
 KARNATAKA STATE AKKAMAHADEVI WOMEN 

UNIVERSITY, VIJAYAPURA 
ಕರ್ನಾಟಕ ರನಜ್ಯ ಅಕಕಮಹನದ ೇವಿ ಮಹಿಳನ ವಿಶ್ವವಿದನಯನಿಲಯ, ವಿಜ್ಯಪುರ 

 

 
                                DEPARTMENT OF BOTANY 
 
 
 
 
 
 
 

Scheme of Teaching and Examinations and Syllabus of 

B.Sc. Botany for I and II Semester  

 

AS PER STATE EDUCATION POLICY 2024 regulations 
w.e.f. 2024-25 and onwards  

 
 
 
 
 
 
 
 
 
 
 
 

Approved in BoS in Botany (UG) dated 12-06-2024 
 

 

 

 

 

 

 

 

 

 



 

 

SEMESTER I 

CORE COURSE: BOTANY PAPER - I 

MICROBIAL DIVERSITY (VIRUSES, BACTERIA, ALGAE, FUNGI AND THEIR 

APPLICATIONS) 

(Credits: Theory-4, Practicals-2) 

THEORY 

Course No Title of the Course No. Of 

Credit 

Teaching 

Hours/Per 

Week 

Formative 

Assessment 

Summative 

Assessment 

Total 

Marks 

DSC-BOT- 

1.1 Th 

MICROBIAL 

DIVERSITY 

AND 

APPLICATIONS 

04 04 20 80 100 

 

 

Programme 

Name 

B.Sc. in Botany Semester I 

Course Title MICROBIAL DIVERSITY AND APPLICATIONS 

Course Code DSC-BOT-1.1  No. Of Credits 4 

Contact 

Hours 

4 hrs/Week  Duration of SEA/Exam 3 Hrs 

Formative 

Assessment 

20 Summative Assessment 

Marks 

80 

  



Course Pre-requisite (s) 

Course Outcomes (COs) 

CO1: Understand the fascinating diversity, evolution, and significance of microorganisms. 

CO 2: Understand the systematic position, structure, physiology and life cycles of microbes and their 

impact on humans and environment. 

CO 3: Gain laboratory skills such as microscopy, microbial cultures, staining, identification, preservation 

of microbes for their applications in research and industry. 

CO 4: Understand the diversity and affinities among Algae, 

CO 5: Understand the use of instruments 

 

Keywords: 

Eubacteria, Archebacteria, Chlorophyta, Rhodophyta, Fungi, Microscope, MTCC 

CONTENTS Hrs 

Unit 1: Viruses and Microbes       15 Hrs 

Chapter 1. Viruses – History; Classification (Baltimore); Living and non-living 

features; Structure of DNA virus (T4 phage); Lytic and lysogenic cycle; RNA virus 

(TMV); Viroids and Prions; Viral plant diseases – Banana bunchy top, Yellow mosaic 

of beans, Tobacco mosaic disease. 

Virus: In biological study – Vaccines, As a vectors (gene therapy) 

 

Chapter 2. Bacteria – History; Classification; General characteristics of 

Archaebacteria and Eubacteria; Morphology and ultrastructure of bacterial cell; 

Nutrition (autotrophic & heterotrophic); Methods of genetic transfers – transformation, 

conjugation, transduction and sex-duction, mapping genes by interrupted mating, fine 

structure analysis of genes.  

Plant diseases – Crown gall and Citrus canker. 

 

Unit 2: Cyanobacteria, Algae      15 Hrs 

Chapter 1. Cyanobacteria – Morphology (Unicellular to multicellular); Cell 

composition; Classification and distribution; Reproduction; Type study – Spirulina and 

Scytonema. 

 

Chapter 2. Algae: General characteristics; Distribution; Range of thallus organization, 

Pigmentation and Classification (according to Fritsch); Reproduction; Morphology and 

life-cycles of the following: Volvox, Oedogonium, Chara, Vaucheria and  Sargassum.  

 



Economic importance of macroalgae (Seaweeds); In food, food chain in aquatic 

ecosystem, water bloom, in Agriculture. 

Unit 3: Fungi 15 Hrs 

Chapter 1: General characteristics; Range of thallus organization; Cell wall 

composition; Nutrition; Reproduction and classification; Life cycle of Albugo 

(Phycomycetes), Rhizopus (Zygomycetes), Aspergillus (Ascomycetes), Puccinia 

(Basidiomycetes), Cercospora (Deuteromycetes); Symbiotic Associations (Lichen- 

Structure and reproduction), Mycorrhiza (Ecto and Endo Mycorrhiza). 

