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BOTANY MAJOR 

Year Semester Paper Credits Mark Unit - I Unit - II Unit-III Unit-IV 
1st 1st 

BT101C 
Paper-1 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Microbiology-I Microbiology-II Phycology-I Phycology-II 

 

 

1st 

BT102C 

Paper-2A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Mycology-I Mycology-II Mycology-III Lichen, 
Myxomycetes 
& Mycorrhiza 

Paper-2B 
Practical 

2 40 
(IA=16 + 
ESE=24) 

Based on Theory paper 1 & 2A 

2nd 

BT103C 
 

Paper-3 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Bryophyta Pteridophyta Gymnosperms Basic 
Paleobotanical 

Principles 
 
 

2nd  
BT104C 

Paper-4A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Fossil Plants-I Fossil Plants-II Principles of 
Organic 

Evolution-I 

Principles of 
Organic 

Evolution-II 
Paper-4B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

Based on Theory paper 3 & 4A 

2nd 3rd 

BT201C 
Paper-5 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Elementary 
Phytopathology 

Angiosperm 
Morphology 

Plant anatomy Embryology 

 
 

3rd  
BT202C 

Paper-6A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Taxonomy-I Taxonomy-II Monocot 
Families 

Dicot Families 

Paper 6B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

Based on theory paper 5 & 6A 

4th 

BT203C 
Paper-7 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Plant Ecology-I Plant Ecology-
II 

Natural 
Resource 

Management & 
Sustainable 

Development 

Phyto- 
geography 

 
 

4th  
BT204C 

Paper-8A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Biophysics   Biochemistry-I Biochemistry-II Biochemistry-
III 

Paper 8B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

Based on theory paper 7 & 8A 

3rd 5th 

BT-301C 
Paper-9 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Cell biology-I Cell Biology-II Plant 
Physiology-I 

Plant 
Physiology-II 

 
 

5th  
BT302C 

Paper-10A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Genetics-I Genetics-II Genetics-III Genetics-IV 

Paper 10B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

Based on theory paper 9 & 10A 

5th  
BT303C 

Paper-11 
Theory 

 
 

4 100 
(IA=40 + 
ESE=60) 

Molecular 
Biology-I 

Molecular 
Biology-II 

Molecular 
Biology-III 

Plant 
Biotechnology-

I 

 
 

5th  
BT304C 

Paper-12A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Plant 
Biotechnology-II 

Plant 
Biotechnology-

III 

Economic 
Botany-I 

Economic 
Botany-II 

Paper 12B 2 40 Based on theory paper 11 & 12A 



Practicals (IA=16 + 
ESE=24) 

6th 

BT305C 
Paper-13 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Plant Breeding Biometry Horticultural 
Practices-I 

Horticultural 
Practices-II 

 
 

6th 

BT306C 

Paper-14A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Floriculture & 
Gardening-I 

Floriculture & 
Gardening-II 

Pharmacognosy Ethnobotany 

Paper 14B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

Based on theory papers 13 & 14A 

6th 

BT307C 
Paper-15 
Theory 

4 100 
(IA=40 + 
ESE=60) 

Industrial and 
Applied 

Microbiology-I 

Industrial and 
Applied 

Microbiology-II 

Algal 
Biotechnology 

Applied 
Mycology 

 
 

6th 

BT308C 

Paper-16A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

Palynology Biodiversity 
and its 

Conservation-I 

Biodiversity 
and its 

Conservation-II 

Biodiversity 
and its 

Conservation-
III 

Paper 16B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

 
Based on theory papers 15 & 16A 

4th 7th 

BT401C 
Paper-17 
Theory 

4 100 
(IA=40 + 
ESE=60) 

 
⃰ 

 
⃰ 

 
⃰ 

 
⃰ 

 
 

7th 

BT402C 

Paper-18A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

 
⃰ 

 
⃰ 

  

Paper 18B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

 
Based on theory papers 17 & 18A 

7th 

BT403C 
Paper-19 
Theory 

4 100 
(IA=40 + 
ESE=60) 

 
⃰ 

 
⃰ 

 
⃰ 

 
⃰ 

 
 

7th 

BT404C 

Paper-20A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

 
⃰ 

 
⃰ 

  

