Curriculum for B. Sc Botany Programme

B.Sc. BOTANY PROGRAMME

Semester V      

Open Course
 BO5D01U 
  HORTICULTURE AND NURSERY MANAGEMENT
(72 Hours) Theory Credit 4
   Course objectives
1. Understand the importance of horticulture in human welfare.
2. Understand the propagation and cultural practices of useful vegetable, fruit and garden plants.
3. Understand the impact of modern technologies in biology on horticultural plants.
4. Understand the basic concepts of landscaping and garden designing.
5. Inculcate interest in landscaping, gardening and flower and fruit culture.
Horticulture







         48 hours
Module 1







       10  hours
1. Introduction to horticulture- definition, history, classification of horticultural plants, disciplines of horticulture.
2. Soil- formation, composition, types, texture, pH and conductivity. 

3. Garden tools and implements.

4. Preparation of nursery bed; manures and fertilizers- farm yard manure, compost, vermicompost, biofertilizers;-chemical fertilizers NPK; time and application of manures and fertilizers, foliar spray.

5. Irrigation methods- surface, sub, drip and spray irrigations- advantages and disadvantages-periodicity of irrigation.

Module 2







        10 hours
 Propagation of horticultural plants- by seeds- Seed development and viability, seed dormancy, seed health, seed testing and certification, growing seedlings in indoor containers and field nurseries, seed bed preparation, seedling transplanting; advantages and disadvantages of seed propagation.

Vegetative propagation- organs used in propagation- natural and artificial vegetative propagation; methods- cutting, layering, grafting and budding; advantages and disadvantages of vegetative propagation; micropropagation.

Module 3







        10 hours
Gardening- ornamental gardens, indoor gardens, kitchen gardens- terrestrial and aquatic gardens- garden adornments; garden designing- garden components- lawns, shrubs and trees, borders, hedges, edges, drives, walks, topiary, trophy, rockery- famous gardens of India. Landscape architecture- home landscape design, urban planning, parks, landscaping and public buildings, industrial and highway landscaping.

Physical control of plant growth- training and pruning- selection of plant, bonsai containers and method of bonsai formation.

Module 4








6 hours 
Commercial floriculture- jasmine, orchid, anthurium, rose, gladiolus; production of cut flowers, quality maintenance, packing, marketing. Flower arrangements-basic styles-upright and slanting-japanese ikebana, dry flower arrangement.

Module 5








4 hours
Olericulture- Types of vegetable growing-home gardens and market gardens; cultivation practices of leafy vegetable (Amarathus), tuber (Potato), fruit (Tomato), flower (Cauliflower).

Module 6








4 hours
Pomology- Cultivation of fruit crops-mango, banana and pine apple- preparation of land, spacing, planting, irrigation, hormones, harvest and storage. Factors affecting duration of storage. Principles of preservation-temporary and permanent- agents for fruit preservation. Preparation of pickles, jams, jellies and squashes using locally available fruits.

Module 7








4 hours 
Garden friends -honey bees, ladybirds, frogs, spiders, earthworms, centipedes and millipedes. Garden foes- pests, pathogenic fungi, bacteria, virus. Control measures-pesticides and fungicides; neem tobacco decoction. Hazards of chemical pesticides; equipments used in controlling horticultural pests-sprayers, dusting equipments-sterilization, fumigation.

Weeds- annual, perennial; weed control-prevention, eradication - hand weeding, tillage, burning, mowing, biological control, use of  herbicides- selective and non selective- mechanisms involved in herbicidal actions. 

Nursery management





           6 hours

Module 1
Nursery-definition, types; management strategies- planning, layout, budgeting- production unit, sales unit.

Plant growing structures- green houses, fernery, orchidarium, arbetorium.

 On hand training  






18 Hours
1. Preparation of potting mixture of known combination and potting in earthern pots / poly bags. 

2. Preparation of nursery beds. 
3. Preparation of compost / vermicompost using different substrates.

4. Working knowledge and identification of garden tools and implements.

5. Practical knowledge in different plant propagation techniques listed in syllabus.

6. Cultivation of a vegetable / ornamental plant / fruit crop listed in the syllabus.

7. Practice of different pruning operations (top dressing , shaping and topiary) in the  following plants (1) Bougainvillea  (2) Phyllanthus .

