
FOUR YEAR UNDERGRADUATE PROGRAMME (FYUGP) 

SYLLABUS FOR B.Sc. Minor-II Courses, BOTANY 
 

 

DETAILED SYLLABUS B.Sc. 3rd Semester (Minor-II) 

Title of the Course: Plant Pathology and Microbiology 
Course code:  BOT-MINOR-DSE-3 
Nature of the Course: Minor-3.2 
Total Credits: 04 
Distribution of Marks : 100 ( Theory-45, Practical-25, Internal assessment-30) 

 
Course objectives: The objective of this course is to provide knowledge to the students on various aspects plant 
Pathology and Microbiology 

 

UNITS Contents L T P Total 

Hours 

UNIT-I 

Marks-20 

Plant Pathology :- 

Terms and concepts; Genera symptoms of plant diseases; principles of 

prevention and control of plant diseases, role of quarantine. 
classification of diseases; Host-Pathogen relationships; Koch’s 
postulates, aflatoxin and phytoalexin 

. 
Plant Diseases: Study the symptom, causal organism, disease cycle and 
control measure of the following diseases caused by fungus, bacteria and 
viruses- 

Bacterial diseases:- Citrus canker and angular leaf spot of cotton. 

Viral diseases:- Tobacco Mosaic Viruses (TMV), Bhendi Yellow Vein 
Mosaic virus .  

Fungal diseases:- Late blight of potato, Black stem rust of wheat, White 
rust of crucifers. 

13 2  15 

UNIT-II 
Marks-20 

Introduction to Microbial World:- 
Introduction and scope of microbiology 

Microorganism and diversity of life: brief account on-Archaebacteria, 

Eubacteria, Rickttsia, Chlamydiae, Actinomycetes, Mycoplasma and 

Speharoplasts. 

Nutritional requirement and growth of microorganism: Nutrients, 

Factors affecting and influencing microbial growth, Culture media, Types 

of culture media. 

Microbial metabolism: Metabolism [Only an overview of microbial 

metabolism- the concept of anabolism (Biosynthesis) and catabolism 

(ATP- generating Pathways- Respiration and Fermentation- Glycolysis, 

Krebs cycle and Electron transport chain)]. 

13 2  15 



UNIT-III 
Marks-12 

Viruses:- 

General characteristics; classification (Baltimore), structure, 
replication (lytic and lysogenic cycle), Structure of viroids, prions, 
DNA virus (T-phage), RNA virus (TMV). Economic importance of 
viruses with reference to vaccine production, role in research, 
medicine and diagnostics, as causal organism of plant diseases. 
Dissemination of plant virus. 

 

 

 

 

 

8 1  9 

UNIT-IV 
Marks-8 

Bacteria:- 

General Characteristics; various forms of virus, Cell structure; 
Nutrition; Reproduction- Vegetative and asexual reproduction, 
Economic importance of bacteria with reference to their role in 
agriculture and industry (Alcohol and Antibiotic production). 

 

 

 

6   6 

 

Practical 

Marks-25 

1. Study of at least one fungal, bacterial and viral plant 
diseases with their symptoms and causal organism. 

2. Electron micrographs/ Models of viruses- T-Phage and 
TMV/ Line drawings/ Photographs of Lytic and Lysogenic 
Cycle. 

3. Types of bacteria to be observed from temporary/ 
permanent slides/ Photographs. Electron micrographs of 
bacteria, binary fission, endospore, conjugation, root 
nodule. 

4. Gram staining. 

5. Isolation of soil microflora. 

6. Phytopathology: Submission of Bottle specimens, 
Herbarium specimens should be made of bacterial 
diseases, Viral diseases, Fungal diseases (Locally 

available). 
7. Preparation of local diseases album 

  15 15 

 
Total = 60 classes  

 

Mode of Internal Assessment: -1. Sessional examination-15 marks 
                                                         2. Field trip, Excursion Tour, Seminar, quiz, Home assignment- 15 marks 

 

 

 

 

 

 

 

 

 

 



 

DETAILED SYLLABUS B.Sc. 4th Semester (Minor-II) 

Title of the Course: Plant Diseases and Microbial World 
Course code:  BOT-MINOR-DSE-4 
Nature of the Course: Minor-4.2 
Total Credits: 04 
Distribution of Marks : 100 ( Theory-45, Practical-25, Internal assessment-30) 

 
Course objectives: The objective of this course is to provide knowledge to the students on various aspects plant 
Plant diseases, bacteria and virues. 

 

UNITS Contents L T P Total 

Hours 

UNIT-I 

Marks-20 

Plant Pathology :- 

Terms and concepts; Genera symptoms of plant diseases; principles of 

prevention and control of plant diseases, role of quarantine. 
classification of diseases; Host-Pathogen relationships; Koch’s 
postulates, aflatoxin and phytoalexin 

 
Plant Diseases: 

Bacterial diseases:- Study of the following bacterial diseases with their 
symptoms, causal organism, diseases cycle and control measure -Citrus 
canker and wilt disease of Tomato. 

 

Viral diseases:-  Study of the following viral diseases with their symptoms, 
causal organism, diseases cycle and control measure -Tobacco Mosaic 
Viruses (TMV) and Cucumber Mosaic Virus (CMV)  

 

 Fungal diseases:- Study of the following fungal diseases with their      
symptoms, causal organism, diseases cycle and control measure –blast 

disease of rice, Late blight of potato, Black stem rust of wheat, White rust 
of crucifers and powdery Mildew 

13 2  15 

UNIT-II 
Marks-20 

Introduction to Microbial World:- 
 

Introduction and scope of microbiology 

Microorganism and diversity of life: Brief account on-Archaebacteria, 

Eubacteria, Rickttsia, Chlamydiae, Actinomycetes, Mycoplasma and 

Speharoplasts. 

