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UNIT I

What is Ecology?

Introduction:

- It 1s the study of relationship and inter-Relation
between organisms and their environments.

- The life and environments are interdependent.

- If there were no life on the earth, the situation of
the environment quite been different.

- The word ecology 15t proposed by the German
biologist Ernst Haeckel in 1869.



Introduction to Ecosystem:

An ecosystem 1s a group or community composed
of living and non-living things and their
Interactions with each other.

They can be natural as well as artificial.

Every ecosystem has two components, namely,
biotic components and abiotic components.

Biotic components refer to all living organisms in
an ecology while abiotically refers to the non-
living things.

These biotic and abiotic interactions maintain
the equilibrium in the environment.



https://byjus.com/physics/equilibrium/

ABIOTIC COMOPENTS:

Abiotic components of an ecosystem include all
chemical and physical elements 1.e. non-living
components.

Abiotic components can vary from region to region,
from one ecosystem to another.

They mainly take up the role of life supporter. They
determine and restrict the population growth,
number, and diversity of biotic factors in an
ecosystem.

Hence, they are called limiting factors. A terrestrial
ecosystem consists of abiotic factors like climate,
type of soil or rock, altitude, temperature, nutrients,
and minerals, whereas abiotic components in an
aquatic ecosystem include dissolved gases, depth of
water, salinity, pH of water, light intensity etc.



1. LIGHT :

Light is a crucial abiotic component of an ecosystem, playing
a vital role 1n various ecological processes.

Importance of Light,
A. InEcosystemsPhotosynthesis:

Primary Producers: Light is the primary energy source for
photosynthesis, the process by which plants, algae, and
certain bacteria convert light energy into chemical energy.

This process produces glucose, which serves as the primary
energy source for these organisms, and oxygen, which is
essential for the respiration of most living organisms.

Food Chains: Photosynthesis forms the basis of most food
chains. The energy captured by primary producers is
transferred through the ecosystem as these organisms are
consumed by herbivores, which in turn are consumed by
carnivores.



Photoperiodism:
B. Biological Rhythms:

Many organisms have biological rhythms that
are influenced by the length of day and night,
known as photoperiodism.

This affects behaviors such as flowering in
plants, migration in birds, and breeding cycles in
animals.

Seasonal Changes: The variation in daylight
hours throughout the year triggers seasonal
changes 1n behavior and physiology in many
organisms, such as hibernation and reproduction.



C. Temperature Regulation:

Heat Source:

Sunlight is a major source of heat for the Earth's
surface.

The temperature of an ecosystem is largely
influenced by the amount and intensity of
sunlight it receives, which in turn affects the
metabolic rates and distribution of



D. Vision and Behavior:

Animal Behavior:

Light influences the behavior of many animals.
For example, some animals are diurnal (active
during the day) while others are nocturnal (active
at night), and this behavior is often regulated by
light availability.

Visual Communication: Many animals rely on
light for visual communication. Brightly colored
plumage 1n birds, bioluminescence in marine
organisms, and the ability to camouflage are all
adaptations related to light.



Light Intensity and QualityIntensity:

The amount of light that reaches the Earth's
surface varies with latitude, season, time of day,
and weather conditions.

High light intensity can enhance photosynthetic
activity, while low light intensity can limit it.

Quality (Wavelengths): Different wavelengths of
light (colors) are absorbed differently by
photosynthetic pigments.

For example, chlorophyll absorbs blue and red
light most efficiently and reflects green light,
which 1s why plants appear green.



2. TEMPERATURE:

The most important ecologically relevant environmental
factor 1s the temperature.

Metabolic Rates:
Enzyme Activity:

Temperature affects the rate of biochemical reactions in
organisms because enzymes, which catalyze these
reactions, are temperature-sensitive.

Generally, as temperature increases, enzyme activity and
metabolic rates also increase, up to a point where extreme
heat can denature enzymes and halt metabolism.

Thermoregulation: Many organisms have evolved
mechanisms to regulate their internal temperature to
optimize metabolic efficiency.

Endotherms (warm-blooded animals) maintain a constant
body temperature, while ectotherms (cold-blooded
animals) rely on environmental heat sources to regulate
their body temperature.



B. Growth and Development:
Plant Growth:

Temperature influences plant growth, flowering,
and fruiting.

Different plants have optimal temperature
ranges for growth, and deviations can affect their
health and productivity.

For example, cold temperatures can slow down or
stop plant growth, while extremely high
temperatures can cause wilting and damage.

Animal Development:

Temperature affects the development rates of
many animals, particularly ectotherms.

For example, the development time of insect
larvae and the hatching of amphibian eggs are
temperature-dependent.



C. Reproduction:Breeding Cycles:

Many organisms have breeding cycles triggered
by temperature changes.

For example, certain fish species spawn when
water temperatures reach a specific range, and
many plants flower in response to warming
spring temperatures.

Sex Determination: In some reptiles, the sex of
offspring is determined by the incubation
temperature of eggs.

For example, 1n certain turtle species, higher
temperatures tend to produce females, while
lower temperatures produce males.



