests: Comprising both deciduous and coniferous trees, mixed forests provide
habitat diversity and resilience against pests and diseases. They are prevalent throughout
much of Germany and contribute significantly to the country’s timber industry.

- Coniferous Forests: Predominantly featuring species like pine and fir, coniferous forests
are particularly common in the mountainous regions of Bavaria and the Black Forest. These
forests are crucial for wildlife habitats and play a significant role in carbon sequestration.

2. Meadows: Expansive meadows can be found across agricultural regions, making up
a vital part of the rural landscape. These areas support a rich variety of grasses, wild-
flowers, and herbs, providing habitat for numerous insect species and pollinators. The
management of meadows, often through traditional farming practices, is essential for
preserving their biodiversity.
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3. Steppe Vegetation: In the southern and eastern parts of Germany, particularly in regions
like Bavaria and Saxony, steppe vegetation is observed. This unique ecosystem is character-
ized by dry grasslands and sparse shrubs, adapted to lower moisture levels. These areas are
home to specialized plant species and provide critical habitats for various animal species.

4. Wetlands and Aquatic Vegetation: Wetlands are found around Germany’s numerous
lakes and rivers, featuring rich biodiversity. Reed beds, water lilies,and other aquatic plants
thrive in these environments, offering crucial ecosystem services, including water filtration,
flood control, and habitat for birds and aquatic life.

Vegetation Distribution

A comprehensive vegetation distribution map of Germany would illustrate the various
vegetation zones across the country. Such a map would highlight significant areas of for-
ests, meadows, grasslands, and agricultural land, revealing the complexinterplay between
natural and human-modified landscapes. Overlaying climatic maps would further enhance
understanding, as local climate conditions—including temperature, precipitation, and soil
types—significantly influence vegetation patterns and distribution.

Key Statistics

- Forest Area: Germany’s forested regions encompass approximately 11.4 million hectares,
asubstantial area that underscores the country’'s commitment to forest conservation and
sustainable management practices.

- Forest Ownership: Approximately 60% of the forests in Germany are privately owned,
indicating asignificant role for private landowners in forest management. This ownership
structure presents both challenges and opportunities for conservation, as private interests
can align with national goals.

- Biodiversity: Home to around 15,000 plant species, Germany’s flora includes a notable
number of rare and threatened species. This biodiversity is crucial for maintaining eco-
system health and resilience, highlighting the importance of ongoing conservation efforts.
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Germany
endemic/
native plant
species




01- Bayerische Loffelkraut

(Cochlearia bavarica)

Description:

Bavarian Spoonwort (Cochlearia bavarica) is a perennial herbaceous plant belonging to
the Brassicaceae family. This plant thrives in moist, rocky alpine environments, particularly
in the Bavarian region of Germany, often found along stream banks, mountain meadows,
and high-altitude pastures. It is distinguished by small, white flowers and rounded green
leaves, which make it identifiable among the alpine flora.

Significance:

Bavarian Spoonwort plays a crucial role in alpine ecosystems. It not only stabilizes the soil
in high-altitude areas prone to erosion but also serves as a habitat and food source for
various insect species, including pollinators that are integral to maintaining biodiversity
in mountainous regions.

Ecological Role:

Historically, speciesin the Cochlearia genus, including Bavarian Spoonwort, have been val-
ued in herbal medicine for their potential health benefits, such as diuretic and expectorant
properties. While Bavarian Spoonwort's medicinal uses are not well documented, caution
is advised with all plants from the Brassicaceae family, as some contain compounds that
could be harmful if consumed in large quantities.

Conservation:

Due toits limited distribution and specific habitat needs, Bavarian Spoonwort is a candidate
for conservation efforts. Protecting its alpine habitat helps preserve biodiversity and the
unique flora of the Alps. Its restricted range makes it vulnerable to environmental changes,
particularly due to climate change, which threatens to alter its delicate ecosystem.

ot

+ Caption: Small white flowers with green leaves.
- Latin name: Cochlearia bavarica
* Location: Southern Swabia
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02- Der Bohmische Enzian
(Gentianella bohemica)

Alpine Flora of Central Europe

Description:

Gentianella bohemica, known as Béhmischer Enzian or Bohemian Gentian, is a perennial
herbaceous plant native to Central and Eastern Europe, belonging to the Gentianaceae
family. This alpine plant flourishes in high-altitude meadows, rocky slopes, and clearings
within woodlands. Its deep blue, vibrant flowers bloom between late spring and early
summer, making it a striking feature of its natural habitat.

Medicinal:

While certain Gentian species (Gentiana spp.) are traditionally used in herbal medicine for
their bitter roots—known for potential digestive benefits—Gentianella bohemica lacks
well-documented medicinal applications. As some species in this family contain toxic
compounds, caution is advised when considering any medical use.

Culinary:

The Gentian family is sometimes used in culinary contexts, particularly as a flavoring for
bitters and liqueurs. However, Gentianella bohemica is not commonly used in this way,
and it's important to exercise caution with wild plants, as not all species are suitable for
consumption.

Ornamental:

With its strikingly intense blue flowers, B6hmischer Enzian is occasionally grown as an
ornamental plant in alpine and rock gardens. However, due to its specific habitat require-
ments, it may be challenging to cultivate successfully outside its native environment.

Conservation:

Like many alpine plants, Gentianellabohemicais vulnerable to habitat loss, climate change,
and over-collection. Conservation initiatives focus on habitat protection and restoration
to sustain the species and the ecosystems it supports. Sustainable harvesting practices
are essential, as over-collection poses arisk to its survival.

Aswith any wild plant, accurate identification is vital before any usage. Conservationminded
practices are crucial to maintain the biodiversity of the unique alpine habitats where
Gentianella bohemica thrives.

- Caption: Purple petals of a flower. Latin name: Gentianella bohemica.
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03- Das Bodensee-Vergiss-
meinnicht (Myosotis rehsteineri)

Wetland Flora of Central Europe

Description:

Das Bodensee-Vergissmeinnicht, or Myosotis rehsteineri, is a perennial herbaceous plant
in the Boraginaceae family. Endemic to the Lake Constance (Bodensee) region in Central
Europe, particularly in Germany, Switzerland, and Austria, this plant thrives in damp, marshy
habitats such as wet meadows, riverbanks, and along lakeshores. It is recognized for its
small, star-shaped blue flowers and its low-growing, hairy foliage.

Ornamental:

With its delicate blue flowers and ability to naturalize in moist environments, das Boden-
see-Vergissmeinnicht is occasionally cultivated as an ornamental plant, ideal for wetland
gardens and water features. Its subtle beauty makes it a charming addition to naturalized
and ecological landscaping efforts, especially in areas with abundant moisture.

Conservation:
Asan endemic plant with a limited distribution around Lake Constance, Myosotis rehsteineri

is of conservation interest. Wetland conservation around the lake is vital for sustaining
populations of das Bodensee-Vergissmeinnicht, along with other species dependent
on these unique ecosystems. Conservation measures—such as habitat preservation,
restoration, and consistent monitoring—are key to maintaining the species’ presence in
its native range.

Ecological Importance:

Though das Bodensee-Vergissmeinnicht lacks significant medicinal or culinary applica-
tions, its value lies in its role within the wetland ecosystem. It contributes to biodiversity,
supportslocal fauna, and stabilizes the soil in marshy environments, making it an essential
component of its native habitat.

As with any wild plant, responsible management and conservation are essential to protect
this delicate species, which symbolizes the ecological richness of the Lake Constance region.

- Caption: Star-shaped blue flowers. Latin name: Myosotis rehsteineri
* Location: Bodensee
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04- Bayerisches Federgras
(Stipa bavarica)

Grasslands of Bavaria

Description:

Stipa bavarica, commonly known as Bayerisches Federgras, is a perennial grass species
native to Bavaria, Germany. This grass flourishes in dry, rocky habitats, such as meadows,
hillsides, and open woodlands, where its tufted growth and feathery inflorescences lend
a soft, airy texture to the landscape. Blooming in late spring to early summer, Bayerisches
Federgras is uniquely adapted to dry, nutrient-poor soils and is often found in semi-arid
regions, making it a resilient species within its native range.

Ornamental:

Duetoits delicate, feather-like seed heads, Bayerisches Federgras is a favored ornamental
grass, widely used in landscaping and garden design. Its distinctive texture and gentle
movementin the wind make it a popular choice for rock gardens, borders, and naturalistic
planting schemes, where it adds a touch of elegance and dynamism.