 

Chapter 2: Fungi: Role of fungi in Biotechnology – Food (Fermented products, 

Mycoproteins and Mushroom cultivation); Industry (Organic acid – citric acid, Enzyme 

– Pectinase); Medicine (Penicillin); Baking (Yeast); Biological Control – 

Mycoherbicides, Mycofungicides, Mycoinsecticides. 

 

 

Unit 4: Microbial  Physiology and instruments       15 Hrs 

Chapter: 1 Microbial Growth  yield  and  characteristics,  strategies  of  cell  division, 

stress response. Microbial cultures and preservation-Microbial cultures. Pure culture and 

axenic cultures, sub culturing, Preservation methods-overlaying cultures with mineral oils, 

lyophilisation. Microbial culture collections and their importance. A brief account on 

ITCC, MTCC and ATCC.   

Chapter 2: Microscopy : Principles of microscopy  ii) Light microscopy iii) Fluorescence 

microscopy iv) Electron microscopy (SEM). Chromatography: i) Principles and 

applications of chromatography   ii) Paper Chromatography- Ascending  iii) Thin Layer 

Chromatography (TLC ). 

 

 

 



Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program outcome (POs 1-15) 

Course outcomes (COs)/Program Outcome (POs) 
Program Outcomes (POs) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CO 1: Understand the fascinating diversity, 

evolution, and significance of 

microorganisms. 

               

CO 2: Understand the systematic position, 

structure, physiology and life cycles of 

microbes and their impact on humans and 

environment. 

               

CO 3: Gain laboratory skills such as 

microscopy, microbial cultures, staining, 

identification, preservation of microbes for 

their applications in research and industry. 

               

CO 4: Understand the diversity and 

affinities among Algae, 
               

CO 5: Understand the use of instruments                

 

 

Pedagogy: Teaching and learning, Seminar, Assignment etc., 



SUGGESTED READINGS 

1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. 

Delhi. 2
nd 

edition. 

2. Tortora, G.J., Funke, B.R., Case, C.L. (2010). Microbiology: An Introduction, 

Pearson Benjamin Cummings, U.S.A. 10
th 

edition. 

3. Sethi, I.K. and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan 

Publishers Pvt. Ltd., Delhi. 

4. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, 

John Wiley and Sons (Asia), Singapore. 4
th 

edition. 

5. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R., (2005). Biology. Tata 

McGraw Hill, Delhi, India. 

6. Smith, G.M. 1971. Cryptogamic Botny. Vol.I Algae & Fungi. Tata McGraw 

Hill Publishing Co., New Delhi. 

7. Sharma, O.P. 1992. Text Book of Thallophytes. McGraw Hill Publishing Co. 

8. Sharma, P.D. 1991. The Fungi. Rastogi & Co., Meerut. 

9. Dube, H.C. 1990. An Introduction to Fungi. Vikas Publishing House Pvt. Ltd., Delhi. 

10. Clifton, A. 1958. Introduction to the Bacteria. McGraw Hill & Co., New York. 

11. Aneja, K.R. 1993. Experiments in Microbiology, Pathology and Tissue Culture. 

Vishwa Prakashan, New Delhi. 

12. Vashista, B.R. 1978. Algae. S Chand & Co. Ltd., New Delhi. 

13. Basu A.N. 1993. Essentials of plant viruses, vectors and plant diseases. New 

Age International, New Delhi. 

14. Chopra, G.L. A text book of algae. Rastogi & Co., Meerut. 

15. Fritze, R.E. 1977. Structure and reproduction of Algae. Cambridge University Press. 

16. Rangaswamy, G. 1988. Diseases of crop plants in India. Prentice Hall of India, New Delhi. 

17. Sundarajan, S. 1997. College Botany Vol. I. S Chand & Co. Ltd., New Delhi. 



18. Alexopoulos, 1992. An Introduction to Mycology. New Age International, New Delhi. 

19. Vashista, B.R. 1978. Fungi. S Chand & Co. Ltd., New Delhi. 

20. H.N.Srivastava , 2003. Algae Pradeep Publication, Jalandhar, India 

21. Singh-Pande-Jain 2004-05. A Text Book of Botany. Rastogi Publication, Meerut 

22. Anil K.Thakur & Susheel K.Bassi. Diversity of Microbes and Cryptogams. 

Chand Publication. 



