
Course Name : BSC 

Subject Name:   

Introductory Biology  

 

Prepared by Assistant Professor’s Team  

of 

Microtek College of Management & Technology 

 

Under Guidance of  

 

Dr. Pankaj Rajhans 

An Alumni of IIT-Delhi 

President & Executive Director 

Microtek College of Management & Technology 

Jaunpur & Varanasi (U.P) 

  



Introductory Biology 
Syllabi                                                                                                        Mapping in Book 

Unit-I-Living World  

Biology & Its Branches                                                                                          (Page 3-8)  

Relationships with other sciences 

Scientific methods in Biology 

Historical breakthroughs 

Scope of biology and career options 

Role of Biology in dispelling 

Myths and misbelieves 

Characters of living organisms 

Elementary idea of metabolism, 

Transfer of energy at molecular level 

Open and closed systems 

Homoeostasis 

Growth and reproduction 

Adaptation 

Survival 

Death 

Origin and Evolution of Life 

Theories of Evolution 

Evidence of Evolution 

Sources of Variations 

Mutation 

Recombination 

Genetic Drift 

Migration 

Natural Selection 

Concept of Species 

Specification and Isolation (Geographical and Reproductive) 

Origin of Species 

Unit II- Diversity of Life 

Variety of living organisms 

Systematic-Need, history and types of classification (artificial, natural, polygenetic) 

Biosystematics 

Binomial nomenclature 

Two kingdom system 

Five kingdoms System, their merits and demerits 

Status of Bacteria and Virus 

Botanical gardens and Herbaria 

Zoological parks and Museums 

Unit III-Cell and Cell Division 

Cell as a basic unit of life 



Discovery of cell 

Cell theory 

Cell as a self - contained unit 

Prokaryotic and Eukaryotic cell 

Unicellular and Multicellular Organisms 

Tools and techniques (Compound Microscope, Electron Microscope and Cell Fractionation) 

Ultra structure of Prokaryotic and Eukaryotic cell 

Cell wall 

Cell membrane 

Unit membrane concept (Fluid Mosaic Model) 

Membrane transport 

Cellular movement (exocytosis, endocytosis) 

Cell organelles and their functions 

Nucleus 

Mitochondria 

Plastids 

Endoplamasic Reticulum 

Gogli Complex 

Lysosomes 

Microtubules 

Centriole 

Vacuole 

Cytoskeleton 

Cilia and flagella 

Ribosomes 

Molecules of cell 

Inorganic and organic materials 

Water 

Salt 

Mineral ions 

Carbohydrates 

Lipids 

Amino acids 

Proteins 

Nucleotides 

Nucleic acids (DNA and RNA); 

Enzymes (Properties, chemical nature and mechanism of action) 

Vitamins 

Hormones and Steroids 

Unit IV-Genetics 

Continuity of life – heredity 

Variation 

Mendel's laws of inheritance 

Chromosomal basis of inheritance 



Other patterns of inheritance 

Incomplete dominance 

Multiple Allelism 

Quantitative Inheritance 

Chromosomes - Bacterial cell and Eukaryotic cell 

Parallelism between Genes and Chromosomes 

Genome 

Linkage and crossing over 

Gene mapping 

Recombination 

Sex chromosomes 

Sex determination 

Sex linked inheritance 

Mutation and Chromosomal Aberrations 

Human genetics - Methods of study 

Genetic Disorders 

DNA as a genetic material 

Its structure and replication 

Structure of RNA and its role in protein synthesis 

Gene expression - transcription and translation in prokaryotes and eukaryotes 

Regulation of gene expression 

Induction and repression 

Housekeeping genes 

Nuclear basis of differentiation and development 

Oncogenes 

Basics of Recombinant DNA technology 

Cloning 

Gene bank 

DNA fingerprinting 

Genomics -principles and applications 

Transgenic plants, animals and microbes 

Unit V-Morphology of Plants and Animals 

Morphology - root, stem and leaf, their sturucture and modification 

Inflorescence 

Flower, fruit, seed and their types 

Description of Poaceae, Liliaceae, Fabaceae, Solanaceae, Brassicaceae and Asteraceae. 

Morphology of animals 

Salient features of earthworm, cockroach and rat 

Tissue systems 

Structure and function of tissues - epithelial, connective, muscular and nervous 

 

INTRODUCTORY BIOLOGY 

  



BIOLOGY AND IT BRANCHES 

The Word Biology is The Combination of two Greek (Gk) Word, is 

bios: Life and logos disclosure. Thus Biology is the science dealing with 

the study of Living things. Living things have got four important 

characteristics they can grow, respire, reproduce and have the property 

of autonomic movements. 

 Living things may be from plant origin or from animal origin .Thus the 

branch dealing with Plant is known as botany (Gk botane: plant) and the 

branch dealing with animal (Gk zoon: Animal) is known as zoology. 

General biology includes the study of plant animal and the micro- 

organisms (which are neither animal nor plant) and their life processes. 

The Study of Biology has paramount importance as human being totally 

depend upon the living world for his food clothing and shelter. Food is 

the basic need of life without which no one can survive. Food may be of 

vegetables, egg, meat etc. 

Increased population creates the food problem because the population 

increases in a geometric ratio while the Food increases arithmetically 

(According to Malthus). 

Biology as such is very vast subject and is intimately connected with 

several other sciences. Following are the important branches of botany: 

1- Morphology (Gk Morph: From) Structure of an organ or organism 

as a whole which includes:  

A- External Morphology: External Structure of plants and mainly 

dealing with size and shape. 

B – Internal Morphology With includes: 

(i)  Cytology or Cell Biology: This deal with the study of cells.   

