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11Basics of 
Environment
1.1 Introduction
The word ‘environment’ means surrounding in which 
organisms live. It is the sum total of conditions that surround 
us at a given point in time and space. The environment 
can be biotic (living) or abiotic (physical or non-living). It 
influences the growth and development of living forms. 

Environment regulates the life of the organisms 
including human beings. Human beings interact with the 
environment more vigorously than any other living beings. 
Ordinarily, environment refers to the materials and forces 
that surround the living organism. It provides us with all the 
resources for leading a comfortable life.

Components of Environment
Abiotic Biotic 

Light
Temperature
Soil
Atmospheric gases
Weather

Human beings
Animals
Green & Non-green Plants
Decomposers
Parasites
Bacteria 
Fungi 
Protozoa

Ecology may be defined as the scientific study of the 
relationship of living organisms with each other and with 
their environment. The term ecology was first coined in 1869 
by the German biologist Ernst Haeckel. It has been derived 
from two Greek words, ‘oikos’, meaning home or estate and 
‘logos’ meaning study. The emphasis is on relationships 
between organisms and the components of the environment 
namely abiotic (non-living) and biotic (living).

Environment is the surrounding in which the organisms 
live whereas the ecosystem involves the interaction 
between the environment and the organisms living in it. 

1.2 Levels of Ecological 
Organization
Individual
An individual is any living thing or organism. Normally, 
individuals do not breed with individuals from other 

groups. The individuals perform all of the life processes 
independently. For Example, The Tiger (Pantheratigris) is 
a type of an individual organism; The Royal Bengal Tiger 
(Pantheratigris) is a species of tiger among others like the 
Sumatran tiger. (Pantheratigrissumatrae) etc. Similarly, The 
Elephant is an Individual type of organism. Among them, 
the African elephant (Loxodonta Africana), Asian Elephant 
(Elephasmaximus) are different species.

Population
The population is a group of individuals belonging to the 
same species. They are found in a particular geographical 
area of varying scales and sizes. Every individual species 
are represented in populations. The populations of Royal 
Bengal Tiger can be seen in Sundarbans etc. whereas 
Sumatran tigers can be seen in Pacific islands of Sumatra.

Community
Community is an organized ecological unit in which 
organism interact through various associations such as 
predation, competition, mutualism and parasitism, linked 
to each other via feeding relationships and are adapted 
to the prevailing physical environmental surroundings. It 
is a naturally occurring assemblage of species population 
which occurred together in specific geographical space 
and time. These individuals interact with one of the same 
species as well as with the other species. 

Types of Communities

On the basis of size and degree of relative independence, 
communities may be divided into two types:



•	 Major Communities: A major community is the 
smallest ecological unit which is able to sustain itself 
and is self-regulating. These are large sized and 
relatively independent of other communities. They 
depend only on the sun’s energy from outside. A major 
community is a combination of floral community, faunal 
community and a microbial community. For Example, a 
pond, a forest, a grassland or lake.  

•	 Minor Communities: Minor communities are smaller 
ecological units that are not individually self-sustaining 
and rely on interactions with other communities. They 
make up major communities and are dependent on 
neighboring communities.

Structure of a Community

Communities may be small, consisting of a limited number 
of species in a small space, or large, comprising several 
species populations in a large area. Community structure 
is the composition of a community, including the number 
of species in that community and their relative numbers. 
Different factors like climatic patterns, interactions 
between organisms, the density of species, the frequency 
of disturbances and abundance of species influence the 
structure of a community.

Characteristics of a Community

In a community, the number of the species and size of 
their population vary greatly. The environmental factors 
determine the characteristic of the community and its 
pattern. The features within communities are highly 
variable. Some of them are under:

•	 Dominance: At each trophic level, one or two species 
exert more dominance over the function and structure 
of the community. These dominant species impact on 
the population and activities of other organisms, thus 
affecting the nature of the community. The ecological 
dominants may change the abiotic conditions of 
a habitat over a period. However, all the species 
are important for the balanced functioning of the 
community. For example: In a forest, though a dominant 
tree species may control the availability of light to 
other plants, the temperature in the lower canopy, and 
the availability of nutrients to other organisms, their 
reproduction may depend on pollination by a rare 
insect. 

