     Curriculum for B. Sc Botany Programme

B.Sc. BOTANY PROGRAMME

Semester VI    

Core Course Choice Based -BO6B13 U                                        
AGRIBUSINESS

(54 hours) Theory Credit 3
Course objectives 

1. Inculcate and impart an idea about the business opportunities in the field of plant sciences.

2. Develop an entrepreneurial mindset and also to stick on to the core subject among the Botany students.

3. Give an idea about the need of sustainable development and organic farming.

4. Harness the opportunities and potentials in the field of ecotourism, processing technology and food sciences.
Module 1. 









2 hours
Entrepreneurship  









Types, Basic qualities of an Entrepreneur. Financial assistance from Banks, Role of Institutions like MSME Training Institute, Khadi and Village Industries Board, Self Help Groups, Co-operative Sector, Kudumbasree projects and Microenterprises.


Module 2.




         




    8 hours
Value added Food products  



 Preparation and Preservation Techniques. Causes of Spoilage of Food. Principles of preservation – asepsis, removal of microorganisms, anaerobic situation and special methods – drying, thermal processing – pasteurization, sterilization and canning – low temperature, use of chemical preservatives and food additives. Preparation of wine, vinegar, pickles, jam, jelly, syrups, sauce, dry fruits, dairy products – (cheese, butter, yoghurt, paneer), candies, chocolates, payasam, kondattum.






Module 3.





             



8 hours
Processing techniques.

Processing of latex – Centrifuged latex products and galvanized rubber products. Processing, storage and  marketing of Cocoa, Coconut (Copra ,Coir and Tender coconut), Rice (par boiled, raw rice and rice flour), Pepper, Cardamom, Ginger, Arrowroot, Tapioca, Cashew, Mango,  Jack fruit, Guava, Grapes, Lemon, Papaya, Musa, Garcinia.  Basic principles of preparation of Lehyam and Decoction.







Module 4.









   6 hours
Nursery Management.


Preparation of potting mixtures, polybags. Plant Growth structures – green houses, shaded houses, polyshed, mist chamber, sprinkling system, drip irrigation. Modern strategies in propagation by root initiation of cutting, layering technique, budding and grafting technique – Micropropagation; Planting, Transplanting and Hardening of seedlings, After care of seedlings. Packing and transporting of seedlings.


Module 5. 









6 hours

Organic farming and Composting Techniques. 

  

Organic manures and fertilizers, Composition of fertilizers. NPK content of various fertilizers and preparation of fertilizer mixtures.Common organic manures – bone meal, cow dung, poultry waste, oil cakes, organic mixtures and compost. Preparation of compost –aerobic and anaerobic- advantages and limitations. Vermicompost – preparation - Vermiwash. – preparation. Biofertilizers – Definition and preparation of different types – Trichoderma, Rhizobium, PGPR, PSB, mycorrhiza. Application of Biofertilizers. Biopesticides – Tobacco and Neem decoction. Biological control of disease and pests. Organic traps – Natural dyes.




Module 6. 









6 hours
Cultivation of Vegetables, Fruits and Medicinal Plants. 
  

Types – Home gardening, Market gardening and Truck gardening.


Packing  and Transporting of Vegetables. 

Organic farming of fruit crops – Packing and Transporting of fruits.

Induction of flowering and weed control.

Cultivation of Medicinal and Aromatic plants of common use and great demand.









Module 7.









6 hours
 Floriculture and Apiculture. 
 Problems and prospects of Floriculture in Kerala. 


Scope of growing Anthurium, Orchids and Jasmine in Kerala.


Common cut flowers – Rose, Gerbera, Gladiolus, Aster, Chrysanthemum, Daisys, Carnation, Golden rod, Anthurium, Orchids, Lilium and Limolium.


Common leaves used in flower arrangement – Cyprus, Podocarpus, Asparagus, Palms, Cycads, Ferns and Eucalyptus.




Apiculture – Scope and Significance.


Structure, Installation and maintenance of an Apiarium.


Extraction, Processing, preservation and Marketing of Honey.  
Module 8.





  4 hour
Flower arrangement.
Types - Western, Eastern (Japanese/ Ikebana) and Modern.

Wases, Flower Holders and Floral Foam.


Wase life of flowers and leaves.


After care of flower arrangements – Bouquets.


 Packing and Maintenance of flowers and leaves.




Module 9.









  4 hours 
Ornamental Garden designing.



 



   Use of  different garden components.

    Lawn preparation by seeds, seedling and turfing.

    Maintenance of garden by Irrigation, Pruning, Repotting. 

