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Abstract:

Biotic and abiotic factors are what make up ecosystems. Biotic factors are living things
within an ecosystem, such as plants, animals, and bacteria, while abiotic are non-living
components; such as water, soil and atmosphere. The way these components interact is
critical in an ecosystem. Biodiversity is all the different kinds of life we will find in one area-
the types of animals, plants, fungi, and even microorganisms like bacteria that make up our
natural world. Each of those species and organisms works collectively in ecosystems, like
an intricate web, to keep balance and support life. Both abiotic and biotic conditions may
be important for biodiversity. However, their relative importance may vary among different
diversity dimensions as well as across spatial scales. In this paper we will discuss The Role

of Biotic and Abiotic components in Biodiversity.
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5.1 Introduction:

With both live and non-living components, ecosystems are intriguing and intricate systems.
The abiotic and biotic components of ecosystems are fundamental in determining their
structure and equilibrium. To provide insight on their importance in the natural world, we
shall examine the definitions, elements, interactions, and distinctions between biotic and

abiotic variables in this article.
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One of the main causes of environmental change is biodiversity. It might also make storms,
fires, and dry spells more frequent and intense. Everything that is around us and affects our
development and progress is referred to as our "environment.” The environment is shaped
by both living and nonliving entities. As a result, we may define the environment as

consisting of two elements: biological or biotic and physical or abiotic. [1]

Abiotic components include things like air, water, soil, light, and temperature. The biotic
component consists of microorganisms, plants, and all animals. Both biotic and abiotic

elements interact with one another in the environment.

The living creatures in our environment, encompassing plants, animals, and bacteria, are
referred to as biotic components. The leaves of most plants are green. Chlorophyll is a green

substance that gives leaves their green color.

Plants that contain chlorophyll have the unique capacity to produce their own sustenance
by utilizing carbon dioxide, water, and light. Because they are called heterotrophs, animals
are unable to produce their own sustenance. Nutrients are compounds that are necessary for

both plant and animal life.

Nitrogen, phosphorus, and calcium are among the nutrients that plants take up from the soil.

Animals that eat plants or the meat of other animals absorb these nutrients into their bodies.

The two primary elements that shape the ecosystem are biotic and abiotic. All of the living
things that are a part of an ecosystem are referred to as biotic factors, and all of the non-
living elements, such as the various gases and mineral nutrients that are present in the air,
water, soil, and other environments, and the physical conditions, such as temperature, pH,
humidity, salinity, and sunlight, are referred to as abiotic factors. Thus, the processes of

survival and reproduction are influenced by both biotic and abiotic resources.

Moreover, these two elements are dependent on one another. Let's say that the removal or
modification of one of the elements will have an impact on the ecosystem as a whole.
Abiotic factors unquestionably have a direct impact on an organism's ability to survive.
Continue reading to learn more about the functions of biotic and abiotic resources in an

ecosystem. [2]
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A. Biotic Meaning: The words "bio" and "ic," which both indicate "like," are combined
to make the phrase "biotic." Hence, the word refers to anything that resembles life and is
associated with every living thing found in an ecosystem.

Biotic Factors: Biotic factors are related to every organism within the environment. The
biological byproducts they produce, and their presence alter an ecosystem's composition.
All living things, including humans, fungi, plants, and animals, are considered biotic factors.
For each species to reproduce and to meet basic needs like food, etc., interactions between

diverse biotic elements are required. [3]

B. Abiotic Meaning: Abiotic describes every non-living component found in an

ecosystem. The abiotic factors are land, water, and sunlight.

Abiotic Factors: All non-living elements, such as the chemicals and physical components
found in the atmosphere, hydrosphere, and lithosphere, are referred to as abiotic factors.
Abiotic influences include the sun, air, precipitation, minerals, and soil. These elements

significantly affect a species' ability to survive and procreate within its ecosystem.

C. Biotic and Abiotic Components:

The elements that make up an ecosystem are both biotic and abiotic. The wide range of
creatures that live in an ecosystem is referred to as its biotic component. Producers,

consumers, and decomposers are the three categories into which these species fall.
Ecosystem sustainability and proper operation depend on biotic components.