D. Distribution and Habitat:
Species Distribution:

Temperature is a major factor determining the
geographical distribution of species.

Organisms are adapted to survive within specific
temperature ranges, and extreme temperatures
can limit their habitat.

For example, polar bears are adapted to cold
Arctic environments, while cacti are suited to hot
desert climates.

Microhabitats:

Within a larger habitat, temperature variations
can create microhabitats.

For instance, the forest floor may be cooler and
more humid than the canopy, supporting
different communities of organisms.



Adaptations to TemperatureBehavioral Adaptations:

Many animals exhibit behaviors to cope with
temperature extremes, such as basking in the sun to
warm up, seeking shade or burrowing to cool down,
and migrating to more favorable climates.

Physiological Adaptations:

Organisms have evolved various physiological
adaptations to survive temperature extremes.

For instance, some animals enter states of dormancy,
such as hibernation or estivation, to withstand
unfavorable conditions.

Morphological Adaptations:

Physical traits, such as fur density, body size, and
coloration, can help organisms regulate their body
temperature.

For example, Arctic foxes have thick fur and compact
bodies to conserve heat, while desert lizards often
have lighter colors to reflect sunlight.



3. WATER :

Water 1s essential for all living beings to survive as it is a
major constituent of living systems.

A. Basic Life Requirements:
Solvent for Biochemical Reactions:

Water 1s a universal solvent, facilitating the chemical
reactions necessary for life.

It dissolves nutrients, gases, and waste products,
allowing for their transport within organisms and
ecosystems.

Cellular Functions:

- Water 1s essential for maintaining cell structure and
function. It is a key component of cytoplasm and is
involved in processes such as osmosis and diffusion.



B. Photosynthesis:

Primary Production:

Water 1s a critical component of photosynthesis,
the process by which plants, algae, and some
bacteria convert light energy into chemical
energy.

Photosynthesis produces oxygen and organic
compounds that form the base of the food web.



C. Temperature Regulation:

Heat Capacity:

Water has a high specific heat capacity, meaning
1t can absorb and release large amounts of heat
with minimal temperature change.

This property helps moderate temperatures in
the environment, providing stable conditions for
organisms.

Evaporative Cooling:

- Many organisms use water for cooling through
processes like sweating and transpiration, which
help maintain optimal body temperatures.



Water and Human ImpactWater Pollution:

Contamination of water bodies with pollutants such
as chemicals, plastics, and waste can harm aquatic
ecosystems and reduce the availability of clean water
for organisms and humans.

Water Management: Human activities like irrigation,
dam construction, and urban development alter
natural water cycles and availability, impacting
ecosystems.

Sustainable water management practices are
essential to mitigate these impacts.

Climate Change: Changes in precipitation patterns,
melting glaciers, and rising sea levels due to climate
change affect water availability and distribution,
posing challenges for ecosystems and human
socleties.



BIOTIC COMPONENTS

Biotic components refer to the living elements of an
ecosystem. They interact with each other and with the
abiotic (non-living) components of their environment.

OR

Biotic factors are the living components of an ecosystem
that affect and interact with other organisms and the
environment. These factors include all living organisms,
such as plants, animals, fungi, bacteria, and other
microorganisms. Biotic factors influence the survival,
growth, and reproduction of organisms within the
ecosystem and can include interactions such as
predation, competition, symbiosis, and disease.



PRODUCERS:

Producers, also known as autotrophs, are organisms within
an ecosystem that can produce their own food from
Inorganic substances. They form the base of the food
chain and provide energy for all other living organisms
(consumers) in the ecosystem. Here are some key points
about producers:

1. Photosynthesis:

Most producers, such as plants, algae, and
cyanobacteria, use sunlight to convert carbon dioxide
and water into glucose and oxygen through the process
of photosynthesis. This process not only provides
energy for the producers themselves but also produces
oxygen, which is essential for the respiration of most
living organisms.



2. Chemosynthesis:

Some producers, particularly certain bacteria, live in
environments where sunlight is not available (e.g., deep-
sea hydrothermal vents). These organisms use
chemosynthesis to convert inorganic molecules (like
hydrogen sulfide or methane) into organic matter.



ROLE IN ECOSYSTEMS:

Producers are essential for the flow of energy through an
ecosystem. They capture energy from the sun or from
chemical reactions and convert it into a form that can be
used by other organisms (consumers).

They also play a critical role in the carbon cycle by
absorbing carbon dioxide during photosynthesis.
Examples:

Terrestrial producers include green plants, such as trees,
shrubs, grasses, and flowering plants.

Aquatic producers include various types of algae (like
phytoplankton) and aquatic plants.



CONSUMERS

Consumers, also known as heterotrophs, are organisms
that cannot produce their own food and must obtain
energy and nutrients by consuming other organisms.

They play a crucial role in ecosystems by transferring
energy from producers to other consumers and helping to
maintain the balance of populations. Here are the key
points about consumers:



TYPES OF CONSUMERS:

Herbivores: These are primary consumers that eat plants
and algae. Examples include deer, rabbits, and
caterpillars.