     Disease and Pest control.





 

Module 10. 









4 hours


Mushroom cultivation and Farming. 

  





Mushrooms – Significance – Nutritive value.


Types of Mushrooms – Button – Pleurotus, Volvorella.


Spawn production, storage and marketing.


Growth of Mushrooms on Paddy Straw and Saw dust by Poly bag.


Mushroom growing structures and maintenance of humidity.


Pests and defects of mushrooms.


Storage, Transporting and Marketing of Mushrooms.
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B.Sc. BOTANY PROGRAMME

Semester VI    


Core Course Choice Based - BO6B13 U 

                   PHYTOCHEMISTRY AND  PHARMACOGNOSY     
(54 Hours) Theory Credit 3
Course objectives 

1.
Understand the structure and function of basic secondary metabolites in medicinal and aromatic plants.

2.        Familiarize with the common separation and characterization techniques used in    phytochemistry

3.          Understand the basic officinal part present in the common medical plants and their use in ayurvedic formulations
Module 1. 









2 hours
 Introduction 










 Introduction to   phytochemical approaches –morphological-organoleptic-microscopic- to study drug and aromatic plants 

Module 2









4 hours
 Extraction and chacterisation techniques 





Cold extraction- hot extraction—soxhlet-clevenger apparatus; Solvents - petroleum ether, chloroform, ethanol, water. Separation technique-TLC, Column, HPLC. Characterization technique-GC/MS,  HPTLC, UV Spectra, IR Spectra.

Module 3.









10 hours
Study of the drug plants  and their active principles  




A.  Alkaloids – introduction, properties, occurrence,  structure, classification, functions, and pharmacological uses.

B. Triterpenoids.   Introduction, properties, occurrence, classification, functions and pharmacological uses.

C. Phenolics.  Quinines- benzoquinones, napthoquinones, anthraquinone, and coumarins.

Module 4. 









20 hours
Study of the following plants with special reference to 


(1) Habit, habitat and systematic position  and morphology of the useful part.
(2) Organoleptic, anatomical and chemical evaluation of the officinal part.

(3)  Phytochemistry and major pharmacological action of  plant drugs.

 (4) Ayurvedic formulations  using the plant 

Tinospora cordifolia, Papaver somniferum, Aegle marmelos , Punica granatum,  Plumbago rosea, Adhatoda vasica, Withania somnifera,  Achyranthes aspera, Asparagus racemosus, Kaempheria galanga, , Sida acuta, Carica papaya, Azadirachta indica, Glycirrhiza glabra, Phyllanthus neruri, Datura stramonium, , Hemidesmus indicus, Aloe veera, Tylophora indica, , Acorus calamus.

Module 5. 









10 hours
Study of the following  aromatic plants –  volatile oils and methods of extraction Vetiveria zizanoides, Cinnamomum zeylanica, Sysygium aromaticum, Santalum album, Eucalyptus, Ocimum bacilicum, Rosa, Mentha  piperita.
Module 6.
Pharmocognosy.








4 hours

               Introduction, tools for identifying adulteration; methods in pharmocognosy- microscopy, phytochemical methods- study of starch grains of maize, wheat, rice, potato, curcuma

   Cultivation of drug and aromatic plants 




4 hours

I. Soil as growth  medium: formation of soil, physical and chemical nature, soil organisms, soil fertility, soil types. 

II. Fertilizers and manures: NPK, organic manures, green manure, farm yard manure, and vermicompost.

III. Plant protection methods- insect and pest control measures: physical ,chemical biological methods. 

IV. Plant propagation methods.
Suggested additional topics


1. Basic principles in spectroscopy - UV, NMR, IR etc

2. Use of secondary metabolites for protection against pathogens , herbivores

References

1. Atal.C.K. and Kapur, B.M. 1982. Cultivation and Utilization of Medicinal Plants.

2. Daniel, M.,1991. , Methods in Plant Chemistry and Economic Botany, Kalyani publishers ,New Delhi.

3. Glossary of Indian Medicinal Plants with Active Principles Part I & II, 1980. CSIR ,New Delhi.

4. Indian Medicinal Plants (5Vols) 1994. Arya Vaidya Sala Kottackal, Orient longoman New Delhi.

5. Wealth of India, (XI Vols) 1985. CSIR
6. Krishnaswamy N R 2003, Chemistry of Natural Products, Universities press, Hyderabad