Paper-20B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

 
Based on theory papers 19 & 20A 

8th 

BT405C 
Paper-21 
Theory 

4 100 
(IA=40 + 
ESE=60) 

 
⃰ 

 
⃰ 

 
⃰ 

 
⃰ 

 
 

8th 

BT406C 

Paper-22A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

 
⃰ 

 
⃰ 

  

Paper-22B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

 
Based on theory papers 21 & 22A 

8th 

BT407C 
Paper-23 
Theory 

4 100 
(IA=40 + 
ESE=60) 

 
⃰ 

 
⃰ 

 
⃰ 

 
⃰ 

 
 

8th 

BT408C 

Paper-24A 
Theory 

2 60 
(IA=24 + 
ESE=36) 

 
⃰ 

 
⃰ 

  

Paper-24B 
Practicals 

2 40 
(IA=16 + 
ESE=24) 

 
Based on theory papers 23 & 24A 

 

⃰ Has been added after 3rd year (6th semester) 

 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

DETAILED COURSE CONTENT OF 
BOTANY MAJOR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1st YEAR 
Botany (Major) 
SEMESTER-I 

Paper- 1 (Theory) 
BT-101C- Microbiology & Phycology 

 
Total Marks = 100 (IA = 40 + ESE = 60)                                                                        (Credits = 04)  
 
Unit-I: Microbiology-I 

1. Significant contributions of Indian Plant Virologist: Pothur Sreenivasulu. 

2. Carl Richard Woese’s three domain system of classification. 

3. Microbial nutrition & Growth- Nutritional requirements and nutritional types, Uptake of 

nutrients by microbial cells, Types of culture medium, Isolation of microbes in pure culture; 

Microbial growth- Phases of microbial growth, Measurement of microbial growth. 

4. Virus: Nature of virus particles, Definition of Virion, Viroid, Prion & Satellite viruses; 

General structure of Virus particles - Forms of viral capsids (Helical & icosahadral), Types of 

nucleic acid in virus with examples, Structure of DNA virus (T4 phage), Lytic and lysogenic 

cycle, Structure and multiplication of RNA virus (TMV). 

5. Transmission and translocation of Plant virus. 

6. Mycoplasma – Definition & structure, Mycoplasmal plant diseases (examples). 

7. Actinomycetes – Definition, general characters & Economic importance.  

Unit-II: Microbiology-II 

1. Significant contributions of Indian Plant Bacteriologist: P. Gunasekaran. 

2. Bacteria: Morphological forms, Structure of bacterial cell. 

3. Bacterial chemotaxis (definition & mechanism). 

4. Bacterial reproduction: Asexual - Binary fission, Conidia, Budding, Cysts and Endospore 

(structure & formation). 

5. Bacterial Plasmids (types) & Episome. 

6. Genetic recombination in bacteria - Transformation, Transduction (Generalized & 

Specialized) and Conjugation (F-factor, F+ x F‾, Hfr x F‾). 

7. Bacterial nutritional types – Photosynthetic bacteria (definition and examples of Green 

sulphur bacteria, purple sulphur bacteria & non-sulphur bacteria); Chemosynthetic bacteria 

(definition and examples of Sulphur bacteria, Iron bacteria, Hydrogen bacteria & Nitrifying 

bacteria); Heterotrophic bacteria (Saprophytic & Parasitic). 

8. Economic importance of bacteria: Beneficial role (role in Agriculture, Industry, Biological 

Control & Waste Water treatment) & Harmful effects (Food spoilage, Water pollution, 

Reduction of soil fertility & as Disease causing agent).  

 



Unit-III: Phycology-I 

1. Significant contributions of Indian Phycologists: Prof. M. O. P. Iyengar. 

2. General characters of Algae: Occurrence, Range of thallus organization, Pigment types, 

Reserve food materials (RFM) in different groups, Algal Reproduction - Methods of 

Vegetative, Asexual and Sexual reproduction; Life cycle types. 

3. Outline classification of Algae ((Lee, 1999) up to Class.  

4. General characters of following algal classes – Cyanophyceae, Chlorophyceae, 

Xanthophyceae, Bacillariophyceae, Phaeophyceae & Rhodophyceae.  

