Biotic Components, Abiotic components, Food chains, Food webs and

Trophic levels

The structure of an ecosystem is characterised by the organisation of both biotic and abiotic
components. This includes the distribution of energy in our environment. It also includes the
climatic conditions prevailing in that particular environment. The structure of an ecosystem

can be split into two main components, namely:

e Biotic Components

e Abiotic Components

The biotic and abiotic components are interrelated in an ecosystem. It is an open system

where the energy and components can flow throughout the boundaries.

Biotic Components

Biotic components refer to all life in an ecosystem. Based on nutrition, biotic components

can be categorised into autotrophs, heterotrophs and saprotrophs (or decomposers).

e Producers include all autotrophs such as plants. They are called autotrophs as they
can produce food through the process of photosynthesis. Consequently, all other
organisms higher up on the food chain rely on producers for food.

e Consumers or heterotrophs are organisms that depend on other organisms for food.
Consumers are further classified into primary consumers, secondary consumers and
tertiary consumers.

o Primary consumers are always herbivores that they rely on producers for
food.

o Secondary consumers depend on primary consumers for energy. They can
either be a carnivore or an omnivore.

o Tertiary consumers are organisms that depend on secondary consumers for
food. Tertiary consumers can also be an omnivore.

o Quaternary consumers are present in some food chains. These organisms
prey on tertiary consumers for energy. Furthermore, they are usually at the top

of a food chain as they have no natural predators.



e Decomposers include saprophytes such as fungi and bacteria. They directly thrive on
the dead and decaying organic matter. Decomposers are essential for the ecosystem

as they help in recycling nutrients to be reused by plants.
Abiotic Components

Abiotic components are the non-living component of an ecosystem. It includes air, water,

soil, minerals, sunlight, temperature, nutrients, wind, altitude, turbidity, etc.
Functions of Ecosystem
The functions of the ecosystem are as follows:

1. It regulates the essential ecological processes, supports life systems and
renders stability.

2. Itis also responsible for the cycling of nutrients between biotic and abiotic
components.

3. It maintains a balance among the various trophic levels in the ecosystem.

4. Tt cycles the minerals through the biosphere.

5. The abiotic components help in the synthesis of organic components that

involves the exchange of energy.
Important Ecological Concepts

1. Food Chain

The sun is the ultimate source of energy on earth. It provides the energy required for all plant
life. The plants utilise this energy for the process of photosynthesis, which is used to
synthesise their food. During this biological process, light energy is converted into chemical
energy and is passed on through successive levels. The flow of energy from a producer, to a
consumer and eventually, to an apex predator or a detritivore is called the food chain. Dead
and decaying matter, along with organic debris, is broken down into its constituents by
scavengers. The reducers then absorb these constituents. After gaining the energy, the

reducers liberate molecules to the environment, which can be utilised again by the producers.



2. Ecological Pyramids

An ecological pyramid is the graphical representation of the number, energy, and biomass of
the successive trophic levels of an ecosystem. Charles Elton was the first ecologist to
describe the ecological pyramid and its principals in 1927. The biomass, number, and energy
of organisms ranging from the producer level to the consumer level are represented in the
form of a pyramid; hence, it is known as the ecological pyramid. The base of the ecological
pyramid comprises the producers, followed by primary and secondary consumers. The
tertiary consumers hold the apex. In some food chains, the quaternary consumers are at the
very apex of the food chain. The producers generally outnumber the primary consumers and
similarly, the primary consumers outnumber the secondary consumers. And lastly, apex
predators also follow the same trend as the other consumers; wherein, their numbers are
considerably lower than the secondary consumers. For example, Grasshoppers feed on crops
such as cotton and wheat, which are plentiful. These grasshoppers are then preyed upon by
common mice, which are comparatively less in number. The mice are preyed upon by snakes
such as cobras. Snakes are ultimately preyed on by apex predators such as the brown snake

eagle. In essence:

Grasshopper —Mice— Cobra — Brown Snake Eagle

3. Food Web

Food web is a network of interconnected food chains. It comprises all the food chains within
a single ecosystem. It helps in understanding that plants lay the foundation of all the food

chains. In a marine environment, phytoplankton forms the primary producer.

Five Levels of Ecology

Ecology is the scientific study of the distribution and abundance of life along with the
interactions between different organisms and their natural environment. It is a branch of
biology, and the name Ecology was derived from the Greek word, which refers to the house
or the environment. There are five Levels of Organization, and all levels are listed according

to their size in increasing order — from small to large.



1. Organism

It is the lowest level of organization, which includes both unicellular and multicellular
organisms. All the living species in this level exhibits all the characteristics required for the

existence of life.

1i. Population

A population is a group of individuals of a single species living together within a particular

geographic area. They interbreed and compete with each other for resources.

