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UNIT 5
CHAPTER 10
ORGANISMS AND POPULATIONS

The word ‘ecology’ is derived from the Greek term ‘oikos’, meaning ‘house’ and logos,
meaning ‘study’.

Thus, the study of the environmental ‘house’ includes all the organisms in it and all the
functional processes that make the house habitable.

The study of ecology encompasses different levels-organism, population, community,
ecosystem, etc.,

In ecology, the term population, originally coined to denote a group of people is broadened to
include groups of individuals of any one kind of organism.

Community in the ecological sense (designated as ‘biotic community’) includes all the
populations occupying a given area.

The community (Biotic) and the non-living environment (Abiotic) function together as an
ecological system (or) ecosystem.

Biome is a term in wide use for a large regional or sub continental system characterized by a
major vegetation type.

The largest and most nearly self-sufficient biological system is often designated as the
Ecosphere, which includes all the living organisms of the Earth, interacting with the physical

environment to regulate their distribution, abundance, production and evolution.

Organism and its environment

Every living organism has its own specific surrounding, medium or environment with which it
continuously interacts and develops suitable adaptations for survival there.

Environment is a collective term which includes the different conditions in which an organism
lives or is present.

The common and influencing factors in any environment are light, temperature, pressure,
water, salinity.

These are collectively referred to as Abiotic components.

Environments are variable and dynamic, in which temperature changes and light changes are
diurnal and seasonal.

These influence the organisms inhabiting them.

An organism’s growth, distribution, number, behavior and reproduction is determined by the

different factors present in the environment.

Habitat

Habitat refers to the place where an organism or a community of organisms live, including all
biotic and abiotic factors or conditions of the surrounding environment.

The collection of all the habitat areas of a species constitutes its geographical range.
Organisms in a habitat interact with each other and can be part of trophic levels to form food

chains and food webs.
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Examples:

e In a xerophytic habitat, the camel is able to use water efficiently and effectively for evaporative
cooling through their skin and respiratory system.

e They excrete highly concentrated urine and can also withstand dehydration upto 25% of the
body weight.

e The hoofs and hump are also suitable adaptations for survival in this dry sandy environment.

¢ In an aquatic media, maintaining homeostasis and osmotic balance is a challenge.

e S0, marine animals have appropriate adaptations to prevent cell shrinkage.

e While freshwater organisms have suitable adaptations to withstand bursting of their cells.

e Apart from this, organisms such as fish have a wide range of adaptations like fins (locomotion),
streamlined body (aerodynamic), lateral line system (sensory), gills (respiration), air sacs

(floatation) and kidneys (excretion).
Niche (or) Ecological Niche

e As every organism has its unique habitat, so also it has an ecological niche which includes the
physical space occupied by an organism and its functional role in the community.

e The ecological niche of an organism not only depends on where it lives but also includes the
sum total of its environmental requirements.

e Charles Elton (1927) was the first to use the term ‘niche’ as the functional status of an
organism in its community.

e Groups of species with comparable role and niche dimensions within a community are termed
‘guilds’.

e Species that occupy the same niche in different geographical regions, are termed ‘ecological
equivalents’.

e Many animals share the same general habitat.

e But their niches are well defined.

e The life style of an individual population in the habitat is known as its niche.

e For example, crickets and grasshoppers are closely related insects that live in the same
habitat, yet they occupy different ecological niches.

e The grasshopper is very active during daylight.

e |t can usually be found on a plant, feeding on the plant parts.

e Although the cricket lives in the same field, it is quite different.

e During the day, the cricket hides under leaves or plant debris and is usually inactive.

e |tis active at night time (nocturnal).

e The cricket and the grasshopper do not interfere with each other’s activities in the same
habitat. Thus, niche of an organism can be defined as the total position and function of an
individual in its environment.

e In a pond ecosystem, where Catla, Rohu and Mrigal are present, the ecological niche of the
Catla is a surface feeder, Rohu is a column feeder and Mrigal is a bottom feeder.

e Their mouths are designed to suit their niche and hence have different positions and functions
in their habitat.
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Solar
radiation

Major Abiotic Components or Factors

The abiotic factors include the chemical and physical factors which influence or affect organisms and

their functioning in their environment.
The common abiotic factors are:
Temperature

e Temperature or degree of hotness and coldness is an essential and variable factor in any
environment.

e influences all forms of life by affecting many vital activities of organisms like metabolism,
behaviour, reproduction, development and even death in the Biosphere.

e The minimum and maximum temperature of an environment regulates the survival of a cell.

e The metabolism of organisms is regulated by enzymes which are temperature sensitive.

