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6.1 Idea of Living World

 y Growth, reproduction, ability to sense environment and 
mount a suitable response are the unique features of 
living organisms. The other features are metabolism, 
ability to self-replicate, self-organize, interact and 
emergence. 

 y All living organisms grow, increase in mass and increase 
in number of individuals are twin characteristics of 
growth. A multicellular organism grows by cell division. 

 y In plants, this growth by cell division occurs continuously 
throughout their life span. In animals, this growth is 
seen only up to a certain age. However, cell division 
occurs in certain tissues to replace lost cells. Unicellular 
organisms grow by cell division.

 y Reproduction is a major characteristic of living 
organisms. In multicellular organisms, reproduction 
refers to the production of progeny possessing features 
more or less similar to those of parents. Invariably and 
implicitly we refer to sexual reproduction. 

 y Organisms reproduce by asexual means also. Fungi 
multiply and spread easily due to the millions of asexual 
spores they produce. In lower organisms like yeast and 
hydra, we observe budding.

 y In Planaria (flat worms), we observe true regeneration, 
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Taxonomy is described sometimes as a science and sometimes as an art, but really it’s a battleground.

-- Bill Bryson

i.e., a fragmented organism regenerates the lost part of 
its body and becomes, a new organism. The fungi, the 
filamentous algae, the protonema of mosses, all easily 
multiply by fragmentation. 

 y When it comes to unicellular organisms like bacteria, 
unicellular algae or Amoeba, reproduction is synonymous 
with growth, i.e., increase in number of cells.

 y Another characteristic of living organisms is metabolism. 
All living organisms are made of chemicals. These 
chemicals, small and big, belonging to various classes, 
sizes, functions, etc., are constantly being made and 
changed into some other biomolecules. These conversions 
are chemical reactions or metabolic reactions.

 y There are thousands of metabolic reactions occurring 
simultaneously inside all living organisms, be they 
unicellular or multicellular. All plants, animals, fungi and 
microbes exhibit metabolism. The sum total of all the 
chemical reactions occurring in our body is metabolism.

6.2 Diversity in the Living World

 y  Each different kind of plant, animal or organism that we 
see, represents a species. 

 y The number of species that are known and described 
range between 1.7-1.8 million. 
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 y There are millions of plants and animals in the world; 
we know the plants and animals in our own area by their 
local names. These local names would vary from place 
to place, even within a country. 

 y Hence, there is a need to standardize the naming of living 
organisms such that a particular organism is known by 
the same name all over the world. This process is called 
nomenclature. 

 y Biologists follow universally accepted principles to 
provide scientific names to known organisms. Each 
name has two components - the Generic name and the 
Specific epithet.

 y This system of providing a name with two components 
is called Binomial  nomenclature, which was given by 
Carolus Linnaeus.  

 y Hence, based on characteristics, all living organisms 
can be classified into different taxa. This process 
of classification is taxonomy. Characterization, 

identification, classification and nomenclature are the 
processes that are basic to taxonomy.

 y Human beings were, since long, not only interested in 
knowing more about different kinds of organisms and 
their diversities, but also the relationships among them. 
This branch of study was referred to as systematics.

6.3	 Five	Kingdom	and	Classification	
of Living Beings

 y R.H. Whittaker (1969) proposed a Five Kingdom 
Classification. 

 y The kingdoms defined by him were named Monera, 
Protista, Fungi, Plantae and Animalia. 

 y The main criteria for classification used by him include 
cell structure, body organization, mode of nutrition, 
reproduction and phylogenetic relationships.

Characteristics	of	Five	Kingdoms:

Character
Five Kingdoms

Monera Protista Fungi Plantae Antalkalis
Cell type Prokaryotic Eukaryotic Eukaryotic Eukaryotic Eukaryotic
Cell wall Noncellulosic

(Polysaccharide + amino acid) 

Present in 
some 

Present with chitin Present 
(cellulose) 

Absent

Nuclear	
membrane

Absent Present Present Present Present

Body 
organisation

Cellular Cellular MuIticellular/ loose 
tissue

Tissue/ organ Tissue/organ/ 
organ system 

Mode of 
nutrition

Autotrophic (chemosynthetic 
and photosynthetic) and 
Heterotrophic (saprophytic/
parasitic)

Autotrophic 
(Photosyn-
thetic) and 
Heterotrophic

Heterotrophic 
(Saprophytic/ 
Parasitic)

Autotrophic 
(Photosyn - 
thetic)

Heterotrophic 
(Holozoic/ 
Saprophytic etc.)

6.3.1 Kingdom Monera

 y Bacteria are the sole members of the Kingdom Monera. 
They are the most abundant micro-organisms. 

 y Bacteria occur almost everywhere. Hundreds of bacteria 
are present in a handful of soil. 

 y They also live in extreme habitats such as hot springs, 
deserts, snow and deep oceans where very few other 
life forms can survive. Many of them live in or on other 
organisms as parasites.

 y Though the bacterial structure is very simple, they are 
very complex in behaviour. 

 y Compared to many other organisms, bacteria as a group 
show the most extensive metabolic diversity. Some of 
the bacteria are autotrophic, i.e., they synthesize their 
own food from inorganic substrates. 

 y They may be photosynthetic autotrophic or 
chemosynthetic autotrophic. 

 y The vast majority of bacteria are heterotrophs, i.e., they 
depend on other organisms or on dead organic matter 
for food.

6.3.2 Kingdom Protista

 y All single-celled eukaryotes are placed under Protista, 
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but the boundaries of this kingdom are not well defined. 

 y What may be a ‘photosynthetic protistan’ to one biologist 
may be a ‘plant’ to another. 

 y We include Chrysophytes, Dianoflagellates, Euglenoids, 
Slime moulds and Protozoans under Protista. 

 y Members of Protista are primarily aquatic. 

 y This kingdom forms a link with the others dealing with 
plants, animals and fungi.

 y Being eukaryotes, the protistan cell body contains a well-
defined nucleus and other membrane-bound organelles.

 y Protists reproduce asexually and sexually by a process 
involving cell fusion and zygote formation.

