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Legal / Notices

All rights reserved. No part of this book may be reproduced, stored, or transmitted without written permission
from the publisher.

The external links and source references listed in this book were checked at the time of publication. The author
has no influence on the current and future designs and contents of the linked pages. The provider of the linked
website alone is liable for illegal, incorrect or incomplete contents as well as for damages arising from the use or
non-use of the information, not the person who refers to the respective publication via links. All external sources
used are listed in the bibliography. Despite careful content control, we assume no liability for the contents of
external sources. The operators of the quoted sources are solely responsible for their content. Images and
sources from third parties are marked as such. The reproduction, processing, distribution and any kind of
exploitation outside the limits of copyright require the written consent of the respective author or creator.

The source references and quotations contained in this book have been carefully researched and reproduced
accurately. The interpretation and presentation of the quoted content reflects the opinion of the author and does
not necessarily correspond to the intention or opinion of the original authors. In the case of analogous
quotations, the core statements of the original sources have been embedded in the context of this work to the
best of our knowledge and belief, but may deviate from the original formulations and nuances of meaning due to
the transfer and simplification. All sources used are listed in full in the bibliography and can be read there in the
original. The responsibility for the interpretation and contextual embedding of the quoted content lies with the
author of this book. For scientific questions and detailed information, it is recommended that the original sources
be consulted. The author has endeavored to present complex scientific issues in a generally understandable way.
Simplifications and generalizations cannot be ruled out. No guarantee can be given for the technical accuracy
and completeness of the simplified descriptions. The analogous reproduction of quotations and scientific
findings is made to the best of our knowledge and belief in compliance with the right to quote in accordance
with Section 51 of the German Copyright Act (UrhG) and all relevant copyright provisions of other countries.
When simplifying, transferring and, if necessary, translating scientific content into generally understandable
language, nuances of meaning and technical details may be lost. The author makes no claim to the rights of the
cited works and respects all copyrights of the original authors. Should any unauthorized use be detected, the
author asks to be informed so that appropriate measures can be taken. For academic purposes and when used as
a scientific reference, it is expressly recommended to refer to the original sources. The simplified presentation is
for popular scientific information only.

The information contained in this work regarding tree science, dendrology, and tree care has been carefully
researched and compiled to the best of our knowledge. However, errors cannot be completely ruled out. In
particular, misidentifications of tree species and the execution of care measures can have serious consequences.
The authors and the publisher accept no liability for personal, material, or financial damages arising from the
application of the described methods for species identification, cultivation, or pruning measures. This is
especially true for work in tree canopies or with dangerous tools. The information presented does not replace
consultation with qualified forestry experts or tree specialists. For all tree care measures, especially for felling or
crown pruning, it is strongly recommended to consult certified professionals. All information corresponds to the
state of knowledge at the time of printing. Current developments in dendrology as well as changes in species
classifications and care guidelines must be taken into account. The brands and trademarks used in this work.
particularly in the mention of tools and aids, are the property of their respective rights holders. All source
references for scientific findings and research results can be found in the bibliography.

This book was created using artificial intelligence and other tools. Among other things, tools were used for
research, writing/editing and generating decorative illustrations. Despite checks, errors cannot be completely
ruled out. We would like to emphasize that the use of Al serves as a supporting tool to provide our readers with a
high-quality and inspiring reading experience.

This book has been translated from German. Deviations from the original or translation errors cannot be
completely ruled out. All sources linked in the book are available in English. We assume no liability for any
content inaccuracies or misunderstandings that may have arisen through translation.



Dear readers,

I sincerely thank you for choosing this book. With your choice, you have not
only given me your trust but also a part of your valuable time. I truly
appreciate that.

Trees shape our landscape and are central elements of our ecosystems — yet
their proper identification and care require in-depth knowledge. This practice-
oriented textbook systematically guides you through the world of dendrology:
from precise species identification to professional cultivation methods and
modern pruning and care techniques. It combines scientific foundations with
practical application. You will not only learn about the taxonomic
classification and morphological characteristics of various tree species, but
also receive concrete instructions for propagation, planting, and proper tree
pruning. The work is suitable for aspiring forestry experts as well as dedicated
nature enthusiasts. With over 200 detailed illustrations, practical identification
keys, and species-specific care instructions, this guide provides the essential
tools for successful work with trees. Discover the fascinating world of
dendrology now and enhance your expertise with this comprehensive practical
manual.

I now wish you an inspiring and insightful reading experience. If you have any
suggestions, criticism, or questions, I welcome your feedback. Only through
active exchange with you, the readers, can future editions and works become
even better. Stay curious!