•	 Interdependence: In a community, plants, animals 
and microbes have a fundamental dependence on at 
least one other, although most organisms will engage 
in multiple interactions. These interactions can be 
nutritional, reproductive or protective.

•	 Stratification: Communities usually display some form 
of stratification, by which the populations that make up 

the community are distributed into defined horizontal 
or vertical strata. Some organisms may occupy more 
than one stratum, moving between the layers often on 
a diurnal basis. For example, a bird that feeds on the 
forest floor during the day but roosts within the canopy. 

•	 Diversity: It is the variation in the ecosystem of the 
region or over the whole planet. It considers both the 
number of species in the community and their relative 
abundance. Communities with high species diversity 
have been found to be comparatively more stable.

•	 Ecotone: Communities occur in a range of different 
sizes, and the boundaries of each are often not well 
defined. An ecotone is a transitional area between 
two biomes, where communities meet and integrate. 
Ecotones are considered areas of great environmental 
importance. As well as providing an area for a large 
number of species, they often experience influx from 
animals looking to nest or searching for food.

Ecosystem
An ecosystem is a community of plants and animals 
interacting with each other in a given area, and also with 
the abiotic components of the environment such as air, 
water, sun and soil. The ecosystem relates to the way that 
all these different organisms live and interact with each 
other. It is a place like a forest, Taiga, Grassland, desert, 
coral reefs, stillwater, or a river stream. (Note: Ecosystem 
has been dealt in detail in the next Chapter)

Biome
Biomes are very large ecological units characterized by 
a major vegetation type and associated fauna adapting 
to a specific climate zone. A Biome is not an ecosystem, 
but it can be seen as a form of a massive ecosystem. 
The boundaries and abundance of organisms in a biome 
is often defined by abiotic factors such as climate, relief, 
geology, soils and vegetation. Many units of an ecosystem 
may be found in one biome. Moreover, no two biomes are 
alike. 

Biomes play a crucial role in sustaining life on earth. For 
example, the Aquatic biome is home to millions of fish 
species and the source of the water cycle. It also plays 
a very important role in climate formation. The terrestrial 
biomes provide foods, enrich the air with oxygen and 
absorb carbon dioxide and other bad gases from the air. 
They also help regulate climate.

Classification of Biomes 

There are five major categories of biomes on earth. In 
these five, there are many sub-biomes, under which are 
many more well-defined ecosystems.
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•	 Desert Biomes: They are the Hot and Dry Deserts, 
Semi-Arid Deserts, Coastal Deserts and Cold Deserts.

•	 Aquatic Biomes: Aquatic biomes are grouped into 
two, Freshwater Biomes (lakes and ponds, rivers and 
streams, wetlands) and Marine Biomes (oceans, coral 
reefs and estuaries).

•	 Forest Biomes: There are three main biomes that 
makeup Forest Biomes. These are the Tropical 
Rainforest, Temperate and Boreal Forests (also called 
the Taiga). 

•	 Grassland Biomes: There are two main types of 
grassland biomes: the Savanna Grasslands and the 
Temperate Grasslands. 

•	 Tundra Biomes: There are two major tundra biomes—
The Arctic Tundra and the Alpine Tundra. 

Biosphere

The biosphere is made up of parts of the earth where life 
exists. It extends from the deepest root systems of trees 
to the dark environment of ocean trenches, to lush green 
rainforests and high mountaintops. The biosphere refers 
to the realm of living organisms and their interactions 
with the environment i.e. atmosphere, hydrosphere and 
lithosphere. It contains all life forms on earth. It is that part 
of the earth in which many smaller ecosystems exist and 
operate. 

However, living organisms are mostly confined to the areas 
that receive solar radiation which includes the atmosphere, 
the land surface, upper layers of soil and the upper region 
of water bodies. In the ocean, the biosphere does not 
end where light ceases and goes a little further as gravity 
enables the energy flow to continue downward.