Ecological Significance:

1. Habitat Restoration: Bayerisches Federgras is valued in habitat restoration projects for
its ability to thrive in nutrient-poor and semi-arid soils, making it a prime candidate for
rehabilitating degraded grassland ecosystems.

2. Erosion Control: The plant’s deep root systems are beneficial for anchoring soil, thus
preventing erosion on slopes and rocky terrains. This quality makes it an effective natural
solution for managing soil stability in its native habitats.

Conservation:

While Stipa bavarica is not widely used for medicinal or culinary purposes, its ecological
value as a stabilizer of soil and contributor to biodiversity makes it a key species for
conservation. Efforts to protect dry grasslands and semi-arid ecosystems are essential to
support the survival of Bayerisches Federgras and similar resilient plant species.

- Caption: Feathery inflorescences of Stipa bavarica.
- Location: Bavaria, Germany
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05- Bopparder Schleifen-
blume (Spiraea decumbens)

Plants of the Rhine Valley

Description:

The Bopparder Schleifenblume, or Boppard Looping Flower, scientifically known as Spiraea
decumbens, is a perennial herbaceous plantin the Rosaceae family. Native to the dry, rocky
slopes of the Rhine Valley near Boppard, Germany, this plant thrives in calcareous soils. It
is commonly found in sparse, rocky areas, dry grasslands, and even vineyards, where its
dense clusters of pink to white flowers bloom in early summer. With its lowgrowing, bushy
habit, it serves as an excellent ornamental plant and plays a crucial role in its natural habitat.

Uses and Benefits:

1. Ornamental Plant: The Boppard Looping Flower is valued in landscaping, particularly for
rock gardens, dry stone walls, and naturalistic plantings. Its striking, lush flower clusters
bring texture and color to gravelly, sunlit areas.

2. Erosion Control: Thanks to its deep root system and resilience in dry, rocky soils, Spiraea
decumbens is often used to control soil erosion. Its roots help stabilize slopes and embank-
ments, making it beneficial for soil management in challenging terrains.

3. Conservation: As a native species of ecological interest, the Boppard Looping Flower
is actively protected in certain regions. Conservation efforts focus on preserving its
natural habitat, restoring degraded areas, and managing invasive species to safeguard
its continued survival.

4. Ecological Role: The Boppard Looping Flower provides vital resources for pollinators and
smallinsects, including bees, butterflies, and hoverflies, which benefit from its nectar and
pollen. Additionally, the plant offers shelter and nesting sites, supporting biodiversity in
the Rhine Valley.

- Caption: Clusters of pink and whitish flowers of Spiraea decumbens on the slopes near
Boppard, Germany.
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General Information About Vegetation

Romaniais home to aremarkable diversity of plant species, thanks to its varied geography
and climate. From the Carpathian Mountains to the plains, hills, and the unique Danube
Delta, Romania supports a wide range of ecosystems, each with distinct types of vegetation.

Types of Vegetation

1. Forests: Romania’s forests, some of the densest in Europe, feature both deciduous and
coniferous species. Lowland areas are dominated by deciduous trees like beech and oak,
while higher elevations are home to coniferous forests of spruce, fir, and pine.

2. Grasslands: Montane and lowland grasslands host a variety of herbaceous plants and
wildflowers. These areas are ecologically important, supporting agriculture and livestock.

3. Steppe Zone: In the southern and eastern regions, particularly in Dobrogea, steppe areas
are characterized by drought-resistant grasses and perennials. These plants are adapted
to dry, open landscapes.

4. Shady Vegetation and Marshes: The Danube Delta, a UNESCO World Heritage Site, is
one of Europe's most important wetlands. It features aquatic plants like reeds and water
lilies, supporting a rich ecosystem.

Characteristic Plant Species

1. Wildflowers: Romania is known for its beautiful wildflowers, including hyacinths,
anemones, lilies, and orchids. Some species, like the Carpathian bellflower, are endemic,
found only in Romania.

2. Medicinal Plants: The country’s tradition of herbal medicine includes species such as
chamomile, St. John's wort, and linden flowers. These plants have been used for centuries
in traditional remedies.
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Conservation of Flora and Wildlife

Romania has numerous National Parks and Nature Reserves that protect its biodiversity,
such as Retezat National Park and Piatra Craiului National Park. The Danube Delta Bio-
sphere Reserve is especially important, safeguarding many unique plant species.

Human Impact on Romanian Flora

Despite its rich natural resources, Romania’s flora faces threats from deforestation, agricul-
ture, and urban development, leading to habitat loss and reduced biodiversity. Conservation
efforts and eco-tourism initiatives are essential to protect Romanias ecosystems.

History and Development of Plants

The history and development of plants in Romania encompass natural biodiversity, agricul-
ture, horticulture, and scientific research. This rich narrative reveals the intricate relationship
between the environment and Romanian culture.

Floristic Diversity

Romaniais renowned for its rich floral biodiversity, attributed to its diverse soils, climates,
and geographical features. Approximately 3,800 vascular plant species have been identi-
fied, many of which are endemic or rare. Notable regions such as the Carpathians, Danube
Delta, and Hoia Forest in Cluj are celebrated for their unique floral varieties, showcasing
the country’s ecological richness.

Agriculture

Agriculture has historically been a cornerstone of Romania’s economy. Evidence of agricul-
tural activity dates back to the Neolithic period, when early inhabitants began cultivating
cereals and fodder plants. Over the centuries, agriculture evolved, adapting to Romania’s
varied environments and contributing significantly to its economic stability.

Cereal and Technical Crops

Primary cereal crops, including wheat, maize, and barley, have been cultivated for centuries.
Additionally, technical crops such as cotton, sunflowers, and tobacco have beenintroduced
and successfully adapted to local conditions, enhancing both food security and economic
output.
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Horticulture

Horticulture has evolved with a focus on fruit and vegetable production. Southern Romania
is particularly known for its apple, plum, and vine orchards, which play a crucial role in local
economies and export markets.

Research and Conservation

In recent decades, Romania has invested in scientific research related to botany and plant
resource management. Universities, such as the University of Bucharest and the University
of Agricultural Sciences and Veterinary Medicine, have been pivotal in studying native
plants and developing conservation programs that protect Romania’s unique floral heritage.

Challenges and Future

Despite its rich biodiversity, Romania’s plant development faces challenges such as cli-
mate change, urbanization, and pollution, which threaten both wild flora and agricultural
crops. Conservation efforts aimed at protecting natural areas and promoting sustainable
agricultural practices are crucial for safeguarding the future of Romania’s plant species.

Vegetation Characteristics: Distribution Map
and Statistics

Romania’s vegetation is remarkably diverse, influenced by climatic variability, soil types,
and various ecological factors. This diversity is evident in the country’s forests, meadows,
wetlands, and mountain ecosystems. Below are the key characteristics of Romania’s
vegetation, including distribution information and relevant statistics.

Types of Vegetation

1. Forests:

- Cover approximately 27% of the country.

- Dominant species include beech, oak, fir,and spruce.

- Coniferous forests are prevalent in mountainous areas, particularly in the Carpathians.

2. Meadows:

-Renowned for their biodiversity, meadows are primarily located in lowland areas and on
mountain slopes.

- They typically consist of perennial grasses and a variety of wildflowers.

3. Vegetation on Arable Land:

+ Agriculture plays a crucial role in land use, with major crops including wheat, corn, and
sunflowers.

- Hill and lowland areas are predominantly utilized for agricultural activities.
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4. Wet Vegetation:
*Found in the Danube Delta and wetlands surrounding lakes.