Artemis Saage
Saage Media GmbH

 support@saagemedia.com

 SpinnereistraBe 7 - ¢/o SpinLab — The HHL Accelerator, 04179
Leipzig, Germany



Introduction

To provide you with the best possible reading experience, we would like to
familiarize you with the key features of this book. The chapters are arranged in
a logical sequence, allowing you to read the book from beginning to end. At
the same time, each chapter and subchapter has been designed as a standalone
unit, so you can also selectively read specific sections that are of particular
interest to you. Each chapter is based on careful research and includes
comprehensive references throughout. All sources are directly linked, allowing
you to delve deeper into the subject matter if interested. Images integrated into
the text also include appropriate source citations and links. A complete
overview of all sources and image credits can be found in the linked appendix.
To effectively convey the most important information, each chapter concludes
with a concise summary. Technical terms are underlined in the text and
explained in a linked glossary placed directly below.
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1. 0. 0. Fundamentals of Dendrology

endrology, the scientific study of woody plants, forms the
. foundation for our understanding of the world of trees. But what
actually makes a tree a tree? How do different tree species differ
from one another, and what role do morphological characteristics
play in their identification? The systematic recording and classification of
tree species requires both theoretical knowledge and practical skills. From
taxonomic classification to the analysis of bark structures and seasonal
changes, dendrology encompasses various aspects of botany and ecology.
Modern technologies and digital identification aids are also becoming
increasingly important. How can trees be reliably identified even without
leaves? What role do buds and branching patterns play? And how should
dendrological observations be documented properly? The fundamentals of
dendrology provide the essential tools for anyone engaged in the scientific
or practical study of trees. The following chapter conveys the key concepts
and methods—from classical identification features to modern analytical
techniques.
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1. 1. 0. Systematics and Classification

% ow can the diverse forms of trees be systematically recorded and
¢ classified? Which  characteristics are crucial for their
classification, and how have the methods of tree identification

# evolved over time? These questions have occupied dendrologists
for centuries and remain subjects of scientific research today. The
systematic classification of trees follows clear principles based on
morphological features, evolutionary relationships, and genetic analyses.
This knowledge is not only relevant for scientists but also forms the
foundation for the practical work of foresters, landscape architects, and
garden owners. Modern dendrology combines classical identification
methods with the latest molecular biological findings. This enables an
increasingly precise understanding of the relationships between different tree
species and their specific adaptations to various habitats. The following
sections illustrate how this knowledge can be systematically developed and
applied in practice.

»The most fundamental distinction is made between
gymnosperms (naked seeds) and angiosperms (covered
seeds). Examples of gymnosperms include our native
conifers such as spruces and pines, while deciduous
trees like oaks and beeches belong to the angiosperms.*
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1. 1. 1. Taxonomic Classification of Tree Species

¢« he taxonomic classification of tree species follows a hierarchical
system based on common characteristics and evolutionary
relationships [s1]. This systematic classification is fundamental
for understanding dendrology and enables professionals as well
as interested laypersons to communicate precisely about different tree
species.

Dendrology ™"

[i2]

Exudates
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The most basic distinction is made
between gymnosperms (Gymnosperms)
and angiosperms (Angiosperms) [s1].
Gymnosperms include, for example, our
native conifers such as spruces and pines,
while deciduous trees like oaks and
beeches belong to the angiosperms. A
practical tip for gardeners: When planting,
note that conifers often have different soil
requirements than deciduous trees and are
usually acid-loving.

Modern  dendrology  utilizes  various G (i3]
morphological characteristics for YMRoSperns
classification [s2]. Particularly important

are:

- Leaf characteristics (shape, arrangement, venation)
- Bark structure

- Flowers and fruits

- Growth form

- Buds and branches

- Special exudates (exudates)

For practical identification in the field, it is helpful to initially focus on the
most prominent features. In winter, when no leaves are present, buds and
bark characteristics become particularly important [s2]. The family
represents a particularly important taxonomic level, as trees within a family
often have similar requirements for location and care, as well as similar
susceptibilities to diseases and pests [sl]. The family Rosaceae, for
example, includes many important fruit tree species that have similar care
requirements [s3]. In the temperate zone of Europe, we find characteristic
main tree species [s4], whose knowledge is essential for practical forestry
and garden design. The scientific name of a tree species follows the
binomial nomenclature, consisting of genus and species name [s1]. Modern
dendrology has evolved from a mere description of growth forms to a
comprehensive science [s5], which also considers ecological and economic
aspects. For foresters and landowners, it is important to know that certain
tree species form natural forest communities and fit optimally together. A
particular focus today is on the integration of taxonomy, evolution, and
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phylogenetics [s6]. This allows for a deeper understanding of the
relationships between different tree species and their adaptations to various
locations. For practical work in the field, it is important to pay attention not
only to morphological characteristics but also to geographical and
ecological indicators [s2]. Certain companion plants or soil conditions can
provide important clues about the expected tree species. Taxonomic
classification is not a static science—classifications can change with
increasing knowledge and new research methods [s1]. Practitioners should
therefore regularly attend training sessions and consult current literature. For
successful identification and classification of tree species, it is advisable to
proceed systematically and consider all available characteristics. A well-
equipped field guide and a magnifying glass should always be on hand
during fieldwork.