Similar to the existence of underwater biosphere, it 
extends upwards in the atmosphere to a certain limit. On 
high mountains, like the Himalayas, the limit above which 
chlorophyll bearing plants cease to exist is around 6.2 km.

Division of Biosphere

The biosphere is made up of three parts, called the 
lithosphere, atmosphere and hydrosphere. They have 
been described below:

Atmosphere

The term ‘atmosphere’ refers to the layer of gases, 
commonly known as air, which surrounds the earth. It is 
one of the necessary conditions for the existence of life. It 
encompasses the earth from all sides and is held by the 
earth’s gravity. The atmosphere protects us from harmful 
rays, regulates temperature between day and night and 
warms the surface of the earth to ensure that the earth 
remains habitable.

The atmosphere contains many gases including some 
pollutants and greenhouse gases. The most abundant 
gas in the atmosphere is nitrogen followed by oxygen and 
argon, an inert gas. Gases like carbon dioxide, nitrous 
oxides, methane, and ozone are trace gases that account 
for about a tenth of one percent of the atmosphere.

Composition of the Atmosphere
Constituent Percentage (By Volume)

Nitrogen 78.08

Oxygen 20.95

Argon 0.934

Carbon Dioxide 0.036

Neon 0.002

Helium 0.0005

Krypton 0.001

Xenon 0.00009

Hydrogen 0.00005

Structure of Atmosphere: The atmosphere consists of 
different layers with varying density and temperature. The 
different layers are troposphere, stratosphere, mesosphere, 
thermosphere and exosphere.

• Troposphere: The lowermost layer of the atmosphere 
is the ‘Troposphere’. The layer contains dust particles 
and water vapour. All climate and weather changes 
take place in this region.

• Stratosphere: The Stratosphere lies above the 
tropopause and extends up to a height of 50 km. 
Ozone layer lies in the stratosphere which shields us 
from harmful ultraviolet radiations.

• Mesosphere: Above stratosphere, the mesosphere 
extends up to a height of 80 km. The temperature, in 
this layer, starts decreasing with increase in altitude 
and reaches up to minus 100°C at the height of 80 km.
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• Thermosphere: The thermosphere lies above the 
mesopause and is a region in which temperatures 
again increase with height. This temperature increase 
is caused by the absorption of energetic ultraviolet 
and X-Ray radiation from the sun. This region of the 
atmosphere above about 80 km is also called the 
“ionosphere”, since the energetic solar radiation 
knocks electrons off molecules and atoms, turning 
them into “ions” with a positive charge.

• Exosphere: The exosphere is the uppermost region 
of Earth’s atmosphere as it gradually fades into the 
vacuum of space. The exosphere is the very edge of 
our atmosphere. This layer separates the rest of the 
atmosphere from outer space. The exosphere has 
gases like hydrogen and helium, but they are very 
spread out.

Thermosphere
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Hydrosphere
Water is a vital component for all forms of life that exist on 
the surface of the earth. Fortunately, the Earth has plenty 
of water on its surface, allowing our existence without 
which we cannot survive. This water component of the 
earth is called hydrosphere. The Hydrosphere includes the 
oceans, seas, lakes, ponds, rivers and streams. It covers 
about 70% of the surface of the Earth.

The hydrosphere, like the atmosphere, is always in motion 
known as the Hydrological Cycle. These motions can be 
observed at two different scales. At the small scale, the 

motion of rivers and streams can be easily seen, while the 
motion of the water within lakes and ponds is less obvious. 

The characteristics of the ocean which affects the motion 
of the currents are its

• Temperature: Warm water is less dense or lighter and 
therefore tends to move up toward the surface, while 
colder water is denser or heavier and therefore tends 
to sink towards the bottom.

• Salinity: Salty water is also denser or heavier and 
thus tends to sink, while fresh or less salty water is 
less dense or lighter and thus tends to rise toward the 
surface.

• Winds: The energy in the wind gets transferred to the 
ocean at the ocean surface affecting the motion of the 
water there. The effect of wind is largest at the ocean 
surface.