 

Nutritional requirement and growth of microorganism: Nutrients, 

Factors affecting and influencing microbial growth, Culture media, Types 

of culture media. 

 

Microbial metabolism: Metabolism [Only an overview of microbial 

metabolism- the concept of anabolism (Biosynthesis) and catabolism 

(ATP- generating Pathways- Respiration and Fermentation- Glycolysis, 

Krebs cycle and Electron transport chain)]. 

13 2  15 



UNIT-III 
Marks-12 

Viruses:- 

General characteristics; classification (Baltimore), structure, 
replication (lytic and lysogenic cycle), Structure of viroids, prions, 
DNA virus (T-phage), RNA virus (TMV). Economic importance of 
viruses with reference to vaccine production, role in research, 
medicine and diagnostics, dissemination of plant virus. 

 

 

 

 

 

8 1  9 

UNIT-IV 

Marks-8 
Bacteria:- 

General Characteristics; various forms of bacteria, Cell structure; 
Nutrition; Reproduction- Vegetative and asexual reproduction, 
Economic importance of bacteria with reference to their role in 
agriculture and industry (Alcohol and Antibiotic production). 

 

 

 

6   6 

 

Practical 

Marks-25 

1. Study of at least one fungal, bacterial and viral plant 
diseases with their symptoms and causal organism. 

2. Gram staining of bacterial 
3. Preparation of culture media- Potato Dextrose Agar Media 

(PDA) 
4. Electron micrographs/ Models of viruses- T-Phage and 

TMV, Photographs of Lytic and Lysogenic Cycle. 

5. Types of bacteria to be observed from temporary/ 
permanent slides or Electron micrographs of bacteria, 
binary fission. 

6. Phytopathology: Submission of Bottle specimens, 
Herbarium specimens should be made of bacterial 
diseases, Viral diseases, Fungal diseases (Locally 
available). 

7. Preparation of local diseases album 

  15 15 

 
Total = 60 classes  

 

Mode of Internal Assessment: -1. Sessional examination-15 marks 
                                                         2. Field trip, Excursion Tour, Seminar, quiz, Home assignment- 15 marks 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                           DETAILED SYLLABUS OF B.Sc.  5th SEMESTER 
Title of the course : PLANT BIOCHEMISTRY AND MOLECULAR BIOLOGY 
Course Code  : BOT-Minor-DSE-5 
Nature of the Course : Minor-5.2 
Total Credits  : 04 
Distribution of Marks : 100 ( Theory-45, Practical-25, Internal assessment-30) 

Course Objectives: The objective of this course is to provide knowledge to the students on various 
aspects of plant biochemistry and molecular biology.   
                                       

UNIT CONTENTS L T P Total 
hours 

Unit-I 
Marks: 
25 

Biomolecules:- 
Types of chemical bonds and its significance, structure and 
properties of water; PH and buffers. 
Carbohydrates:- Nomenclature and classification; brief account 
and types of Monosaccharides; Oligosaccharides and 
Polysaccharides. 
Lipids:- Definition and importance, biological roles of lipids, 
saturated and unsaturated fatty acids, major classes of storage 
and structural lipids; Fatty acids structure and functions; 
Essential fatty acids. 
Proteins:- Structure of amino acids; levels of protein structure – 
primary, secondary, tertiary and quaternary; Protein 
denaturation and roles of protein. 
Nucleic acids:- Physical and chemical Structure of nucleic acids 
Types of nucleic acids- linear and circular; various forms of DNA 
Viz. A, B, C, D, Z forms); different types of RNA. 
 
 

15 2  17 

Unit-II 
Marks:10 

Bioenergetics 
Laws of thermodynamics, concept of free energy, endergonic 
and exergonic reactions, couple’s reactions, redox potential. 
ATP: structure, its role as an energy currency molecule. 
 

5 1  6 

Unit-III 
Marks:10 

Enzymes 
Structure of enzyme: holoenzyme, Apoenzyme , Cofactors, 
Coenzymes and prosthetic group; Classification of enzymes; 
features of active site; substrate specificity, mechanism of 
action ( activation energy, lock and key hypothesis, induced – fit 
theory. 
 

9 1  10 

Unit-IV 
Marks 15 
 

Genetic materials and its organization:- 
Carriers of genetic information Historical perspective; DNA as 
the carrier of genetic information (Griffith’s, Hershey & Chase, 
Avery, McLeod & McCarty, Fraenkel-Conrat’s experiment. 
The replication of DNA :- 

Chemistry of DNA synthesis (Kornberg’s discovery); General 
principles – evidence of semiconservative mode of DNA 
replication, Various models of DNA replication, including 
rolling circle, θ (theta) model replication, Enzymes involved in 
DNA replication. 

 

11 
 

1  12 

Practicals 
Marks:25 

1. Qualitative tests for carbohydrates, reducing sugars,  
    non-reducing sugars, lipids and proteins. 

15   15 



2. Estimation of plant proteins by Biruret /Lowry method. 
4. DNA estimation by diphenylamine reagent/UV  
    spectrophotometry. 
5. Study of DNA replication mechanism through  
    Photographs (Rolling circle, theta replication and semi- 
    discontinuous replication 
6. Photograph establishing nuclic acids as genetic  
    materials( Messelson and Stahl’s, Avery et al, Griffith’s,  
    Hershey and Chase’s and Fraenkel & Conrat;s  
    experiment) 
7. Effect of temperature and PH on enzyme activity. 
 
 

                                                                                                                                                                 Total=60 
 
Mode of Internal Assessment: -1. Sessional examination-15 marks 
                                                         2. Field trip, Excursion Tour, Seminar, quiz, Home assignment- 15 marks 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 


