
realized niche definition biology
Realized niche definition biology refers to the actual conditions and
resources in which a species lives and thrives, taking into account the
presence of competitors, predators, and other ecological interactions. This
concept is crucial in understanding how species adapt to their environment,
the dynamics of ecosystems, and the implications of biodiversity. In this
article, we will explore the realized niche in detail, including its
definition, how it differs from the fundamental niche, its significance in
ecology, and practical examples that illustrate its importance.

Understanding the Niche Concept

In ecology, the term "niche" describes the role and position a species
occupies in its environment. This includes all the interactions it has with
biotic (living) and abiotic (non-living) factors. The niche concept is often
divided into two categories: the fundamental niche and the realized niche.

Fundamental Niche

The fundamental niche represents the full range of environmental conditions
and resources that a species could theoretically utilize without the
influence of competition or predation. It encompasses:

- Habitat requirements: The physical space a species needs, such as
temperature, moisture, and light.
- Resource needs: The food, shelter, and other resources required for
survival and reproduction.
- Physiological tolerances: The limits of environmental factors that a
species can withstand.

For example, a plant species may have a fundamental niche that includes a
wide range of soil types and moisture levels. However, this is an idealized
concept that does not take into account the complexities of real-world
interactions.

Realized Niche

The realized niche, on the other hand, describes the actual conditions under
which a species exists, considering the limitations imposed by competitors,
predators, and other organisms. It is the niche that a species occupies in
the presence of these biotic interactions. Factors influencing the realized
niche include:



- Competition: The presence of other species that compete for similar
resources can restrict a species’ ability to exploit its fundamental niche.
- Predation: Predators can limit the distribution of prey species, shaping
their realized niche.
- Mutualism: Positive interactions with other species can expand a species’
realized niche.

In essence, the realized niche is smaller than or equal to the fundamental
niche and represents the "real-world" scenario of an organism's existence.

Importance of Realized Niche in Ecology

Understanding the realized niche is vital for several reasons:

1. Biodiversity and Ecosystem Functioning

The realized niche contributes to the diversity of ecosystems. Different
species with overlapping fundamental niches may coexist by occupying
different realized niches, allowing ecosystems to maintain high biodiversity.
This diversity is crucial for ecosystem stability and resilience, as it
enables systems to recover from disturbances and adapt to changes.

2. Conservation Efforts

Knowledge of a species' realized niche is essential for effective
conservation planning. By understanding the specific conditions and
interactions that allow a species to thrive, conservationists can better
design protected areas, manage invasive species, and implement restoration
projects. For example, if a species’ realized niche is limited by invasive
competitors, controlling those invaders can help restore the native species’
populations.

3. Predicting Species Distribution

Ecologists use the concept of realized niches to model and predict how
species will respond to environmental changes, such as climate change or
habitat loss. By understanding the factors that limit a species’ realized
niche, researchers can predict shifts in distribution patterns and potential
species extinctions.



Examples of Realized Niche

To further illustrate the concept of realized niche, consider the following
examples:

1. Barnacles and Intertidal Zones

The classic study of barnacles by ecologist Joseph Connell provides a clear
example of realized niche. In his research, Connell observed two species of
barnacles, Chthamalus stellatus and Balanus balanoides, in the intertidal
zone.

- Fundamental Niche: Chthamalus can survive in a wider range of conditions,
including higher zones where it faces less competition and predation.
- Realized Niche: However, due to competition with Balanus, which occupies
the lower zones and excludes Chthamalus, the realized niche of Chthamalus is
restricted to higher zones where it can survive despite harsher conditions.

This example illustrates how competitive interactions shape the realized
niche.

2. Plant Species in a Forest Ecosystem

In a forest ecosystem, different tree species may have overlapping
fundamental niches due to similar light and soil requirements. However, the
realized niche of each species is shaped by competition for sunlight and
nutrients.

- Example: In a dense forest, taller trees may outcompete shorter ones for
sunlight, leading to a realized niche for smaller species that includes
shaded understory areas where they can grow. These smaller trees may have
adaptations that allow them to thrive in low-light conditions, thereby
demonstrating a realized niche that is considerably different from their
fundamental niche.

Factors Influencing Realized Niche

Several factors can influence the realized niche of a species:

Habitat alterations: Changes in the environment, such as deforestation1.
or urban development, can affect the realized niche by altering the
availability of resources.



Species interactions: The presence or absence of competitors, predators,2.
and mutualistic partners can significantly shape the realized niche.

Environmental conditions: Variability in climate, soil, and other3.
abiotic factors can alter the realized niche over time.

Conclusion

The concept of realized niche is fundamental in the field of biology and
ecology, providing insights into how species interact with their environment
and each other. By understanding the realized niche, researchers can better
predict species distributions, inform conservation efforts, and appreciate
the intricate web of life that supports biodiversity. As ecological pressures
continue to change globally, the study of realized niches will remain crucial
in guiding our efforts to protect ecosystems and the species that inhabit
them.

Frequently Asked Questions

What is a realized niche in biology?
A realized niche refers to the actual conditions and resources in which a
species lives and reproduces, taking into account the presence of
competitors, predators, and other environmental factors.

How does a realized niche differ from a fundamental
niche?
The fundamental niche is the full range of environmental conditions and
resources a species can potentially occupy and utilize, while the realized
niche is the actual space it occupies due to biotic interactions.

What factors can limit a species to its realized
niche?
Factors such as competition, predation, disease, and resource availability
can limit a species to its realized niche by restricting its ability to
occupy its fundamental niche.

Can a realized niche change over time?
Yes, a realized niche can change due to shifts in environmental conditions,
changes in species interactions, or evolutionary adaptations over time.



How is the concept of realized niche important in
ecology?
The concept of realized niche is important in ecology as it helps scientists
understand species distribution, community structure, and the dynamics of
ecosystems.

What is an example of a realized niche?
An example of a realized niche is a species of bird that may prefer a variety
of tree types for nesting (fundamental niche) but is limited to nesting in
specific trees due to competition from other species (realized niche).

How do invasive species affect the realized niche of
native species?
Invasive species can alter the realized niche of native species by
outcompeting them for resources, changing habitat structures, or introducing
new predators, thus impacting their survival and reproduction.

What role does competition play in determining a
species' realized niche?
Competition plays a critical role in determining a species' realized niche as
it can restrict access to resources and habitat, forcing the species to
occupy a smaller area than it could potentially inhabit.

How can understanding realized niches aid in
conservation efforts?
Understanding realized niches can aid in conservation efforts by identifying
critical habitats and resources needed for species survival, allowing for
targeted protection and management strategies.
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