. . . ) ) . Vegetation types in Romania
- This type includes species such as reed and various aquatic plants, essential for local

ecosystems. 60
5. Mountain Vegetation: 50
-Asaltitude increases, flora transitions from deciduous to coniferous forests, then to alpine
meadows and glaciated vegetation. 40
- Characteristic species in these areas include juniper and various alpine grasses. S
(]
g 30
Vegetation Distribution Map o
[a 8
A vegetation map of Romania illustrates various types of vegetation, including forests, 20
grasslands, agricultural land, and wetlands. This map, obtained from geographical and
ecological sources, includes indicators related to: 10
- Types of vegetation.
- Protected areas (nature parks and biosphere reserves). 0
- Geographical distribution of key tree species. Florest Grassland Agriculture Land others
o 4o Vegetation type
Statistics and Graphs
1. Forest Area:
- Approximately 6.5 million hectares of forest, constituting 27% of Romania’s territory.
- Recent years have seen an increase in forested areas due to reforestation efforts. Florest distribution in Romania
60
2. Biodiversity:
-Romania is home to about 3,200 species of higher plants, with over 1,000 species being 50
endemic or rare.
- Approximately 24% of forest plantations consist of native species.
40
3. Natural Meadows: 3:?
- Estimates indicate that around 3 million hectares of grassland are traditionally utilized g 30
for grazing. E
&
20
Conclusion 10
Romania’s diverse vegetation plays a vital role in the country’s ecology, supporting a wide
range of plant and animal species. The distribution of various vegetation types, coupled 0

with significant biodiversity, highlights the importance of conservation efforts to protect Deciduous Coniferous Mixed
Romania’s unique natural heritage. Continued monitoring and sustainable practices are

. L ) Florest type
essential to maintaining the health of these ecosystems for future generations.
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Type: Flower

Banat Crocus
(Crocus banaticus)

The Banat Crocus, or Crocus banaticus, is a unique and vibrant crocus species native to
southeastern Europe, particularly flourishing in Romania, Bulgaria, and Serbia. Recognized
for its deep violet to pure white flowers that bloom in late autumn, this species offers an
enchanting burst of color as the season changes. Unlike other crocus species, Crocus
banaticus displays an unusual structure: its delicate inner tepals are surrounded by three
larger outer tepals, giving it a distinct asymmetry uncommon in the crocus family.
Following the flowers, slender, grass-like leaves appear, which lack the characteristic silver
stripe seen in many crocus varieties. Known for its resilience, the Banat Crocus thrives in
rocky or grassy environments and emerges from hardy corms that rest beneath the soil.
Its captivating blossoms, highlighted by striking orange stigmas, have earned this plant
the prestigious Royal Horticultural Society’s Award of Garden Merit.

Beyond its beauty, the Banat Crocus holds cultural significance. In regional folklore, the
flower is celebrated as a symbol of good fortune and is often believed to mark the arrival
of spring. Local legends tell stories about its unique features and its role in traditional
practices, whether in folk medicine or seasonal rituals.
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Type: Flower

Garofita pitica
(Dianthus nardiformis)

Dianthus nardiformis, also known as the Pyrenean Carnation or “Garofita pitica,” is a
charming herbaceous perennial endemic to the Carpathian Mountains. Known for its
compact growth habit, it produces small, fragrant pink to lavender blooms with delicately
fringed petals that lend an exquisite touch to rock gardens and alpine plantings. The
Pyrenean Carnation is a natural choice for rocky, well-drained soils and blooms in late
spring to early summer, adorning alpine meadows and rugged slopes with its vibrant,
subtle charm. Although its most commonly associated with the Carpathians, the Pyrenean
Carnation shares many features with Dianthus species found in the Pyrenees Mountains
of France, Spain, and Andorra, where it is celebrated for its resilience and ability to thrive
in highaltitude environments.

This beautiful flower has woven its way into local folklore, with tales suggesting that it brings
luck, love, or protection to those who encounter it. Legends tell of the flower's mythical
origins, often involving mystical beings or natural events that led to its unique appearance.
These stories, passed down through generations, enhance the cultural heritage of the
regions where Dianthus nardiformis thrives, making it a cherished symbol of beauty and
resilience in the rugged landscapes it calls home.
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Type: Flower

Crucea voinicului
(Hepatica transsilvanica)

Hepatica transsilvanica, known as the Transylvanian Liverwort or large blue hepatica, is a
perennial gem native to the Carpathian Mountains, especially the Transylvania region of
Romania. This striking plant, a member of the Ranunculaceae family, is celebrated for its
early spring blooms that range in color from soft lavender to rich purple, creating a beau-
tiful display across shaded, moist woodlands. Its unique, three-lobed leaves and delicate
blossoms have earned it the Royal Horticultural Society’s prestigious Award of Garden
Merit, highlighting its appeal in both natural landscapes and cultivated gardens.
Hepatica transsilvanica thrivesin cool, shaded forests, often forming a carpet of blossoms
that enchants hikers and nature enthusiasts exploring the Carpathian landscape each
spring. Its natural resilience and subtle beauty make it a favorite in rock gardens and
woodland settings, where it can thrive in well-drained, humus-rich soil.

Transylvanian folklore surrounding the Liverwort is rich with tales of mystical origins,
healing properties, and protective powers. Locals say it has the ability to ward off evil spirits,
attract good luck, and even aid in healing certain ailments, drawing on its historical use in
traditional medicine. Legends also attribute supernatural qualities to the plant, linking it to
the myths of the Carpathians and enhancing its cultural importance in the region. These
stories, passed down through generations, add to the plant's mystique and ensure its place
in the rich cultural heritage of Transylvania.
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Type: Flower

Floarea-reginei
(Leontopodium nivale)

Leontopodium,commonly known as edelweiss, is a genus of flowering plants in the Asteraceae
(sunflower) family, with Leontopodium nivale being the most famous and widely recognized
species. Known for its delicate, star-shaped white flowers with woolly bracts that help it
withstand harsh alpine conditions, edelweiss is revered as a symbol of courage, purity,
and rugged beauty. This plant is native to the high altitudes of the European Alps, as well
as parts of the Pyrenees, Carpathians, and the Balkans, where it blooms in rocky outcrops
and limestone slopes. Its ability to thrive in extreme mountain environments speaks to its
resilience and unique adaptations, making it a treasured icon of alpine flora.

Edelweiss holds a special place in European culture, celebrated in folklore, literature, and
song. In alpine legends, edelweiss is believed to symbolize enduring love, and it has often
been presented as a token of bravery. According to some tales, suitors would climb steep
cliffs and dangerous mountain paths to pick edelweiss for their beloveds, demonstrating
their devotion. The plant also holds historical significance as a national symbol in countries
like Austria and Switzerland, where it represents the rugged beauty of the alpine landscape.
In addition to its cultural symbolism, edelweiss has traditional medicinal uses. Its leaves
and flowers contain antioxidant and anti-inflammatory compounds, which have led to its
use in herbal remedies for respiratory issues and skin treatments. Today, edelweiss extract
is commonly used in skincare products due to its natural protective properties.
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Type: Flower

Crucea voinicului
(Hepatica transsilvanica)

Dianthus callizonus, commonly known as the Carpathian Pink or Balkan Carnation, is an
exquisite flowering plant native to the Carpathian Mountains in Romania. This species
is part of the Dianthus genus within the Caryophyllaceae family and is well-adapted to
the rugged landscapes and limestone-rich soils of its mountainous habitat. It forms low,
dense cushions of foliage, with bright pink to purple flowers adorned with fringed petals
that bloom in late spring to early summer, gracing rocky slopes and alpine meadows with
splashes of color.

Thriving at high elevations, Dianthus callizonus embodies the resilience needed to survive
in harsh alpine environments, making it a symbol of the Carpathian region’s rich biodiver-
sity. Its solitary or clustered flowers have a gentle fragrance that complements its striking
appearance, attracting pollinators and delighting nature enthusiasts. Due to its limited
range, conservation efforts are underway to protect its unique habitat and ensure its
continued survival.

In local folklore, the Carpathian Pink is celebrated not only for its beauty but also for its
symbolic meanings, often associated with love, resilience, and courage. Legends say that
the flower embodies the enduring spirit of the mountains, and some stories tell of travelers
who pick the flower as a token of their journey or as a charm for protection and strength.
These tales contribute to the cultural heritage of the Carpathian region, intertwining the
Carpathian Pink's natural beauty with the human stories that have grown around it.
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General Information About Vegetation

Introduction Situated at the confluence of Europe and Asia, Turkey possesses one of the
richest floras in the world. With over 12,000 plant taxa and more than 3,000 endemic
species, its biodiversity is both ecologically and culturally significant (Senkul & Kaya, 2017).
This document explores the geographical diversity, endemic richness, alien flora, medicinal
plants, and conservation challenges in Turkey.

1. Geographical and Ecological Overview Turkey’s biodiversity is shaped by its seven
ecological regions, from the humid Black Sea to the arid Central Anatolia. Climate types—
Mediterranean, Continental,and Oceanic—support diverse habitats like forests, steppes,
and wetlands (Mathé & Turgut, 2023). The Mediterranean region, for instance, harbors
the highest concentration of endemic species due to its climatic and geological variety
(Atalay, 1986).