¢ In many organisms, determination of sex and sex ratio, maturation of gonads, gametogenesis
and reproduction is influenced by temperature.

e In certain environments, the size and colouration of animals are influenced by temperature.

e Birds and mammals attain greater body size in colder regions than warmer regions
(Bergmann’s rule).

e Warm blooded animals, living in colder climates, tend to have shorter limbs, ears and other
appendages when compared to the members of the same species in warmer climates (Allen’s
rule). In some aquatic environments, an inverse relationship between water temperature and
fish meristic characters is observed - lower the temperature, more the vertebrae (Jordon’s
rule).

e Temperature influences the distribution of organisms.

e The tropics have higher diversity and density of populations, when compared to temperate
and polar regions.

e Adaptations to temperature

e Adaptation to temperature is essential for the survival of the species/organisms.

e Organisms which can survive a wide range of temperature are referred to as Eurytherms (cat,

dog, tiger, human).
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Eurythermy can be an evolutionary advantage:

e Adaptations to cold temperatures (cold-eurythemy) are seen as essential for the survival of
species during ice ages.

e In addition, the ability to survive in a wide range of temperatures increases a species' ability to
inhabit other areas, an advantage for natural selection.

e Eurythermy is an aspect of thermoregulation in organisms.

e Those organisms which can tolerate only a narrow range of temperature are Stenotherms
(Fish, Frogs, Lizards and Snakes).

e Over the course of time, by evolution, animals of different ecological habitats have developed
different variations and adaptations to temperature changes.

e It enabled them to survive in different habitats and develop niches.

¢ In case of extreme temperatures, organisms have adapted by forming heat resistant spores,
cysts (Entamoeba), antifreeze proteins (Arctic fishes).

e Hibernation (winter sleep) and Aestivation (Summer sleep) are useful adaptations to overcome
extreme winters and summers.

e In certain conditions, migration is an appropriate adaptation to overcome extreme

temperatures and resultant water and food scarcity.
Light

e |tis animportant and essential abiotic factor.

e Ecologically, the quality (wavelength or colour), the intensity (actual energy in gram calories)
and duration (length of day) of light are considered significant for organisms.

e Light influences growth, pigmentation, migration and reproduction.

e The intensity and frequency of light influences metabolic activity, induce gene mutations (UV,
X- rays). Light is essential for vision.

e Thisis proved by the poorly developed or absence of eyes in cave dwelling organisms.

e Diapause is also influenced by light in animals.

e Gonads of birds become more active with increasing light in summer.
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e Lightinfluences the locomotion and movement of lower animals.

St?nothermal Stenothermal
(oligothermal) Eurythermal (polythermal)

Optimum

Activity —=

Minimum \Maximum Minimum

Temperature —=

WATER

e Life on earth began in the seas and water is essential for the survival of all forms of life. About
three-fourth of the earth’s surface is covered with water (hydrosphere). Water is found in three
states: gaseous, liquid, and solid.

e There are two types of water on Earth.

e They are the Fresh water (rivers, lakes, ponds) and the Salt water (seas and oceans).

e Based on the dissolved salts, water can be hard water (sulphates/nitrates of
Calcium/Magnesium) or soft water.

e If hardness can be removed by boiling, it is temporary hard water, and if boiling does not help,

it is permanent hard water.
Essential properties of water
» Water is one of the main agents in Pedogenesis (soil formation).
* It is the medium for several different ecosystems.

* It is present as moisture in the atmosphere and the outer layers of the lithosphere and is uneven in

distribution on the earth.

» Water is heavier than air and imparts greater buoyancy to the aquatic medium. This enables

organism to float at variable levels.