• Gravity: The earth’s own gravity combined with the 
Sun’s and the Moon’s affect the motion of the Ocean 
currents.

Lithosphere

Lithosphere is the rigid outermost shell or the hard top 
layer of the earth. It is made up of rocks and minerals and 
covered by a thin layer of soil. It is an irregular surface with 
various landforms such as mountains, plateaus, plains and 
valleys. The lithosphere is broken up into large and small 
plates.

These plates move relative to each other, typically at rates 
of 5 to 10 cm per year and interact along their boundaries, 
where they converge, diverge, or slip past one another. 
Such interactions lead to most of Earth’s seismic and 
volcanic activity. Plate motions cause mountain building 
when plates push together or converge, and also leads 
the continents and oceans to form fractures, where plates 
pull apart or diverge and result in different landforms, are 
found over the continents and also on the ocean floors.

The lithosphere is of two types- Oceanic Lithosphere 
(associated with oceanic crust) and Continental 
Lithosphere (associated with continental crust).

1.3 Habitat
Habitat is the physical environment in which an organism 
lives. Each organism has particular requirements for its 
survival and lives where the environment provides for those 
needs. For example, the habitat of an elephant would be 
a forest, habitat of a tapeworm is the human gut. Forests, 
oceans, rivers, etc. are habitats of various organisms.

Earth has four major habitats: Terrestrial, Freshwater, 
Estuarine and Ocean.
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2.1 Introduction
An ecosystem is a functional unit of nature where a 
community of living organisms interact among themselves 
and with the surrounding physical environment. An 
Ecosystem varies greatly in size. They may be as large as 
a forest or sea or as small as a small fishpond or the back 
of a spider crab’s shell, which provides a home for plants 
and other animals, such as sponges, algae and worms. 
In an ecosystem, complex interactions between its biotic 
(living) and abiotic (non-living) components take place. 

Ecology Environment Ecosystem

Ecology 
includes 
the study of 
relationships 
between 
living 
organisms 
and their 
environment. 

Environment’ 
means 
surrounding in 
which organisms 
live. It is the 
sum total of 
conditions that 
surround us at 
a given point in 
time and space.

An ecosystem is 
a functional unit 
of nature where a 
community of living 
organisms interact 
among themselves 
and with the 
surrounding physical 
environment. An 
ecosystem is a sub-
part of Ecology.

2.2 Components of Ecosystem
Components of Ecosystem

Temperature
Humidity
Light
Pressure Water

Carbon Dioxide
Nitrogen

Proteins
Carbohydrates
Lipids

Biotic Components
(Living)

Producers
(Green Plants)

Consumers
(Animals)

Decomposers
(Microorganism)

Inorganic
Substances

Organic
Substances

Abiotic Components
(Non-Living)

Physical
Factors

Bacteria
Fungi
Snails

Humans
Rabbits
Cows
Deer

Grass

Abiotic Component (Non-Living)
The Abiotic component of the ecosystem includes the non-
living part of the ecosystem which enters the body of a 
living organism, taking part in many physiological activities 
including metabolism and return to the environment in the 

end. The abiotic component can further be divided into 
following three categories:

Physical Factors

The distribution of living organisms in a particular habitat 
may be affected by physical factors, such as:

Temperature

There are different temperature zones in the different parts 
of the earth generally referred to as tropical, subtropical, 
temperate and alpine. The high, as well as low temperature, 
leads to the organism inactivity. The major effect of temperature 
is on the enzymes controlling metabolic reactions. As a rule, 
plants will develop more rapidly in warmer temperatures. 
Organisms need to maintain the internal temperature in order 
to survive. Temperature variation affects the distribution of 
organism in terrestrial habitat.

Though, many organisms show adaptability to change in 
temperature. It is partly due to temperature that migrations 
occur. In the same way, Global warming is causing 
disturbance to the stability of an ecosystem.

Humidity

Humidity reflects the amount of water vapor in the 
atmosphere. High humidity means more water vapor in 
the atmosphere and vice versa. Humidity determines the 
amount of water an organism loses in the air. For example, 
in a desert ecosystem, only plants and animals adapted to 
live in low humidity will survive and retain as much water 
as possible.