In order for other species to be able to use the energy that sunshine provides; producers are
essential. Use photosynthesis to transform sunlight into energy, just like algae and plants
do. Within food webs, consumers such as herbivores, carnivores, and omnivores control

population levels and energy flow by devouring other creatures.

Decomposers make ensuring that organic matter is broken down and recycled, returning
nutrients to the ecosystem. Organic matter is broken down by microorganisms like fungi

and bacteria, which recycle nutrients back into the ecosystem.
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Life requires certain environmental conditions, which are supplied by abiotic components.
The physical and chemical elements that affect the abundance and distribution of biotic
creatures are referred to as abiotic components. Sunlight, temperature, precipitation, soil

type, and other factors are some of these components.

For instance, whereas water availability dictates the kinds of creatures that can flourish in a

specific habitat, temperature affects the metabolic rates and behavior of organisms. [4]

D. Biotic and Abiotic Interactions:

Within ecosystems, biotic and abiotic forces interact in complex ways. The partnerships and
exchanges between various organisms are referred to as biotic interactions. These
relationships might be predatory, competitive, parasitic, or even mutually beneficial

(symbiosis).

Abiotic variables have a direct impact on an organism's survival, dispersion, and behavior.
For example, variations in soil pH can affect plant growth, while temperature variations can
affect animal reproductive habits. In order to deal with both biotic and abiotic elements in

their environment, organisms have evolved specialized adaptations. [5]

5.2 Review of Literature:

The relationship between species diversity and productivity in natural ecosystems may be
mediated by biotic factors such functional diversity, which calculates the mean or variance
of one or more trait values of species in a community (Roscher et al. 2012). When resource
acquisition from niche partitioning or facilitation across species drives the variety effect on
productivity, a high functional diversity may indicate substantial trait dissimilarity among

species in a population. This, in turn, may be linked to a strong positive DPR. [6]

For the stability and proper operation of ecosystems as well as for significant ecological
services, biodiversity can be vitally important. Thus, one of the fundamental goals of
modern ecology has been to quantify the processes that sustain and manage biodiversity
(e.g., Hubbell 2001), whose pressing nature has been made more apparent by a quickening

pace of world change.
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Interactions between species, such as competition, predation, and facilitative interactions,
may also have an impact on biodiversity by influencing local abundances and species

compositions.

Abiotic conditions, or non-living elements of the environment like light, climate, and
geomorphology, can have a significant impact on biodiversity by setting the abiotic

boundaries for species existence. [7]

Therefore, the environment's biotic and abiotic components interact to control biodiversity,
but the relative effects should change predictably as one moves across different spatial

scales.

According to Kraff et al. (2015), abiotic features are sometimes referred to as
"environmental filters," which are assumed to limit species pools over wide geographic
scales. Conversely, biotic control depends on direct species interactions, which necessitates

the presence of interaction opportunities between species.

As a result, a shift in community control is anticipated, moving from abiotic regulation at
broad regional dimensions to biotic regulation becoming more significant at smaller spatial

scales. [8]
5.3 Objectives:

e Ecological, economic, social, ethical, artistic, and informational values are served by
ecosystems and biodiversity.
e Biodiversity is protected by both biotic and abiotic forces.

e Abiotic and biotic factor analysis.
5.4 Research Methodology:

This study's overall design was exploratory. The research paper is an endeavor that is
founded on secondary data that was obtained from reliable online resources, newspapers,
textbooks, journals, and publications. The research design of the study is mostly descriptive

in nature.
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5.5 Result and Discussion:
5.5.1 Abiotic and Biotic Factors:

