
Key Takeaways

• Introduction to Kingdom Plantae

• Introduction to Kingdom Animalia

• Virus  • Viroids

• Prions • Lichens

•  Kingdom Fungi: Phycomycetes, Ascomycetes, 
Basidiomycetes, Deuteromycetes

Prerequisites

Kingdom Plantae

• They are eukaryotic organisms 

        • The plant cells have a membrane-bound nucleus and organelles.

        • They have a cell wall made up of cellulose.

        • They have starch as reserve food material.

• Mode of nutrition

        • Autotrophic

               • Plants produce their own food by using carbon dioxide in the presence of sunlight.

        • Some of them show partial heterotrophic nutrition. 

               • Insectivorous (Venus flytrap)                                  • Parasitic (Cuscuta)

Characteristics

Cuscuta
Venus Flytrap
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Kingdom Animalia

• Kingdom Animalia consists of several phyla of eukaryotic organisms.

• The cells lack a cell wall.

• The organisms are multicellular.

• They show tissue/organ/organ system level of organisation.

• A definite growth pattern can be seen.

• Complex sensory and neuromotor mechanisms can be seen in higher organisms.

• Most members of the kingdom show locomotion.

Diversity in Kingdom Animalia

General Characteristics

• Heterotrophic

 — Holozoic

          ○ They consume food through the mouth.

• The food consumed is stored in the form of glycogen or fat.

Mode of Nutrition

BasidiomycetesKingdom Plantae

Algae PteridophytesBryophytes Gymnosperms Angiosperms

• Life cycle shows alternation of generation and consists of the following two phases:

        • Diploid sporophytic phase

        • Haploid gametophytic phase

• Mode of reproduction: Both sexual and asexual
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Viruses, Viroids, Prions and Lichen

R.H. Whittaker’s 
five kingdom classification

does not mention 
viruses, viroids, prions and lichens.

Lichen

Viroid

Virus

Prion

Viruses

• The contributions of different scientists towards the discovery of viruses are given below:

•  Virus means venom

•  Worked on Tobacco 
mosaic virus (TMV)

•  Found that virus was 
smaller than bacteria

•  Crystallised Tobacco 
Mosaic Virus (TMV)

•  Crystals mostly consisted 
of proteins

Dmitri Ivanovsky

•  Demonstrated that 
extract from infected 
tobacco plants caused 
disease in healthy plants

•  Called the extract 
‘contagium vivum 
fluidum’ (infectious living 
fluid)

M.W. Beijerinck W.M. Stanley

Discovery of Virus

Both sexual and 
asexualSexual

Reproduction
Reproduction

Asexual (E.g., Hydra)
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•  They contain infectious genetic material (either DNA or RNA, never both).

•  The infectious material is covered by a protein coat known as capsid.

•  Capsid is made of protein subunits known as capsomeres.

Parts of a Virus

Nucleic acid

Capsid

Capsomere

Structure of Virus - Nucleoprotein

Living Properties

Contains genetic material (DNA or RNA) 

Surrounded by protein coat 

Undergoes mutation*   

Reproduces in living host

Inert crystalline structure

Lacks enzyme system

 Obligate parasites

Acellular

Non-living Properties

• * Mutation is the change in the genetic material of an organism (DNA) or a virus (DNA or RNA, 
never both).

• They are obligate intracellular parasites and cause diseases in the host.
     ○ An obligate parasite is a parasite that requires a living host to complete its life cycle.

• Viruses are neither living nor non-living.

Characteristics of Virus
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Spherical

Influenza Adenovirus BacteriophageTobacco 
Mosaic Virus

Polyhedral Helical Complex

Shape

Based on Shape

• Tobacco mosaic disease in plants

    •  Caused by the Tobacco Mosaic Virus (TMV)

    •  Characteristics of the Tobacco Mosaic Virus are:

           • Cylindrical in shape

           •  Genetic material - Single stranded RNA (ssRNA)

           •  Capsid made up of about 2130 capsomeres

Viral infections

E.g., Tobacco Mosaic Virus

E.g., Influenza,
Mumps

E.g., Rotavirus E.g., Small pox

E.g., T4 Bacteriophage

Plants 
(phytophage)

Viral host

Animals 
(zoophage)

Bacteria
(bacteriophage)

ssRNA

ssRNA dsRNA dsDNA

dsDNA

Classification of Virus

Based on Host
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Diseases Caused by Viruses in Humans

Smallpox

Hepatitis

AIDS Influenza

Herpes

Polio

Viral Infections in Humans

Symptoms of Viral Infection in Plants

Leaf Rolling Leaf Curling

Dwarfing

Vein ClearingMosaic 
Formation

Yellowing 
of Leaves

Nucleic acid
(RNA)

Capsomere
(proteins)

Tobacco Mosaic DiseaseTobacco Mosaic Virus
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• Infection is caused by the virus T4 Bacteriophage.