2. Richness of Endemic Species Endemism—plants found only in a specific location—is
particularly high in Turkey, with over 3,000 species restricted to narrow habitats. Regions
like Central and Eastern Anatolia and the Mediterranean are endemism hotspots. Genera
such as Astragalus, Verbascum, and Centaurea exemplify Turkey’s botanical uniqueness.
Endemics also contribute to ecosystem services such as pollination and soil stability but
are vulnerable to habitat disturbance (Kaya & Aksakal, 2005).

3. Alien Species in Turkish Flora Alien plants such as Spiraea japonica and Sporobolus
fertilis have entered Turkish ecosystems mainly through human activity. Invasive species
like Ambrosia elatior compete with native flora and diminish biodiversity. Management
involves monitoring, policy-making, habitat restoration, and public education (Terzioglu
& Coskuncelebi, 2022).

4. Medicinal and Aromatic Plants (MAPs) Turkey’s 4,500 MAP species, including 1,546
endemics, support both traditional medicine and the economy. Notable examples are
sage (Salvia spp.), oregano (Origanum spp.), and laurel (Laurus nobilis). These species are
cultivated and sustainably harvested to avoid overexploitation and habitat degradation
(Mathé & Turgut, 2023).

5. Conservation Challenges and Initiatives Turkey’s biodiversity hotspots—Caucasus,
Irano-Anatolian, and Mediterranean—are threatened by urbanization, agriculture, and
climate change. Conservation includes protected areas, sustainable agriculture, and insitu/
ex-situ preservation (Sekercioglu et al., 2011). GIS tools support spatial analysis and strategic
planning by tracking environmental changes (Senkul & Kaya, 2017).

6. Future Directions Climate change poses increasing risks to endemic species, requiring
adaptive conservation strategies. Expanding protected areas, enforcing regulations on
invasive species, and supporting genetic research are essential. Community engagement
and international collaboration will enhance Turkey’s capacity to protect its floral diversity
for future generations.
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History and Development of Plants

Tiirkiye Endemic Plants History

Eber Sarisi (Vuralia turcica)

Eber Sarisi, scientifically known as Vuralia turcica (formerly Thermopsis turcica), is a critically
endangered legume endemic to the shores of Lakes Eber and Aksehir in southwestern
Turkiye. Discovered in 1982 by Turkish botanists, this perennial herb is characterized by
its upright stems, trifoliate leaves covered in soft hairs, and vibrant

yellow flowers arranged in terminal racemes. Each flower produces three twisted pods,
a distinctive reproductive feature. The plant’s survival is threatened by habitat loss due
to the desiccation of its native lakes and agricultural activities that classify it as a weed.
Despite these challenges, V. turcica exhibits resilience through vegetative propagation via
its fleshy rhizomes.

Sakiz Agaci (Liquidambar orientalis)

The Sakiz Agaci, or Oriental Sweetgum (Liquidambar orientalis), is a deciduous tree
endemic to southwestern Tirkiye, particularly in the floodplains of Mugla Province and
the island of Rhodes. This Tertiary relict species, often referred to as a “living fossil,” has
existed for approximately 60 million years. Historically, its aromatic resin was utilized in
traditional medicine and perfumery. The species has faced significant habitat reduction
due to agricultural expansion and dam construction, shrinking from an estimated 6,000~
7,000 hectaresin the 1940s to about 1,348 hectares today. Conservation efforts since the
1980s have helped stabilize its population .

Kazdagi Goknari (Abies nordmanniana subsp. equi-trojani)

Endemic to Mount Ida (Kazdag)) in northwestern Turkiye, the Kazdag Fir (Abies nordman-
niana subsp. equi-trojani) is a subspecies of the Nordmann fir. Some botanists consider it
adistinct species due toits unique characteristics and limited distribution. This evergreen
conifer thrives at altitudes between 900-2,200 meters and is distinguished by its glossy
dark green needles and tall stature, reaching up to 61 meters. The Kazdagi Fir is currently
classified as “Endangered,” with its habitat confined to a 164 km? area. Threats include fu ngal
pathogens like Melampsorella caryophyllacearum and competition from other tree species.
Anadolu Glayélii (Gladiolus anatolicus)

The Anadolu Glayéli, or Anatolian Gladiolus (Gladiolus anatolicus), is a delicate flowering
plant endemic to various regions in Turkiye, including Osmaniye, Antalya, Aydin, Mersin,
izmir, Konya, Mugla, and Karaman. This species typically grows to a height of 15-30 cm
and produces 3-4 pink flowers during its blooming season in March and April. It thrives in
lowelevation maquis habitats and is currently considered at risk due to habitat degradation
and other environmental pressures.
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Ters Lale (Fritillaria imperialis)

Known as the Ters Lale or Crown Imperial, Fritillaria imperialis is a striking perennial plant
native to the mountainous regions of eastern Anatolia. It features tall stems topped with
clusters of bell-shaped, downward-facing flowers in shades of orange, red, or yellow,
crowned by a tuft of green leaves. Blooming in spring, the Ters Lale holds cultural signifi-
cance in local traditions and is often associated with themes of sorrow and resilience. Its
survival is threatened by overharvesting and habitat loss, prompting conservation efforts
to protect this emblematic species

Vegetation Characteristics: Distribution Map and Statistics

Turkey’s flora has a very rich diversity due to its geographical location, climate diversity and
topographical features. Under the influence of Mediterranean, Black Sea and continental
climates, Turkey is a unique country in terms of floraand is rich in endemic species. Below,
the characteristics of Turkey’s vegetation, its floristic regions and the threats it faces are
discussed based on academic sources.

TURKIYE DOGAL BITHI ORTUSD HARITASI
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Floristic Regions of Turkey

Turkey is divided into three main floristic regions: Mediterranean, Euro-Siberian and Irano-
Turanian floristic regions. These regions largely determine the diversity of Turkey’s flora
(Davis, 1965-1985; Giiner et al., 2000).

1. Mediterranean Region

In the coastal strip dominated by the Mediterranean climate, maquis vegetation is wide-
spread. Maquis consists of short, shrub-like plants adapted to the aridity and hot summers
of the Mediterranean climate. Along the Mediterranean coast of Turkey, plants such as laurel
(*Laurus nobilis*), arbutus unedo* olive (*Olea europaea*), carob (*Ceratonia siliqua*) and
myrtle (*Myrtus communis*) are observed (Colak and Rotherham, 2006).

2. European-Siberian Region

Located in northern Turkey, on the Black Sea coast, this region has a humid climate and
receives rainfall throughout the year. Broad-leaved forests are common here. Tree species
such as beech (*Fagus orientalis*), chestnut (*Castanea sativa*), hornbeam (*Carpinus
betulus*) and oak (*Quercus spp.*) are found densely on the Black Sea coast (Atalay, 1994;
Demir, 1991).

3. Iran-Turanian Region

The Iran-Turanian floristic region, which is effective in Central Anatolia, Eastern Anatolia
and Southeastern Anatolia, has semi-arid and continental climate conditions. Steppe
vegetation is dominant in this region and this vegetation, known as steppe, consists of
herbaceous plants. Plants such as rhododendron (*Astragalus spp.*), thyme (*Thymus
sppX¥), rabbitbrush (*Artemisia spp.*), and sadder (*Peganum harmala*) are common in
this region (Ozhatay et al., 2005; Ketenoglu et al., 2010).
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Turkey’s Vegetation and Climate

Turkey’s vegetation diversity is largely related to climate diversity. While maquis vegetation
is seen on the Mediterranean coasts, broad-leaved forests are common on the Black Sea
coasts and steppe plants are common in areas where continental climate is effective
(Atalay, 1994). While the Mediterranean climate allows the growth of plants resistant to
summer drought, the humid climate in the Black Sea region enables the development of
broad-leaved forests (Davis, 1965-1985).