A. Biotic: The term "biotic factors" describes the living things that make up an ecosystem.
This includes bacteria, various microbes, fungi, and creatures belonging to the Kingdoms
Plantae and Animalia. By interacting with one another and engaging in symbiotic
relationships, predatory interactions, or competition for resources, biotic components fully
contribute to the general dynamic of the ecosystem. Interactions between creatures within
an environment are examples of biotic variables. Predation, competition, and other species-
level interactions are examples of biotic variables that can either boost or diminish
biodiversity. An ecosystem's biodiversity, for instance, can be significantly altered by the
disappearance of a major producer. Since primary producers are the source of energy for
the entire food chain, any disturbance in plant production has the potential to cause drastic
fluctuations in biodiversity. Abiotic changes in weather or nutrients, an overabundance of
herbivores, or a disease in the plant population can all cause these disturbances. You can

utilize some excellent online graphics that illustrate the dynamics of prey-prey relationships

and carrying capacity to illustrate how various creatures interact. [9]

l I

Figure 5.1: Biotic Components
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Figure 5.2: Biotic Component Flowchart

B Abiotic: Conversely, abiotic forces include everything that is not living inside an
ecosystem. These include geological features, air quality, soil composition, water
availability, temperature, humidity, sunshine, and other physical and chemical elements.
Because they provide the ambient circumstances that impact the distribution, behavior, and

survival of biotic creatures within the ecosystem, abiotic factors are crucial.

Figure 5.3: Abiotic Components
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a. Abiotic Factors:

Abiotic variables are non-living elements in an environment that have the potential to
impact ecosystem carrying capacity and, ultimately, biodiversity. Rainfall is the most
straightforward of these abiotic elements to study quantitatively because precise rainfall
data for ecosystems all around the world are readily available. Students may see how rainfall
supports the growth of primary producers, which in turn promotes a greater quantity of
biodiversity, by making a histogram of rainfall in various habitats and the number of species

those locations support. [10]
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Figure 5.4: El Nino Phenomenon [11]

Students can estimate how these variations in ocean currents may affect rainfall in various
habitats, and hence may affect biodiversity. Advanced analysis can look at EI Nino weather

patterns.

The impact of plastics on ocean populations, the effects of carbon emissions on global
habitats, and other human pollution and environmental interactions that might lower
biodiversity are only a few examples of the numerous other contemporary phenomena that

can be researched.
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This graph displays the typical temperatures and amounts of precipitation in arid regions.
[12]
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Figure 5.5: Living in the Desert
The desert has a variety of soil types. Aridi sols, or dry soil, makes up the majority of deserts.

Enti sols are novel sorts of soil that generate sand dunes, and they are the type of soil seen

in the Australian outback and the Sahara.

Although there is not much organic matter in any soil, it is rich in minerals. The types of

deserts you find influence the seasons.

There are four distinct seasons in both: summer, fall, winter, and spring. Summer and winter

are a little longer in hot, dry deserts, with little to no precipitation.

Though they are a little shorter, fall and spring provide a lot of rain. [13]
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Table 5.1: Difference Between Abiotic and Biotic Components: [14]

Aspects Abiotic factors Biotic factors

Nature Abiotic factors include all the non-living Biotic factors include all living
components. organisms.

Origin Geological, chemical, and physical Biological processes.
processes.

Examples Examples of abiotic factors include; Examples of biotic factors include;
temperature, sunlight, water, minerals, animals, plants, fungi.
etc. microorganisms, etc.

Interactions Abiotic factors affect biotic factors through | Biotic factors interact with each other
environmental conditions (e.g., through predation, competition,
temperature affecting animal activity). symbiosis, etc.

Response to Abiotic factors are less adaptable and Biotic factors can adapt, evolve, and

Change responsive to change compared to biotic. | respond to environmental changes

over generations

Energy Abiotic factors provide energy to Biotic factors consume energy

Source ecosystems (e.g., sunlight). through metabolic processes

Reproduction | Abiotic factors do not reproduce or have a | Biotic factors reproduce, grow, and
life cycle. have life cycles.

Ecosystem They provide a physical framework and Biotic factors define ecological

Function basic resources for the ecosystem. interactions and diversity within an

ecosystem.

5.6 Conclusion:

Ecosystems are made up of both biotic and abiotic elements. The interdependencies and
interactions among them influence the stability and dynamics of natural systems.
Comprehending the meanings, elements, interplay, and distinctions between biotic and

abiotic elements enables us to see the complex network of life and the environmental
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elements that impact it. Understanding the importance of both biotic and abiotic components

can help us protect and sustainably manage ecosystems while also providing important

insights into how they function.
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