5. Economic importance of Algae. 

 

Unit-IV: Phycology-II 

1. Structure, reproduction and life-cycle of the following algal genera: 

i. Nostoc 

ii. Oedogonium 

iii. Chara 

iv. Vaucheria 

v. Ectocarpus 

vi. Polysiphonia 

2. Diatoms – Cell structure, reproduction & economic importance. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Botany (Major) 

SEMESTER-I 

Paper- 2A (Theory) 

BT-102C- Mycology, Lichen, Myxomycetes & Mycorrhiza 

Total Marks = 60 (IA = 24 + ESE = 36)                                                                          (Credits = 02) 

Unit-I: Mycology-I 

1. Significant contributions of Prof. T. S. Sadasivan. 

2. General characters of Fungi – (i) Vegetative structure (Unicellular and mycelial forms); (ii) 
Hyphal forms – Plectenchyma, Sclerotia, Rhizomorphs, Haustoria, Appresoria, Stroma & 
Hyphal trap; (iii) Fungal cell wall – Composition; (iv) Fungal mode of nutrition. 

3. Fungal reproduction – (i) Holocarpic & Eucarpic fungus; (ii) Vegetative reproduction – 
Fragmentation, Fission & Budding; (iii) Asexual reproduction - Different asexual spore forms 
(Zoospores, Conidia, Oidia, Chlamydospores & Sporangiospores; (iv) Sexual reproduction -  
Stages of sexual reproduction (Plasmogamy, Karyogamy & Meiosis), Different methods of 
Plasmogamy (Gametic copulation, Gametangial contact, Gametangial copulation, 
Somatogamy & Spermatization); (v) Different types of sexual spores – Ascospores, 
Basidiospores, Zygospores & Oospores. 

Unit-II: Mycology-II 

1. Classification of Fungi (Ainsworth, 1973) up to sub-division. 

2. Important characteristics of important fungal groups –  

i. Mastigomycotina. 

ii. Zygomycotina. 

iii. Ascomycotina (including types of ascocarps and development of ascus and 
ascospores), 

iv. Basidiomycotina (including types and development of basidia and basidiospores). 

v. Deuteromycotina (including types of spores). 

Unit-III: Mycology-III 

1. Structure, reproduction &life cycle of following fungal genera – 

i) Rhizopus 
ii) Saccharymyces 
iii) Ascobolous 
iv) Penicillium 
v) Agaricus 
vi) Fusarium. 

Unit-IV: Lichen, Myxomycetes & Mycorrhiza  

1. Lichens: General characters - morphological types, internal structure & reproduction; 
Ecological and economic importance of lichens. 

2. Myxomycetes: General characters, Types of Plasmodia, Types of Fruiting bodies. 

3. Mycorrhiza: Types of Mycorrhizal association, Role of Mycorrhizal fungi in agriculture and 
Forestry. 

 
 



Botany (Major) 
SEMESTER-I 

Paper-2B (Practical) 
BT-102C 

Total Marks = 40 (IA = 16 + ESE = 24)                                                                          (Credits = 02) 
 

Sl. No. Practical Marks 
1. Workout on Microbiology 05 
2. Workout on Algae 06 
3 Workout on Fungi 06 
4. Identification with reasons (2 x 1½marks) 03 
5. Laboratory Note book 02 
6. Viva voce 02 

TOTAL 24 
 

CONTENTS 
 

1. Use of Simple and Compound microscope. 

2. Work out on Microbiology: 

(a) Gram staining of bacterial population from curd. 
(b) Demonstration of Sterilization process. 

3. Work out of the following algal genera with reproductive structures (Free hand drawing only): 
Nostoc sp., Oedogonium sp., Chara sp., Ectocarpus sp., Polysiphonia sp.  

4. Work out of the following Fungi with reproductive structures (Free hand drawing): Rhizopus 
sp., Penicillium sp., Ascobolus sp., Agaricus sp., Polyporus sp. 

5. Identifications:  

a) Permanent slides of Algae: Nostoc, Volvox colony, Oedogonium dwarf male, Ectocarpus 
with plurilocular sporangia, Polysiphonia – cystocarp & tetrasporophyte.  

b) Permanent slides of Fungi: Zygospore of Rhizopus, Conidiophore of Penicillium, T.S. of 
gills of Agaricus, T.S. of basidiocarp of Polyporus, Conidia of Fusarium. 

c) Macro specimen - Fruitbody of Agaricus, Polyporus 

6. Laboratory Records: Student must get the laboratory note books duly signed by the 
respective teacher during practical classes. 

