Curriculum for B. Sc Botany Programme

B.Sc. BOTANY PROGRAMME

SEMESTER –I
COMPLEMENTARY COURSE –I   BO1C01 U                       
CRYPTOGAMS, GYMNOSPERMS AND PLANT PATHOLOGY
 (Theory: 36 hrs; Practical: 36 hrs) 

Theory credit 2 Practical Credit 1
Course objectives

1. Acquire fundamental knowledge in plant science and to make the student to understand that Botany is an integral part of the human life and developments.

2. Foster and encourage  an attitude of curiosity, appreciation  and enquiry of various life forms of plants

3. Understand the indentifying characters of the different types  included in the syllabus

4. Understand the diversity of microbes and plants with respect to Viruses ,Bacteria, Algae, Fungi, Lichens, Bryophytes , Pteridophytes and Gymnosperms
Module-1    Cryptogams   





28 hours
1. Viruses : General account, structure of Tobacco Mosaic Viruses (TMV), mode of infection- T phages
                                                                           2 hrs
2. Bacteria: Classification, structure, nutrition chemosynthesis, respiration, reproduction(binary fission). Economic importance – agriculture, industry and medicine. Archaebacteria.                         



2 hrs
3. Algae (Phycology) Classification, main features of structure, and life history of the following groups







Cyanophyceae
:
Nostoc
Chlorophyceae
:
Volvox





Oedogonium






Cladophora

Phaeophyceae
:
Ectocarpus

Rhodophyceae
:
Polysiphonia

   Economic importance of Algae (general account)


8 hrs
4. Fungi (Mycology) :Classification, main features of structure, and life history of the following groups.
Phycomycetes
:
Phytophthora
Ascomycetes
:
Peziza
Basidiomycetes:
Puccinia

Economic importance of Fungi (general account)
       7 hrs

5      Lichens (Lichenology):  Classification and general account.



Type Usnea :             






        2 hrs 
 6.     Bryophytes (Bryology):  General account of Bryophytes

Type: Riccia            





  
       3 hrs
7.  
Pteridophytes (Pteridology): General account of Pteidophytes

Type: Selaginella          4 Hrs
Module-2     Gymnosperms


General account of Gymnosperms


Type: Cycas


      



    4 hrs
Module-3    Plant Pathology




                     4 Hrs
1. Classification of plant diseases on the basis of causative organism and symptoms
2. Study of the following diseases with name of disease, causative organisam, symptoms and control measures:
a. Nut fall of Arecanut

b. Bacterial blight of Rice

c. Leaf mosaic of Tapioca

PRACTICAL







                    36 Hrs

Student should be able to

1. Identify Cryptogamic and Gymnosperm specimens and their parts prescribed in the syllabus; make micro-preparations wherever necessary
2. Identify plant diseases mentioned in the syllabus.
Suggested additional topics
1. The five kingdom classification – proposed by Whittaker (1969)

2. Advanced anatomical and reproductive characters of Gnetum
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B.Sc. BOTANY PROGRAMME

SEMESTER –II

COMPLEMENTARY COURSE –II   BO2C02 U                       
PLANT  PHYSIOLOGY

(Theory :36 hrs; Practical: 36hrs)                                        Theory credit 2 Practical Credit  1
Course objectives
Understand the mechanism of various physiological processes related to plant life.
Module 1







            (10 hrs)
1. Water relations of plants: (a) Physical aspects of water absorption –imbibition, diffusion  and osmosis. Plant cell as an osmotic system. Diffusion 
pressure deficit, water potential, plasmolysis (b) Mechanism of absorption of water. Active and passive absorption. 




     (4 hrs)

2. Transpiration – types, structure and mechanism of stomtal transpiration, (theories) significance and factors affecting transpiration, antitranspirants, Guttation.




                                         (4 hrs)
3. Stress Physiology – Water and salt stress,adaptations
                 (2 hrs)
Module 2







               (14 hrs)
Photosynthesis: Structure of chloroplast, Pigments, Red drop and Emerson’s enhancement effect: Two pigments systems, light and dark reaction C3 – C4 and CAM mechanisms. Factors affecting Photosynthesis: External and Internal, photo respiration.                                                                       
    Module 3







                (12 hrs)
1.
Translocation of organic solutes: Path and mechanism of Translocation, Munch mass flow hypothesis.