Practical 

Course No Title of the Course No. Of 

Credit 

Teaching 

Hours/Per 

Week 

Formative 

Assessment 

Summative 

Assessment 

Total 

Marks 

DSC-

BOT-1.1 

Pr 

MICROBIAL 

DIVERSITY 

AND 

APPLICATIONS 

02 04 10 40 50 

 

Practical 

 

1. Electron Micrographs / Models of Viruses – T4 phage and TMV, Line drawing 

photograph of lytic cycle and lysogenic cycle, Instruments, Bacterial and Viral plant 

diseases. 

2. Simple / differential staining of bacteria and Rhizobium from root nodules. 

 

3. Demonstration of VAM in roots / VAM photographs and Mushroom Cultivation. 

 

4. Study of vegetative and reproductive structure of   

Cyanobacteria – Spirulina, Scytonema 

Algae – Volvox, Oedogonium, Chara, Vaucheria, Sargassum  

Fungi – Albugo, Rhizopus, Aspergillus, Puccinia, Cercospora. 

                    Lichen – Study of Crustose, Foliose and Fruticose 

5. Spirulina Cultivation 

6. Visit to algal cultivation units/lakes with algal blooms/Fern house/ Nurseries. 

 

Note: Based on the availability of specimen, practical may be designed accordingly.  

  



Formative Assessment for Theory 

Assessment Occasion/Type Marks 

Session Test 10 

Seminar/Group Discussion 5 

Assignment/Field work/Minor project 5 

Total 20 

 

Formative Assessment for Practical 

Assessment Occasion/Type Marks 

Session Test 6 

Practical Record 2 

Assignment/Tour Report/Field Studies 2 

Total 10 



SEMESTER I 

CORE COURSE: BOTANY 

PAPER - I 

DSC-BOT-1.1: MICROBIAL DIVERSITY AND APPLICATIONS 

THEORY 

Time: 3 Hours Max. Marks: 80 

Q. I. 
 

Answer all of the following questions 10 x 2 = 20 Marks 

  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

 

 

Q. II. 

  

Write critical note on any SIX of the following  

1 

2 

3 

4 

5 

6 

7 

8 

 

6 x 05 = 30 Marks 

 

 

Q. III. Answer any THREE of the following                      3 x 10 = 30 Marks 

1 

      a. 

      b. 

2 

     a. 

     b. 

3 

     a 

   

      b 

4 

5. 

      

   

 

 

 

 

 



 

   

SEMESTER I 

CORE COURSE: BOTANY PRACTICAL - I 

DSC-BOT-1.1 Pr: MICROBIAL DIVERSITY AND APPLICATIONS 

Time: 03 Hours                                        Max. Marks: 40 

 

 

Q. 1. Identify and classify the given specimen A. B, and C giving reasons.                  12M 

 

Q. 2. Make a temporary slide and stain the given specimen D and show the preparation to the 

examiner (No written answer is expected)                                                              04M 

 

Q. 3. Identify the given specimen / slide / photograph E, F, G and H giving reasons.  12M 

 

Q. 4. Identify the given specimen (Plant Disease) I giving reasons.                             02 M 

 

 

Q.5 Practical Record Book              05 M 

Q.6 Viva-voce              05 M 

  



Scheme of Examination 

Q.1  

A - Cynobacteria.  

B - Algae  

C - Fungi  

  

Q.2 D. Gram Staining of Bacteria/Root Nodules. 

  

Q.3 E - Algae slide  

       F. Fungi slide 

       G. Lichnes 

       H. Instruments photography/Modules  

 

Q.4 I. Plant disease  

  

Q.05 Practical Record Book  

Q.6 Viva-voce  

 

 

Scheme of Evaluation 

Q.1 Identification -1M Classification 1M Reason with Daigram2 (Each 4M)    12 M  

Q. 2 Preparation 02M Procedure (Flow chart) 2M                                                                              04 M  

Q.3 Identification 1M Reasons with Sketch & label 2M (Each 03M)     12 M 

Q.4 Identification - ½M  Causal organism ½ M, Symptoms with Sketch & label 1M   02 M 

Q.5 Practical Record Book                                                                                                          05 M 

Q.6 Viva-voce                                   05 M



SEMESTER II 

CORE COURSE: BOTANY PAPER - II 

STUDY OF NON FLOWERING PLANTS 

(Credits: Theory-4, Practicals-2) 

THEORY 

 

 

 

Course 

No 

Title of the Course No. 