7. Viva voce: Questions based on theory and practical syllabus of 1st semester. 
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BOTANY (MINOR) 

Year Semester Paper Credits Total 
marks 

Unit-I Unit-II Unit-III Unit-IV 

1st 1st Paper-1A 3 60     
  Theory  (IA=24+ Microbiology Phycology-I Phycology-II Mycology 
    ESE=36)     

 BT-101M Paper-1B 1 40                      
              Based on theory paper 1A   Practical  (IA=16+ 

    ESE=24) 
 2nd  Paper-2A 3 60     
  Theory  (IA=24+ Bryophyta Pteridophyta Gymnosperm Paleobotany 
 

BT-102M 
  ESE=36)     

Paper-2B 
Practical 

1 40 
(IA=16+ 

 
Based on theory paper 2A 

    ESE=36) 
2nd 3rd Paper-3A 3 60     

  Theory  (IA=24+   Phytopathology Morphology Embryology Plant Anatomy 
    ESE=36)     
 BT-201M Paper-3B 

Practical 
1 40         

(IA=16+ 
 
                                          Based on theory paper 3A 

    ESE=24) 
 4th Paper-4A 3 60     
  Theory  (IA=24+ Taxonomy-I Taxonomy-II Plant Ecology Phytogeography 
 

 
BT-202M 

  ESE=36)     
Paper-4B 
Practical 

1 40 
(IA=16+ 

 
                                            Based on theory paper 4A 

    ESE=24) 

3rd 5th  Paper-5A 3 60     
  Theory  (IA=24+ Biochemistry Plant Plant Evolution 
    ESE=36)  Physiology-I Physiology-II  

 BT-301M Paper-5B 1 40  
  Practicals  (IA=16+                       Based on theory paper 5A 
    ESE=24) 
 6th  Paper-6A 3 60     
  Theory  (IA=24+ Cell Biology Molecular Molecular Genetics 
 

 
BT-302M 

  ESE=36)  Biology-I Biology-II  
Paper-6B 
Practical 

1 40 
(IA=16+ 

 
                                                 Based on theory paper 6A 

      ESE=24)  
4th 7th  Paper-7A 3 60     

  Theory  (IA=24+ Biometry Plant Breeding Economic Economic 
    ESE=36)   Botany-I Botany-II 

 BT-401M Paper-7B 1 40                  
                         Based on theory paper 7A   Practicals  (IA=16+ 

    ESE=24) 
 8th  

 
BT-402M 

Paper-8A 
Theory 

3 60 
(IA=24 + 
ESE=36) 

 
Plant 

Biotechnology-I 

 
Plant 

Biotechnology-II 

 
Pharmacognosy 

Biodiversity & 
Sustainable 

development 
         
 

 
 

       
Paper-8B 1 40                         

                          Based on theory paper 8A   Practicals  (IA=16+ 
    ESE=24)  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DETAILED COURSE CONTENT OF 
BOTANY (MINOR) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
1st YEAR 

 
Botany (Minor)  

SEMESTER-I 

Paper-1A- (Theory) 

BT-101M – Microbiology, Phycology & Fungi 

Total Marks-60 (IA = 24 + ESE = 36)                                                                          (Credits-3) 

Unit-1: Microbiology 

1. Virus: General properties of plant virus and Bacteriophage, Structure of DNA virus (T4 

phage);   Lytic and lysogenic cycle; Structure of RNA virus (TMV). 

2. Bacteria: General characters of bacteria; Morphological forms, Cell structure (in detail), 

Bacterial reproduction- binary fission and endospore formation, Genetic recombination in 

bacteria -(transformation, transduction and conjugation. 

 

Unit-II: Phycology-I 

1. General characters of Algae - Thallus organization, Pigments, Outline classification of Lee 

(1999) up to phylum, Economic importance of algae, Spirulina cultivation. 