14



Glossary

Angiosperm
Group of seed plants whose seeds develop within a closed ovary

Dendrology
The science of woody plants, dealing with their identification,
systematics, and properties

Exudate
Natural secretions from trees such as resins, gums, or other plant
saps

Gymnosperm
Group of seed plants whose seeds lie exposed on cone scales and
are not enclosed by fruit leaves

Phylogenetics
The science of the evolutionary development and relationships of
living organisms

Taxonomy
The science of classifying and naming living organisms according
to specific rules and criteria
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1. 1. 2. Morphological Characteristics

§% he morphological characteristics of trees form the basis for their
identification and systematic classification. Various structures and
properties play a central role, which can be more or less

- recognizable depending on the season [s7]. A particularly
1mportant feature is the trunk, which can exhibit characteristic properties.
Some tree species develop so-called buttresses (Buttresses) or trunk ribs
(flutes), which serve as important identification markers [s8]. When working
in the field, one should always examine the trunk from bottom to top,
paying attention to the trunk shape. A practical tip for foresters and
botanists: Photograph the trunk from various perspectives to better compare
the characteristic features later. The distinction between deciduous and
evergreen woody plants represents another important morphological
criterion [s9]. For example, the native European beech (Fagus sylvatica)
sheds its leaves in autumn, while the holly (Ilex aquifolium) retains its
leaves throughout the year. This information is particularly relevant for
landscape planners, as evergreen species can provide visual protection even
in winter. A fascinating aspect of woody plants is the development of their
secondary vascular system. The cambium, a lateral meristem, continuously
produces new xylem and phloem cells [s9]. This structure enables the
thickening growth of trees and leads to the formation of characteristic
growth rings, which not only reveal the age of a tree but also allow
inferences about past environmental conditions. For the practical
identification of tree species, dichotomous keys have proven effective [s7]
[s10]. These guide the user step by step through a series of yes/no decisions
to the desired species. It is important to systematically record all available
morphological features. A practical piece of advice for beginners: Start with
easily recognizable features such as leaf shape and then work your way to
finer details. The anatomy and morphology of plants encompass various
main tissue types and organs [sl11]. In identifying flowering plant families,
the morphological characteristics of the flowers play a particularly important
role. For practical work, it is advisable to carry a magnifying glass to
closely examine small structures such as flower features. Interestingly, the
eudicots, to which most tree families belong, account for about 75% of all
flowering species [s7]. This large group is characterized by specific
morphological features that can assist in identification. For students of
dendrology, it is advisable to initially focus on the most common families
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and learn their typical characteristics. The morphological characteristics of
trees are not static but can change depending on environmental conditions
and the age of the tree. Forestry experts and gardeners should therefore
always consider the location and developmental stage of the tree during
identification. A helpful tip for practice: Document the site conditions and
the estimated age of the tree during identification to better contextualize the
observed morphological features.

[i4]

Meristem
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Glossary

Buttresses
Support roots that develop above ground at the base of tropical trees
and serve for mechanical stabilization

Cambium
A thin layer of dividing cells between wood and bark responsible
for the tree's thickening growth

Eudicot
Large group of angiosperms characterized by two cotyledons and
typical leaf venation

Meristem
Tissue in plants that ensures growth and development through
constant cell division

Phloem
Conductive tissue in plants responsible for the transport of nutrients
from the leaves to other parts of the plant

Xylem

Conductive tissue in plants responsible for the transport of water
from the roots to the leaves
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1. 1. 3. Distribution Areas of Native Trees

#% he distribution areas of native trees are the result of complex
interactions between climatic conditions, soil properties, and
biological factors. In Central Europe, characteristic forest
communities have developed over millennia, reflecting specific
site requirements [s12]. The vertical distribution of tree species follows a
distinct elevation gradient. In lowland areas up to about 700 meters, we
predominantly find oak-hornbeam forests, while beech forests dominate in
mid-elevation areas between 700 and 1,400 meters. It is important for
foresters and landowners to understand that this natural distribution should
be considered in forest management to develop stable and sustainable
stands. A fascinating example of adaptation to different elevations is shown
by the various species of poplar. Similar to the North American
Cottonwoods [s13], our native poplars also have species-specific elevation
preferences. The black poplar (Populus nigra), for instance, is typical for
river floodplains in lower areas, while the trembling poplar (Populus
tremula) can extend to elevations of 1,800 meters. Geographical distribution
is strongly influenced by climatic factors. A practical tip for foresters and
landscape planners: consider projected climate changes when selecting
species. Species at the edge of their natural distribution range may be
particularly vulnerable to climate change. The overlap of different
distribution areas is also interesting, as it can lead to the formation of
hybrids [s14]. This is observable, for example, in our native oak species,
where pedunculate and sessile oaks can form natural hybrids. For practical
forestry, this means that attention must be paid to the genetic purity of the
mother trees during seed collection. The distribution of oaks [s15]
impressively demonstrates how a genus can occupy various ecological
niches. In Central Europe, we often find the pedunculate oak (Quercus
robur) in wetter lowland areas, while the sessile oak (Quercus petraea)
tends to inhabit drier sites. For landscape planners, it is important to know
that these natural site preferences should also be considered when designing
parks and green spaces. An important aspect of examining distribution areas
is the increasing problem of invasive species. Similar to the Riparian areas
of Colorado [s13], we also observe the spread of non-native tree species in
Europe, which can displace native species. This presents a significant task
for conservationists and foresters to monitor such developments and take
countermeasures if necessary. Natural distribution areas are not rigid
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