8. Visit a well established nursery and submit report.  
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B.Sc. BOTANY PROGRAMME

Semester V      

Open Course
   BO5D01U 

AGRIBASED  MICROENTERPRISES
(72 Hours) Theory Credit 4
Course objectives
1. A basic information about the business opportunities in plant sciences.

2.  Inform the student about sustainable agriculture and organic farming.

3. Inculcate an enthusiasm and awareness about ornamental gardening, nursery management and mushroom cultivation.
Module  1.  







           
9 hours 
Organic farming and composting techniques

Organic manures  and fertilizers. Composition of fertilizers – NPK content of various fertilizers. Common organic manures – bone meal, cow dung, poultry waste, oil cakes, organic mixtures and compost. Preparation of compost –aerobic and anaerobic- advantages of both; vermicompost – preparation, wormiwash. Biofertilizers – definition, types – Trichoderma, Rhizobium, PGPR. Biopesticides – Tobacco and Neem decoction. Biological control. Sustainable agriculture.

Module 2.








  18 hours 
 Horticulture and Nursery management.

Soil components. Preparation of potting mixture. Common Garden tools and implements. Methods of plant propagation – by seeds – advantages and disadvantages. Vegetative propagation – advantages and disadvantages. Natural methods of vegetative propagation. Artificial methods – cutting, grafting, budding and layering. Use of growth regulators for rooting. Micropropagation by tissue culture. Gardening – Types of garden – ornamental, indoor garden, kitchen garden, vegetable garden for marketing. Rockery and artificial ponds. Ornamental garden designing – garden components – flower beds, borders, hedges, edges, drives and paths, garden adornments. Lawn - preparation by seeds, by transplanting seedling and by turfing. Annuals, Biennials, Shrubs, Trees, Cycads and Palms. Bonsai preparation. Pruning of plants.  Types of Nurseries – Management aspects and Maintenance. Plant growth structures – advantages of green house, polyshed, fernery and orchidarium. Packaging of fruits, vegetables, nursery products and   flowers.
Module 3.









9 hours 

Food spoilage and preservation techniques.

Causes of spoilage. Preservation techniques – asepsis, removal of microorganisms, anaerobic conditions and special methods – by drying, by heat treatment, by low temperature storage and by chemicals (Food Additives).  Preparation of wine, vinegar and dairy products( Milk peda, Khoa, Ice cream and Paneer)
Module 4.










9 hours 
Mushroom cultivation and Spawn production.

Significance of Mushrooms, General outline of life cycle. Types of mushrooms - button mushroom, oyster mushroom and milky mushroom, poisonous mushroom – methods of identification. Spawn – isolation and preparation. Cultivation of oyster and milky  mushrooms  – using paddy straw and saw dust by polybag. Farm design and control of pests and diseases. Value added products from mushroom – pickles, candies, dried mushrooms.
Module.5.









9 hours 
Plant tissue culture and micropropagation
Protoplasm- basic structure and function of  plant cell

concept of totipotency- differentiation and dedifferentiation. Infra structure of a tissue culture laboratory .Solid and liquid media- composition and preparation. Sterilization- dry, wet and filter sterilization. Explant- inoculation and incubation techniques. Callus induction- organogenesis and embryogenesis. Transplanting, hardening, package and transportation of tissue cultured plantlets.

On Hand Training






18 hours
1. Prepare a chart showing the NPK composition of minimum 6 manures and fertilizers.
2. Identification and familiarization of the following organic manures- cow dung (Dry), Coconut cake, Vermicompost, neem cake,   Organic mixture, Bone meal.

3. Preparation of potting mixture.

4. Make a Vermicompost pit /pot in the campus/ house of the student.

5. Familiarization of common garden tools and implements.

6. Estimation of germination percentage of seeds

7. Demonstrate the effect of a rooting hormone on stem cutting.

8. Demonstration of T budding, epicotyle grafting and air layering on live plants

9. Familiarization of garden components from photographs

10. Preparation of vinegar / dairy product (Any two) in class or home

11. Familiarization of different mushrooms and preparation of a polybag of Pleurotus using straw/sawdust

12. Visit to a well established tissue culture lab, nursery and mushroom cultivation unit. 
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B.Sc. BOTANY PROGRAMME

       Semester V      
  Open Course
          BO5D01U 


ECOTOURISM  

(72 Hours) Theory Credit 4
Objectives
1. Make the students to opt various ecotourism programmes as a self employment stream

2. Make the students to aware about the usefulness of ecotourism in the conservation of natural resources.

3. Help the students to assess various ecotourism programmes
Module 1






       

4 hours 
Eco-tourism
 Definition, concept, introduction, history, relevance and scope 







                    




Module 2
     







   4 hours 
Key Principles and Characteristics of Ecotourism:
Nature area focus, interpretation, environmental sustainability practice, contribution to conservation, benefiting local communities, cultural respect, customer satisfaction, responsible marketing 

















Module 3



       




12 hours


Components of Ecotourism:
 Travel, tourism industry, biodiversity, local people, cultural diversity, resources, environmental awareness, interpretation, stake holders, capacity building in ecotourism. 