6.3.3 Kingdom Fungi

 y The fungi constitute a unique kingdom of heterotrophic 
organisms. They show a great diversity in morphology 
and habitat.

 y When bread develops a mould or orange rots it is 
because of fungi. 

 y The common mushroom and toadstools are also fungi. 

 y White spots seen on mustard leaves are due to a 
parasitic fungus. Some unicellular fungi, e.g., yeast are 
used to make bread and beer. 

 y Other fungi cause diseases in plants and animals; wheat 
rust-causing Puccinia is an important example. 

 y Some are the source of antibiotics, e.g., Penicillium. 

 y Fungi are cosmopolitan and occur in air, water, soil and 
on animals and plants. They prefer to grow in warm and 
humid places.

 y With the exception of yeasts which are unicellular, fungi 
are filamentous. Their bodies consist of long, slender 
thread-like structures called hyphae. The network of 
hyphae is known as mycelium. 

 y Most fungi are heterotrophic and absorb soluble 
organic matter from dead substrates and hence are 
called saprophytes. 

 y Those that depend on living plants and animals are 
called parasites. 

 y They can also live as symbionts - in association with algae 
as lichens and with roots of higher plants as mycorrhiza.

 y Reproduction in fungi can take place by vegetative means - 
fragmentation, fission and budding. Asexual reproduction is 
by spores called conidia or sporangiospores or zoospores, 

and sexual reproduction is by oospores, ascospores and 
basidiospores. The various spores are produced in distinct 
structures called fruiting bodies.

6.3.4 Kingdom Plantae

 y Kingdom Plantae includes all eukaryotic chlorophyll-
containing organisms commonly called plants. 

 y A few members are partially heterotrophic such as the 
insectivorous plants or parasites. 

 y Bladderwort and Venus fly trap are examples of 
insectivorous plants and Cuscuta is a parasite in the 
form of Epiphyte. 

 y The plant cells have a eukaryotic structure with prominent 
chloroplasts and cell walls mainly made of cellulose.

 y They are autotrophs and use chlorophyll for 
photosynthesis.

 y Plantae includes algae, bryophytes, pteridophytes, 
gymnosperms and angiosperms.

6.3.5 Kingdom Animalia

 y This kingdom is characterised by heterotrophic 
eukaryotic organisms that are multicellular and their 
cells lack cell walls. They directly or indirectly depend 
on plants for food. 

 y These include all organisms which are multicellular 
eukaryotes without cell walls. They are heterotrophs.

 y They digest their food in an internal cavity and store 
food reserves as glycogen or fat. Their mode of nutrition 
is holozoic – by ingestion of food. 

 y The sexual reproduction is by copulation of male and 
female followed by embryological development.

 y Though all members of Animalia are multicellular, all of 
them do not exhibit the same pattern of organisation of 
cells. For example, in sponges, the cells are arranged as 
loose cell aggregates, i.e., they exhibit cellular level of 
organisation. 

 y Some division of labour (activities) occur among the 
cells. In coelenterates, the arrangement of cells is more 
complex. Here the cells performing the same function 
are arranged into tissues, hence is called tissue level of 
organisation. 

 y A still higher level of organisation, i.e., organ level is 
exhibited by members of Platyhelminthes and other 
higher phyla where tissues are grouped together to 
form organs, each specialized for a particular function.
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 y In animals like Annelids, Arthropods, Molluscs, 
Echinoderms and Chordates, organs have associated to 
form functional systems, each system concerned with a 
specific physiological function.

6.4 Status of Virus

 y In the five-kingdom classification of Whittaker, there is 
no mention of some acellular organisms like viruses, 
viroids, and lichens. They are inert outside their specific 
host cell. Viruses are obligate parasites.

 y The viruses are non-cellular organisms that are 
characterised by having an inert crystalline structure 

outside the living cell. Once they infect a cell, they take 
over the machinery of the host cell like Enzymes to 
replicate themselves, killing the host.

 y These were found to be smaller than bacteria because 
they passed through bacteria-proof filters. 

 y Viruses could be crystallized and crystals consist 
largely of proteins. 

 y In addition to proteins viruses also contain genetic 
material that could be either RNA or DNA. No virus 
contains both RNA and DNA. 

 y A virus is a nucleoprotein entity made of a 
proteinaceous covering (Capsid) and the genetic 
material i.e. Nucleic acid.

 y In general, viruses that infect plants have single stranded 
RNA and viruses that infect animals have either single 
or double stranded RNA or double stranded DNA.

 y Bacterial viruses or bacteriophages (viruses that infect 
the bacteria) are usually double stranded DNA viruses. 

 y The protein coat called capsid made of small subunits 
called capsomeres, protects the nucleic acid.

 y Viruses cause diseases like mumps, small pox, herpes 
and influenza. AIDS in humans is also caused by a virus. 

 y In plants, the symptoms can be mosaic formation, leaf 
rolling and curling, yellowing and vein clearing, dwarfing 
and stunted growth.

Viroid Prions Lichens
 y It is smaller than the virus.

 y It is found to be a free RNA. 

 y It lacked the protein coat 
that is found in viruses, 
hence the name viroid. 

 y The RNA of the viroid is of 
low molecular weight.

 y In modern medicine certain infectious 
neurological diseases are found to be 
transmitted by an agent consisting of 
abnormally folded protein. 

 y The agent is similar in size to viruses. 
These agents were called prions.

 y The most notable diseases caused 
by prions are bovine spongiform 
encephalopathy (BSE) commonly 
called   mad cow disease in cattle 
and its analogous variant Cr–Jacob 
disease (CJD) in humans.

 y Lichens are symbiotic associations i.e. 
mutually useful associations, between 
algae and fungi.

 y Algae prepare food for fungi and fungi 
provide shelter and absorb mineral 
nutrients and water for its partner. 

 y So close is their association that if one 
saw a lichen in nature one would never 
imagine that they had two different 
organisms within them.  

 y Lichens are very good pollution indicators 
- they do not grow in polluted areas.