Of 

Credit 

Teaching 

Hours/Per 

Week 

Formative 

Assessment 

Summative 

Assessment 

Total 

Marks 

DSC-

BOT- 2.1 

Th 

STUDY OF NON 

FLOWERING 

PLANTS 

04 04 20 80 100 

 

 

 

 

 

 

 

Course Pre-requisite (s) 

COURSE OUTCOMES (COs):  

On the Completion of this course, the students will be able to: 

 

CO1: Understand the morphology, anatomy, reproduction and life cycle across Algae, 

Bryophytes, Pteridophytes and Gymnosperms,  

CO2: Ecological and evolutionary significance organism. 

CO3: Understanding of plant evolution and their transition to land habitat 

CO4: Demonstrate proficiency in the experimental techniques and methods of appropriate 

analysis of Bryophytes, Pteridophytes and Gymnosperm. 

 

Key Words: 

Moss, Hornworts, Liverworts, Fern, Pine 

 

 

 



Contents Hrs 

Unit: 1 Bryophytes – General characteristics and classification of Bryophytes, 

Diversity-habitat, thallus structure, Gametophytes and sporophytes. Distribution, 

morphology, anatomy, reproduction and life-cycles of Riccia, Anthoceros, and 

Funaria. Ecological and economic importance of Bryophytes. Fossil Bryophytes.  

15 

Unit: 02 Pteridophytes - General characteristics and classification; Structure of 

sporophytes and life-cycles. Distribution, morphology, anatomy, reproduction and 

life-cycles in Marselia, Selaginella and  Equisetum. A brief account of heterospory 

and seed habit. Stelar evolution in Pterodophytes. Affinities and evolutionary 

significance of Pteridophytes. Ecological and economic importance. 

 

15 

Unit: 03 Gymnosperms- General characteristics. Distribution and classification of 

Gymnosperms. Study of the habitat, distribution, habit, anatomy, reproduction and 

life-cycles in Cycas, Pinus and Gnetum. Affinities and evolutionary significance of 

Gymnosperms. Economic importance of Gymnosperms - food, timber, industrial 

uses and medicines. 

15 

Unit: 04 Origin and evolution of Plants: Origin and evolution of plants through 

Geological Time scale. Paleobotany- Paleobotanical records, plant fossils, 

Preservation of plant fossils - impressions, compressions, petrification’s, moulds and 

casts, pith casts. Radiocarbon dating. Fossil taxa- Rhynia, Lepidodendron, 

Lepidocarpon. Exploration of fossil fuels. Birbal Sahni Institute of Paleosciences. 

15 

 

Reference 

1. Sharma, O.P. 1990. Text Book of Pteridophyta. McMillan India Ltd. New Delhi. 

2. Sharma, O.P. 1992. Text Book of Thallophytes. McGraw Hill Publishing Co. New Delhi.  

3. Sharma, O.P., 2017, Algae Singh-Pande-Jain 2004-05. Rastogi Publication, Meerut. 

References A Text Book of Botany.  

4. Goffinet B and Shaw A.J. 2009, Bryophyte Biology, 2nd ed. Cambridge Unversity Press, 

Cambridge.Gymnosperms. 

5. Kakkar, R.K. and B.R.Kakkar ( 1995) The Gymnosperms (Fossils and Living) Central 

Publishing House, Allahabad.  

6. Kumar H. D., 1999, Introductory Phycology, Affiliated East-West Press, Delhi.  

7. Lee, R.E., 2008, Phycology, Cambridge Unversity Press, Cambridge. 4th edition.McGraw Hill 

Publishing Co., New Delhi.  



8. Parihar, N.S. 1970. An Introduction to Embryophyta. Vol. I. Bryophyta. Central Book, 

Allhabad.  

9. Parihar, N.S. (1976) An Introduction to Pteridophytes, Central Book Depot, Allhabad.  

10. Parihar, N.S. 1977. The Morphology of Pteridophytes. Central Book Depot., 

Allahabad.Press, Cambridge.  

11. Rashid, A. 1998. An Introduction to Pteridophyta. II ed., Vikas Publishing House, New 

Delhi.  