2.  Salient features of Cyanophyceae, Chlorophyceae, Phaeophyceae and Rhodophyceae. 

3. Bacillariophyceae (Diatom) - Cell structure, reproduction and economic importance. 

 

Unit-III: Phycology-II 

Life history of the following: Nostoc, Oedogonium, Chara, Ectocarpus and Polysiphonia. 

 

Unit-IV: Mycology 

1. General characters of Fungi including fungal mode of nutrition, Classification of Fungi 

(Ainsworth, 1973) up to sub-division; Economic importance of fungi. 

2. Important characteristics of Mastigomycotina, Zygomycotina, Ascomycotina, 

Basidiomycotina, & Deuteromycotina. 

3. General characters of Myxomycetes. 

4. Life history of Rhizopus, Penicillium & Agaricus. 

5. Mushroom production and harvesting (Volvoriella sp. and Pleurotus sp). 

 

 

 



Botany (Minor)  

SEMESTER-I 

Paper-1B-(Practical) 

BT-101M 

Total Marks- 40 (IA = 16 + ESE = 24)                                                                   (Credit = 1) 
 
 

Sl. No. Practical Marks 

1. Workout on Microbiology 07 

2. Workout on Algae or Workout on Fungi ⃰ 07 

3 Identification with reasons (2 x 2 marks) 04 

4. Laboratory Note book 03  

5. Viva voce 03 

TOTAL 24 
 
CONTENTS 

1. Use of Simple and Compound microscope. 
 

2. Work out on Microbiology: 
(a) Gram staining of bacterial population from curd. 
(b) Demonstration of Sterilization process. 

 
3. Work out of the following algal genera with reproductive structures (Free hand 

drawing only): Nostoc sp., Oedogonium sp., Chara sp., Ectocarpus sp., Polysiphonia sp. 
And 

Work out of the following Fungi with reproductive structures (Free hand 
drawing): Rhizopus sp., Penicillium sp., Agaricus sp., Polyporus sp. 

 ⃰ Algal and fungal specimen should be given alternatively to the students during exam. 

4. Identifications: 
a) Permanent slides of Algae: Nostoc, Volvox colony, Oedogonium dwarf 

male, Polysiphonia – cystocarp & tetrasporophyte. 
b) Permanent slides of Fungi: Zygospore of Rhizopus, Conidiophore of Penicillium, 

T.S. of gills of Agaricus, T.S. of basidiocarp of Polyporus. 
c) Macro specimen - Fruitbody of Agaricus, Polyporus. 

 
5. Laboratory Records: Student must get the laboratory note books duly signed by 

the respective teacher during practical classes. 

6. Viva voce: Questions based on theory and practical syllabus of 1st semester. 
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(A Central University) 
 

Course Structure of Botany (UG Programme) 
As per NEP-2020 under Tripura University 

 

FUNDAMENTAL BOTANY  

(Interdisciplinary Course) 
 

Year Semester/ 
Paper code 

Paper  Credits Marks Unit-I Unit-II Unit-III 
 

Unit-IV 

1st 1st 
 

BT-101 ID 

Paper-1 
Theory  

3 100 
(IA=40 + 
ESE=60) 

Microbiology 
 

Algae Fungi  
& 

Plant 
Pathology 

Bryophyta 
& 

 Pteridophyta 

 
 

2nd 

3rd  
 

BT-201 ID 

Paper-2 
Theory 

3 100 
(IA=40 + 
ESE=60) 

Gymnosperms 
& 

Paleobotany 

Floral 
Morphology  

Taxonomy Economic 
Botany 

4th  
BT-202 ID 

 

Paper-3 
Theory 

3 100 
(IA=40 + 
ESE=60) 

Plant Anatomy  
& 

Ecology 

Cytogenetics  
 
 

Molecular 
Biology 

Plant 
Physiology 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1st YEAR 

Interdisciplinary Course: Fundamental Botany 
SEMESTER-I 

Paper-1 (Theory) 
 

BT-101 ID - Microbiology & Cryptogamic Botany 

Total Marks = 100 (IA = 40 + ESE = 60)                                                                         (Credits = 03) 

Unit-I: Microbiology 

1. Virus: General properties of plant virus, Structure of Bacteriophage (T4 phage), 
Structure of RNA virus (TMV); Definition of Lytic and Lysogenic cycle. 