Carnivores: These are secondary or tertiary consumers
that eat other animals. Examples include lions, eagles,
and sharks.

Omnivores: These consumers eat both plants and
animals. Examples include humans, bears, and pigs.

Detritivores: These consumers feed on dead organic
matter, including decomposing plants and animals.
Examples include earthworms, vultures, and crabs.



ROLE IN ECOSYSTEMS:

Consumers help control the population sizes of other
organisms, preventing any one species from becoming
too dominant.

They are integral to the flow of energy through an
ecosystem, transferring energy from one trophic level to
the next.



DECOMPOSERS

Decomposers are essential biotic components of
ecosystems. They include microorganisms like bacteria
and fungi, as well as larger organisms like worms and
certain insects.

These organisms play a critical role in breaking down
dead and decaying organic matter, such as fallen leaves,
dead animals, and plant residues.



ROLES AND FUNCTIONS OF DECOMPOSERS:

Nutrient Recycling:

Decomposers break down complex organic materials into
simpler substances.

This process releases nutrients like nitrogen, phosphorus, and
potassium back into the soil, making them available for use
by plants and other primary producers.

Soil Formation:

The breakdown of organic matter contributes to the formation
of humus, a vital component of healthy soil.

Humus improves soil structure, water retention, and fertility,
supporting plant growth.



Energy Flow:

Decomposers are a critical link in the energy flow within
ecosystems.

They convert organic matter into energy that can be used
by other organisms, maintaining the ecosystem's energy
balance.

Waste Decomposition:

Decomposers help to clean up the environment by
breaking down waste materials.

This process prevents the accumulation of dead matter
and waste, which could otherwise harm the ecosystem.



EXAMPLES OF DECOMPOSERS:

Bacteria: Break down organic material at a microscopic
level, especially in the early stages of decomposition.

Fungi: Decompose complex organic compounds like
cellulose and lignin found in wood.

Detritivores: Animals like earthworms, beetles, and
certain types of crustaceans that physically break down
organic material into smaller pieces, aiding microbial
decomposition.

By performing these functions, decomposers maintain
ecosystem health, ensure the continuity of nutrient
cycles, and support the growth and sustainability of
living organisms.



TYPES OF ECOSYSTEM- AQUATIC- POND
ECOSYSTEM.

A pond ecosystem is a type of aquatic ecosystem that
consists of a small, still body of fresh water.

This ecosystem includes various biotic (living) and

abiotic (non-living) components that interact to create a
balanced environment.



Pond Ecosystem
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COMPONENTS OF A POND ECOSYSTEM:
1. ABIOTIC COMPONENTS:

Water: The primary medium in which all the
Interactions occur.

Sunlight: Essential for photosynthesis, which supports
the food chain.

Nutrients: Dissolved minerals and organic matter that
support plant and animal life.

Temperature: Influences the metabolic rates of
organisms.

Oxygen: Dissolved oxygen is crucial for the respiration
of aquatic organisms.



2. BloTic COMPONENTS:

Producers (Autotrophs):

Phytoplankton: Microscopic plants that perform
photosynthesis, forming the base of the food chain.

Aquatic Plants: Such as algae, duckweed, and water lilies,
which provide oxygen and habitat.

Consumers (Heterotrophs):Primary Consumers:
Herbivores like zooplankton, small fish, and certain insects
that feed on producers.

Secondary Consumers: Carnivores and omnivores,
such as larger fish, amphibians, and some insects, that
feed on primary consumers.

Tertiary Consumers: Top predators, such as birds and
larger fish, that feed on secondary consumers.

Decomposers: Bacteria and fungi that break down dead
organic matter, recycling nutrients back into the
ecosystem.



STRUCTURE AND FUNCTIONS OF A POND
ECOSYSTEM:

Zones of a Pond:

Littoral Zone: The shallow, near-shore area where
sunlight penetrates to the bottom. It supports a variety of
plants and animals.

Limnetic Zone: The open water area where sunlight
supports phytoplankton growth. Fish and other free-
swimming organisms are found here.

Profundal Zone: The deep-water area where sunlight
does not penetrate. It is often low in oxygen and
Inhabited by organisms adapted to dark conditions.

Benthic Zone: The bottom of the pond, composed of
sediment. It is home to decomposers and benthic
organisms like worms and snails.



ECOLOGICAL PROCESSES:

Photosynthesis: Performed by phytoplankton and
aguatic plants, it converts sunlight into chemical energy;,
producing oxygen as a byproduct.

Respiration: All organisms respire, consuming oxygen
and releasing carbon dioxide.

Decomposition: Decomposers break down dead matter,
recycling nutrients and maintaining the ecosystem's
productivity.

Predation and Grazing: Consumers feed on producers
and other consumers, regulating population sizes and
transferring energy through the food chain.



IMPORTANCE OF POND ECOSYSTEMS:

Biodiversity: Ponds support a diverse range of species,
contributing to overall biodiversity.

Water Filtration: Vegetation and microorganisms in
ponds help filter and clean water.

Habitat: Ponds provide habitat for various aquatic and
terrestrial species.

Recreational and Educational VValue: Ponds offer
opportunities for recreation, study, and observation of
nature.