Module 4:




      



   10 hours 
Eco Tourism Terms:
Adventure tourism, certification, commercialization chain, cultural tourism, canopy walkway, conservation enterprises, ecosystem, ecotourism activities, ecotourism product, ecotourism resources, ecotourism services, endemism, ecolabelling, ecotourism “lite”, geotourism, greenwashing, stakeholders, sustainable development, sustainable tourism, leakages 


Module 5:

         






       14 hours 

Ecotourism resources in India and Kerala:
Major ecosystems vegetation types and tourism areas in Kerala. Festivals and events,
 entertainment, overview, culture, famous destinations, sightseeing, historical monuments, museums, temples, national parks & wildlife sanctuaries, hill stations, water falls, rivers, reaches, wildlife watching and bird watching sites, agricultural sites, tribal areas, tribal museums, tribal arts, rural handicrafts, tribal medicines, archeological sites, adventure sports, sacred groves, mountains, etc.

Module 6:


          





         8 hours 
Forms of Ecotourism in India and Kerala:
 
Eco regions, eco places, waterfalls in Kerala and India, eco travel, dos and don't on eco travel, eco trips. Potentials of ecotourism in Kerala. Community based ecotourism, ecotourism and NGOs 







Module 7




        


                    16 hours 


Ecotourism Planning:
Background, objectives, strategy, design of activities, target groups, opportunities, capacity building, threats, expectations positive and negative impacts, strength and weakness, benefits and beneficiaries, stakeholders, linkages, economics, ecotourism auditing. Problems with ecotourism. Carrying capacity of ecotourism. ecotourism facilities – Green report card. Ecotourism management – issues







Module 8

         






        4 hours 
Ecotourism and livelihood security: 

Community, biodiversity conservation and development – Eco-development committees
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B.Sc. BOTANY PROGRAMME
                   Semester V      
Open Course 
BO5DB01U  
BIOTECHNOLOGY

(72 hours) Theory Credit 4
OBJECTIVE

1. Familiarize the students with the fundamental principles and  various developments in biotechnology and potential applications.

2. Make the students aware that the life forms and activities can be exploited for human advancement.

Module – I 

General structure of eukaryotic and prokaryotic cells. Structure and functions of major organelles – nucleus, chloroplast, mitochondria, ribosomes, endoplasmic reticulum, golgi apparatus.  Biomolecules – DNA, Protein and lipids, carbohydrates. Role of biomolecules in a cell. 
                                                                                            ( 10 hours)
Module – II 


History of Biotechnology . Old Vs new biotechnology. General concept of Biotechnology








                                                                                                ( 5 hours)
Module – IIII-Plant tissue culture


Plant tissue culture – concept of totipotency,  organogenesis and embryogenesis. General facilities of tissue culture; constituents and role of different components in tissue culture medium. Steps involved in micro propagation – media preparation sterilization, inoculation of explants and incubation, rooting, hardening and field transfer. Role of different hormones. Applications of plant tissue culture


                                                                                              (10 hours)
Module –IV
 Recombinant DNA Technology 

Recombinant DNA technology – General outline. Role or vectors, restriction enzymes, ligases & DNA polymerases in recombinant DNA technology. Applications of rDNA technology- production of hormones, vaccines, antibodies etc. DNA fingerprinting. PCR and their applications. Gene library. Human Genome project (HGP) 

                                                                                              (10 Hours)
Module –V
Microbial Biotechnology 


History of Microbiology – contributions by famous scientists - Edward Jenner, Louis Pasteur, Robert Koch, Joseph Lister & Alexander Fleming.  Group of Microorganisms-Bacteria, fungi, virus & protozoa (No detail study intended). Fermentation ,use of Microorganisms. Production of  wine, beer, cheese, paneer Microbes causing common diseases – Typhoid, TB, AIDS, Leptospirosis, viral fever, meningitis, Tuberculosis, leprosy. Water quality analysis 



                                                                                         
                                                                                                        

                                                                                                  (15 hours)
Module –VI
 Environment Biotechnology  

Pollution- Different types. Global warming and ozone depletion- causes and implications. Role of Biotechnology in solving environmental problems- biodegradation, bioleaching, biopesticides, bioremediation. Role of microorganisms in waste management- solid and liquid waste management. 




