
All ecosystems on Earth develop on the solid surface of the Earth called the crust or 
the geological substrate (Figure 253). This layer of the Earth is composed of rock, so it is 
called the lithosphere, which derives from the Greek words lithos and sphaira meaning 
rock and area of life. The lithosphere is made up of the Earth’s crust and surface layer 
of the mantle. As a sphere of life, the lithosphere has a lesser ecological significance 
than the remaining spheres of life. The reason for this is that it accounts for a spa-
tially smaller share of the total ecosphere, and due to the unfavourable conditions of 

Figure 253 
Limestones are the main geological 
substrate on which different forest 
ecosystems develop in Velebit Nature 
Park in Croatia. 
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life in comparison to the remaining 
spheres of life. The decomposition 
of the surface part of the lithosphere 
creates the substrate from which soil 
is formed, and so this layer of the 
lithosphere is called the parent ma-
terial or the geological substrate. The 
lithosphere is composed of rocks and 
minerals that have passed through 
various phases of decomposition. The 
current state of the lithosphere is the 
consequence of the long geological 
history of the Earth, and the history 
of the development of life on Earth is 
written in the lithosphere in the fos-
sil record.
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Foreword

All organisms on Earth, including humans, live in specific ecosystems that represent 
the living space of organisms with particular ecological traits. In ecosystems, 
organisms establish different types of relationships with their living and non-living 
environment. The living environment is made up of other organisms, while the non-
living environment is made up of the habitat or ecological factors. Understanding 
these relationships has given rise to numerous scientific disciplines, including the 
fundamental science of the relationship of organisms in ecosystems: ecology. Over 
the past 150 years, ecology has developed with a wide spectrum of knowledge on how 
organisms function in ecosystems. The field continues to develop and evolve, with this 
knowledge published in over 400 international scientific journals dedicated to ecology. 
At the Faculty of Forestry and Wood Technology of the University of Zagreb, ecology 
has been taught for over 50 years.

This textbook outlines the most important natural laws concerning the development 
of plants, animals, microorganisms and humans in different forest ecosystems in the 
temperate zone. The textbook includes five sections that cover the areas of general and 
landscape ecology, functioning of forest ecosystems, relationships between organisms 
and ecological factors, interrelationships of organisms in forest ecosystems, and the 
application of general and landscape ecology of forest ecosystems in the profession. 
The main topics of this textbook are covered in 24 chapters. The first three chapters 
examine the basics of and history of general and landscape ecology. The second 
section includes seven chapters that examine the organisms, environment, habitats, 
requirements of life and ecological processes, functioning of forest ecosystems, and 
impacts of humans on forest ecosystems. The third section includes ten chapters 
examining the relationships between organisms and light, heat, water, air, matter, 
climate, relief, forest soil, geological substrate, and space. The fourth section is its 
own chapter and it examines the interrelations among organisms in forest ecosystems, 
while the fifth section and its two chapters cover the condition of organisms and their 
habitats, and the general forest functions and forest ecosystem services. The final 
chapter gives an outline of the literature references.

This textbook was developed as part of a European project entitled Internationalisation 
of the Faculty of Forestry “at home”, which was carried out from 2018 to 2021. We would 
like to thank project leader Assistant Professor Dr. Martina Temunović and Assistant 
Professor Dr. Andreja Pirc Barčić as vice-leader for their cooperation and assistance 
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during the project. We would also like to thank the former and current deans of 
the Faculty of Forestry and Wood Technology, University of Zagreb, Professor Dr. 
Vladimir Jambreković and Professor Dr. Tibor Pentek on their support during the 
implementation of this project. Special thanks go to Linda Zanella, MSc for the excellent 
English translation and comments and suggestions that improved the quality of this 
textbook. We thank all those who provided photographs that were made available to 
us by the organiser of the photography show Forests through the Eyes of Foresters, and all 
colleagues from the Faculty of Forestry and Wood Technology, University of Zagreb, 
and all others especially to Mrs Željka Jordan, who assisted with the content and design 
of this textbook in any way.

Understanding general and landscape ecology in forest ecosystems contributes to the 
proper management and protection of forest ecosystems, forest habitats and forest 
ecosystems as a whole. This knowledge can be applied to managing forests and urban 
forests, in arboriculture, horticulture, landscaping, landscape architecture, nature 
conservation, environmental protection, and more.

It is our hope that this textbook will assist students of forestry and other study 
programmes, and scientists, experts and others interested to better understand the 
functioning of forest ecosystems.

In Zagreb, September 2021 

Ivica Tikvić 

Damir Ugarković
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