Forest Asset and Biodiversity

Turkey is a very rich country in terms of forest cover. Approximately 28% of Turkey’s surface
area is covered by forests and these forests are home to a great biodiversity.
Coniferous and broad-leaved tree species are common in Turkey’s forests; red pine (*Pinus
brutia*) is prominent in Mediterranean forests, while beech, oak and chestnut are common
in the Black Sea region (Colak and Rotherham, 2006; Giiner et al., 2000). In Eastern Anatolia,
pine (*Pinus sylvestris*) and fir (*Abies nordmanniana*) species dominate.
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Endemic Species and Floristic Richness

Therichness of Turkey's vegetation is also remarkable with the number of endemic species
it has. There are about 12,000 plant species in Turkey, of which about 30% (about 3,900
species) are endemic. This ratio makes Turkey unique in terms of flora (Ozhatay et al.,
2005). Especially in mountainous areas such as the Taurus Mountains, Kaz Mountains
and Uludag, endemic species are abundant. For example, the reverse tulip (*Fritillaria
imperialis*), which grows in the highlands of Eastern Anatolia, is one of the endemic plants
of this region (Demir, 1991).

Threats to Vegetation and Conservation Efforts

Vegetation in Turkey is threatened by various human activities and climate change. Forest
fires, unplanned development, agricultural clearing, mining activities and overgrazing are
the main anthropogenic factors threatening natural vegetation (Ketenoglu et al., 2010).
Climate change also negatively affects vegetation, especially due to increasing temperature
and irregular rainfall.

....................................................................................................

Conservation efforts are being carried out in Turkey against these threats. National parks,
nature parks and special protection areas are established to protect vegetation. Turkey is
located in the “Green Belt” of Europe and has a strategic importance for the conservation
of biodiversity (Gliner et al., 2000).
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O1- Ebrar Sarisi

Ebrar Sarisi, scientifically known as Centaurea tchihatcheffii, is a rare and stunning wild-
flower that is found only in Tirkiye, making it a true endemic species. It belongs to the
daisy family (Asteraceae), which includes many colorful and familiar flowers. Ebrar Sarisi
grows naturally in the Central Anatoliaregion, especially near Ankara, Polatl, and Eskisehir,
where it thrives in steppe ecosystems open, dry grasslands with rich biodiversity. This
annual plant usually grows between 20 to 50 cm in height. Its flowers are bright yellow
with a reddish-purple center, and they bloom from late May to early July. The combination
of colors makes it visually very attractive and easy to recognize among other wild plants.
Ebrar Sarisi prefers limestone-rich soils, open fields, and even roadside habitats, often in
areas not heavily disturbed by agriculture or construction.

The plant was first described in the 19th century by the Russian botanist Pyotr Tchihatcheff,
who conducted scientific explorations in Anatolia—his name was later given to the species
asatribute. In Turkish, it is affectionately called “Ebrar Sarisi”, which means “Ebrar’s Yellow,”
a name that has become popular in local conservation efforts.

However, despite its beauty and uniqueness, Ebrar Sarisi is under serious threat. Due
to urbanization, road building, and the expansion of farmlands, its natural habitats are
shrinking fast. As a result, this plant has been classified as Critically Endangered by the
International Union for Conservation of Nature (IUCN). Its populations have declined
drastically in recent years, and some local populations have completely disappeared. To
prevent the extinction of Ebrar Sarisi, several conservation efforts are underway.

These include:

- Seed banking: Seeds are collected and stored in seed banks for future use and possible
replanting.

- Habitat protection: Scientists and environmental organizations are working to protect
the remaining natural habitats.

-Public education campaigns: These aim to raise awareness among farmers, students, and
local communities about the importance of protecting native plants.

- Botanical garden programs: Some institutions grow Ebrar Sarisi in protected areas to
preserve the species outside its natural habitat (ex-situ conservation). Ebrar Sarisi is not
only important for Tirkiye's nature but also a symbol of the country’s rich and unique bio-
diversity. Its protection supports not just one plant, but entire steppe ecosystems, which
are home to many other rare and endemic species. It also has potential value in ornamental
gardening due to its bright colors and resistance to dry climates.

Many scientists and conservationists believe that this flower could serve as a natural sym-
bol for Ankara, much like the tulip is for Istanbul. Its story shows how fragile yet valuable
Turkiye's natural heritage is—and why it's worth protecting.
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02- Sakiz Agaci, Sweetgum Tree

The Sakiz Agaci, known in English as the Oriental Sweetgum tree and scientifically as
Liquidambar orientalis, is one of Tirkiye's most unique and aromatic endemic tree species.
Native only to southwestern Tiirkiye, especially the Mugla, Aydin, and Denizli provinces,
this ancient tree species grows mainly in coastal alluvial plains, valleys, and humid forests,
particularly near rivers and wetlands. What makes L. orientalis special is not only its limited
natural range, but also its distinctive balsamic resin, known as sigla yagi (storax oil), which
has been valued for thousands of years in medicine, perfumery, and rituals.

This deciduous tree can grow up to 25 meters tall and is easily recognized by its deeply
lobed, star-shaped leaves that turn brilliant shades of orange, red, and purple in autumn.
Its bark contains resin ducts that produce a sweet-smelling aromatic gum when wounded.
This natural gum, extracted by making cuts in the bark and boiling the sap, is still used in
traditional Turkish medicine to treat skin conditions, respiratory problems, and digestive
issues. In antiquity, the resin was highly prized by the Egyptians, Greeks, and Romans,
who used it in embalming and incense, and it continues to be exported today for niche
perfumery and aromatherapy markets.

Unfortunately, Liquidambar orientalis faces serious threats. Due to deforestation, agri-
cultural expansion, urbanization, and drainage of wetlands, the natural habitat of the
Sweetgum tree has been drastically reduced over the last century. Today, it survives only
in small, fragmented forests in southwestern Tiirkiye, with the main populations concen-
trated in the Dalyan, Kdycegiz, and Marmaris regions. As a result, it has been classified as
Vulnerable on the [IUCN Red List. Moreover, climate change and increasing droughts pose
additional risks to its already sensitive habitat.

In response to these threats, Tirkiye has taken important steps to protect the Sweetgum
tree. The Kdycegiz-Dalyan Sweetgum Forests have been designated as protected natural
areas, and local conservation programs have been launched to promote reforestation, seed
collection, and sustainable harvesting of the resin. The tree is also a focus of ecotourism
and environmental education projects, with local communities and schools learning about
its ecological and cultural value. The Sweetgum tree holds deep cultural significance in
Tirkiye. It is celebrated in folk songs, local legends, and traditional herbal medicine. Some
villages, such as Kavakarasi and Candir, hold annual events to honor the tree and its resin,
and the name “sigla’ is proudly used in place names and festivals. For many, the scent of
the resin evokes memories of nature, healing, and tradition. In preserving the Sakiz Agaci,
Tirkiye protects not only a remarkable tree, but also a living link to its natural and cultural

history—one that has scented the lands of Anatolia for millennia.
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03- Kazdagi Goknari

The Kazdagi Goéknari, known in English as the Turkish fir, and scientifically as Abies nord-
manniana subsp. equi-trojani, is a majestic and endemic fir tree found only in Tiirkiye,
specifically on Kazdagi (Mount Ida) in the northwestern part of the country, in the Balikesir
province. This rare subspecies is a close relative of the Caucasian fir but has evolved unique
characteristics due to its isolation on Mount Ida, a mountain steeped in both natural
richness and mythological heritage. Kazdagi is known in ancient mythology as the legendary
“Ilda Mountain,” the setting for many stories from Greek and Roman times, including the
myth of the Judgment of Paris.

This evergreen tree can reach heights of 30 to 40 meters, with a straight trunk and dense,
dark green needles. It thrives in the cool, moist, and foggy high altitudes of Kazdag), typically
growing at elevations between 800 and 1600 meters. It prefers deep, welldrained soils
and forms mixed forests with species like beech, oak, and chestnut. The Kazdagi Fir plays a
crucial ecological role in maintaining the region’s biodiversity and water cycles by stabilizing
the mountain's slopes, enriching the soil, and serving as a habitat for many endemic and
endangered plant and animal species.

Despite its strength and ecological importance, Kazdagi Géknari is under increasing
pressure. It has been classified as Endangered by the IUCN Red List due to its very limited
distribution, habitat fragmentation, climate change impacts, and illegal logging. Because

the subspecies only grows in a small area, any environmental stress or human activity can
have a significant effect on its survival. Over the past decades, the expansion of tourism,
mining projects, and unregulated forest use have further threatened its natural habitat.