2. Bacteria: General characters of bacteria; Morphological forms, Cell structure, 
Genetic recombination in bacteria-Transformation, Transduction and Conjugation; 
Economic importance of bacteria. 

Unit-II: Algae 

1. Algae: General characters, Thallus organization; Reproduction in algae – Vegetative, 
Asexual (spore types) and Sexual (concept of Isogamy, Anisogamy & Oogamy); 
Salient features of – Cyanophyceae, Chlorophyceae, Bacillariophyceae, Phaeophyceae 
and Rhodophyceae; Economic importance of algae. 

Unit-III: Fungi and Plant Pathology 
 

1. Fungi: General characters including fungal mode of nutrition; Asexual spore forms 
and Sexual reproduction; General characters of- Phycomycetes, Ascomycetes, 
Basidiomycetes and Deuteromycetes; Economic importance of Fungi. 

2. Plant Pathology: Definition of- Host, Pathogen, Pathogenicity, Pathogenesis, 
Infection, Incubation period, Inoculum, Inoculum potential, Symptom, Causal 
complex, Disease cycle, Endemic disease, Epidemic disease, Sporadic disease; Koch’s 
postulates, Types of symptoms - Necrotic, Atrophic, Hypertrophic; Symptoms, Casual 
organisms, symptoms   and Control measures of the following diseases: Late blight of 
Potato, Brown sport of Rice and Black stem rust of Wheat. 

Unit-IV: Bryophyta and Pteridophyta 
 

1. Bryophyta: General characters including amphibian nature; General idea of Life 
cycle of Bryophytes; Origin of Bryophytes; Distinctive features of classes – 
Hepaticopsida, Anthocerotopsida and Bryopsida. 

2. Pteridophyta: Characteristic features of Pteridophytes; Concept of Homospory and 
Heterospory; Concept of Eusporangiate and Leptosporangiate pteridophytes; 
Lifecycle of Pteridophytes (general idea); General characters of the classes 
Psilophytopsida, Psilotopsida, Lycopsida, Sphenopsida and Pteropsida.





































Botany (Major) 
SEMESTER-II 

Paper-3 (Theory) 

BT-103C- Bryophyta, Pteridophyta, Gymnosperms & Basic Paleobotany 

Total Marks = 100 (IA = 40 + ESE = 60)                                                                        (Credits = 04)  

Unit-I: Bryophyta 
1. Significant contributions of Indian Bryologist: Prof. Shiv Ram Kashyap. 
2. General characters of Bryophytes. 
3. Bryophyta - Adaptations to land habit. 
4. Outline Classification - (Crandall-Stotler and Stotler, 2000) up to class. 
5. Distinctive features of three major groups – Liverworts (Phyllum: Marchantiophyta), 

Hornworts (Phyllum: Anthocerotophyta), and Mosses (Phyllum: Bryophyta). 
6. Importance of Bryophyta – Ecological significance & economic importance of bryophytes. 
7. Gametophyte structure, Reproduction, Development and Structure of sporophyte, Spore 

dispersal of Riccia, Marchantia, Anthoceros, Funaria. 

Unit-II: Pteridophyta 

1. General characters of Pteridophytes.  
2. Life cycle pattern (Homosporous and Heterosporous). 
3. Apogamy & Apospory. 
4. Outline classification (Sporne, 1975) up to Order with example. 
5. Important characters of Psilophytopsida, Psilotopsida, Lycopsida, Sphenopsida, and 

Pteropsida. 
6. Morphology, anatomy and reproduction of Psilotum, Lycopodium, Selaginella, Equisetum, 

Pteris. 

Unit-III: Gymnosperms 

1. General characters of Progymnosperms, Classification of Progymnosperms, Vegetative and 
reproductive structures of Archaeopteris. 

2. General characters of Gymnosperms. 
3. Outline classification (Sporne, 1965) up to Order with example. 
4. Important characters of Cycadopsida, Coniferopsida, and Gnetopsida. 
5. Economic importance with reference to Wood, Resins, Essential oils, and Drugs. 
6. Distribution, morphology, anatomy and reproduction of Cycas, Pinus, Ginkgo, and 

Gnetum. 