7. Khory R N 1999 Materia Medica of India and their Therapeutics, Komal Prakashan, Delhi

8. Bhattacharjee S K, 2003, Hand Book of Medicinal Plants, Pointer Publishers, Jaipur 

9. Ashutosh Kar, 2006, Pharmacognosy and Pharmacobiotechnology,  New Age International, New Delhi

10. Trivedi P C,2007, Medicinal Plants Utilisation and Conservation, Avishkar Publishers, Jaipur

11. Upadhyaya R C, 2008, The treatise on Aromatic plants, Anmol Publications, New Delhi

12. Irfan Ali Khan, 2008, Medicinal and Aromatic plants of India, Ukaaz Publishers, Hyderabad
13. Pushpangaden  P Nyman ULF George V Glimpses of of Indian Ethno Pharmacology. The Royan  Danish School of  PharmacyCopenhagen, Denmark.
14. Wallis T.E , 1997.Text Book of Pharmacognosy. CBS Publication & Distribution

15. Jain S K 2004, A Manual Of Ethnobotany, Scientific Publishers, India

B.Sc. BOTANY PROGRAMME

Semester VI    

Core - Course Choice Based - BO6B13 U
PLANT GENETIC RESOURCES MANAGEMENT                                                       (54 hours) Theory Credit 3
Objectives

1. Acquaint the student with the history and evolution of crop plants, and their diversity.

2. Familiarize the student with the available plant genetic wealth and the measures adopted for the conservation of these resources.

3. Help the student to identify the crop plants and their wild relatives.

4. Help the student to explore the potentialities of various underutilized plants to project as the future food prospects. 

5. Understand the significance of modern technology to locate  the distribution of endangered species. 

Module 1.        








 3 hours
Historical developments in crop botany. Centres of origin and diversity of crop plants, primary and secondary centres, Vavilovian concept.

Module 2.        








2 hours
Exploration and collection of genetic resources- importance of wild relatives of crop plants and their genetic diversity in crop improvement.

Module 3.        








 4 hours
Conservation of genetic resources. (i) in situ: biosphere reserves, national parks and wild life sanctuaries; (ii) ex situ- (a) in vivo: botanic gardens, field gene banks; (b) in vitro: seed banks ( short term, medium term and long term storage of seeds), tissue culture storage and cryopreservation. 

Module 4.        








3 hours
Role of Governmental and non-governmental organizations in Plant Genetic Resources   Management: Governmental Organisations– Regional – TBGRI and KFRI;  National - BSI and NBPGR;  International - IPGRI(IBPGR) and ICRISAT. 

Non Governmental Organisations – Herbal gardens and Nurseries.
Module 5.        







 
5 hours
Major threat to the genetic resources: human interference and deforestation, over exploitation of resources. Endemism and Hot Spots. Documentation of endangered and threatened plants- red data book. Remote sensing : principle – concept of remote sensing and components of remote sensing. Application of remote sensing  in conservation of endangered plants and habitat studies. IUCN- role and activities.

Module  6.        








 4 hours
Ethnobotany its significance and scope with respect to food, shelter and medicine.

Ethnobotany in relation to conservation of genetic resources: mythology and conservation of eco-systems, sacred groves and their role in the conservation of gene pool; taboos for conservation of selected plant species.

Module  7.        







      18 hours
Important food, medicinal and aromatic plants of  Kerala state – taxonomy, cultivation and uses of   rice, tapioca, elephant foot yam,  cow pea, bitter gourd, ginger, black pepper, nutmeg, cardamom, coffee, vasaka, Aloe and lemon grass.

Module 8.        







       5 hours
Plantation crops – scope and importance of plantation crops; taxonomy, cultivation and useful products of  rubber,  cashew, coconut and tea.
Module 9.        







         3 hours
Importance of fruits: classification of fruits, role of fruits in Indian economy, taxonomy and cultivation of  banana, pineapple and mango.

Module 10.        







          3 hours
Underutilised plants and its importance for future food requirements. Botany and uses of the following under exploited edible plants.

Vegetables; winged bean, sword bean, cluster bean, ridge gourd, bottle gourd, little gourd, lesser yam, Chinese potato.

Fruits; Artocarpus heterophyllus , Artocarpus hirsutus,  Anona, Rambutan, rose apple.          
Module 11.        







       4 hours
Mushroom cultivation and spawn production – paddy straw, oyster and milky mushrooms.

Suggested additional topics

     
 Study the origin and diversity of  various crop plants.

      
 Plant Introduction and its importance in creating genetic diversity.     

        
Ethnobotany in relation to crop improvement.  Linking it with food,  

        
 shelter, cloth and medicine to human.
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