To protect the Kazdagi Fir, the Turkish government has established the Kazdag) National
Park, which includes some of the last intact populations of this unique tree. Conservation
activitiesinclude reforestation programs, seed collection, research projects, and public
education campaigns to raise awareness about the fir'simportance. The tree is also stud-
ied by botanists and climate scientists because of its potential resilience to drought and
changing weather conditions, making it valuable for future forest planning in the face of
global warming. Culturally, Kazdagi Géknari symbolizes natural strength, endurance, and
local identity. Local communities see the tree as part of their heritage, and it often appears
in folk tales, eco-tourism branding, and environmental campaigns. Protecting this tree
means safeguarding not only a species but also the rich natural legacy of Kazdag, which
has inspired stories for thousands of years.
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04- Anadolu Kilicotu
(Gladiolus anatolicus)

The Anatolian Gladiolus, known in Turkish as Anadolu Kilicotu and scientifically as
Gladiolus anatolicus, is a graceful and vibrant flowering plant endemic to Tiirkiye and
parts of the eastern Mediterranean. Belonging to the Iridaceae (iris) family, this species
is admired for its sword-like leaves and tall flower stalks that bloom in brilliant shades
of pink, purple, or deep magenta. Its name “Gladiolus” is derived from the Latin word
gladius, meaning sword, referring to the shape of its leaves. The species epithet anatolicus
reflects its strong ties to the Anatolian heartland, where it grows naturally in a variety of
rural and semi-natural habitats.

This perennial geophyte (a plant that survives via underground corms) typically blooms
from late April to June, reaching heights of 30-60 cm. G. anatolicus is most commonly
foundinrocky hillsides, open pine forests, olive groves, pastures, and field edges, especially
in western and southwestern Tiirkiye, including regions like Mugla, izmir, Aydin, and Antalya.
It thrives in Mediterranean climates, favoring well-drained soils and full sun, and often grows
inassociation with other aromatic and bulbous native plants such as crocuses and orchids.

Though it once had a broader distribution across the Aegean and eastern Mediterranean,
Gladiolus anatolicus is now considered regionally threatened due to increasing habitat
loss. Key threats include urban development, intensive agriculture, herbicide use, and the
collection of wildflowers for ornamental purposes. While not globally endangered, many
local populations in Tirkiye are in decline or fragmentation, and in some regions, the plant
has become rare.

As a result, G. anatolicus has become a focus of local conservation efforts, particularly
in botanical gardens and nature reserves. Some initiatives involve monitoring wild
populations, promoting sustainable land use practices, and raising public awareness to
discourage wild collection. The plant’s beauty and historical significance have also sparked
interest in cultivating it as an ornamental species in Mediterranean gardens, where it is
valued for its elegance, drought tolerance, and ecological compatibility. Culturally, the Ana-
tolian Gladiolus has been linked to folk medicine and traditional symbolism, representing
strength, endurance, and remembrance—similar to its relatives used in European flower
traditions. Inrural areas, it is sometimes referred to as “dag kilicotu” or “kilig cicegi”, and its
striking presence in the spring landscape makes it a cherished sign of seasonal change.
Preserving Gladiolus anatolicus helps protect not just one beautiful flower, but also the
delicate balance of Tiirkiye's Mediterranean ecosystems, where traditional agriculture,
biodiversity, and cultural heritage are deeply interconnected.
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05- Reverse Tulip
(Fritillaria Imperialis)

The Ters Lale, known internationally as the Reverse Tulip or Crown Imperial, and scientifically
as Fritillaria imperialis, is one of the most iconic and symbolic flowering plants native to
eastern and southeastern Tirkiye. With its tall stalk, drooping bell-shaped flowers, and a
crown of upright green leaves sitting atop like a royal headpiece, it stands out as one of
nature’s most dramatic spring blossoms. Blooming in vibrant shades of red, orange, and
yellow, the Ters Lale gets its name—meaning “Upside-down Tulip” in Turkish— from its
unique, downward-hanging flowers, which appear to bow their heads in sorrow. This poetic

{3

posture has earned it names like “a

o

glayan gelin” (weeping bride) in local folklore.

Ters Lale belongs to the lily family (Liliaceae) and can reach up to 100 cm in height. It
typically blooms in April and May, thriving in mountainous meadows, high plateaus, and
rocky hillsides, especially at altitudes between 1000-2000 meters. Its main distribution
is in Hakkari, Van, Bitlis, and Siirt, where it carpets the slopes with its vivid colors during
springtime. It prefers well-drained, calcareous soils and Hi begum, | was just about to write
to you. Paulo and | are available, but August is very expensive to leave the island. | checked
the flights and they're around 550€ per persongrows in both open areas and lightly wooded
mountain terrains.

The Reverse Tulip holds a deeply rooted place in Turkish and Middle Eastern culture. It is
often featured in miniature paintings, ceramics, and textiles of the Ottoman era, symbolizing
grief, beauty, and resurrection. In Anatolian folklore, it is believed that the Ters Lale began
bowing its head and shedding drops of dew (interpreted as tears) after the martyrdom of
Prophet Ali’'s son Hiiseyin, embedding it in Shiite and Alevi traditions. Locally, it is revered
not just for its beauty, but for its spiritual and emotional significance. However, the Ters
Lale is now facing serious threats. Due to its popularity, it is often illegally collected and
sold, leading to the decline of wild populations. Combined with habitat loss, overgrazing,
climate change, and agricultural encroachment, this has resulted in many natural popu-
lations becoming fragmented or extinct. Although it is cultivated in gardens worldwide,
wild Reverse Tulips are under protection in Turkiye, where it is listed among species that
cannot be collected or traded without permission.

Conservation efforts include legal protections, community-based education programs, and
controlled cultivation projects. In places like Hakkari, festivals celebrate the blooming of the
Ters Lale, bringing attention to the importance of protecting Tiirkiye's botanical heritage.
The plant has also become a symbol of biodiversity in eastern Anatolia and is featured in
campaigns promoting eco-tourism and nature preservation.
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iImpact of an
unbalanced

Azores

The impacts of climate change on terrestrial systems in island regions fall into two
categories:

01 02

Shifts in latitude or altitude of ecosys- An increase in the distribution area of
tems and species or reduction of their exotic species or pests or the introduction
distribution areas; of new species.

The disturbance of the natural flora of the Azores due to human activities and envi-
ronmental changes has led to significant ecological imbalances, which are manifested in
phenomena such as soil erosion, flooding and habitat degradation. The replacement of
endemic vegetation with farmland, pastures and production forests has reduced the capacity
of natural ecosystems to regulate water flow, stabilize soils and maintain biodiversity.

Flooding is a critical consequence of unbalanced flora. The loss of dense native forests,
especially Laurel forest, has reduced the islands'ability to absorb and retain rainwater. This
increases surface runoff, leading to flash floods and the washing away of fertile soil. In addi-
tion, the destruction of peat bogs, which act as natural sponges, has further exacerbated
water management problems. Peat bogs, such as those formed by the moss Sphagnum
spp. are essential for regulating hydrology and preventing waterlogging at lower altitudes.
Invasive species such as Pittosporum Undulatum, by occupying native forest space and
contributing toits reduction or even extinction, exacerbate these challenges and alter soil
and water dynamics. These disturbances weaken the resilience of ecosystems, making
the islands more vulnerable to extreme weather events, which are becoming increasingly
frequent with climate change.
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Romania

Romania is home to some of Europe's most extensive virgin forests, which harbor a rich
array of plant and animal species. However, illegal logging poses a severe threat to these
ecosystems. Over the past decades, approximately 500,000 hectares of protected forests
have been subjected to unauthorized logging activities, endangering biodiversity and
disrupting ecological balance. This rampant deforestation not only threatens plant and
animal life but also undermines essential ecosystem services such as carbon sequestration
and water regulation. Protecting Romania’s flora is crucial for preserving its natural heritage
and ensuring a healthy environment for future generations.

Turkey

Turkey's unique geographical position and diverse ecosystems have resulted in a rich
flora, with nearly 9,000 native vascular plant species, approximately one-third of which
are endemic. However, human activities such as urbanization, dam construction, and
unsustainable agricultural practices threaten these endemic-rich habitats. High mountain
regions, identified as hotspots of plant endemism, are particularly vulnerable to anthro-
pogenic pressures. Protecting Turkiye's plants is essential for maintaining its ecological
balance and cultural heritage.

Germany

Germany faces significant challenges in protecting its plant life due to intensive agriculture
and pollution. Over the last 60 years, plant diversity across Germany has decreased by an
average of 15% in over 70% of the more than 2,000 species examined. This decline is attri-
buted to factors such as habitat loss, chemical use in farming, and environmental pollution.
Preserving Germany's plants is vital for ensuring a healthy and resilient environment for
both present and future generations.