Unit-IV: Basic Paleobotanical Principles 

1. Significant contributions of Indian Paleobotanist: Dr. Birbal Sahani. 
2. Definition of fossil, Conditions required for fossilisation, fossilisation process. 
3. Types of fossil (Body fossil - Micro- and Megafossils, Trace fossil, Chemical fossil, Index 

fossil). 
4. Modes of preservation (after Schopf, 1975). 
5. Concept of reconstruction and formed genus. 
6. Geological time scale with dominant plant groups through ages. 
7. Techniques for studying plant fossils. 
8. Principles of radiometric fossil dating (brief idea). 
9. Importance of fossil study.  

 
 



Botany (Major) 
SEMESTER-II 

Paper- 4A (Theory) 
BT-104C- Fossil Plants & Principles of Organic Evolution 

 
Total Marks = 60 (IA = 24 + ESE = 36)                                                                          (Credits = 02)  

 
Unit-I: Fossil Plants - I 

1. Study of the following fossil plants: 
i. Rhynia 
ii. Lepidodendron 
iii. Calamites 
iv. Paleozoic seed fern - Lyginopteris 
v. Mesozoic seed fern - Caytonia 

 
Unit-II: Fossil Plants - II 

1. Study of the following fossil plants:  
i. Willimsonia 
ii. Pentoxylon 
iii. Cordaites 

2. Indian Gondwana flora system - Three fold division with major megafossil 
assemblages. 

 

Unit-III: Principles of Organic Evolution-I 

1. Origin of life (Oparin-Haldane concept, Urey-Miller experiment, RNA world 
hypothesis, Protein first model, Origin of proto cells – Sydney Fox’s experiment, 
Proteinoids, Microspheres & Coacervates).  

2. Species Concept – Morphological, Ecological, Evolutionary & Biological species 
concept. 

3. Reproductive isolation - Definition and types (pre zygotic & post zygotic isolating 
mechanisms). 

4. Modes of speciation (Allopatric, Peripatric, Parapatric, & Sympatric). 
5. Phyletic gradualism, Punctuated equilibrium and Stasis. 

 

Unit-IV: Principles of Organic Evolution-II 

1. Natural selection - Definition and types (Directional, Stabilizing, Disruptive). 
2. Darwinism and its limitations. 
3. Neo Darwinism (only brief idea). 
4. Sexual selection and Group selection (definition). 
5. Coevolution – Definition and example. 
6. Macro and Micro evolution (definition). 
7. Adaptive radiation and convergence. 

 



Botany (Major) 

SEMESTER-II 

Paper-4B (Practical) 
BT-104C 

Total Marks = 40 (IA = 16 + ESE = 24)                                                                          (Credits = 02) 
 

Sl. No. Practical Marks 
1. Workout on Pteridophyta 06 
2. Workout on Gymnosperm 05 
3 Identification with reasons (4 x 2 marks) 08 
4. Laboratory Note book 02 
5. Viva voce 03 

TOTAL 24 
 

1. Work out on:   

(a) Pteridophytes: Workout on reproductive structures of the following Pteridophytes: Lycopodium 

sp., Selaginella sp., Equisetum sp., Pteris sp. 

(b) Gymnosperms: Leaflet of Cycas sp, Pinus sp., Microsporophyll of Cycas sp. 

2. Identification:  

(a) Morphological study of the Bryophyte genera: Riccia, Marchantia, Anthoceros, and Funaria.  

(b) Study of Bryophytes from permanent slides – Riccia (V.S. of thallus), Marchantia (L.S. of: 

Gemma cup, antheridiophore, archegoniophore, sporophyte), Anthoceros (L.S. of sporophyte), 

Funaria (L.S. capsule). 

(c) Study of macroscopic structures of Gymnosperm: Cycas microsporophylls, Cycas 

megasporophyll, Pinus male cone, Pinus female cone, Gnetum male cone, Gnetum female cone. 

(d) Study of Gymnosperms from permanent slides – L.S. of Cycas ovule, L.S. of Pinus male cone, 

L.S. of Pinus female cone, Pollen grains of Pinus, L.S. of Gnetum male cone, L.S. of Gnetum 

female cone/ovule. 

(e) Study from permanent slides / macroscopic fossil specimen. 

