Assignment

Long note
Q.1. Define ecosystem and explain the structure of an ecosystem.

An ecosystem is a fundamental concept in ecology and refers to a self-sustaining, organized
unit of nature in which living organisms interact with one another as well as with their
surrounding physical environment. The term “ecosystem’ was first introduced by the British
ecologist A. G. Tansley in 1935, who emphasized the importance of considering both biological
communities and their physical surroundings as a single integrated system. An ecosystem can
be defined as a dynamic complex of plant, animal, and microbial communities along with their
non-living (abiotic) environment, all interacting as a functional unit. These interactions involve
the exchange of energy and matter, making ecosystems essential for maintaining life on Earth.
Ecosystems can vary greatly in size and complexity, ranging from small units like a pond or a
grassland to large systems such as forests, deserts, and oceans.

The structure of an ecosystem refers to the composition and organization of its components, as
well as the relationships between them. It is broadly divided into two major categories: abiotic
components (non-living) and biotic components (living). These two components are closely
linked and constantly interact with each other, forming a stable and functional system.
Understanding the structure of an ecosystem is important because it helps explain how energy
flows and how nutrients cycle within the environment.

Abiotic components are the non-living physical and chemical factors of an ecosystem that
influence the distribution, growth, and survival of living organisms. These components can be
further classified into inorganic substances, organic substances, and physical factors. Inorganic
substances include elements and compounds such as carbon dioxide, oxygen, nitrogen,
phosphorus, sulphur, and water. These substances are essential for life and are involved in
various biogeochemical cycles. Organic substances, on the other hand, include carbohydrates,
proteins, lipids, and humic substances that are either produced by living organisms or formed
from their decomposition. Physical factors include environmental conditions such as sunlight,
temperature, rainfall, humidity, soil type, pH, and atmospheric pressure. Among these, sunlight
is the primary source of energy for almost all ecosystems, as it drives the process of
photosynthesis. Temperature influences metabolic activities and the distribution of organisms,
while water is essential for all physiological processes. Soil provides nutrients and support for
plants, and climate determines the overall characteristics of an ecosystem. Thus, abiotic
components play a crucial role in shaping the nature and functioning of ecosystems.

Biotic components include all living organisms present in an ecosystem and are functionally
divided into three main groups: producers, consumers, and decomposers. These groups are
interconnected through feeding relationships and energy transfer. Producers, also known as
autotrophs, are organisms that can synthesize their own food from inorganic substances using
an external energy source, usually sunlight. Green plants, algae, and some bacteria are typical
examples of producers. Through the process of photosynthesis, they convert solar energy into
chemical energy stored in organic compounds such as glucose. Producers form the base of the
food chain and are essential for the survival of all other organisms in the ecosystem, as they
are the primary source of energy.



Consumers, or heterotrophs, are organisms that cannot produce their own food and therefore
depend on other organisms for their energy requirements. Consumers are further classified
based on their feeding habits into primary, secondary, and tertiary consumers. Primary
consumers are herbivores that feed directly on producers, such as cows, deer, and rabbits.
Secondary consumers are carnivores that feed on herbivores, such as frogs, lizards, and small
carnivorous animals. Tertiary consumers, also known as top carnivores or apex predators, feed
on other carnivores and occupy the highest trophic level in the ecosystem; examples include
lions, tigers, and eagles. Some organisms, like humans and bears, are omnivores and can feed
on both plants and animals. Consumers play an important role in regulating population sizes
and maintaining ecological balance within the ecosystem.

Decomposers, also known as reducers or saprotrophs, include microorganisms such as bacteria
and fungi that break down dead plants, animals, and organic wastes into simpler inorganic
substances. This process of decomposition is vital for the recycling of nutrients within the
ecosystem. Decomposers release essential elements such as carbon, nitrogen, and phosphorus
back into the soil and atmosphere, making them available for reuse by producers. Without
decomposers, dead organic matter would accumulate, and nutrient cycling would be disrupted,
ultimately affecting the survival of all living organisms. Thus, decomposers are indispensable
for maintaining the sustainability of ecosystems.

The structure of an ecosystem also includes the concept of trophic levels, which represent the
different feeding positions in a food chain. The first trophic level consists of producers,
followed by primary consumers at the second level, secondary consumers at the third level,
and tertiary consumers at the fourth level. Energy flows through these trophic levels in a
unidirectional manner, starting from the sun and passing through producers to various levels of
consumers. However, at each transfer, a significant amount of energy is lost as heat, according
to the laws of thermodynamics. As a result, only a small fraction of energy is available at higher
trophic levels. This explains why food chains are usually short and why the number of
organisms decreases at higher trophic levels.

Short note
Q.1.Biotic components.