6.5	 Criteria	used	for	Classification

6.5.1 Complexity of Cell

 y Unicellular organisms are capable of (i) independent 
existence and (ii) performing the essential functions of life.

 y Anything less than a complete structure of a cell does 
not ensure independent living. 
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 y Hence, cell is the fundamental structural and functional 
unit of all living organism.

A.	 Prokaryotic	Cell

 y The prokaryotic cells are represented by bacteria, blue-
green algae, mycoplasma and PPLO (Pleuro Pneumonia 
like Organisms). 

 y They are generally smaller and multiply more rapidly 
than the eukaryotic cells. 

 y All prokaryotes have a cell wall surrounding the cell 
membrane. 

 y There is no well-defined nucleus. The genetic material is 
basically naked, not enveloped by a nuclear membrane. 

B.	 Eukaryotic	Cell

 y The eukaryotes include all the protists, plants, animals 
and fungi. 

 y Eukaryotic cells possess an organized nucleus with a 
nuclear envelope. 

 y In eukaryotic cells there is an extensive 
compartmentalization of cytoplasm through the 
presence of membrane bound organelles. 

6.5.2 Complexity of Body Organization

Cells function differently in unicellular and multicellular 
organisms, but in every organism, each cell has specialized 
cell structures, or organelles, of which there are many. 
These organelles are responsible for a variety of cellular 
functions, such as obtaining nutrients, producing energy, 
and making proteins. 

A.	 Unicellular

 y Unicellular organisms are made up of only one cell that 
carries out all of the functions needed by the organism, 
while multicellular organisms use many different cells 
to function.

 y Unicellular organisms include bacteria, protists, and yeast.

 y For example, a paramecium is a slipper-shaped, 
unicellular organism found in pond water. It takes in 
food from the water and digests it in organelles known 
as food vacuoles. 

 y Nutrients from the food travel through the cytoplasm to 
the surrounding organelles, helping to keep the cell, and 
thus the organism, functioning.  

B.	 Multicellular

 y Multicellular organisms are composed of more than 
one cell, with groups of cells differentiating to take on 
specialized functions. In humans, cells differentiate 
early in development to become nerve cells, skin cells, 
muscle cells, blood cells, and other types of cells. 

 y Their structure is related to their function, meaning 
each type of cell takes on a particular form in order to 
best serve its purpose. 

 y The cells of multicellular organisms may also look 
different according to the organelles needed inside of the 
cell. For example, muscle cells have more mitochondria 
than most other cells so that they can readily produce 
energy for movement; cells of the pancreas need to 
produce many proteins and have more ribosomes and 
rough endoplasmic reticula to meet this demand. 

 y Although all cells have organelles in common, the 
number and types of organelles present reveal how the 
cell functions.

6.5.3 Mode of Nutrition

 y All the living organisms (plants and animals) require 
food - to obtain energy, to obtain materials for growth 
and to repair damaged cells and tissues of the body.

 y The process of taking food by an organism as well as 
utilization of the food by the organism is called nutrition. 

 y Plants can make their own food but animals cannot 
make food themselves. They obtain food from plants or 
other animals that eat plants. 

 y Thus, human beings and animals depend on plants for 
their food, directly or indirectly.

 y The methods of obtaining food are called modes of 
Nutrition. On the basis of their modes of Nutrition all the 
organisms can be divided into two main groups - Autotrophs 
or autotrophic and Heterotrophs or heterotrophic.

A.	 Autotrophic	Mode

 y Autotrophic nutrition refers to that kind of nutrition 
when organisms are involved in making their own food. 
They can be classified into:

i. Photoautotrophs: Organisms that make their own 
food by using sunlight as the source of energy are 
called photoautotrophs. Examples- Green plants, 
algae and photosynthetic bacteria. 

ii. Chemoautotrophs: Organisms that synthesize food 
with the oxidation of chemicals. Examples- Sulphur 
Oxidizing Bacteria, cyanobacteria etc.
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B.	 Heterotrophic	Mode

 y Heterotrophic nutrition is one of the types of nutrition when 
organisms are unable to synthesize their own food and 
depend upon other organisms for deriving the nutrients.

 y These organisms obtain organic molecules or food from 
other organisms that can be living or recently killed or 
non-living remains and detritus. 

 y Heterotrophs cannot produce their own organic 
molecules and therefore depend upon other sources of 
energy, hence termed as consumers. 

 y The examples of heterotrophs include human beings who 
depend upon plants and animals to derive their food.

 y Other examples include all herbivorous, carnivorous and 
omnivorous animals like tiger, leopard, lion, snake, dogs, 
cats, fungi, parasites, etc. 

6.5.4	 Ecological	lifestyle

A.	 Producers

 y  Producers synthesize their own organic molecules from 
simple inorganic substances like carbon dioxide and 
water. So, autotrophs are often termed as producers. 
For example, plants synthesize their own food via 
photosynthesis in the presence of sunlight. 

 y During Photosynthesis, the oxidation of inorganic 
compounds takes place to generate oxygen and energy 
in the form of glucose (sugar or carbohydrates). 

 y The biochemical reaction involved in photosynthesis is 
written as: 6CO2 + 6H2O → C6H12O6 + 6O2 

 y The photosynthetic process includes three stages 
namely absorption, conversion and reduction. 

 y During absorption, the chlorophyll pigment present in 
the plant leaves trap the sunlight. 

 y During conversion, chemical energy is generated from 
the absorbed light and water gets converted to hydrogen 
and oxygen molecules. 

 y During reduction, hydrogen molecules combine with the 
carbon and reduce carbon dioxide to carbohydrates or 
sugar molecules.

 y Plants or autotrophic organisms like algae, 
cyanobacteria, seaweed and phytoplankton depend 
on other micro and macro elements present in their 
environment to synthesize their own food. 

 y Green plants depend on soil to get various nutrients too 

which are used to produce proteins and other essential 
organic compounds.

