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BIOLOGY 

BIOLOGY: 

AN INTRODUCTION 

Biology is the branch of science,that deals with the study of all forms of life which include 

microorganisms, plants and animals.  Aristotle is known as the Father of Biology.  The term ‘biology’ was 

first coined by Lamarck and Treviranus in 1802.  The living and non-living beings at sub-atomic level are 

basically similar and the fundamental, chemical and physical principles are equally applicable to both of 

them. 

Aristotle is also called as the Father of Zoology, who elaborated the structure of animals, their nature, 

classification, reproduction, etc.  (Nearly 500 animals) in his book ‘Historia Animalium’.  He is also 

regarded as Father of Embryology. 

Theophrastus is known as Father of Botany.  He wrote a book ‘Historia Plantarum’, in which he 

presented the account of about 500 plants. 

CHARACTERISTICS OF LIVING BEINGS 

The living organisms have following unique characteristics, which differentiate them from non-living 

organism. 

 

CELULLAR STRUCTURE 

Cell is the building block of living body.  It is the structural and functional unit of life.  This complex 

arrangement lacks in non-living things. 

 

METABOLISM 

It is the dynamic feature of living beings.  It is the sum total of all chemical reactions occurring in the 

body of an organism.  Metabolism can be categorized into two types 

 

ANABOLISM 

It is the constructive phase, as in this phase, protoplasm and other complex substances are formed 

which help in growth and development of the body, e.g. protein synthesis from amino acids, glucose 

formation in photosynthesis, etc. 

CATABOLISM 

It is the destructive phase in which complex molecules (nutrients) are broken down into simpler ones, 

resulting in the release of energy, e.g. breakdown of starch to form glucose, which later on gets broken 

into water (H2O), carbon dioxide (CO2) and releases energy to be used by organisms. 

NUTRITION 

All living organisms require nutrition for growth and development. Intake of food particles to obtain 

energy and material for life sustaining activities is called nutrition. 
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GROWTH AND DEVELOPMENT 

The life of every organism begins from a cell.  It further divides to form many cells or tissues, which later 

forms organs, organ system and finally a complete body.  This phenomenon is called growth, which is 

the distinctive feature of an organism.  Following points differentiate the growth in living and non-living 

being. 

 

GROWTH VIZ INTERNAL FORCES 

Living organisms show internal growth due to the synthesis of biomass and continuous formation of new 

cells inside the body. 

 

GROWTH VIZ EXTERNAL FORCES 

Some non-living articles can also show increase in size, e.g. mountains, boulders, crystals, etc. due to 

addition of similar materials to their outer surface, i.e. in these cases growth is external, e.g. rolling 

snowball gathers mass. It is the example of growth of non-living matter.   A dead organism does not 

grow. 

 

RESPIRATION 

A biological process occurring in all living beings, involving oxidation of food with consequent release of 

energy (ATP) is called respiration.  This process can be summarized as  

C6H12O6 + 6O2            6CO2 + 6H2O + 678 kcal 

SENSITIVITY 

All organisms are sensitive towards environmental changes.  They have consciousness for their 

protection, feeling of hot and cold, withdrawal of hands after thorns prick or touching acid.  This act is 

also known as excitability. 

 

REPRODUCTION 

It is the salient feature of living organisms.  Every organism reproduces for maintaining the continuity of 

life, e.g. plant produces seeds, which germinate to produce the same plant again, likewise, mammals 

give birth to the child. 

 

LIFE CYCLE 

Every organism has a fixed lifespan.  Unicellular organism loses its identity after giving birth to the 

offsprings while the multicellular organism remains alive after childbirth. 

 

ADAPTATION 

Adjustment of an organism in response to external environmental changes is called adaptation. e.g. 

fishes are adapted to live in water, while frogs are adapted to live on land and in water both.  

Adaptation may be of two types. 

(i) Short Term, e.g. hibernation or winter sleep and aestivation or summer sleep. 