3. Laboratory Records: Student must get the laboratory note books duly signed by the respective 

teacher during practical classes. 

4. Viva voce: Questions based on theory and practical syllabus of 2nd semester. 

 
 

 
 
 
 
 
 
 
 



Botany (Minor) 

Semester-II 

Paper-2A (Theory) 

BT- 102M – Bryophyta, Pteridophyta & Gymnosperms and Paleobotany 
 

Total Marks-60 (IA = 24 + ESE = 36)                                                                                     (Credits-3) 

Unit-I: Bryophyta 

1. General characters including Amphibian nature; Origin of Bryophyta. 

2. Distinctive features of three major groups – Hepaticopsida, Anthocerotopsida, & 
Bryopsida. 

3. Life history: Gametophyte structure & reproduction, development and structure of 
sporophyte in of Riccia, Marchantia, Anthoceros, and Funaria. 

 
Unit-II: Pteridophyta 

1. General characters, Lifecycle pattern (Homosporous & Heterosporous type). 

2. Outline classification (Sporne, 1975) up to order with examples. 

3. Important characters of the classes – Psilophytopsida, Psilotopsida, Lycopsida, 
Sphenopsida, Pteropsida. 

4. Life history: Sporophyte structure, reproduction and structure of gametophyte of 
Lycopodium, Selaginella, Equisetum, and Pteris. 

 
Unit-III: Gymnosperms  

1. General characters of Progymnosperms. 

2. Gymnosperms - General characters. 

3. Outline classification (Sporne, 1965) up to Order with examples. 

4. Important characters of three classes – Cycadopsida, Coniferopsida, & Gnetopsida. 

5. Economic importance of Gymnosperms with reference to Wood, Resins, Essential 
oils, and Drugs. 

6. Life cycle (Morphology, anatomy and reproduction) of Cycas, Pinus and Gnetum. 

Unit-IV: Paleobotany:  

1. Definition of fossil, Conditions required for fossilization, Fossilization process. 

2. Types of fossil (Microfossil, Mega fossil and its types on the basis of nature of 
fossilization); Modes of preservation (after Schopf, 1975). 

3. Importance of fossil study.  

4. Geological Time scale with dominant plant groups through ages. 

5. Study of fossil plants:- Rhynia, Williamsonia 
 

 

 



Botany (Minor) 

Semester-II 

Paper-2B (Practical) 

 BT- 102M 

Total Marks- 40 (IA = 16 + ESE = 24)                                                                   (Credit = 1) 
 

Sl. No. Practical Marks 

1. Workout on Pteridophyta 07 

2. Workout on Gymnosperm 07 

3 Identification with reasons (2 x 2 marks) 04 

4. Laboratory Note book 03 

5. Viva voce 03 

TOTAL 24 
 

CONTENTS 

1. Work out on: 

(a) Pteridophytes: Workout   on   reproductive   structures   of   the   following   
Pteridophytes: Lycopodium sp., Selaginella sp., Equisetum sp., Pteris sp. 

(b) Gymnosperms: Leaflet of Cycas sp, Needle leaf of Pinus sp., Microsporophyll of Cycas 
sp. 

2. Identification: 

(a) Study of Bryophytes from permanent slides – Riccia (V.S. of thallus), Marchantia (L.S. 
of: Gemma cup, antheridiophore, archegoniophore, sporophyte), Anthoceros (L.S. of 
sporophyte), Funaria (L.S. capsule). 

(b) Study of   macroscopic   structures   of   Gymnosperm:   Cycas   microsporophylls,   
Cycas megasporophyll, Pinus male cone, Pinus female cone, Gnetum male cone, Gnetum 
female cone. 

(c) Study of Gymnosperms from permanent slides – L.S. of Cycas ovule, L.S. of Pinus male 
cone, L.S. of Pinus female cone, Pollen grains of Pinus, L.S. of Gnetum male cone, L.S. of 
Gnetum female cone/ovule. 

(d) Study from permanent slides/macroscopic fossil specimen. 

3. Laboratory Records: Student must get the laboratory note books duly signed by the 
respective teacher during practical classes. 
4. Viva voce: Questions based on theory and practical syllabus of 2nd semester. 
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