Process	Of	Photosynthesis

B. Consumers

 y The organisms that obtain their energy from other 
organisms are called consumers. All animals are 
consumers, and they eat other organisms. Fungi and 
many protists and bacteria are also consumers. But, 
whereas animals eat other organisms, fungi, protists, 
and bacteria “consume” organisms through different 
methods.

 y The consumers can be placed into different groups, 
depending on what they consume:

i. Herbivores are animals that eat producers to get 
energy. For example, rabbits and deer are herbivores 
that eat plants. Animals that eat phytoplankton in 
aquatic environments are also herbivores.

ii. Carnivores feed on animals, either herbivores or other 
carnivores. Snakes that eat mice are carnivores. 
Hawks that eat snakes are also carnivores.

iii. Omnivores eat both producers and consumers. 
Most people are omnivores, since they eat fruits, 
vegetables, and grains from plants, and also meat 
and dairy products from animals. Dogs, bears, and 
raccoons are also omnivores.

C.	 Decomposers

 y Decomposers get nutrients and energy by breaking 
down dead organisms and animal wastes. Through this 
process, decomposers release nutrients, such as carbon 
and nitrogen, back into the environment. Bacteria, fungi 
and slime moulds are examples of decomposers.

 y These are also known as saprotrophs.
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 y These nutrients are recycled back into the ecosystem 
so that the producers can use them. They are passed 
to other organisms when they are eaten or consumed. 

 y Without the decomposers many organisms could not 
exist as wastes and the remains of dead organisms 
would pile up and the nutrients within the waste and 
dead organisms would not be released back into the 
ecosystem. Producers would not have enough nutrients. 

 y The carbon and nitrogen necessary to build organic 
compounds, and then cells, allowing an organism to grow, 
would be insufficient. Other nutrients necessary for an 
organism to function properly would also not be sufficient.

6.5.5	 Phylogenetic	Relationships

Evolutionary History of Development

 y In scientific terms, the evolutionary history and 
relationship of an organism or group of organisms is 
called phylogeny. 

 y Phylogeny describes the relationships of an organism, 
such as from which organisms it is thought to have 
evolved, to which species it is most closely related, and 
so forth.

 y Phylogenetic relationships provide information on 
shared ancestry but not necessarily on how organisms 
are similar or different.

6.6 General Idea about Kingdoms

6.6.1 Kingdom Monera

A.	 Archaebacteria

 y Archaebacteria differ from other bacteria in having 
a different cell wall structure and this feature is 
responsible for their survival in extreme conditions. It is 
multi-layered and hence provide strength to withstand 
tough environmental conditions like hot water springs 
(Thermoacidophile), high saline conditions (Halophiles), 
ice caps etc.

 y Methanogens are present in the guts of several 
ruminant animals such as cows and buffaloes and they 
are responsible for the production of methane (biogas) 
from the dung of these animals.

B.	 Eubacteria

 y There are thousands of different eubacteria or ‘true 
bacteria’. 

 y They are characterised by the presence of a rigid cell 
wall, and if motile, a flagellum. 

 y The cyanobacteria (also referred to as blue-green 
algae) have chlorophyll a similar to green plants and 
are photosynthetic autotrophs. The cyanobacteria 
are unicellular, colonial or filamentous, marine or 
terrestrial algae.

 y The colonies are generally surrounded by gelatinous 
sheath. They often form blooms in polluted water bodies.

 y Some of these organisms can fix atmospheric nitrogen in 
specialized cells called heterocyst, e.g., Nostoc Anabaena, 
Aulosira and Oscillatoria. These act as Biofertilizers.

 y Chemosynthetic autotrophic bacteria oxidize various 
inorganic substances such as nitrates, nitrites and 
ammonia and use the released energy for their ATP 
production. They play a great role in recycling nutrients 
like nitrogen, phosphorous, iron and Sulphur.

 y Heterotrophic bacteria are the most abundant in nature. 
The majority are important decomposers.

 y The Mycoplasmas are organisms that completely lack 
a cell wall. They are the smallest living cells known and 
can survive without oxygen. Many mycoplasma are 
pathogenic in animals and plants.

Methanogens & Biogas Generation

 y The group of methane-producing anaerobic bacteria is 
called as methanogens.

 y Biogas is a mixture of methane and carbon dioxide. 
Methanogens produce methane, carbon dioxide and 
hydrogen gas by the anaerobic digestion of cellulosic 
plant part. Thus, methanogens helps in producing biogas.

 y Methanogens belong to the domain of the Archaea.

 y Methanogens are the only group of micro-organisms on 
earth producing significant amounts of methane. 

 y They are unique in terms of metabolism and energy 
conservation, are widespread in different habitats and 
show a high diversity in morphology and physiological 
parameters.

 y The biological methanation is the main industrial 
process involving methanogens. These archaea use 
CO2 and H2 and/or small organic molecules, such as 
acetate, formate, and methylamine and convert it to 
methane.

 y Biological methanation occurs naturally in swamps, 
digestive systems of animals, oil fields and other 
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environments and is already commonly used in sewage 
water plants and biogas plants.

6.6.2 Kingdom Protista

A. Chrysophytes/ Diatoms

 y This group includes diatoms and golden algae 
(desmids). They are found in fresh water as well as in 
marine environments. They are microscopic and float 
passively in water currents (plankton). 

 y Most of them are photosynthetic. The walls are 
embedded with hard silica and hence the walls are 
almost indestructible. Thus, diatoms have left behind 
large amount of cell wall deposits in their habitat. This 
accumulation over billions of years is referred to as 
‘diatomaceous earth’. 

 y Being gritty this soil is used in polishing, filtration of oils 
and syrups. 

 y Diatoms are the chief ‘producers’ in the oceans.

B. Dinoflagellates

 y These organisms are mostly marine and photosynthetic. 
They appear yellow, green, brown, blue or red depending 
on the main pigments present in their cells. 

 y Very often, red dinoflagellates (Example: Gonyaulax) 
undergo such rapid multiplication that they make the 
sea appear red (red tides). Toxins released by such 
large numbers may even kill other marine animals such 
as fishes.