       (3 hrs)
2.      Nitrogen fixation, Nitrogen Cycles.

(2 hrs)
3        Dormancy of seeds, factors causing dormancy, photoblastisms, techniques to break dormancy, germination – mobilization of food reserves, physiology of fruit ripening.







        (2 hrs)
4      Growth and Movements: Sigmoid curve, measurement of growth, regions of  growth, general account of natural growth hormones, synthetic auxins (brief account) effect of ABA. Senescence and Abscission. Tropic and nastic movements with reference to geotropism, phototropism,. Seismonastic and nyctinastic movements. Photoperiodism and Vernalization. 

(5 hrs)
PRACTICAL   







     36 hours

Student should be trained to carry out or demonstrate the following experiments


Core Experiments:

1) Determination of osmotic  pressure by plasmolytic method

2) Separation of Chlorophyll pigments by paper chromatography.

3) Effect of carbon dioxide concentration on the rate of photosynthesis by Hydrilla    

           plants
4) Demonstration of osmosis using plant membrane

Demonstration Experiments:
1 .Determination of transpiration under different environmental conditions 
              using  Ganong’s / Farmer’s Potometer

2. Relation between transpiration and absorption
3. Evolution of O2 during photosynthesis
4. Light screen expt.
5. Mohl’s experiment 
6. Experiment with variegated leaf
7. Measurement of growth using Arc Auxanometer
8. Experiment with Kleinostat.

9. Effect of hormones on growth  












              
(36 hrs)
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B.Sc. BOTANY PROGRAMME

SEMESTER –III
COMPLEMENTARY COURSE –III  BO3C03 U                   
ANGIOSPERM TAXONOMY AND ECONOMIC BOTANY

(Theory 54 hours; Practical 36 hours)                  Theory credit 3 Practical Credit  1
Course objectives
1. Acquaint the student with the objectives and components of Taxonomy.

2. Help the student to understand the systems of classification of angiosperms.

3. Help the student to identify the common angiosperm species of Kerala.

4. Familiarize the student with plants of immense economic importance.

Module 1. Angiosperm Taxonomy
(Theory 36 hours; Practical 24 hours)




1. Importance of plant classification, types of classification, binomial 
nomenclature; ICBN, cytotaxonomy, chemotaxonomy. 
          4 Hrs

2. Herbarium techniques  :  Field study, field note, vasculum, plant press,     disinfecting and mounting, labeling, importance of herbarium. 
3 Hrs










3. Bentham and Hooker’s system of classification. 

3 Hrs
4. Morphology of Angiosperms – flowers, inflorescence, fruits   4 Hrs 

5.  Study of the following families of Bentham and Hookers system of classification  with special reference to major  identifying characters and economic importance : Annonaceae, Malvaceae, Rutaceae, Leguminosae, Apiaceae (Umbelliferae), 
Rubiaceae, Asteraceae, Apocynaceae, Lamiaceae (Labiatae), Euphorbiaceae, Arecaceae (Palmae), Poaceae (Gramineae). 







22 Hrs


Module 2. Economic Botany (Theory 18 hours, Practical 12 hours)
1. Classification of economic plants based on their uses. (Cereals, legumes 
       and pulses. tuber crops, spices, beverages etc.)
  

  3 Hrs

2. Study of the following economic plants with special reference to their 
       botanical name, family, morphology of useful part, economic products and uses.                                                                                  10 Hrs



Cereals 

 
: Paddy, Wheat.



Pulses



: Green gram, Bengal gram.



Tuber crops


: Tapioca. 



Spices



: Pepper, Cardamom.



Beverages


: Tea, Coffee.



Oil yielding plants

: Coconut, Groundnut



Fibre yielding plants

: Cotton, Coir.



Timber yielding plants
: Teak, Rose wood.



Latex yielding plants

: Para rubber.



Bio pesticides 


: Neem, Tobacco.



Ornamental plants

: Rose, Orchids, Anthurium.

3.           Study of the  following medicinal plants with special reference to their binomial, family, 
morphology of useful parts and uses. 



                                                                                             5 Hrs


1. Adhatoda, 2. Aloe, 3. Brahmi (Bacopa),4. Catharanthus, 5. Eclipta, 6. Neem,7. Ocimum, 9. Phyllanthus amarus, 9. Rauvolfia, 10. Sida. 