» Water has high heat capacity and latent heat, due to which it can withhold large amounts of heat.
Thus, oceans and lakes tend to maintain a relatively constant temperature, and the biosphere is

relatively thermostable.
» Water is physically unique because it is less dense as a solid (ice) than as a liquid.

* When water freezes (0o C), it contracts. The maximum density of liquid water occurs at 40 C. Below
that, it expands markedly. This enables ice to float on the top of water bodies. Hence, only the

surface of water bodies will freeze, while below the surface, water will be in liquid form, sustaining life

» Water is considered as the Universal solvent. It is the main medium by which chemical constituents

are transported from abiotic components to the living components of an ecosystem.
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» Water has high surface tension. This allows pollen, dust, and even water striders to remain at the
surface of a water body even though they are denser than the water.

Soil

e Itis a mixture of organic matter, minerals, gases, liquids and organisms that together support
life. The soil zone is known as Pedosphere.

e Soil is formed from rocks which are the parent materials of soil, by weathering and is called
embryonic soil (Pedogenesis).

It has four major functions-

» medium for plant growth

» means for water storage and purification

» modifier of earth’s atmosphere

+ habitat for many organisms, which in turn modify the soil
Soil is formed of many horizontal layers called as Soil Profile.
Properties of Soil

1. Texture of soil — The texture of soil is determined by the size of the soil particles. The types of soil

include sand, silt and clay on the basis of their size differences.

2. Porosity — The space present between soil particles in a given volume of soil are called pore
spaces. The percentage of soil volume occupied by pore space or by the interstitial spaces is called

porosity of the soil.

3. Permeability of soil-The characteristic of soil that determines the movement of water through pore
spaces is known as soil permeability. Soil permeability is directly dependent on the pore size. Water

holding capacity of the soil is inversely dependent on soil porosity.

4. Soil Temperature-Soll gets its heat energy from solar radiation, decomposing organic matter, and
heat from the interior of earth. Soil temperature effects the germination of seeds, growth of roots and

biological activity of soil-inhabiting micro-and macroorganisms.

5. Soil water- In soil, water is not only important as a solvent and transporting agent, but also
maintains soil texture, arrangement and compactness of soil particles, making soil habitable for plants

and animals.
Wind

e Wind is the natural movement of air of any velocity from a particular direction.

e The two main causes are differential heating between the equator and the poles and the
rotation of the planet.

¢ Wind helps to transport pollen grains, seeds, and even flight of birds.

¢ While itis the source of wind energy, it also causes erosion.

e Wind speed is measured with an Anemometer.
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Humidity

e Moisture in the form of invisible vapor in the atmosphere is called humidity which is generally
expressed in terms of absolute humidity, relative humidity or specific humidity.

e Absolute humidity is the total mass of water vapour present in a given volume or mass of air.

e |t does not take temperature into consideration.

e Relative humidity is the amount of water vapour present in air and is expressed as a
percentage of the amount needed for saturation at the same temperature Relative humidity is
expressed as a percentage; a high percentage means that the air-water mixture is more humid
at a given temperature.

e Humidity is measured with a Hygrometer.
Altitude

e This factor is mainly the elevation or gradient and it affects temperature and precipitation in an
ecosystem or biome.

e As altitude increases, temperature and density of oxygen decreases. Higher altitudes usually
receive snow instead of rain because of low temperature.

e Animals are known to modify their response to environmental changes (stress) in reasonably
short time spans.

e Thisis known as Acclimatization.

e This is observed when people who have moved from the plains to higher altitudes show
enhanced RBC count within a few days of settling in their new habitat.

e This helps them cope with lower atmospheric oxygen and higher oxygen demand.

e Concept of biome and their distribution

e Biomes are large regions of earth that have similar or common vegetation and climatic
conditions. They play a crucial role in sustaining life on Earth.

e They are defined by their solil, climate, flora and fauna. Biomes have distinct biological
communities that have been formed in response to a shared physio-chemical climate.

e Biomes are seen to even spread across continents.

e Thus, it can be observed that a biome is a broader term than habitat.

e Any biome can comprise a variety of habitats.

e Factors such as temperature, light, water availability determine what type of organisms and

adaptations are observed in a biome .
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