(ii) Long Term, e.g. modification of leaves in desert plants to reduce water loss. 
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BRANCHES OF BIOLOGY 

The development of a variety of tools and techniques has given rise to many branches of biology.  These 

are as follows 

Branch of Botany 

Agronomy Study of crops 

Anthology Study of flowers 

Dendrochronolgy Study of age of trees 

Dendrology Study of trees and shrubs 

Ethanobotany Study of plants by tribes 

Exobiology Study of organisms present on the planets or in a space 

Histology Study of tissues 

Horticulture Study of fruits, vegetables and garden crops 

Mycology Study of fungi 

Palaeobotany Study of plant fossils 

Parasitology Study of parasites 

Pedology Study of soil formation 

Phycology Study of algae 

Pomology Study of fruits 

Siliviculture Care and cultivation of forest trees 

Spermology Study of seeds 

Tissue culture Growth of tissue in synthetic medium 

 

Branches of Zoology 

Arachnology Study of spiders 

Biochemistry Study of chemical composition of organism 

Ethology Study of animal behavior 

Eugenics Study of improvement of human race by the use of genetics 

Euphenics Study of improvement of human race by altering protein chain 

Entomology Study of insects 

Gerontology Study of changes in organism with age 

Haematology Study of blood and its diseases 

Herpetology Study of reptiles and amphibians 

Ichtyology Study of fishes 

Myology Study of muscles 

Odontology Study of teeth 

Ornithology Study of birds 

Oesteology Study of bones 

Ophiology Study of snakes 

Phylogeny Developmental history of an organism 

Taxonomy Study of classification of organisms 

 

Branches of Life Science 
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Anatomy Study of internal organs 

Biometrics Mathematical analysis of observations of biological experiments 

Cytology Study of cells 

Embryology Study of formation, fusion of gametes and development of embryo 

Genetics Study of heredity and variations 

Genetic engineering Study of formation and transfer of synthetic genes 

Pharmacology Study of different drugs and their action 

 

SOME SCIENTISTS AND THEIR SIGNIFICANT CONTRIBUTION IN BIOLOGY 

Pioneers of Various Branches of Biology 

Branches Father 

Bacteriology Robert Koch 

Immunology Edward Jenner 

Indian Algology MOP lyenger 

Indian Brylogy SR Kashyap 

Indian Ecology R Mishra 

Indian Mycology BJ Butler 

Medical Science Hippocrates 

Microbiology Louis Pasteur 

Modern Botany Linnaeus 

Embryology Von Baer 

Mycology Michelli 

 

Some Important Contributions 

Contributions Discoverer 

Blood  circulation William Harvey 

Blood group Karl Landsteiner 

Cellular nucleus Robert Brown 

 Finger printing Alec Jaffreys 

Enzymes Eduard Buchner 

Endoplasmic reticulum Porter 

Green revolution Norman E Boriaug 

Green revolution in India MS Swaminathan 

Golgi body Camillo Golgi 

Harmones Bayliss and Starling 

Microscope Antonie van Leeuwenhoek 

Mitosis Walther Flemming 

Pencillin Alexander Fleming 

Plant Physiology StephenHales 

Ribosomes Paiade 

Virus D Ivanowsky 

 

Theories and Their Founders 

Theories Scientists 
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New cells arise from pre-existing cells Rudolf Virchow 

Principle of inheritance Gregor John Mendel 

Modern principle of inheritance Thomas Hunt Morgan 

Mutation theory Hugo de Vries 

Cell theory M Schleiden and T Schwann 

Theory of inheritance of acquired characters Lamarck 

Theory of germ plasm Weismann 

Binomial nomenclature and taxonomy Carolus Linnaeus 

DNA double helical model Watson and Crick 

Racapitulation theory Haeckel 

Chromosomal theory of inheritance Sutton and Boveri 

Protoplasm is physical basis of life Huxley 

 

Basic (Pure) and Applied Biology 

In addition to various branches, biology can also be divided into two broad branches.  These are as 

follows 

i. Basic Biology: - It is the study of basic principles of living organism, i.e. their structure and 

functions, to gain knowledge about life.  It includes botany, zoology and microbiology 

ii. Applied Biology: - It is the application of principles of biology for the welfare of human kind.  It 

includes agriculture, medical science, veterinary science and pharmacy. 

Misuse of Biology 

Various biological techniques have been used against the human race.  These are as follow 

Amniocentesis: - A technique which detects the foetal abnormalities by analyzing chromosomal defects 

or aberrations at the foetal stage.This test also reveals the sex of the foetus, which has increased the 

cases of female foetus abortion in India. 

Bioweapons: - These are antibiotic resistant microorganism with increased infectivity.  These are used 

as an agent of effective weapon of bioterrorism. 

 

 