Practicals 







36 hours

1. Students should be able to identify typical plants belonging to the families prescribed in the syllabus. They should be able to describe the floral parts in technical terms.

2. Students should study the botanical name, family, morphology of the useful part and the uses of the plants listed in the syllabus.

Suggested additional topics
1. Classification of Angiosperms proposed by Adolf Engler, John Hutchinson and Arthur Cronquist.

2. Origin of agriculture and crop plants; centers of origin of crop plants proposed by N.I Vavilov.

3. Ethnobotany – significance and methods of ethnobotanical research.
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B.Sc. BOTANY PROGRAMME

SEMESTER –IV
COMPLEMENTARY COURSE –IV BO4C04 U                                         
ANATOMY AND APPLIED BOTANY
(Theory 54 hours; Practical 36 hours)                            Theory credit 3 Practical Credit  1
Course objectives


To help the student

1. Understand different types of plant tissues.

2. Understand the internal structure of different plant organs with reference to their functions.

3. Understand the process of normal and anomalous secondary thickening in plants.

4. Know the morphological and anatomical adaptations of plants growing in different habitats.

5. Understand the applications of botanical knowledge in the field of crop improvement for human prosperity.

Module 1: Anatomy 
(Theory 30 hours; Practical 24 hours)


1. Cell types, electron microscopic studies on plant cell – living and non   
          living inclusions, cell wall – ultra structure of cell wall (brief account 
         only) 







          

 
     4 Hrs

2. Tissues: simple and complex; meristems, secretary tissues.


     4 Hrs 
3. Cambium: origin, structure, function, role in budding and grafting. 
     2 Hrs

4. Primary structure of stem and root in dicots and monocots.










               
     3 Hrs 

5. Secondary thickening in dicot stem and dicot root; growth rings, heart wood and sap wood; hard wood and soft wood; ring porous wood and diffuse porous wood,  Anomalous secondary thickening in Bignonia.
      
       
     5 Hrs 
6. Anatomy of monocot and dicot leaf.














                3 Hrs

7. Ecological anatomy: Study of the morphological and anatomical adaptations of 
the following groups; Hydrophytes (Nymphaea), Xerophytes (Nerium), Epiphytes (Vanda) and  Halophytes (Avicinia/ Rhizophora).

    9 Hrs 

Module 2:Applied Botany 


(Theory 24 hours)
1. Plant breeding: Objectives, sexual and asexual reproduction; apomixis, apogamy, apospory,amphimixis, parthenogenesis, parthenocarpy, polyembryony.






   5 Hrs






2. Methods of plant improvement





a. Plant introduction,  acclimatization plant quarantine. 


b. Selection: Mass selection; pureline selection and clonal selection.

b. Hybridization; intervarietal, interspecific and intergeneric; procedure of hybridization.



5 Hrs








 3.   Special methods of plant breeding.






a. Mutation breeding.


b. Polyploidy breeding.




  3 Hrs




4  Horticultural practices  






Propagation through cutting, layering, budding and 
grafting   5Hrs


5 Tissue culture







Principles, techniques and applications; culture media, asepsis, callus, organogenesis, somatic embryogenesis, anther culture, artificial seeds.










   6 Hrs
Practicals








a. Types of tissue – simple and complex.
b. Primary structure of stem and root of dicots and monocots.

c. Structure of dicot stem and dicot root after secondary thickening.

d. Anomalous secondary thickening in Bignonia.

e. Anatomy of monocot and dicot leaf.

f. Morphological and anatomical adaptations of Hydrophytes (Nymphaea petiole), Xerophytes (Nerium leaf), Epiphytes (Velamen root of Vanda), Halophyte (Pneumatophore and vivipary of Avicinia or Rhizophora).

g. Emasculation of pea or Caesalpinia flower.

h. ‘T’budding , approach grafting, air layering.

i. Demonstration of tissue culture techniques: culture media, callus induction and organogenesis..

Suggested additional topics
1.  Anomalous secondary thickening in monocots.

2.  Wood – seasoning, properties and uses.

3.   Industrial uses of cellulose.

4. Contributions of Dr. Norman S. Borlaug and Dr. M.S.  
    Swaminathan in the  field of green revolution
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