Pond ecosystems are dynamic and intricate, with
numerous Iinteractions between biotic and abiotic
components that sustain life and maintain ecological
balance.



TERRESTRIAL- DESERT ECOSYSTEM.

A desert ecosystem Is a type of terrestrial ecosystem
characterized by low precipitation, extreme temperatures,
and sparse vegetation. Deserts cover about one-third of
the Earth's land surface and are found on every continent.

Despite their harsh conditions, deserts support a variety
of life forms adapted to survive in such environments.
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COMPONENTS OF A DESERT ECOSYSTEM:
1. ABIOTIC COMPONENTS:

Climate: Including temperature, humidity, and
precipitation.

Soil: Mineral content, texture, and composition.

Water: Scarce and often found in the form of dew or
temporary pools after rare rains.

Sunlight: Abundant, contributing to high temperatures.



2. BloTic COMPONENTS:

Producers (Autotrophs):

Cacti: Like the saguaro, adapted to store water and reduce
water loss.

Shrubs: Such as creosote bush, adapted to survive with
minimal water.

Grasses and Annuals: Grow rapidly during brief periods of
moisture.

Consumers (Heterotrophs):

Primary Consumers: Herbivores like rodents, rabbits, and
Insects that feed on plants.

Secondary Consumers: Carnivores such as snakes, lizards,
and small mammals that feed on herbivores.

Tertiary Consumers: Top predators like eagles, hawks, and
larger mammals that prey on other animals.



Decomposers:

Bacteria, fungi, and insects that break down organic
matter, recycling nutrients in the ecosystem.



ADAPTATIONS OF ORGANISMS IN DESERT
ECOSYSTEMS:

Animals:

Nocturnal Behavior: Many animals are active at night
to avoid daytime heat.

Water Conservation: Animals like the kangaroo rat
extract water from their food and produce highly
concentrated urine.

Burrowing: Many animals burrow to escape extreme
temperatures



ECOLOGICAL PROCESSES IN DESERT
ECOSYSTEMS:

1. Photosynthesis:

Plants convert sunlight into energy, producing oxygen
and supporting the food web.

2. Respiration:

All organisms respire, consuming oxygen and releasing
carbon dioxide.

3. Nutrient Cycling:

Decomposers break down organic matter, recycling
nutrients and maintaining soil fertility.

4. Predation and Competition:

Limited resources lead to intense competition and
predation, influencing population dynamics and species
Interactions.



IMPORTANCE OF DESERT ECOSYSTEMS:

1. Biodiversity:
Deserts support unique species adapted to extreme
conditions, contributing to global biodiversity.

2. Climate Regulation:

Deserts play a role in regulating Earth's climate by
reflecting sunlight and influencing atmospheric
circulation patterns.

3. Economic Resources:
Deserts provide resources such as minerals, oil, and
natural beauty for tourism.

Despite their harsh conditions, desert ecosystems are
complex and vibrant, with unigue adaptations and
Interactions that enable life to thrive in extreme
environments.



FOOD CHAIN,

A food chain is a sequence that shows how energy and
nutrients flow through an ecosystem. It represents the
relationships between different organisms based on who
eats whom. Each level in a food chain is called a "trophic

level," and the flow of energy moves from one trophic
level to the next.



Here's a breakdown of a simple food chain:

Producers (Primary Producers): These are usually
plants or other photosynthetic organisms like algae. They
produce their own food using sunlight through a process
called photosynthesis. They form the base of the food
chain.

Primary Consumers (Herbivores): These are animals
that eat plants or producers. Examples include cows,
rabbits, and insects like caterpillars.

Secondary Consumers (Carnivores): These animals eat
primary consumers. They are typically predators, like
snakes or birds that eat herbivorous insects.



Tertiary Consumers: These are predators that eat
secondary consumers. For example, a hawk that eats
snakes or other birds.

Quaternary Consumers (Apex Predators): These are
at the top of the food chain and have no natural
predators. Examples include lions, eagles, or sharks.

Decomposers: Organisms like bacteria, fungi, and
worms that break down dead plants and animals,
returning nutrients to the soil and completing the cycle.

Each step in the food chain represents a transfer of
energy. However, only a small portion of the energy
(about 10%) is passed from one level to the next, with
the rest being lost as heat. This is why food chains
usually have only a few levels; there's not enough energy
to support many higher levels.

The interconnected food chains in an ecosystem form a
more complex structure called a "food web."
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FooDb WEB

A food web iIs a more complex and interconnected
system of multiple food chains in an ecosystem. While a
food chain follows a single path of energy flow, a food
web shows how different food chains are linked together
and how energy and nutrients circulate within an
ecosystem.



COMPONENTS OF A Foob WEB:

Producers (Primary Producers): These are the base of
the food web, typically plants, algae, or other
photosynthetic organisms. They produce energy through
photosynthesis, which is then used by other organisms.

Consumers:
Primary Consumers (Herbivores): These animals eat the
producers. Examples include deer, rabbits, and insects like
grasshoppers.
Secondary Consumers (Carnivores/Omnivores): These
animals eat primary consumers. For instance, a frog that eats
Insects or a bird that eats seeds and insects.