(ii) Histology: This deals with the structure and arrangement of tissues. 

(iii) Anatomy: This deal with the internal gross structure of plants or 

animal. 

2-Physiology: This branch of biology studies life process of growth 

respiration excretion nutrition etc. in animal and plants. 

3-Ecology:  This study of the interrelationship of organism between 

themselves and with their environment. 

4-Genetics:   This deals with the study of heredity and variation 



5-Taxonomy: This deal with the systematic classification of plants and 

animal 

6-Palaeontology: This deals with the study of ancient organisms 

through the animals or plant fossils. 

Biology is the closely related with the following under disciplinary 

subjects: 

Biochemistry: It involves the study of the chemistry of the living 

things. 

Biophysics: It deals with the study of principles of physics as seen in 

organisms and has application in the field of space- biology, soil science 

and radiation biology. 

Biometry:  This deal with the study of collection and analysis of 

biological data, available in genetics and physiology. 

Aerobiology: This deal with the scientific and multidisciplinary 

approach focused on transport of organisms and biologically significant 

materials and also with their sources, release in atmosphere and allergic 

properties. 

Applied biology: Application of biological knowledge practically for 

the human- welfare is known as applied- biology. It is divided in the 

following sub- classes: 

1-Agriculture: Dealing with cultivation of crop- plants for better yields. 

2-Horticulture: Dealing with cultivation of fruit and flower yielding 

plants. 

3-Forestry: Dealing with the study of exploration and conservation of 

forests. 

4-Fisheries: Dealing with the study of culture, development and 

propagation of fishes as foods. 

5-Medecine: Dealing with the study of the causes and cures of diseases.



1-Morphology 

2-Anatomy 

3-Histology 

4-Cell- biology or Cytology 

5-Molecular Biology 

6-Physiology 

7-Embryology 

8-Ecology 

9-Genetics 

10-Evolution 

11-Palacobiology 

12-Exo Biology or Space 

Biology 

13-Taxonomy 

14-Biochemistry 

15-Falacntology 

16-Microbiology 

17-Panasltalogy 

18-Pathology 

19-Entomology 

20-Environmental Biology 

21-Tetralogy 

Embryology: The male and female gametes of an organism fuse to 

form the zygote. Zygote develops into an embryo. This on further 

development becomes an adult. We study all these developmental stages 

in embryology. 

Molecular Biology: This branch includes the study of different 

complex organic molecules. For example. The structure of various 

proteins and enzymes, carbohydrates, fats, nucleus acids and hormones. 

In this branch the metabolism of our body is also studied. 

Evolution: This is the branch of biology in which we study the 

evolution of complex organisms from simple ones and the principles 

involved in it. 

Paleobiology: Paleobiology is the study of fossils of animals and plants 

which had flourished and lived on the surface of globe several years ago 

but are not living now, and are found on rocks. This branch is divided 

into paleobotany and paleozoology for the study of fossils of plants and 

animals respectively. 

Exo Biology or Space Biology: The study of organisms in space is 

called exo or space Biology. 

   In this branch, we also study about the effect of environment on 

animals, bacteria, plants and animals of lower order. 



Parasitology: This branch includes the study of external and internal 

parasites which cause diseases in animal, plants & human beings. 

Pathology: -This branch deals with the study of different types of 

diseases of plants and animals their symptoms, causal agents and 

methods of control. 

Entomology:-This branch deals with the study of structure, habits and 

classification of insects. 

Environmental Biology:-In this branch, we study the causes of 

environment pollution, their sources, effects on human beings and its 

control. 

Teratology:-This branch deals with the borne deformities of human 

beings. 

…………………………………………………………………………… 

 

BIOLOGY AND ITS RELATION TO OTHER BRANCHES OF SCIENCE 

The branch of science which deals with the living being can be termed 

as life Science or science of life. 

 Physicals science and chemical science are also related to life science. 

So whenever biology deals in accordance with basic Sciences i.e. 

physics, chemistry & mathematics are called life sciences. 

 There are five evidences which describe biology in a form of life 

sciences. These are:- 

1-The living organisms are formed by inorganic and organic 

compounds. 

2-Inorganic compound form ions in water and affects the activity of life. 

3-The acid and base keep balance of body and determine the pH. 

4-Molecules are activated by exosmosis, endosmosis and imbibitions in 

cell. 

5-Energy is transformed and transformation is necessary for living cells. 

Recent branches of biology: 

1-Enzymology: In this we study about the structure, function and 

mechanism of action of different enzymes. 



2-Immunology: It is a branch of biology in which we study about 

immunity. Immunity is the ability of an animal or plants to resist 

infection by parasitic organisms like virus, bacteria, fungi and parasitic 

animals. 

3-Genetic Engineering: How can the molecular organization of the cell 

be changed artificially? This field is covered by Genetic Engineering 

e.g. artificial synthesis of genes and transfer of desirable genes from one 

organism to the other. 

4- Radiation Biology: Effects of different types of radiations on the 

body and its functions are studied under this branch. 

5-Forensic Science: Application of science is also done for 

identification of various facts (blood groups, hair, poisons, narcotics, 

finger prints of criminals, DNA matching etc.) for civilian and criminal 

laws. DNA matching is also called DNA Finger-Printing or Genetic 

Finger Printing. 

6-Biophysics: It deals with the study of the physical behavior of 

molecules in biological system. 

7-Cybernetics: Science of communication and control as by brain, 

nervous system, neurobiology and endocrine system (endocrinology) is 

termed as Cybernetics. 

Besides these branches Molecular biology, Cell biology, Developmental 

biology, Population and Community Biology are some other recently 

developed branches of biology. 
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