                                                              (10 hours) 

On Hand training                                                                       (12 Hours)
1. General Laboratory set up for plant tissue culture. 

2. Use of equipments and Glassewares- petridishes, pipettes, autoclave, pH meter and Laminar air flow

3. Preparation of MS media and inoculation of explants 

4. Microscopic observation of microorganisms
Suggested additional topics (not for exams)
Genetic transformation and transgenics, molecular markers-molecular biology tools in plant breeding, Gene and genome library, Terminator technology, Advances in microbial biotechnology, Enzyme technology, Advances in animal biotechnology-stem cell research,Bioinformatics ,Micro array, Biosensors.
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B.Sc. BOTANY PROGRAMME

Semester V      




Open Course- BO5D01U 
BIOINFORMATICS
(72 Hours) Theory Credit 4
Course objectives

1. Make the student aware of the nature of the very large amount of detailed information about ourselves and other species that has become available. 

2. Make the student aware of the role of computers and computer science in the investigations and applications of these data.

3. Impart useful knowledge of the techniques by which, through the World Wide Web, we gain access to the data and the methods for their analysis.

4. Make the student confident in the use of computers to handle biological databases, information retrieval and to make him/her able to extend these skills by self-directed 'field work' on the Web. 
5. Make him/her aware  of the range of applications of bioinformatics to molecular biology, clinical medicine, pharmacology, biotechnology, agriculture, forensic science, anthropology and other disciplines

6. To create a sense of optimism that the data and methods of bioinformatics will create profound advances in our understanding of life, and improvements in the health of humans and other living things.

Module 1 








           2 hours
Defining bioinformatics

Scope and relevance of bioinformatics

Module 2
  6 hours
Characteristics of living organisms

Overview of biological classification and nomenclature

Cell as the basic unit of life : Prokaryotic and eukaryotic cells, examples; Basic structure of  prokaryotic and eukaryotic cells; Chemical composition  and structure of biomolecules – Carbohydrates, Nucleic acids, Proteins

Module 3 



                                                                                   6 hours

Biological information; DNA as the store house of genetic information ;  Concept of  gene, split genes ; Mechanism of DNA  replication- the centraldogma, transcription, translation

Module 4    







          4 hours

DNA sequencing: Sanger’s method; Protein sequencing: Edman degradation method
Module 5  







           6 hours

Introduction to genetic engineering - Gene cloning: Cloning vectors, restriction endonucleases, ligases . Techniques to transfer the recombinant DNA into cells: Transformation, transduction, electroporation, microinjection, DNA gun.

DNA libraries: Genomic DNA library, cDNA library

Module 6







           4 hours

Genomics: Definition; Sequencing genes to sequencing genomes, Sequence assembly;

Major findings of the following genome projects-  Human, Arabidopsis thaliana, Drosophila melanogaster, Caenorhabditis elegans
Module 7 


     




                       8 hours

Biological Data bases: Bibliographic databases - Finding Scientific Articles, PubMed:

Genome sequence databases-Entrez Genome, TIGR database; Nucleic acid sequence databases; GenBank; Protein sequence databases – GenBank, SWISS-PROT; Protein structure database- Protein Data Bank; Searching Biological databases- Saving search results, FAST format, 
ASN.1 format, Batch Entrez, 
PDB flat file format, mmCIF format

Module 8 







                     10 hours

Sequence comparison- Pair wise sequence alignment-   Global alignment: Use of ALIGN; Local alignment: Use of BLAST, FASTA; 
Multiple sequence alignment: Use of ClustalW; Phylogenetic analysis – Use of PHYLIP; Data mining-  Use of PERL in bioinformatics

Module 9 







           6 hours

Structure visualization- Molecular structure viewers, RasMol, SWISS-PDBViewer;

Predicting protein structure and function from sequence ; Protein modeling, docking and drug discovery

On Hand Training   




                                18 hours

Familiarize with the various databases given in the syllabus

Practice retrieving data from the various databases

Learn how to store the retrieved data

Practice the use of BLAST

Familiarize with the use of RasMol
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