•  The genetic material of T4 Bacteriophage is double stranded DNA (dsDNA).

Viral infections in E. coli

Head

Neck

Whiskers

Baseplate

Tail Fibers

Tail

T4 Bacteriophage

We are all going through the crisis caused by this tiny 
virus, commonly known as the Coronavirus. While there 
is no cure or vaccine for the virus yet, washing your 
hands with soap can help protect you from it. How so?

Viruses have two main parts: the nucleic acid and the 
protein coat. Some viruses also have a lipid envelope, 
like the Coronavirus. When we wash our hands with 
soap, the soap molecules disrupt the lipid layer, thereby 
inactivating the virus.

Washing hands

Did you know?

• They are the smallest known pathogens.

• They were discovered by T.O Diener.

• They consist of free single-stranded RNA of low molecular weight.

• They are obligate intracellular parasites.

       • Affect mostly plants

       • Cause diseases like the potato spindle tuber disease

Viroids

© 2020, BYJU'S. All rights reserved

07



Prions

• Prions are abnormally folded proteins.

• They are similar in size to viruses.

• They cause neurodegenerative diseases.

• They are highly infectious (untreatable and fatal).

Prion

Scrapie infected sheep Creutzfeldt-Jakob 
disease (CJD) in 

humans: Degenerative 
brain disorder

Bovine Spongiform 
Encephalopathy (BSE) 
or Mad cow disease

Diseases Caused by Prions

Viroids

Lacks protein coat

Genetic material is RNA

Smaller

Viroids structure Virus structure

Spike Envelope

Nucleic acid

Larger

Genetic material can be DNA or RNA

Has protein coat

Virus

Differences Between Viruses and Viroids
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Lichen

 •   Lichens are the symbiotic associations between algae (phycobiont) or cyanobacteria   
(cyanobiont) and fungi (mycobiont).

Symbiotic Relationship seen in Lichen

Provides nutrition
Absorbs water, minerals, 

and provides shelter

Lichen 
(symbiosis)

Cyanobiont 
(cyanobacterium) or 

Phycobiont
 (Green alga) 
Autotrophic 

Mycobiont 
(fungus) 

Heterotrophic

•   Importance of lichens

          • Lichens are early colonisers of barren land.

          • They are also used in making litmus indicators.

          • They are also bioindicators of air pollution (sensitive to SO2).

Lichen as a Bioindicator

With PollutionWithout Pollution

Summary Sheet

Plants produce their own 
nutrition by using carbon 
dioxide in the presence of 

sunlight.

They are eukaryotic 
autotrophs.

Kingdom Plantae

Autotrophic

Mode of
Reproduction

Mode of
Nutrition

Sexual

Asexual
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Kingdom Animalia includes several 
phyla of eukaryotic organisms 

whose cells lack cell wall.

Kingdom Animalia Heterotrophic mode of nutrition 
is one where an organism 

depends on other organisms 
for obtaining nutrition.

Heterotrophic

Asexual reproduction is the 
process by which an organism 
generates offspring without the 

fusion of gametes.

Holozoic mode of nutrition 
is a type of heterotrophic 

nutrition where the 
ingestion of food is 

observed along with internal 
processing of the food.

Sexual reproduction is the 
process by which an offspring is 
formed by the fusion of gametes 

derived from the parents.

Holozoic

Asexual Reproduction Sexual Reproduction

Mode of 
Nutrition

Reproduction

Capsomeres

Zoophages Bacteriophages

Capsomeres are the small 
subunits of the capsid.

Bacteriophages are viruses 
that infect bacteria.

Zoophages are viruses 
that infect animals.

Phytophages 

Phytophages are viruses 
that infect plants.

Viruses are 
small non-

cellular obligate 
intracellular 
parasites.

Capsid is a protein coat that covers the 
genetic material of viruses.

Viruses

Capsid

Obligate parasites are those organisms that 
infect a host cell and cannot complete its life 

cycle without the host cell.

Obligate parasites

Acellular organisms are those that 
lack a definite cellular structure.

AcellularCharacteristics

Viral infections

Structure

DNA/RNA 

as genetic material
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Viroids

Viroids are infectious agents 
consisting of only free RNA. They 

cause diseases like the potato 
spindle tuber disease.

Prions

Prions are abnormally folded 
proteins that are infectious and 

cause diseases.

Lichens are symbiotic 
associations 

between an alga or a 
cyanobacterium and a 

fungus. 

Lichens

Symbiotic association is the 
relationship between two 
organisms where both the 
organisms are benefited. 

Symbiotic association

Bioindicators are living organisms 
that serve as indicators to the 

health of the environment.

Bioindicators

Phycobiont 
refers to the algal 

component of 
lichen.

Mycobiont refers to the 
fungal component of 

the lichen.

Cyanobiont 
refers to the 

cyanobacterial 
component of 

lichen.

Phycobiont

Mycobiont

Cyanobiont
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