Tertiary Consumers: These predators feed on

secondary consumers. For example, a snake that eats
frogs.

Quaternary Consumers (Apex Predators): These are
top predators with no natural enemies. Examples include
hawks, lions, and sharks.

Decomposers: These organisms, like fungi, bacteria, and
earthworms, break down dead plants and animals,
returning nutrients to the soil. They play a crucial role In
recycling matter within the ecosystem.



How A FOOD WEB WORKS:

Interconnections: In a food web, many organisms feed on
more than one type of food, and each organism can be part of
multiple food chains. For example, a bird might eat insects,
seeds, and small mammals, connecting various food chains
within the web.

Energy Flow: Energy flows from producers to various levels
of consumers, but only a small fraction of the energy (about
10%) is passed on to each successive level. The rest is lost as
heat or used for the organism's metabolism.

Stability: A food web is more stable than a simple food chain
because it has multiple pathways for energy flow. If one
species Is removed, the impact may be less severe because
other species can fill its role.

Dynamic Nature: Food webs are dynamic, meaning they can
change over time due to factors like migration, population
changes, environmental changes, or the introduction of new
species.



EXAMPLE OF A FOOD WERB:

Imagine a forest ecosystem:

Plants (producers) provide energy to rabbits, deer, and
Insects (primary consumers).

Birds, foxes, and snakes (secondary consumers) may
eat the rabbits, insects, or other small animals.

Hawks (tertiary or guaternary consumers) might prey
on the snakes or birds.

Decomposers break down dead animals and plants,
recycling nutrients back into the soil for plants to use.

This interconnected network of who eats whom forms a
food web, illustrating the complex interactions that
sustain the ecosystem.
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ECOLOGICAL PYRAMIDS

An ecological pyramid is a graphical representation that
shows the distribution of energy, biomass, or numbers of
organisms across different trophic levels in an
ecosystem. These pyramids help visualize the structure
of an ecosystem and the relationships between different
trophic levels.

There are three main types of ecological pyramids:



PYRAMID OF ENERGY:

Description: This pyramid shows the amount of energy
available at each trophic level in an ecosystem.

Structure: The base of the pyramid represents the
producers, which have the most energy. As you move up
the pyramid to primary consumers, secondary
consumers, and so on, the amount of energy decreases.

Shape: It is always upright because energy decreases at
each successive trophic level due to the loss of energy as
heat, respiration, and other processes. Typically, only
about 10% of the energy Is transferred from one level to
the next.

Importance: It highlights the efficiency of energy
transfer and the reason why there are usually fewer
organisms at higher trophic levels.
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PYRAMID OF BIOMASS:

Description: This pyramid represents the total mass of
living organisms (biomass) at each trophic level in an
ecosystem.

Structure: Biomass is typically measured in terms of
mass per unit area (e.g., grams per square meter).

Shape: The shape of the pyramid can vary



Upright: In many ecosystems, such as forests, the
pyramid Is upright because the biomass of producers is
greater than that of consumers.

Inverted: In some ecosystems, like aguatic
environments, the pyramid can be inverted. For example,
the biomass of phytoplankton (producers) may be less
than the biomass of zooplankton (primary consumers)
because phytoplankton reproduce rapidly and are
consumed quickly.

Importance: It provides insight into the flow of matter
within an ecosystem and the standing crop of organisms
at each level.
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PYRAMID OF NUMBERS:

Description: This pyramid displays the number of
Individual organisms at each trophic level in an
ecosystem.

Structure: The base of the pyramid represents the
producers, and the numbers typically decrease as you
move up the pyramid.

Shape: The shape can vary depending on the ecosystem:



Upright: In ecosystems where a large number of
producers support fewer primary consumers, and even
fewer secondary consumers, the pyramid is upright. For
example, in a grassland, many grasses (producers)
support fewer herbivores like rabbits, which in turn
support even fewer predators like foxes.

Inverted: In some cases, the pyramid may be inverted.
For example, In a tree ecosystem, one large tree
(producer) may support many herbivores like insects,
which in turn may support a smaller number of
predators.

Importance: It gives an idea of the population structure
of an ecosystem and how many individuals are present at
each trophic level.
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GENERAL INSIGHTS:

Energy Loss: In all pyramids, as you move up trophic
levels, there is a loss of energy, biomass, or numbers,
which explains why higher trophic levels tend to have
fewer individuals and less total energy or biomass.

Ecosystem Health: Analyzing ecological pyramids can
help assess the health and sustainability of ecosystems. If
a pyramid Is severely distorted, it may indicate an
Imbalance or environmental issue.

Ecological pyramids provide a clear and visual way to
understand the flow of energy and matter through an
ecosystem and the relationships between different
organisms.



ENERGY FLOW IN AN ECOSYSTEM.