C. Euglenoids

 y Majority of them are fresh water organisms found in 
stagnant water. Instead of a cell wall, they have a protein 
rich layer called pellicle which makes their body flexible. 

 y Interestingly, the pigments of euglenoids are identical to 
those present in higher plants. Example: Euglena.

 y Euglena acts as a connecting link between plants and 
animals.

D. Slime Moulds

 y Slime moulds are saprophytic protists. The body moves 
along decaying twigs and leaves engulfing organic 
material.

 y During unfavourable conditions, slime moulds 
differentiates and forms fruiting bodies bearing spores 
at their tips.

 y The spores possess true walls. They are extremely 

resistant and survive for many years, even under adverse 
conditions. The spores are dispersed by air currents.

E. Protozoans

 y All protozoans are heterotrophs and live as predators or 
parasites. They are believed to be primitive relatives of 
animals. There are four major groups of protozoans.

i. Amoeboid protozoans: These organisms live in fresh 
water, sea water or moist soil. They move and capture 
their prey by putting out pseudopodia (false feet) as in 
Amoeba.

 Marine forms have silica shells on their surface. Some 
of them such as Entamoeba are parasites.

ii. Flagellated protozoans: The members of this group are 
either free-living or parasitic. They have flagella. 

 The parasitic forms cause diseases such as sleeping 
sickness. Example: Trypanosoma.

iii. Ciliated protozoans: These are aquatic, actively moving 
organisms because of the presence of thousands 
of cilia. They have a cavity (gullet) that opens to the 
outside of the cell surface. 

 The coordinated movement of rows of cilia causes 
the water laden with food to be steered into the gullet. 
Example: Paramecium.

iv. Sporozoans: This includes diverse organisms that 
have an infectious spore-like stage in their life cycle. 
The most notorious is Plasmodium (malarial parasite) 
which causes malaria which has a staggering effect on 
human population.

6.6.3 Kingdom Fungi

A. Yeast

 y Yeast are single-celled microorganisms that are 
classified, along with molds and mushrooms, as 
members of the Kingdom Fungi. 

 y Yeasts are evolutionarily diverse and are therefore 
classified into two separate phyla, Ascomycota or sac 
fungi and Basidiomycota or higher fungi.

 y Although yeast are single-celled organisms, they 
possess a cellular organization similar to that of higher 
organisms, including humans. Specifically, their genetic 
content is contained within a nucleus. This classifies 
them as eukaryotic organisms, unlike their single-celled 
counterparts, bacteria, which do not have a nucleus and 
are considered prokaryotes.
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 y They are commonly found on plant leaves, flowers, and 
fruits, as well as in soil. 

 y Yeast is used in various economic activities like bakery 
industry, fermentation of alcohol, pharmaceuticals etc.

 y Yeast are also found on the surface of the skin and in 
the intestinal tracts of warm-blooded animals, where 
they may live symbiotically or as parasites. 

 y  The common “yeast infection” is typically caused by 
Candida albicans.

B. Classes of Fungi

The morphology of the mycelium, mode of spore formation 
and fruiting bodies form the basis for the division of the 
kingdom into various classes.

i.	 Phycomycetes

• Members of phycomycetes are found in aquatic 
habitats and on decaying wood in moist and damp 
places or as obligate parasites on plants. 

• Asexual reproduction takes place by spores. These 
spores are endogenously produced in sporangium.

• Some common examples are Mucor, Rhizopus (the 
bread mould mentioned earlier) and Albugo (the 
parasitic fungi on mustard).

ii.	 Ascomycetes

• Commonly known as sac-fungi, the ascomycetes 
are mostly multicellular, e.g., Penicillium, or rarely 
unicellular, e.g., yeast (Saccharomyces). They are 
saprophytic, decomposers, parasitic or coprophilous 
(growing on dung). 

• The asexual spores are conidia produced 
exogenously on the special mycelium called 
conidiophores.

• Some examples are Aspergillus, Claviceps and 
Neurospora. 

• Neurospora is used extensively in biochemical 
and genetic work. Many members like morels and 
truffles are edible and are considered delicacies.

iii.	 Basidiomycetes

• Commonly known forms of basidiomycetes are 
mushrooms, bracket fungi or puffballs. 

• They grow in soil, on logs and tree stumps and in 
living plant bodies as parasites, e.g., rusts and 
smuts.

• Some common members are Agaricus (mushroom), 
Ustilago (smut) and Puccinia (rust fungus).

iv.	 Deuteromycetes

• Commonly known as imperfect fungi because only 
the asexual or vegetative phases of these fungi are 
known. 

• When the sexual forms of these fungi were 
discovered they were moved into classes they 
rightly belong to.  

• Some members are saprophytes or parasites while 
a large number of them are decomposers of litter 
and help in mineral cycling. 

• Some examples are Colletotrichum and Trichoderma

6.6.4 Kingdom Plantae

PLANTS

DON’T MAKE SEEDS

Has no true 
roots, stems 

or leaves

Has no roots, 
stems or leaves 

Structure

MOSSESALGAE

Has some roots, 
stems or leaves 

Structure

Has roots, 
stems and 

leaves
No Flowers 

(gymnosperms)
Flowers 

(angiosperms)

MAKE SEEDS

FERNS CONIFERS SUNFLOWER

A. Algae

 y Algae are chlorophyll-bearing, simple, autotrophic and 
largely aquatic (both fresh water and marine) organisms. 

 y They occur in a variety of other habitats: moist stones, 
soils and wood. Some of them also occur in association 
with fungi (lichen) and animals (e.g., on sloth bear).

 y The size ranges from the microscopic unicellular forms 
like Chlamydomonas, to colonial forms like Volvox and 
to the filamentous forms like Ulothrix and Spirogyra. 

 y A few of the marine forms such as kelps, form massive 
plant bodies.

 y Algae are useful to man in a variety of ways. At least 
a	half	of	 the	 total	carbon	dioxide	 fixation	on	earth	 is	
carried	 out	 by	 algae	 through	 photosynthesis.	 Being	
photosynthetic	 they	 increase	 the	 level	 of	 dissolved	
oxygen in their immediate environment.

 y They are of paramount importance as primary producers 
of energy-rich compounds which form the basis of the 
food cycles of all aquatic animals.
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 y The algae are divided into three main classes: 
Chlorophyceae, Phaeophyceae and Rhodophyceae.