Light

Sun is the main source of energy to all forms of life on 
the earth. Green plants and photosynthetic bacteria need 
light to manufacture their food. An aquatic system can 
be divided into euphotic, mesophotic and aphotic zones 
depending on the extent of penetration of light in the water. 
Plenty of light is available to plants and animals in the 
euphotic zone. No light is available in the aphotic zone.

Plants develop strategies in order to cope with different 
amounts of available light. They may have larger leaves; 
develop photosynthetic pigments that require less light; 
reproduce when light availability is at an optimum. For 



example, in Tundra biomes, many plants are dark in color. 
Some of them are even red which helps them absorb solar 
heat like Arctic willow.

Soil

The type of soil, pH, amount of water it holds, available 
nutrients, etc. determine what type of organism can 
successfully live in or on the soil.

Atmospheric Pressure

Atmospheric pressure is the pressure of the atmosphere 
on the Earth’s surface. Atmospheric pressure varies with 
altitude. It indirectly affects the ecosystem as it affects the 
amount of Oxygen available for respiration and of carbon 
dioxide for photosynthesis.

Inorganic Factors

In the same way, distribution of living organisms in a 
particular habitat may be affected by inorganic substances. 
These include various factors like water, oxygen, Carbon 
Dioxide and Nitrogen among others.

Water

In defining the distribution of organism, water perhaps is 
the most important factor as every organism require water 
in varying degree for their survival and growth. Thus, the 
availability of water sources is a major factor affecting the 
distribution of organisms and, in turn, the ecosystem.

Oxygen

All the organism, whether terrestrial or aquatic, needs 
oxygen for various reasons including respiration, and 
photosynthesis. The atmosphere has 21 percent oxygen 
concentration. Oxygen consumption through respiration 
often exceeds production through photosynthesis, 
resulting in daily shifts in dissolved oxygen concentrations. 
Similarly, oxygen penetration in saturated soil is much 
slower than in dry soil which leads to different oxygen 
concentrations in different parts of the soil as there is more 
space between the dry soil pores to occupy.

Carbon Dioxide

Carbon dioxide is an important part of photosynthesis. 
Also, dissolution of Carbon dioxide in the oceans define 
their pH level, thus defining the zone in which aquatic 
organisms can live.  With ocean acidification, corals cannot 
absorb the calcium carbonate they need to maintain their 
skeletons and the stony skeletons that support corals and 
reefs will dissolve.

Nitrogen

Nitrogen is a component of amino acids and urea. Amino 
acids are the building blocks of all proteins. Proteins 

comprise not only structural components such as muscle, 
tissue and organs but also enzymes and hormones 
essential for the functioning of all living things. Thus, 
Nitrogen is essential for all living organisms.

Organic Substances

These substances make a link between the biotic and 
abiotic components as they are the main building blocks of 
living systems. These substances include Carbohydrates, 
proteins and lipids among others.

Protein

Proteins are of great nutritional value and are present in all 
living organisms. They are responsible for nearly every task 
of cellular life, including cell shape and inner organization, 
product manufacture and waste cleanup, and routine 
maintenance. A protein molecule consists of many amino 
acids joined together to form long chains.

Carbohydrates

Carbohydrates are the primary source of energy for plants 
and animals and thus its an essential compound of all 
organic lives. During photosynthesis, plants use the sun’s 
energy and carbon dioxide to produce carbohydrates.

Lipids

These are the molecules that make up the building blocks 
of the structure and function of living cells and they contain 
hydrocarbons. Examples of lipids include fats, oils, waxes, 
certain vitamins, hormones and most of the non-protein 
membrane of cells.

Biotic Components (Living)
Biotic components of an ecosystem include living beings 
like all the plants, animals, fungi and microorganisms that 
make up ecological communities. These organisms are 
interdependent and closely associated with members of food 
chain/webs. These can be divided into following categories:

Producers (Autotrophs)

These are organisms which manufacture their own food 
and thus for the entire ecosystem through the process of 
photosynthesis. They are also called Autotrophs (i.e. self-
nourishment or self-feeding). In Photosynthesis, green 
plants, carrying chlorophyll, absorb water and nutrients 
from the soil, carbon dioxide from the air, and capture solar 
energy for this process.