Energy flow In an ecosystem refers to the transfer of
energy through various components, from the sun to
producers, consumers, and eventually to decomposers.
This flow iIs crucial for maintaining the structure and
function of ecosystems. Here's a breakdown of the
process:

1. Sunlight as the Primary Energy Source

The sun is the primary source of energy for most
ecosystems. Solar energy is captured by producers
(plants, algae, and some bacteria) through
photosynthesis, converting it into chemical energy stored
In organic compounds like glucose.



2. Producers (Autotrophs)

Producers, or autotrophs, are organisms that can
produce their own food using sunlight, water, and carbon
dioxide. They form the base of the food chain, creating
energy-rich organic matter that serves as food for other
organisms.

3. Consumers (Heterotrophs)

Primary Consumers: Herbivores that eat producers.
They obtain energy by consuming plants or algae.

Secondary Consumers: Carnivores that eat primary
consumers. They gain energy by consuming herbivores.

Tertiary Consumers: Higher-level carnivores that eat
secondary consumers.

Omnivores: Organisms that consume both plants and
animals, acting as primary, secondary, or tertiary
consumers depending on what they eat.



4. Decomposers

Decomposers (such as bacteria, fungi, and detritivores)
break down dead organisms and waste products. This
process returns nutrients to the soil, making them
available for producers and continuing the cycle of
matter.

Energy Transfer and Loss

Energy is transferred from one trophic level to the next,
but not all of it is passed on. Typically, only about 10%
of the energy at one level is transferred to the next level.
The rest is lost as heat due to metabolic processes
(respiration, movement, etc.).

This inefficiency limits the number of trophic levels in
an ecosystem, as less energy is available at each
successive level.



Food Chains and Food Webs

A food chain is a linear sequence of organisms through
which energy flows, from producers to top consumers.

A food web iIs a more complex network of food chains
that are interconnected, showing the various paths
through which energy can flow in an ecosystem.

Pyramid of Energy

The pyramid of energy illustrates the flow of energy at
each trophic level. The base of the pyramid represents
the primary producers, with subsequent levels showing
consumers. The pyramid shape reflects the decreasing
amount of energy available at higher trophic levels.
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SUMMARY

Energy flow in an ecosystem Is a one-way process,
starting from the sun, moving through producers to
consumers, and finally to decomposers, with energy
being lost as heat at each step. This flow is essential for
sustaining the life processes of organisms and
maintaining ecosystem balance.



SPHERES OF EARTH

The Earth's system is divided into four main spheres: the
atmosphere, hydrosphere, lithosphere (geosphere), and
biosphere. Each of these spheres interacts with the
others, creating the dynamic environment we live in.

1. Atmosphere:

The atmosphere is the layer of gases that surrounds the
Earth.

It plays a crucial role in supporting life, protecting the
planet from harmful solar radiation, and regulating
temperature.

The atmosphere is composed of several layers, each with
distinct characteristics and functions. Here’s a detailed
look at the atmosphere:



COMPOSITION OF THE ATMOSPHERE

Gases: The atmosphere is primarily made up of nitrogen
(about 78%) and oxygen (about 21%). Other gases, such
as argon, carbon dioxide, neon, and trace amounts of
other gases, make up the remaining 1%.

Water Vapor: The atmosphere also contains water
vapor, which varies in concentration depending on the
location and weather conditions. Water vapor is crucial
for weather patterns and the water cycle.

Aerosols: Tiny solid particles and liquid droplets, such as
dust, pollen, soot, and sea salt, are also found in the
atmosphere. These aerosols can affect weather and
climate by influencing cloud formation and scattering
sunlight.



LAYERS OF THE ATMOSPHERE

The atmosphere is divided into several layers based on
temperature changes with altitude:
Troposphere:

The lowest layer, where we live and where weather occurs.

It extends from the Earth's surface up to about 8 to 15
kilometers (5 to 9 miles) depending on latitude.

Temperature decreases with altitude in this layer.
Stratosphere:

Above the troposphere, extending from about 15 to 50
kilometers (9 to 31 miles) above the Earth.

Contains the ozone layer, which absorbs and scatters
ultraviolet (UV) radiation from the sun.

In this layer, temperature increases with altitude due to the
absorption of UV radiation by ozone.



Mesosphere:Extends from about 50 to 85 kilometers (31
to 53 miles) above the Earth.

The temperature decreases with altitude, making it the
coldest layer of the atmosphere.

This layer is where most meteors burn up upon entering
the Earth's atmosphere.

Thermosphere:Extends from about 85 to 600 kilometers
(53 to 373 miles) above the Earth.

Temperature increases significantly with altitude due to
the absorption of high-energy solar radiation.

The auroras (Northern and Southern Lights) occur in this
layer



Exosphere:

The outermost layer, extending from about 600 kilometers
(373 miles) to about 10,000 kilometers (6,200 miles) above
the Earth.

This layer gradually fades into outer space, and its particles
are so sparse that they can travel long distances without
colliding.

3. Functions of the Atmosphere

Protection: The atmosphere shields the Earth from
harmful solar radiation, such as UV rays, and from
meteoroids, which typically burn up in the mesosphere.

Climate Regulation: The atmosphere helps regulate the
Earth's temperature by trapping heat through the
greenhouse effect, which is essential for maintaining a
habitable climate.