Chlorophyceae

 y The members of Chlorophyceae are commonly called 
green algae.

 y They are usually grass green due to the dominance of 
pigments chlorophyll a and b. Some commonly found 
green algae are: Chlamydomonas, Volvox, Ulothrix, 
Spirogyra and Chara.

Phaeophyceae

 y  The members of Phaeophyceae or brown algae are 
found primarily in marine habitats. 

 y They possess chlorophyll a, c, carotenoids and 
xanthophylls. The common forms are Laminaria, 
Sargassum and Fucus. 

Rhodophyceae

 y Rhodophyta are commonly called red algae because of 
the predominance of the red pigment, r-phycoerythrin 
in their body. 

 y Majority of the red algae are marine with greater 
concentrations found in the warmer areas.

 y They occur in both well-lighted regions close to the 
surface of water and also at great depths in oceans 
where relatively little light penetrates. 

 y The common members are: Gracilaria and Gelidium.

B. Bryophytes

 y Bryophytes include the various mosses and liverworts 
that are found commonly growing in moist shaded 
areas in the hills.

 y Bryophytes are also called amphibians of the plant 
kingdom because these plants can live in soil but are 
dependent on water for sexual reproduction. 

 y They usually occur in damp, humid and shaded localities. 
They play an important role in plant succession on bare 
rocks/soil.

 y Since mosses form dense mats on the soil, they reduce 
the impact of falling rain and prevent soil erosion. 

 y The bryophytes are divided into liverworts and mosses.

 y The liverworts grow usually in moist, shady habitats 
such as banks of streams, marshy ground, damp soil, 
bark of trees and deep in the woods. e.g., Marchantia.

C. Pteridophytes

 y The Pteridophytes include horsetails and ferns. 

 y Pteridophytes are used for medicinal purposes and as 
soil-binders. 

 y They are also frequently grown as ornamentals/
decorative plants.

 y Evolutionarily, they are the first terrestrial plants to 
possess vascular tissues – xylem and phloem. 

 y The pteridophytes are found in cool, damp, shady places 
though some may flourish well in sandy-soil conditions.

 y The leaves in pteridophyta are small (microphylls) as in 
Selaginella or large (macrophylls) as in ferns. 

Phanerogams – Plants with Seeds

 y Plants with well differentiated reproductive tissues that 
ultimately make seeds are called phanerogams.

 y Seeds are the result of the reproductive process. They 
consist of the embryo along with stored food, which 
serves for the initial growth of the embryo during 
germination.

 y This group is further classified, based on whether the 
seeds are naked or enclosed in fruits, giving us two 
groups: gymnosperms and angiosperms.

D. Gymnosperms

 y The gymnosperms (gymnos: naked, sperma: seeds) 
are plants in which the ovules are not enclosed by any 
ovary wall and remain exposed, both before and after 
fertilization. 

 y The seeds that develop post-fertilisation, are not 
covered, i.e., are naked. 

 y Gymnosperms include medium-sized trees or tall 
trees and shrubs. One of the gymnosperms, the giant 
redwood tree Sequoia is one of the tallest tree species. 

 y Roots in some genera have fungal association in 
the form of mycorrhiza (Pinus), while in some others 
(Cycas) small specialized roots called coralloid roots 
are associated with N2- fixing cyanobacteria.

 y The plants of this group bear naked seeds and are 
usually perennial, evergreen and woody. The seeds that 
develop post-fertilisation are naked too. Examples are 
pines, such as deodar.

 y The leaves in gymnosperms are well-adapted to 
withstand extremes of temperature, humidity and wind.
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E. Angiosperms

 y Unlike the gymnosperms where the ovules are naked, in 
the angiosperms or flowering plants, the pollen grains 
and ovules are developed in specialized structures 
called flowers. 

 y The seeds develop inside an organ which is modified to 
become a fruit. These are also called flowering plants.

 y Pollen grain, after dispersal from the anthers, are carried 
by wind or various other agencies to the stigma of a 
pistil. This is termed as pollination.

Monocots	and	Dicots

 y The angiosperms are divided into two groups on the 
basis of the number of cotyledons present in the seed.

 y  Plants with seeds having a single cotyledon are called 
monocotyledonous or monocots. Plants with seeds 
having two cotyledons are called dicots.

 y The angiosperms are an exceptionally large group of 
plants occurring in wide range of habitats.

 y They range in size from tiny, almost microscopic Wolfia 
to tall trees of Eucalyptus (over 100 metres). 

 y They provide us with food, fodder, fuel, medicines and 
several other commercially important products. They 
are divided into two classes: the dicotyledons and the 
monocotyledons.

Plant Kingdom

Mosses &  
Liverworts

Angiosperms 
(Flowering 

Plants)
Gymnosperms 

(Conifers)Ferns

Transpiration

 y Plants absorb mineral nutrients and water from the 
soil. Not all the water absorbed is utilized by the 
plant. The water evaporates through the stomata 
present on the surface of the leaves by the process of 
transpiration.

 y The evaporation of water from leaves generates a 
suction pull (the same that you produce when you suck 
water through a straw) which can pull water to great 
heights in the tall trees. Transpiration also cools the 
plant.

water evaprates 
from	leaf	surface

water travels 
through plant

The small 
openings on 

the underside 
of leaves are 
called	stomata

water absorbed 
by roots

Plants carry out photosynthesis only during the day and 
respiration both during the day time as well as night.