Some producers manufacture food through 
chemosynthesis, using the energy released from chemical 
reactions instead of the energy of sunlight. Bacteria living 
in aphotic areas (less sunlight area) of the ocean are able 
to survive by chemosynthesis.
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Consumers (Heterotrophs)

Those organisms which are incapable of manufacturing 
their own food and thus they rely on others. They 
depend on producers directly or indirectly for their food. 
Consumers obtain energy by ingesting other organisms or 
by absorbing food molecules.

Consumers can again be grouped into three categories 
according to their food preferences:

Herbivores: Those consumers who are directly dependent 
on producers as they eat plant leaves, flowers, stems, 
roots and foliage from trees. 

Carnivores: Also called as secondary consumers, these 
are animals that eat herbivores. They don’t eat plants.

Omnivores: These are the animals that can eat plants 
as well as other animals. Some examples of omnivorous 
animals are rats, human beings, etc that eat both plants 
and animals. 

Decomposers (Saprotrophs)

Organisms produce waste in large quantities of organic 
matter, such as dead leaves (and other parts of plants); 
feathers, hairs and other parts of an animal’s body and 
faeces from animals. It becomes toxic if it is accumulated. 
So, decomposers use it as a source of nutrition and breaks 
dead and deceased organisms. 

Decomposers are important parts of food chains that 
ensure the energy flow through ecosystems and constitute 
the continuance of life as both are involved in decomposing 
the dead biological matter. Saprotrophic bacteria and 
fungi break down carbon compounds in dead organic 
matter and release elements such as nitrogen into the 
ecosystem-which are then used again by other organisms. 
Other decomposers are detritivores—detritus eaters or 
debris eaters that obtain organic nutrients from detritus by 
internal digestion. These are usually multicellular animals 
such as earthworms, crabs, slugs, or vultures. They not 
only feed on dead organic matter but often fragment it 
as well, making it more available for bacterial or fungal 
decomposers.

Interactions among Biotic and Abiotic 
Components
All living organisms depend upon abiotic factors for 
food, shelter and site of breeding. Plants use the abiotic 
factors of non-living components for carbon dioxide, water 
and energy from the sun. This plant also gets preyed by 
herbivorous organisms or parasites. Moreover, plants are 
dependent on soil for its mineral nutrients and support. This 
clearly shows the interaction of plant, a biotic component, 
with the abiotic components.

Also, the abiotic components and biotic components 
influence each other. For example: the type of soil and the 
climatic conditions determine the type of flora and fauna 
found in that region.

2.3 Types of Ecosystem

Natural Ecosystem
Natural ecosystem is a community of living and non-living 
organisms, where each component interacts together as a 
unit through biological, physical and chemical processes. 
The distinctiveness of natural ecosystems is that they 
are purely natural and their formations are not influenced 
by any human intervention. It is solely powered by the 
solar energy. For example, forest, grassland, an estuary 
ecosystem. In natural ecosystems genetic diversity is 
greater and thus they are more stable as compared to the 
man-made ecosystems.

Natural Ecosystems are of two types: Terrestrial and 
Aquatic ecosystem.

Terrestrial Ecosystem

Terrestrial ecosystems are those ecosystems that are 
found on the land i.e. the interactions between the living 
and the non-living parts of an ecosystem takes place on 
the land masses. Major terrestrial ecosystems are of four 
following types:
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Forest Ecosystem

Forests is spread over approximately 30 percent of the 
world’s land and are those areas which support rich growth 
of trees. Depending upon these factors, dense and open 
forests are grown. Forests can be divided further into 
following different subgroups:

Tropical Evergreen Forests: They are also known as 
the tropical rainforests. These forests are found near the 
equator and close to the tropics where the temperature 
is generally high and rainfall is heavy and continues 
throughout the year. They are also called Evergreen forests 
as the trees do not shed their leaves altogether because 
there is no particular dry season.  These ecosystems have 
average annual temperature of 25 degree Celsius and 
average annual rainfall of about 250 cm.