In conclusion, the unbalanced flora resulting from human-induced activities poses a
significant threat to the ecological integrity of Azores, Romania, Tirkiye, and Germany.
Addressing these challenges requires comprehensive conservation strategies, sustaina-
ble land-use practices, and heightened public awareness to preserve these nations' rich
botanical heritage.
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Conclusion

The findings presented in this document underscore the profound interconnectedness
between biodiversity, vegetation dynamics, and the growing challenges posed by
anthropogenic climate change. As highlighted by the IPCC (2014), human-induced alterations
to the global climate system—primarily driven by greenhouse gas emissions and deforestation
have far-reaching implications for terrestrial and marine ecosystems alike. Rising temper-
atures, shifting precipitation patterns, ocean acidification, and the increasing frequency
of extreme weather events all exacerbate the vulnerability of ecosystems, particularly in
regions like the Azores, Germany, and Romania.

This e-book provides a comprehensive exploration of these impacts, shedding light on how
human activity has reshaped natural landscapes, reduced biodiversity,and compromised
ecological resilience. For example, the replacement of endemic vegetation with farmlands
and invasive species has destabilized water cycles, eroded soils, and disrupted the delicate
balance of local ecosystems. These challenges are not isolated phenomena; they are
symptoms of a broader global crisis that demands urgent and coordinated action.

Yet, within these challenges lies the opportunity for transformative change. The Plant-
wise initiative exemplifies how interdisciplinary research, international cooperation, and
education can collectively contribute to the preservation and restoration of biodiversity.
By documenting the unique vegetation profiles of regions like the Azores, Germany, and
Romania, and by raising awareness about the impacts of climate change, this project aligns
with global efforts to safeguard natural heritage for future generations. As we move forward,
the lessons derived from this document are clear: biodiversity conservation and sustainable
land management are not merely environmental imperatives —they are foundational to
the health, stability, and prosperity of human societies. Through initiatives like Erasmus+,
we can foster innovation, share knowledge, and inspire the collective action necessary to
combat the challenges of climate change.



References

Akalin, E., Erken, K., & Yildirim, N. (2020). Conservation and sustainable use of medicinal
and aromatic plants in Turkey. Journal of Ethnopharmacology, 259, 112940. https://doi.
org/10.1016/j.jep.2020.112940

Atalay, I. (1994). Vegetation Geography of Turkey. Izmir: Ege University Publications.

Atik, A. D., Oztekin, M., & Erkog, F. (2010). Biodiversity and examples of endemic plants in
Turkiye. Gazi Egitim Fakultesi Dergisi, 30(1), 219-240.

Agent Green. (2023). Romaniais losing its virgin forests. Retrieved from https:// agentgreen.
org/en/romania-is-losing-its-virgin-forests/

Barrio, I.C., Rapini, A. Plants under pressure: the impact of environmental change on plant
ecology and evolution. BMC Ecol Evo 23, 13 (2023). https://doi.org/10.1186/512862-023-
02115-z

Borza, A. (1959). Flora si vegetatia Vaii Sebesului. Editura Academiei, Bucuresti.
Brandza, D. (1879). Prodromul florei romane. Tip. Academiei Romane, Bucuresti.

Byfield, A. J., & Baytop, A. (1998). Three alien species new to the flora of Turkey. Turkish
Journal of Botany, 22(3), 205-208. https://journals.tubitak.gov.tr/botany/vol22/iss3/8

BYJU'S. (n.d.). Flora and fauna. Retrieved from https://byjus.com/biology/flora-andfauna/

Colak, A. H., & Rotherham, I. D. (2006). A Review of the Forest Vegetation of Turkey: Its
Status Past and Present and its Future Conservation. Biologia, 61(4), 457-465.

Colak, A.H. & Rotherham, I.D. (2006). Kazdagi Goknarrnin Dogal Yayilisi ve Tehdit Altindaki
Ormanlari. Orman ve Ay, 28(1), 32-37.

Davis, P. H. (Ed.). (1965-1985). Flora of Turkey and the East Aegean Islands. Edinburgh:
Edinburgh University Press.

Demir, S. (1991). Turkey's Vegetation. Istanbul: Istanbul University Press.

Dias, E.,Mendes, C.,Melo, C., Bettencourt, M. J., & Barcelos, P. (2010). Lista de referéncia da
flora dos Acores. Edicdo do Herbario da Universidade dos Acores.

82 A Table of contents

Dias, E., Mendes, C., Melo, C., Pereira, D., Elias, R,, Elias, S., & Pereira, F. (2004a). Plano de
gestdo setorial das areas terrestres da Rede Natura 2000 dos Agores. Departamento de
Ciéncias Agrarias, Universidade dos Acores.

Direcdo Regional do Ambiente. (2018). Carta de ocupagado dos solos da Regido Autonoma
dos Acores. Retrieved from https://www.naturalgis.pt/geocatalogo registo.ntml|?gid=82

Ekim, T,, Koyuncu, M., Vural, M., Duman, H., Aytac, Z., & Adigiizel, N. (2000). Red data book of
Turkish plants (Pteridophyta and Spermatophyta). Turkish Association for the Conservation
of Nature.

Etrofil. (2024). What is flora? Retrieved from https://www.etrofil.com.tr/en/blog/content/
flora-nedir

Federal Agency for Nature Conservation (BfN). (2019). Flora and Fauna in Germany:
Species diversity is declining. Retrieved from https://www.bfn.de/en/press-releases/
press-release-species-diversity-is-declining

Gabriel, R., & Borges, P. (Eds.). (2022). Guia pratico da flora nativa dos Acores / Field Guide
of the Azorean native flora. Instituto Acoriano da Cultura.

Gabriel, R., Homem, N., Couto, A,, Aranda, S., & Borges, P. (2011). Azorean bryophytes: A
preliminary review of rarity pattern. Acoreana, 7,149-206.

GeeksforGeeks. (2024). Top 10 most endangered plant species in the world. Retrieved from
https://www.geeksforgeeks.org/top-10-most-endangered-plant-species-in-theworld/

Grecescu, D. (1898). Conspectul florei Romaniei. Tip. Dreptatea, Bucuresti.

Giilsoy, S., Giizel, Y., Ozkan, K. E., & Ozhatay, N. (2020). Endemic Plants of Turkey: A Floristic
Phytogeographic and Threat Analysis. istanbul Universitesi Yayinlari.

Guner, A, et al. (2012). Turkiye Bitkileri Listesi: Damarli Bitkiler. Nezahat Gokyigit Botanik
Bahcesi Yayinlari.

Giiner, A, Ozhatay, N.,Ekim, T., & Baser, K. H. C. (2000). Flora of Turkey and the East Aegean
Islands Supplement. Edinburgh: Edinburgh University Press.

Hakkari Belediyesi. (2023). Ters Lale Festivali Tanitim Kitapgigi.
Homburg, K., Dziock, F,, Schuldt, A., & Assmann, T. (2013). Climate warming will increase

extinction risk of saproxylic beetles in Central Europe. Biodiversity and Conservation, 22(3),
625-642. https://doi.org/10.1007/s10531-013-0446-7

/1 Table of contents 83


https://doi.org/10.1016/j.jep.2020.112940

https://doi.org/10.1016/j.jep.2020.112940

https:// agentgreen.org/en/romania-is-losing-its-virgin-forests/

https:// agentgreen.org/en/romania-is-losing-its-virgin-forests/

https://doi.org/10.1186/s12862-023-02115-z

https://doi.org/10.1186/s12862-023-02115-z

https://journals.tubitak.gov.tr/botany/vol22/iss3/8
https://byjus.com/biology/flora-and-fauna/
https://www.naturalgis.pt/geocatalogo_registo.html?gid=82
https://www.etrofil.com.tr/en/blog/content/flora-nedir
https://www.etrofil.com.tr/en/blog/content/flora-nedir
https://www.bfn.de/en/press-releases/press-release-species-diversity-is-declining

https://www.bfn.de/en/press-releases/press-release-species-diversity-is-declining

https://www.geeksforgeeks.org/top-10-most-endangered-plant-species-in-theworld/
https://doi.org/10.1007/s10531-013-0446-7

IPCC. (2014). Climate Change 2014: Impacts, Adaptation, and Vulnerability. Contribution
of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge University Press.