Transportation of Water and Minerals in Plants

 y The vascular tissue for the transport of water and 
nutrients in the plant is called the xylem.

 y The xylem forms a continuous network of channels 
that connects roots to the leaves through the stem and 
branches and thus transports water to the entire plant 
leaves synthesize food.

 y The food has to be transported to all parts of the plant. 
This is done by the vascular tissue called the phloem. 
Thus, xylem and phloem transport substances in 
plants.

one-way only water and food

cells	have	 
end walls with 
perforations

two-way flow

water and  
minerals

no end walls 
between	cells

thick	walls	
stiffened  

with lignin

Xylem vessel Phloem vessel
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6.6.5 Kingdom Animalia

These	are	animals	that	have	a	backbone. These	are	animals	that	do	not	have	a	backbone.

Birds

Have feathers and wings.
Have beaks and lay eggs.

Warm blooded.
(Wren, Swan)

Mammals

Have fur or hair.
Feed young on milk.

Warm blooded.
(Cow, Human)

Protozoa

Single cell organisms 
all microscopic.

Echinoderms

Spiny sea creatures.
(Starfi sh, Sea Urchin)

Arthropods

Hard external skeleton 
and jointed limbs. Molluscs

Soft bodies, most have shells.
(Snails, Limpet)

Coelenterates

Soft bodies, stinging cells.
(Jellyfi sh, Sea anemone)

Arachnids

Eight legs, two body 
parts, no antennae.
(Spider, Scorpion)

Crustaceans

Mostly sea creatures.
Many legs and two sets 

of antennae.
(Crab, Lobster)

Insects

Wings, six legs, three 
body parts, one pair of 

antennae.
(Bee, Ladybird)

Myriapods

Many legs and 
body segments.

(Centipede, 
Millipede)

Annelid Worms

Segmented bodies.
(Earthworm, Leech)

Flatworms

Simple and soft bodied.
(Tape worm, Flukes)

Amphibians

Have moist slimy skin.
Lay eggs in water.

Cold blooded.
(Frog, Newt)

Fish

Have scales on their bodies.
Have gills for breathing. 

Cold blooded.
(Shark, Tuna)

Reptiles

Have dry scaly skin. 
Lay eggs on dry land.

Cold blooded.
(Snake, Crocodile)

ANIMALS
INVERTEBRATESVERTEBRATES

(Tape worm, Flukes)

Fish

Classification	of	Animals	Kingdom

WITHOUT A BACKBONE

ARTHROPODA FISH AMPHIBIA REPTILES AVES (birds) MAMMALS

Whale

elephant

cat

human

gull

penguin

sparrow

tortoise

crocodile

snake

lizard

frog

toad

ray

salmon

guppie

(a)	insecta

(b)	crustacea

(c)	arachnida

(d) Diplopoda

(e)	Mollusca

Cold-Blooded Animals Wam-Blooded Animals

WITH A BACKBONE
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A. Non-Chordates/Invertebrates

Non-chordates are animals without a notochord – the rod-
like elastic structure that supports the body. This phylum 
consists of a small group of worm-like, marine species with 
an organ-system level of organization. 

Phylum Porifera to Phylum Hemichordata are called Non-
chordates. 

Invertebrates	can	be	classified	into:	

1. Phylum – Porifera

2. Phylum - Coelenterate (Cnidaria)

3. Phylum – Ctenophora

4. Phylum – Platyhelminthes

5. Phylum - Aschelminthes (Nematoda) 

6. Phylum - Annelida

7. Phylum – Arthropoda

8. Phylum – Mollusca

9. Phylum – Echinodermata

10. Phylum – Hemichordata

Phylum - Porifera

 y They are commonly called sponges.

 y They are generally marine and mostly asymmetrical animals.

 y Sponges have a water transport or canal system.

 y Examples: (a) Sycon (b) Euspongia (c) Spongilla

 y Spongilla (Fresh water sponge) and Euspongia (Bath 
sponge).

Phylum - Coelenterata (Cnidaria)

 y The name cnidaria is derived from the cnidoblasts 
or cnidocytes, Cnidoblasts are used for anchorage, 
defense and for the capture of prey.

 y Jellyfish and sea anemones are common examples.

 y Some of these species live in colonies (corals).  Some 
have a solitary [living alone] like–span (hydra).

 y Examples: Aurelia (jelly fish), Physalia (Portuguese 
man-of-war)

Phylum - Ctenophora

 y Ctenophora are commonly known as sea walnuts or 
comb jellies.

 y Bioluminescence (the property of a living organism to 
emit light) is well-marked in ctenophores.

 y Example: Ctenoplana

Phylum - Platyhelminthes

 y Generally termed as flat worms.

 y They may be free-living or parasitic.

 y Parasites are mostly endoparasites found in animals 
including human beings. 

 y Some of them absorb nutrients from the host directly 
through their body surface.

 y Examples: Tapeworm, Liver fluke
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Phylum	–	Aschelminthes	(Nemotoda)

 y These are very familiar as parasitic worms causing 
diseases, such as the worms causing elephantiasis 
(filarial worms) or the worms in the intestines 
(roundworm or pinworms).

 y The body is circular in cross-
section, hence, the name 
roundworms.

Phylum – Annelida

 y Annelida are aquatic (marine and fresh water) or 
terrestrial; free-living, and sometimes parasitic.

 y Their body surface is distinctly marked out into 
segments or metameres (metamerically segmented) 
and, hence, the phylum name Annelida

 y Examples: Earthworm, Neries, Leech

Phylum – Arthropoda

 y Insects, arachnids and crustaceans are members of the 
largest category of creatures on the planet: arthropods.

 y Arthropods have hard, external shells called 
“exoskeletons,” segmented bodies and jointed legs.

 y Examples: Prawns, Butterflies, Houseflies, Spiders, 
Scorpions and Crabs.

Phylum	–	Mollusca

 y Mollusca are the second largest animal phylum. They 
are terrestrial or aquatic.

 y Examples: Octopus, snails, slugs and mussels.

Phylum	Mollusca

Phylum	–	Echinodermata

 y Water-driven tube system (water vascular system) are 
used for locomotion, capture and transport of food and 
respiration.

 y Examples: Starfish, sea urchin, sea cucumber

Phylum	–	Hemichordata

 y Hemichordata was earlier considered as a sub-phylum 
under phylum Chordata. But now it is placed as a 
separate phylum under non-Chordata.

 y Examples: Balanoglossus and Saccoglossus.