The tropical rainforest is the richest biome in the world, 
containing more species per square mile than any other 
forest as warm temperature and abundant rainfall can 
support many plants and animals. The same condition 
also makes the ecosystem ideal for bacteria and other 
microorganisms which quickly decomposes matter. Due to 
heavy rainfall, most of the nutrients in the soil are leached 
out, rendering the soil acidic.

The largest tropical rainforests are in the Amazon Basin 
of South America, in Western African countries, as well 
as South Pacific countries such as Indonesia and the 
Philippines.

In India, these types of forests are mainly found within rainy 
slopes of the Western Ghats, plains of West Bengal and 
Orissa and north-eastern India and include both tropical 
evergreen forests and tropical semi-evergreen forests. 
Ebony, mahogany and rosewood are the main trees of 
these forests.

Tropical Deciduous forests: These are also called 
monsoon forests and are found in those areas where there 
are alternate wet and dry seasons. Here rainfall is very 
high but is concentrated in 3-4 months of wet season. 
“Deciduous” means to fall off, or shed, seasonally. The 
average annual rainfall is about 100-200 cm. The soil 
of these forests are very fertile as the soil absorbs the 
nutrients freed by the decomposition of fallen leaves.

In India, these forests are also known as Monsoon forests 
as they are the most widespread forests in India. These 
forests are found in the area receiving 70-200 cm of 
rainfall. These forests can again be classified into two 
groups based on amount of rainfall.

• Moist Deciduous: These are spread in areas 
receiving 100-200 cm of rainfall. For example: in the 
northeastern states along the foothills of Himalayas, 

eastern slopes of the Western Ghats and Odisha. 
Important species here are Teak, sal, shisham, hurra, 
mahua, amla, semul, kusum, sandalwood, etc.

•	 Dry Deciduous: These are spread in areas receiving 
70-100 cm of rainfall and cover large part of the 
country. For example: in rainier areas of the Peninsula 
and the plains of Uttar Pradesh and Bihar. Important 
species here are Tendu, palas, amaltas, bel, khair, 
axlewood, etc

Temperate Evergreen Forests: These forests are 
characterized by rainfall spread throughout the year and 
relatively milder winter. These forests receive rainfall in 
the range of 100 to 175 cm and are dominated by the 
broadleaved evergreen trees.

Temperate Deciduous Forests: These forests are located 
in the mid-latitude areas with rainfall in the range of 75 to 
150 cm, for example, in the eastern part of the United 
States and Canada, most of Europe and parts of China 
and Japan.

In India, these are the montane forests found in the 
higher reaches of the western Himalayas between 1500-
2400 meter altitudes. These forests are dominated by 
the Oak species which may grow up to 25-30 meter in 
height. Though, these trees do shed their leaves but not 
completely this makes them evergreen species. Epiphytes 
are also common here as the tree canopy is dense.

Coniferous Forests: These forests are found in the higher 
latitudes (50-70 degree latitudes). For example, they are 
found in higher altitudes, for example in the Himalayas. 
The climate in these areas is extreme as winter is long and 
severe (up to six months with mean temperatures below 
freezing) and short summers (50 to 100 frost-free days).

These forests are also called as Taiga (or Boreal Forests) 
and they represent the largest terrestrial biome. (Taiga 
means swampy moist forests in Russian language). Due to 
extreme climatic conditions, the biodiversity is very limited. 
These forests have Coniferous trees, needle-leaved trees 
that are usually evergreen and shallow rooted and usually 
bear cones which are very tolerant to the thin nutrient poor 
and acidic soils common in the extreme northern latitudes.