Weather and Climate: The atmosphere is responsible
for weather patterns, including wind, precipitation, and
storms, which are driven by the uneven heating of the
Earth's surface by the sun.

Breathable Air: The atmosphere provides the oxygen
that is essential for the survival of most life forms on
Earth and plays a role in the carbon cycle, which is vital
for sustaining life.

Summary

The atmosphere is a critical component of the Earth's
system, providing protection, regulating climate, and
enabling life by offering breathable air. It is a dynamic
and complex layer that interacts with the other spheres of
Earth, influencing weather patterns, climate, and the
overall environment.



2. LITHOSPHERE

The lithosphere is the rigid, outermost layer of the
Earth, encompassing the crust and the uppermost part of
the mantle. It plays a fundamental role in the Earth's
structure and Is integral to various geological processes.
Here's an in-depth look at the lithosphere:
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COMPOSITION OF THE LITHOSPHERE

Crust:

The Earth's crust is the outermost layer of the lithosphere and
varies in thickness, ranging from about 5 to 70 kilometers (3 to
44 miles).

The crust is divided into two types:

Continental Crust: Thicker (up to 70 km), less dense, and
primarily composed of granitic rocks. It forms the continents
and large landmasses.

Oceanic Crust: Thinner (about 5-10 km), denser, and
primarily composed of basaltic rocks. It forms the ocean
floors.

Upper Mantle:The lithosphere also includes the
uppermost part of the mantle, which lies just below the
crust.

This portion of the mantle is solid and, together with the
crust, forms the rigid outer shell of the Earth.



CHARACTERISTICS OF THE LITHOSPHERE

Rigidity: The lithosphere is rigid and brittle, meaning it
can break or fracture under stress, leading to geological
phenomena such as earthquakes and faulting.

Tectonic Plates: The lithosphere Is not a continuous
layer but is broken into large pieces called tectonic
plates. These plates float on the more ductile, semi-fluid
asthenosphere, which lies just below the lithosphere in
the upper mantle.



TECTONIC PLATES AND PLATE TECTONICS

Movement: Tectonic plates are constantly moving, albeit very
slowly, due to the convective currents in the underlying
asthenosphere. This movement is the basis of the theory of
plate tectonics.

Plate Boundaries: The interactions between tectonic plates
occur at their boundaries, which can be classified into three
main types:

Divergent Boundaries: Plates move apart from each other, leading
to the formation of new crust, typically seen at mid-ocean ridges.

Convergent Boundaries: Plates move toward each other, where one
plate may be forced beneath another in a process called subduction,
leading to mountain formation, earthquakes, and volcanic activity.

Transform Boundaries: Plates slide past each other horizontally,
causing friction and earthquakes along faults, such as the San
Andreas Fault in California.

Geological Activity: The movement of tectonic plates is
responsible for much of the Earth's seismic and volcanic
activity, as well as the creation of mountain ranges, ocean
basins, and other geological features.



IMPORTANCE OF THE LITHOSPHERE

Foundation for Life: The lithosphere provides the solid
surface on which terrestrial life exists. It supports ecosystems
and human activities by providing land, soil, and natural
resources.

Soil Formation: The lithosphere is the source of minerals and
materials that break down to form soil, which is essential for
plant growth and agriculture.

Natural Resources: The lithosphere contains a wealth of
natural resources, including minerals, fossil fuels, and
building materials. These resources are vital for human
Industry, energy production, and development.

Interaction with Other Spheres: The lithosphere interacts
with the atmosphere, hydrosphere, and biosphere. For
example, weathering of rocks in the lithosphere contributes to
soil formation, which supports plant life in the biosphere, and
the carbon cycle involves the exchange of carbon between the
lithosphere, atmosphere, and hydrosphere.



LITHOSPHERE AND ENVIRONMENTAL CHANGE

Erosion and Weathering: The lithosphere undergoes
constant change due to processes like erosion and weathering,
which break down rocks and minerals over time.

Human Impact: Human activities, such as mining,
deforestation, and construction, can significantly alter the
lithosphere, leading to soil degradation, loss of biodiversity,
and increased vulnerability to natural disasters like landslides.

Summary

The lithosphere is the Earth's outer shell, composed of the
crust and the uppermost part of the mantle. It is a rigid layer
that is broken into tectonic plates, which move and interact to
shape the Earth's surface. The lithosphere is essential for life,
providing land, resources, and the foundation for ecosystems.
It plays a key role in geological processes, including the
formation of mountains, earthquakes, and volcanic activity.



HYDROSPHERE

The hydrosphere encompasses all the water on Earth,
Including water in liquid, solid, and gaseous forms. It is a vital
component of the Earth’s system and includes:

1. Components of the Hydrosphere

Oceans: Covering about 71% of the Earth's surface, oceans
hold approximately 97% of all water on the planet.

Freshwater: Found in rivers, lakes, glaciers, ice caps, and
underground aquifers, freshwater accounts for only about 3%
of Earth's water. Of this, a significant portion is trapped in
glaciers and ice caps.

Atmospheric Water: Water vapor present in the atmosphere,
which plays a key role in weather and climate.