Viviparous and Oviparous Animals

 y We have learnt that some animals give birth to young 
ones while some animals lay eggs which later develop 
into young ones.
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 y  The animals which give birth to young ones are called 
viviparous animals.

 y Those animals which lay eggs are called oviparous animals.

 y In some animals, the young ones may look very different 
from the adults. Recall the life cycle of the silkworm (egg 
→ larva or caterpillar → pupa → adult) (egg → tadpole 
(larva) → adult). The transformation of the larva into an 
adult through drastic changes is called metamorphosis

A. Chordates/Vertebrates

 y Chordates are animals characterized by the presence of 
notochord at some stage of development. This phylum 
is fundamentally characterized by the presence of 
a notochord. It has an upper side, hollow nerve cord, 
paired with pharyngeal gill slits. 

 y Phylum Chordata is divided into three subphyla: 
Urochordata, Cephalochordata, and Vertebrata.

 y Subphylum – Vertebrata – In this subphylum, the 
vertebral column is mainly replaced by and includes a 
well-developed head. 

 y The subphylum Vertebrata is divided into five classes of 
vertebrates (animals with backbones)

Vertebrates’	classification

The five classes of vertebrates comprise of all the species 
of animals have developed vertebral column and internal 
skeleton. They are:

1. Pisces

2. Amphibia

3. Reptilia

4. Aves

5. Mammalia

Class	Pisces	(Fishes)

 y They are cold-blooded, aquatic animals, having a 
streamlined body and a pair of fins which are used for 
swimming.

 y Tail fin helps in changing direction and exoskeleton is 
the form of scales. Endoskeleton may be cartilaginous 
or bony while respiration occurs through gills. 

 y They also have eyes without eyelids.

 y Examples: Dogfish and Rohu.

Class Amphibia

 y They usually comprise of those organisms which are 
cold-blooded and are the habitat of the freshwaters or 
terrestrial. 

 y These organisms are mainly characterized by the two 
pairs of limbs, smooth and moist skin for respiration. 

 y They have protruding eyes protected by usually more 
than one pair of eyelids (Frogs have 3). 

 y Examples: Frog, Toad, and Salamander.

Class	Reptilia

 y They comprise of those organisms which are 
ectothermic in nature (cold-blooded). Most members 
have dry skin bearing scales or bony plates.

 y They are characterized by the presence of a neck and 
the absence of external ear. Digits are provided with 
claws.

 y Examples: Tortoise, Wall lizard, Snake, etc.

Class Aves (Birds)

 y They are warm-blooded animals having streamlined 
body for lower air resistance during flight and their 
forelimbs are modified into wings. 

 y They are characterized by digits which are clawed and 
covered with scales, exoskeleton in the form of feathers 
and the presence of a neck and beak. 

 y Examples: Parrot, Pigeon, Duck, etc.

Class Mammalia

 y These organisms are distinguished by the presence 
of mammary glands, a body that is divided into Head-
Neck-Trunk-Tail.

 y Digits are provided with claws, nails, hooves. Most of 
the members in this species lack the external ear (also 
called as pinna).

 y They are warm-blooded animals.

 y Examples: Monkey, Man, Lion, Bat, Rat, Squirrel, etc.
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1.	 Consider	the	following	statements:	 [2019]

1. Some species of turtles are herbivores.

2. Some species of fish are herbivores.

3. Some species of marine mammals are herbivores.

4. Some species of snakes are viviparous.

Which of the statements given above are correct?

 (a) 1 and 3 only (b) 2, 3 and 4 only

 (c) 2 and 4 only (d)  1, 2, 3 and 4

2.	 Which	of	the	following	statement	is/are	correct?

	 [2016]

Virsuses can infect

1. Bacteria

2. Fungi

3. Plants

Select the correct answer using the code given below:

 (a) 1 and 2 only (b) 3 only

 (c) 1 and 3 only (d) 1, 2 and 3

3.	 Which	one	of	the	following	is	the	process	involved	in	
photosynthesis?	 [2014]

(a) Potential energy is released to form free energy.

(b) Free energy is converted into potential energy and 
stored.

(c) Food is oxidized to release carbon dioxide and 
water.

(d) Oxygen is taken and carbon dioxide and water 
vapour are given out.

4.	 Lichens,	 which	 are	 capable	 of	 initiating	 ecological	
succession	 even	 on	 a	 bare	 rock,	 are	 actually	 a	
symbiotic	association	of		 [2014]

(a) Algae and bateria

(b) Algae and fungi

(c) Bacteria and fungi

(d) Fungi and mosses

5.	 Improper	handling	and	storage	of	cereal	grains	and	
oilseeds	 result	 in	 the	 production	 of	 toxins	 known	
as	 aflatoxins	which	 are	 not	 generally	 destroyed	by	
normal	cooking	process.	aflatoxins	are	produced	by 
	 [2013]

 (a) bacteria (b) protozoa

 (c) moulds (d) viruses

6.	 Consider	the	following	organisms:	 [2013]

 1. Agaricus 2. Nostoc

 3. Spirogyra

Which of the above is / are used as biofertilizer bio-
fertilizers?

 (a)  1 and 2 (b) 2 only

 (c) 2 and 3 (d) 3 only

7.	 Which	 of	 the	 following	 statements	 is/are	 correct? 
	 [2013]

1. Viruses lack enzymes necessary for the generation 
of energy.

2. Viruses can be cultured in any synthetic medium.

3. Viruses are transmitted from one organism to 
another by biological vectors only.

Select the correct answer using the codes given below:

 (a)  1 only (b) 2 and 3 only

 (c) 1 and 3 only (d) 1, 2 and 3

Prelims Grasp

1. (d) 2. (d) 3. (b) 4. (b) 5. (c) 6. (b) 7. (a)

Answers


	Science & Technology