IUCN Red List. (2023). Centaurea tchihatcheffii. In:: https://www.iucnredlist.org/spe-
cies/162366/5582173

Kaynak, G. (2004). The biology and conservation of Centaurea tchihatcheffii. Turkish
Journal of Botany, 28(3), 157-163.

Kaya, Y., & Aksakal, O. (2005). Endemic plants and their distribution in the world and Turkey.
Erzincan Egitim Fakultesi Dergisi, 7(1), 85-87.

Ketenoglu, O., Tug, G. N., & Kurt, L. (2010). The Forests of Turkey and their Biodiversity. Acta
Botanica Hungarica, 52(3-4), 273-285.

Knorn, J., Kuemmerle, T., Radeloff, V. C., Keeton, W. S., Gancz, V., Biris, |.-A., & Svoboda, M.
(2012). Continued loss of temperate old-growth forests in the Romanian Carpathians
despite an increasing protected area network. Environmental Conservation, 39(3),
252-260. https://doi.org/101017/S0376892912000063

Mathé, A., & Turgut, K. (Eds.). (2023). Medicinal and aromatic plants of Turkey. Springer
Nature. https://doi.org/10.1007/978-3-031-43312-2

Ministry of Agriculture and Forestry (Turkiye). (2022). Sigla Agaci Koruma ve Gelistirme
Plani.

Nazarova, F. (2023). Protection of flora and fauna. Scientific Publications Center (buxdu.
Uz), 43 (43). retrieved from

Ozhatay, N., Byfield, A, & Atay, S. (2005). Turkey's Important Plant Areas. Istanbul: WWF
Turkey.

Ozkan, G. & Erdogan, Y. (2006). Sigla ormanlarinin korunmasi ve surdirilebilir kullanimi.
Orman ve Ay, 4(22), 20-23.

Rui B. Elias, A., Gil, L., Silva, J. M., Fernandez-Palacios, E. B., Azevedo, & Reis, F. (2016). Nat-
ural zonal vegetation of the Azores Islands: characterization and potential distribution.

Phytocoenologia, 46(2),107-123.

Schéfer, H. (2005). Flora of the Azores: A field guide (2nd ed.). Margraf Publishers.

84 /1 Table of contents

Secretaria Regional de Agricultura e Florestas. (2020). Criptoméria dos Agores - Cryp-
tomeria japonica D. Don. Retrieved from https://drrf.azores.gov.pt/wp-content/uploads/
Areas/Servicos Online/Files/Panfletos/Panfleto Geral Criptomeria.pdf

Sekercioglu, C. H., Anderson, S., Akcay, E., Bilgin, R,, Can, O. E., Semiz, G., Tavsanoglu, C.,
Yokes, M. B,, Soyumert, A, ipekdal, K., Saglam, I. K,, Yiicel, M., & Dalfes, H. N.

(20M). Turkey’s globally important biodiversity in crisis. Biological Conservation, 144(12),
2752-2769. https://doi.org/10.1016/j.biocon.2011.06.025

Senkul, C., & Kaya, S. (2017). Geographical distribution of endemic plants of Turkey. Tirk
Cografya Dergisi, 69, 109-120. https://doi.org/10.17211/tcd.322515

Shu Y, Jiang L, Liu F, Lv G (2022). Effects of plant diversity and abiotic factors on the
multifunctionality of an arid desert ecosystem. PLoS ONE 17(6): e0266320. https://doi.
org/101371/journal.pone.0266320

Siaram. (2012, October 29). Sentir e interpretar o ambiente dos Acores. http://siaram.
azores.gov.pt/

SRAF. (2020). Relatério Anual de Atividades 2019. Secretaria Regional da Agricultura e
Florestas.

Terzioglu, S., & Coskuncelebi, K. (2022). A new alien species for the flora of Turkiye: Spiraea
japonica (Rosaceae). Kastamonu University Journal of Forestry Faculty, 22(2), 161-166.
https://doi.org/1017475/kastorman.1179065

Vieira, V., Moura, M., & Silva, L. (2020). Flora Terrestre dos Agores — Guia de Campo. Letras
Lavadas Edi¢des.

WWEF Tirkiye (2020). Sigla Ormanlari Koruma Raporu.

....................................................................................................

Disclaimer

This e-book was created as a non-commercial youth project and is intended for private
educational use only. Some of the images included are used for illustrative purposes and
may be subject to copyright held by their respective owners. No copyright infringement is
intended. All rights to the original images and content remain with their respective creators.
This work is not intended for distribution or sale.

/1 Table of contents 85


https://www.iucnredlist.org/species/162366/5582173

https://www.iucnredlist.org/species/162366/5582173

https://doi.org/10.1017/S0376892912000063
https://doi.org/10.1007/978-3-031-43312-2
 https://drrf.azores.gov.pt/wp-content/uploads/Areas/Servicos_Online/Files/Panfletos/Panfleto_Geral_Criptomeria.pdf
 https://drrf.azores.gov.pt/wp-content/uploads/Areas/Servicos_Online/Files/Panfletos/Panfleto_Geral_Criptomeria.pdf
 https://drrf.azores.gov.pt/wp-content/uploads/Areas/Servicos_Online/Files/Panfletos/Panfleto_Geral_Criptomeria.pdf
https://doi.org/10.1016/j.biocon.2011.06.025
https://doi.org/10.17211/tcd.322515
https://doi.org/10.1371/journal.pone.0266320
https://doi.org/10.1371/journal.pone.0266320
https://siaram.azores.gov.pt/
https://siaram.azores.gov.pt/
https://doi.org/10.17475/kastorman.1179065

Acknowledgment

We thank all the ambassadors and contributors:

Ammar Farooq
Avram Ana Florentina
Beatriz Parreira Duarte

Carlota Silva
Cerbu George-Catalin
Cerbu Cezar Nicolas
Chitescu Marian Anton
Deniz Aydin
Enache Vlad-lonut
Esin Becenen

Esin Sekertekin

Haroon Sohail

Hasnain Ahmad

Hilal Ece Once

lara Serbaneci

lonescu Luca

Jimena Alvarez

Juliana Camacho
Laura Brasil
Leonor Martins Aguiar
Marcel Bansells
Mindroc llie Andra
Muhammet Bitis
Pedro Pacheco
Seif Mourad
Selin Akbas
Yagiz Dikmen
Zeynep Ates

We thank the following institutions:

International Office — Leibniz University Hannover
Kulturinsel Stuttgart - Inselgriin Stuttgart and Joachim Petzold
School Jeréonimo Emiliano de Andrade, professor André Pereira and 10th grade
students, class C.
School Nr1 SALATRUCEL

Special thanks to:

Mauro Ponte

A Table of contents




Contacts

#PlantWise

Project’s page

Instagram

facebook

YGDA

Address:
Pitesti
Contacts:
associatiaycd@gmail.com
https://www.instagram.com/ycda.ro/

Address:
Angra do Heroismo
Contacts:

gda.associacao@gmail.com
https://www.facebook.com/GDAAssociation

Jugendvision e.V

Address:
Stuttgart
Contacts:
jugendvisionev@gmail.com
https://www.instagram.com/jugendvision.ev/

(Rrg uslech

Address:
Ankara
Contacts:
info@argusteknoloji.com
https://www.instagram.com/argustechnology/

88

Co-funded by
the European Unior

https://ferasmus-plus.ec.europa.eu/

....................................................................................................

Funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the Agencia Nacional Erasmus+ Juventude/
Desporto e Corpo Europeu de Solidariedade. Neither the European Union nor Agencia Nacional Erasmus+
Juventude/Desporto e Corpo Europeu de Solidariedade can be held responsible for them.

89


https://www.facebook.com/GDAAssociation
https://www.instagram.com/argustechnology/
https://taplink.cc/plantwise?fbclid=PAZXh0bgNhZW0CMTEAAae--f6Z_tuS-6eRIGvcQ8csT6qcz4mTKE0BRoPzd_jnw0wC1qHq3i2NCQ2BWQ_aem_Zr_rcUIxfFF9uQ2OKbq8zw
https://www.instagram.com/plantwiseproject/
https://www.facebook.com/profile.php?id=61553222225721
https://www.instagram.com/ycda.ro/
https://www.instagram.com/jugendvision.ev/
https://erasmus-plus.ec.europa.eu/