Groundwater: Water stored in underground reservoirs or
aquifers, which is crucial for drinking water supplies and
Irrigation.
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Functions of the Hydrosphere

Regulating Climate: The hydrosphere helps regulate the
Earth’s climate by absorbing and distributing solar heat
through ocean currents and atmospheric circulation.

Water Cycle: The hydrosphere is integral to the water cycle,
where water evaporates, condenses into clouds, and
precipitates back to Earth as rain or snow, sustaining
ecosystems and human life.

Supporting Life: Water is essential for all living organisms,
making the hydrosphere a critical component of the biosphere.

3. Interaction with Other Spheres

The hydrosphere interacts with the atmosphere (e.g., through
evaporation and precipitation), the lithosphere (e.g., through
erosion and sediment transport), and the biosphere (e.g.,
providing habitat and resources for living organisms).



SUMMARY

The hydrosphere includes all water on Earth and is
crucial for regulating climate, supporting life, and
driving the water cycle. It interacts with other Earth
spheres to maintain the planet's environmental balance.



BIOSPHERE

The biosphere is the part of Earth where life exists,
encompassing all living organisms and the environments in
which they interact. It includes a variety of ecosystems and
habitats, ranging from the deepest oceans to the highest
mountains. Here's a brief overview:

1. Components of the Biosphere

Living Organisms: The biosphere includes all forms of life,
from microscopic bacteria to large mammals, plants, fungi,
and more. These organisms inhabit land (terrestrial
ecosystems), water (aquatic ecosystems), and the atmosphere.

Ecosystems: The biosphere is made up of various ecosystems,
each with its own community of organisms interacting with
each other and their physical environment. Examples include
forests, grasslands, deserts, rivers, lakes, and coral reefs.






Functions of the Biosphere

Supporting Life: The biosphere provides the necessary
conditions for life, including access to sunlight, water, air, and
nutrients. It is where energy from the sun is converted into
food through photosynthesis, sustaining life on Earth.

Nutrient Cycling: The biosphere plays a key role in the
cycling of essential elements like carbon, nitrogen, and
oxygen, which are necessary for life. These cycles involve
Interactions between living organisms and the other Earth
spheres (atmosphere, hydrosphere, and lithosphere).

Climate Regulation: Living organisms in the biosphere
Influence climate and atmospheric conditions, such as through
the uptake of carbon dioxide by plants, which helps regulate
the Earth's temperature.

Interaction with Other Spheres

The biosphere interacts closely with the atmosphere (through
respiration and photosynthesis), the hydrosphere (through the
water cycle and aquatic life), and the lithosphere (through
nutrient uptake from soil and geological processes).



SUMMARY

The biosphere is the global sum of all ecosystems and
life forms on Earth. It supports and sustains life,
facilitates essential nutrient cycles, and interacts with the
atmosphere, hydrosphere, and lithosphere to maintain
environmental balance and biodiversity.



ECOLOGICAL SUCCESSION-, TRENDS

Ecological succession is the process by which
ecosystems change and develop over time. It involves a
series of stages in which one community of organisms Is
gradually replaced by another, leading to a stable and
mature ecosystem. This process can occur in two main

types:



TYPES OF ECOLOGICAL SUCCESSION

Primary Succession:

Occurs In lifeless areas where there 1s no soil, such as after a
volcanic eruption, glacier retreat, or on bare rock.

The process begins with the colonization of pioneer species,
like lichens and mosses, which can grow in harsh conditions.
Over time, these species break down the rock to form soil,
allowing more complex plants and eventually animals to
move In.



Secondary Succession:

Occurs In areas where an existing community has been
disturbed or destroyed but where soil remains, such as
after a forest fire, flood, or human activity like farming.

The process is faster than primary succession because the
soil already contains seeds, nutrients, and
microorganisms. Grasses and small plants typically
appear first, followed by shrubs, and eventually trees and
a mature ecosystem.



TRENDS IN ECOLOGICAL SUCCESSION

Increased Biodiversity: As succession progresses, biodiversity
typically increases. Early stages may be dominated by a few hardy
species, but as conditions improve, more species can colonize the
area, leading to greater diversity.

Soil Development: In primary succession, soil develops from bare
rock, becoming richer and deeper over time as organic matter
accumulates. In secondary succession, the existing soil is enriched as
plants die and decompose.

Complexity and Stability: Ecosystems become more complex as
succession proceeds, with more intricate food webs and interactions
between species. Mature ecosystems, known as climax communities,
are generally more stable and resilient to disturbances.

Change in Species Composition: Throughout succession, the
species composition of the community changes. Early successional
species (pioneer species) are often fast-growing and adapted to harsh
conditions, while later successional species are typically slower-
growing, more competitive, and adapted to more stable
environments.



SUMMARY

Ecological succession is the natural process of ecosystem
development, where communities of organisms change
over time, leading to a more stable and mature
ecosystem. The process involves trends such as increased
biodiversity, soil development, greater complexity, and
changes in species composition. This dynamic process
ensures that ecosystems can recover from disturbances
and continue to support life.
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