12. Smith, G.M. 1971. Cryptogamic Botany. Vol. II. Bryophytes & Pteridophytes. Tata Tata 

McGraw Hill Publishing, New Delhi.  

13. Smith, G.M. 1971. Cryptogamic Botany. Vol.I Algae & Fungi. Tata McGraw Hill 

Publishing. New Delhi.  

14. Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co., Ltd., London. 19. 

Stewart,  W .M. 1983. Paleobotany and the Evolution of Plants, Cambridge University 

Cambridge.  

15. Sundarajan, S. 1997. College Botany Vol. I. S Chand & Co. Ltd., New Delhi.  

16. Vanderpoorten, A. and Goffinet, B. 2009, Introduction to Bryophytes, Cambridge Unversity 

Press, Cambridge.  

17. Vashista, B.R. 1978. Bryophytes. S Chand & Co. Ltd., New Delhi.  



Practical 

Course 

No 

Title of the Course No. Of 

Credit 

Teaching 

Hours/Per 

Week 

Formative 

Assessment 

Summative 

Assessment 

Total 

Marks 

DSC-

BOT-2.1 

Pr 

STUDY OF NON 

FLOWERING 

PLANTS  

02 04 10 40 50 

 

Practical-1 Study of morphology, classification, reproduction and life-cycle of Riccia, 

Anthoceros and Funaria 

Practical-2: Study of morphology, classification, anatomy, reproduction and life-cycle of 

Selaginella, Equisetum and Marselia.  

Practical-3: Study of morphology, classification, anatomy and reproduction in Cycas.  

Practical -4: Study of morphology, classification & anatomy, reproduction in Pinus.  

Practical -5: Study of morphology, classification & anatomy, reproduction in Gnetum.  

Practical -6: Study of different methods of cultivation of ferns in a nursery. 

Practical -7: Preparation of natural media and cultivation of Azolla in artificial ponds. 

 

Note: Based on the availability of specimen, practical may be designed accordingly.  

  



MODEL BOTANY QUESTION PAPER OF B.SC.II SEM. PRACTICAL 

EXAMINATION 

 Time : 03 Hrs.                                                                                                Max. Marks: 40 

 Q.1) Identify, classify the specimans A,B & C with reasons.                                     12M  

Q.2) Describe the anatomy of specimans D and E                                                      06M   

Q.3) Identify and write the reasons of F, G H and I                                                    12M  

Q.4) Practical Record Book                                                                                       05M  

Q.5) Viva voce                                                                                                                   05 M 

 

Scheme of Examination 

Q.I A.- Bryophyte  

B- Pteridophyte  

C- Gymnosperm  

Q.2 E- Pteridophyte/Gymnosperms.  

Q.3 F. Bryophyte  

G- Pteridophyte  

H- Gymnosperm  

I- Fossil slide.  

Q.4 Practical Record Book                                                                                        

Q.5 Viva voce 

Scheme of Evaluation 

Q.1 Identification 1M, Classification 1M Reasons, Sketch and Label 2M: (Each 4M)         12 M  

Q. 2 Sketch and labell 1M Characters 2M   (Each 3M)                                                     06 M 

Q. 3 Identification 1M, Reasons/ Sketch and Label 2M  (Each 3M)                                  12 M  

Q.4 Practical Record Book                                                                                                      05 M  

Q.5 Viva voce                                                                                                             05 M  



Formative Assessment for Theory 

Assessment Occasion/Type Marks 

Session Test 10 

Seminar/Group Discussion 5 

Assignment/Field work/Minor project 5 

Total 20 

 

Formative Assessment for Practical 

Assessment Occasion/Type Marks 

Session Test 6 

Practical Record 2 

Assignment/Tour Report/Field report 2 

Total 10 

 

  



SEMESTER II 

CORE COURSE: BOTANY 

PAPER - I 

DSC-BOT 2.1: STUDY OF NON FLOWERING PLANTS  

THEORY 

Time: 3 Hours Max. Marks: 80 

Q. I. 
 

Answer all of the following questions 10 x 2 = 20 Marks 

  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

 

 

Q. II. 

 Write critical note on any SIX of the following:  

1 

2 

3 

4 

5 

6 

7 

8 

 

6 x 05 = 30 Marks 

 

 

Q. III. Answer any THREE of the following:                                3 x 10 = 30 Marks 

1 

      a. 

      b. 

2 

     a. 

     b. 

3 

     a 

   

      b 

4 

5. 

      

   

 

 

 

 

 
 