In India, these are found in higher reaches of Himalayas 
between 1700 to 3000 meter altitudes. The coniferous trees 
rise up to 30-35 meter height and have evergreen canopy 
with needle like leaves which always remains green. 
The forests have many trees which have great economic 
value. These trees include pine (Pinus wallichiana) deodar 
(Cedrus deodara), Cypress (Cypressus torulosa), Spruce 
(Picea simthiana) and siver fir etc.
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Grassland Ecosystem

Grasslands are found in those region which have the ability 
to support vegetation but not to the extent of supporting 
big trees. These are the intermediate stage (seral stage) of 
an ecological succession, culminating finally into forested 
areas. Classification of Grasslands are as under:

Tropical Grasslands: There are regions in the tropical area 
which do not receive enough rainfall to support extensive 
tree cover, thus forming grasslands. These grasslands are 
also known as Savannah. These areas are dry but not as 
much as the desert areas. Tropical grasslands are found 
mainly in the Sahel south of the Sahara, in East Africa, and 
in Australia.

These areas are though dominated by tall grasses of 3 to 
6 feet in height, some drought-resistant, fire-resistant trees 
are also found. Here fire and drought prevent the proper 
development of trees.

Temperate Grasslands: These grasslands are found 
in the mid latitude region and in the interior parts of the 
continents where the rainfall is low to moderate. These 
grasslands are known from different names in the different 
regions of the world, for example pampas in Argentina, 
downs in Australia, Prairies in Central North America 
plains, Puszta in Hungary, Steppes in Russia, Veldts 
in South Africa. The annual precipitation ranges from  
25 cm to 75 cm, most of which is in the form of snow, and 
temperature variation is high as these regions experience 
hot summer and cold winters.

Grasslands of India

In India, grasslands are found as Village grazing grounds 
for cattle as well as extensive low pasture lands in the dry 
regions of western India. These are also found in Himalaya 
above 3600 meter altitude (Alpine Himalaya). 

Himalayan Pasture Belt: Himalayan pasture belt is found 
up to the snow line, below which it exists with broadleaved 
forests. Many animals migrate up to higher altitude during 
the summer season where they can easily survive.

Terai Belt: Terai region of northern India runs parallel to 
the lower ranges of the Himalayas. It stretches from the 
Yamuna River in the west to the Brahmaputra River in the 
east. This belt possesses tall elephant grasslands, with 
grasses growing to a height of about five meters which are 
interspersed with a Sal forest ecosystem.

Semi-arid plains of Western India, Central India and 
the Deccan: As these areas are basically semi-arid, 
the grasslands here are found interspersed with Thorny 
forests. In the Deccan region, grasses are found in wet 
season.

Shola Grasslands: These grasslands are called Shola 
grasslands as these are found interspersed with the Shola 
forests on hillslopes of the Western Ghats, Nilgiri and 
Annamalai ranges. These grasslands are extremely rich in 
biodiversity and also home to extremely rich wildlife. Many 
important birds are endemic to it, including black – orange 
flycatcher, Nilgiri pipit, Nilgiri laughing thrush. Important 
animals found here include mammals like Nilgiri langoor 
and most endangered species Nilgiri Tahr.

Desert Ecosystem

Deserts are those regions which receives an extremely low 
amount of rainfall (less than 25 cm annually) resulting in 
less vegetation compared to humid areas. They experience 
a wide range of temperature and climate variation. The 
Desert ecosystem can again be categorized into two 
types: Hot deserts and Cold deserts.

Hot Deserts: Rainfall in these ecosystems are generally 
too low (below 25 cm) to support a proper vegetation. The 
soil is also coarse with good drainage so most of the rain 
water percolates into the soil. Examples of hot deserts 
include Kalahari (south-west Africa), Sahara (North Africa), 
Monte (Argentina) etc.

In India, it is found in the Thar region of Rajasthan, 
extending into some parts of Haryana, Punjab and Gujarat. 
It has long sandy plains with changing sand-dunes. 
Though it is one the smallest desert in the world, it has the 
highest population density for a desert. Since the region 
has high heat and dryness with shifting sand-dunes, it 
cannot support life. However, the Indira Gandhi Canal has 
been instrumental in supporting some vegetation. The 
main crops of desert are bajra, millet, wheat, barley, maize, 
jowar, guar etc. As for the animal species, the desert 
supports many threatened animals including Asiatic lion, 
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