Biotic components are the living elements of an ecosystem, comprising all organisms that
directly or indirectly influence the environment. These include plants, animals, and
microorganisms, which interact with each other as well as with abiotic factors such as air, water,
and soil. Biotic components are essential for maintaining the structure, function, and stability
of an ecosystem.

Biotic components are broadly classified into three main groups based on their role in energy
transfer and nutrient cycling: producers, consumers, and decomposers.

1. Producers (Autotrophs)

Producers are organisms that can synthesize their own food from inorganic substances using
external energy sources such as sunlight or chemical energy. Most producers are green plants,
algae, and some bacteria. Through the process of photosynthesis, they convert carbon dioxide
and water into glucose and oxygen using sunlight.



Producers form the foundation of all ecosystems because they are the primary source of energy
for other organisms. They not only provide food but also release oxygen necessary for
respiration. Without producers, life on Earth would not exist, as energy would not enter the
ecosystem.

2. Consumers (Heterotrophs)

Consumers are organisms that cannot produce their own food and depend on other organisms
for energy. They are also known as heterotrophs. Based on their feeding habits, consumers are
classified into different categories:

e Primary consumers (herbivores): These animals feed directly on plants. Examples
include deer, rabbit, and grasshopper.

e Secondary consumers (carnivores): These feed on herbivores. Examples include frog,
lizard, and small fish.

e Tertiary consumers (top carnivores): These are predators that feed on other
carnivores. Examples include lion, tiger, and eagle.

Some organisms, like humans, are omnivores as they consume both plant and animal matter.

Consumers play a vital role in regulating population sizes and maintaining ecological balance.
They also help in the transfer of energy from one trophic level to another in the food chain.

3. Decomposers (Reducers)

Decomposers are microorganisms such as bacteria and fungi that break down dead plants,
animals, and organic waste into simpler inorganic substances. This process is known as
decomposition.

Decomposers are extremely important because they:
e Recycle nutrients back into the soil
e Maintain soil fertility
o Ensure continuous availability of essential elements like nitrogen and phosphorus

Without decomposers, dead organic matter would accumulate, and nutrient cycling would stop,
disrupting the ecosystem.

Role and Importance of Biotic Components

Biotic components interact in a complex manner forming food chains and food webs, which
represent the transfer of energy and nutrients. These interactions help maintain the balance
and stability of ecosystems.

They are responsible for:
e Energy flow through trophic levels
e Nutrient recycling

e Maintaining ecological equilibrium



e Supporting biodiversity
Q.2.Biotic components.

Abiotic components are the non-living physical and chemical factors of an ecosystem that
provide the essential conditions for the survival and functioning of living organisms. These
components include inorganic substances such as carbon, nitrogen, oxygen, hydrogen,
phosphorus, and water, which are continuously recycled through biogeochemical cycles. They
are fundamental for the formation of organic molecules and for processes like photosynthesis
and respiration. In addition, organic substances such as carbohydrates, proteins, lipids, and
humus are present in the environment as products of living organisms and decomposition.
Humus, for example, plays a significant role in maintaining soil fertility and improving water
retention capacity, thereby supporting plant growth. These chemical components ensure the
continuous availability of nutrients required for the maintenance of life processes in an
ecosystem.

Apart from chemical substances, abiotic components also include important physical factors
such as light, temperature, water, soil, air, pH, and pressure. Sunlight is the primary source of
energy that drives all ecosystems, as it is utilized by green plants during photosynthesis to
produce food. Temperature regulates metabolic activities, growth, and distribution of
organisms, while extreme conditions can limit survival. Water is indispensable for all living
organisms as it acts as a solvent, transport medium, and regulator of body functions. Soil
provides minerals, nutrients, and anchorage for plants, and its characteristics—such as texture,
structure, and pH—directly influence vegetation. Air supplies oxygen necessary for respiration
and carbon dioxide required for photosynthesis, while wind also aids in seed dispersal and
influences climatic conditions. Factors like pH and pressure further affect enzyme activity,
nutrient availability, and organism adaptation in different environments.

Overall, abiotic components play a vital role in determining the structure, distribution, and
productivity of ecosystems. They regulate the availability of resources, influence the
interactions among organisms, and control the flow of energy and cycling of nutrients. The
variation in abiotic factors is responsible for the formation of different types of ecosystems
such as forests, deserts, and aquatic systems. Moreover, organisms adapt to these abiotic
conditions over time, leading to ecological diversity. Any significant change in abiotic factors,
such as climate change or pollution, can disrupt ecosystem balance and affect biodiversity.
Therefore, abiotic components form the foundation of ecosystems, ensuring their stability,
sustainability, and proper functioning.