1il. Community

It refers to the several populations that interact and inhabit a common environment and are

interdependent.

v. Ecosystem

It is a set of all living species and abiotic components existing and interacting in a given area.

There is an interaction with both living and non-living components of the environment.

V. Biosphere

It is the highest level of organization. It is the global ecological system which consists of all
the living organisms and other factors which supports life. Biosphere mainly refers to the part

of the earth’s crust.

Trophic level

The trophic level of an organism is the position it occupies in a food web. A food chain is a
succession of organisms that eat other organisms and may, in turn, be eaten themselves. The
trophic level of an organism is the number of steps it is from the start of the chain. A food
web starts at trophic level 1 with primary producers such as plants, can move to herbivores at
level 2, carnivores at level 3 or higher, and typically finish with apex predators at level 4 or 5.
The path along the chain can form cither a one-way flow or a food "web". Ecological
communities with higher biodiversity form more complex trophic paths. The word trophic

derives from the Greek (troph€) referring to food or nourishment.



The three basic ways in which organisms get food are as producers, consumers, and

decomposers.

e Producers (autotrophs) are typically plants or algae. Plants and algae do not usually
eat other organisms, but pull nutrients from the soil or the ocean and manufacture
their own food using photosynthesis. For this reason, they are called primary
producers. In this way, it is energy from the sun that usually powers the base of the
food chain. An exception occurs in deep-sea hydrothermal ecosystems, where there is
no sunlight. Here primary producers manufacture food through a process called
chemosynthesis.

e Consumers (heterotrophs) are species that cannot manufacture their own food and
need to consume other organisms. Animals that eat primary producers (like plants) are
called herbivores. Animals that eat other animals are called carnivores, and animals
that eat both plants and other animals are called omnivores.

e Decomposers (detritivores) break down dead plant and animal material and wastes
and release it again as energy and nutrients into the ecosystem for recycling.
Decomposers, such as bacteria and fungi (mushrooms), feed on waste and dead
matter, converting it into inorganic chemicals that can be recycled as mineral nutrients

for plants to use again.

Trophic levels can be represented by numbers, starting at level 1 with plants. Further trophic

levels are numbered subsequently according to how far the organism is along the food chain.

e Level 1: Plants and algae make their own food and are called producers.

e Level 2: Herbivores eat plants and are called primary consumers.

e Level 3: Carnivores that eat herbivores are called secondary consumers.

e Level 4: Carnivores that eat other carnivores are called tertiary consumers.

e Apex predators by definition have no predators and are at the top of their food web.

In real-world ecosystems, there is more than one food chain for most organisms, since most
organisms eat more than one kind of food or are eaten by more than one type of predator.
Decomposers are often left off food webs, but if included, they mark the end of a food chain.
Thus, food chains start with primary producers and end with decay and decomposers. Since
decomposers recycle nutrients, leaving them so they can be reused by primary producers,

they are sometimes regarded as occupying their own trophic level.



The trophic level of a species may vary if it has a choice of diet. Virtually all plants and
phytoplankton are purely phototrophic and are at exactly level 1.0. Many worms are at
around 2.1; insects 2.2; jellyfish 3.0; birds 3.6. The average trophic level of human beings is
at 2.21, similar to pigs or anchovies. This is only an average, and plainly both modern and
ancient human eating habits are complex and vary greatly. For example, a traditional Eskimo

living on a diet consisting primarily of seals would have a trophic level of nearly 5.

Evolution

Both the number of trophic levels and the complexity of relationships between them evolve
as life diversifies through time, the exception being intermittent mass extinction events. Food
webs largely define ecosystems, and the trophic levels define the position of organisms
within the webs. But these trophic levels are not always simple integers, because organisms
often feed at more than one trophic level. For example, some carnivores also eat plants, and
some plants are carnivores. A large carnivore may eat both smaller carnivores and herbivores;
the bobcat eats rabbits, but the mountain lion eats both bobcats and rabbits. Animals can also
eat each other; the bullfrog eats crayfish and crayfish eat young bullfrogs. The feeding habits

of a juvenile animal, and, as a consequence, its trophic level, can change as it grows up.



References
Ecology And Environment By P. D. Sharma, Sharma P.D.
Ecology, sustainability, and environment as capital by M.J.Harte

Principles of Environmental Management: The Greening of Business - Aug 1992 by Rogene

A. Buchholz

Sustaining Earth: Response. To the Environmental Threat, Macmillan, Basingstoke. - Angell,

D. JR., Comer, J.D. and Wilkinson, ML.N. 1990.

Berry, R. L. 1992; Environmental Dilemmas, Ethics and Decisions, Chapman and Hall;

London.



