
B. Sc Botany (Vocational) Degree - Semester wise course title

Vocational Subject – ENVIRONMENTAL MONITORING AND MANAGEMENT
	Semester I
	 Course I
 ENVIRONMENTAL BIOLOGY PART –I   

                               (Theory 36 hours)

	
	Course II     ENVIRONMENTAL BIOLOGY PART-II
                                  (Theory 36 hours; Practical 36 hours)

	Semester II
	Course III     ENVIRONMENTAL MICROBIOLOGY

                                    (Theory 36 hours)

	
	Course IV      ENVIRONMENTAL HYGEINE AND 
                          HUMAN HEALTH 

                                      (Theory 36 hours; Practical 36 hours)

	Semester III

	Course V
ENVIRONMENTAL MONITORING –PART I
                                 (Theory 54 hours; Practical 36 hours)

	
	Course VI
    ENVIRONMENTAL CONSERVATION   

                         AND   MANAGEMENT PART- I

                           (Theory 54 hours; Practical 36 hours)

	Semester IV


	Course VII    ENVIRONMENTAL MONITORING - PART II

                               (Theory 54 hours, Practical 36 hours)

	
	 Course VIII    ENVIRONMENTAL CONSERVATION 
                              AND  MANAGEMENT – PART II

                             (Theory 54 hours, Practical 36 hours)


B. Sc Botany (Vocational) Degree
ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester 1

Course I    
  Code BO (V)1BE 14U
ENVIRONMENTAL BIOLOGY PART -I

(Theory 36 hours)                                                                                                ( credit 2)
Objectives

To enable students to

· Create an awareness on aspects of the ecosystem and interactions within the system

· Have an idea on diverse group of plants, their survival and their interactions in different environments

· Understand the flow of energy & route of elements through the ecosystem
Module 1:








    (6 hrs)

Ecology: Definition, History and scope, Ecosystem concept –structure, composition and dynamics. 


                                                                                                              

Module 2:







   
   (12 hrs)

 Ecosystems: Inland water ecosystems, marine and coastal environments, terrestrial ecosystems. Plant and animal interactions.                                                                                                                                                       

Module 3:







              (14 hrs)  

Energy in the ecosystem: Bioenergetics, flow of energy, models, concept and measurement of productivity. Biogeochemical cycles of C, N, O, S, P, halogens and metals.                                                                                              

Module 4:    







       (4 hrs)                                                                                                                                                                                                                              

Biodiversity - definition, species, genetic and ecosystem diversity, Endemic species, endangered species (flora and fauna)                                                                                  
B. Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

          
 Semester 1

Course 2    
  Code BO(V)1BE 15U

ENVIRONMENTAL BIOLOGY PART-II

 (Theory 36 hours; Practical 36 hours)                                    (Theory credit 2 ; Practical credit 1)
Objectives

To enable students to

· Assess the inter-relationship between organisms at population & community level

· Create an awareness on importance of biological resources 

· Study types and process of succession 
Module 1:







                 (4 hrs)


Population Ecology: Characteristics- Density, mortality, natality, age distribution and stabilizing factors          

Module 2: 








      (12 hrs)

Community Ecology- Structure, Analysis–quadrate and transect method, ecotone and edge effects, ecological niche, ecological equivalents, ecotypes, ecological indicators, homeostasis in the ecosystem.                                                                                                                           

Module 3:








      (10hrs)

Ecological succession; Kinds, process, concept of climax, theories and significance. Attributes of succession and patterns in different places- hydrosere and xerosere.                                                                                                                                                                                                                            
 Module 4: 








      (10 hrs)

Biological resources: Plant and animal resources, mangrove and wet land resources, agricultural resources, forest products and biomass, microbial resources and their ecological significance.                                                                                                        

 Practicals 








(36 hours)

1. Vegetation analysis-Association, diversity, frequency, density, 
        productivity (primary) indirect estimation of standing crop.

2.    Aquatic ecosystems- Survey, mapping, preservation, identification and abundance estimation of macrophytes, biomass and primary productivity; estimation of chlorophyll, temperature, dissolved oxygen and pH. 

3.   Visits to mangrove and inland water ecosystems.

4.    Demonstration of ecosystems and succession patterns: Familiarization  
  of forest products, plants and animal resources.

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester II
           Course 3                 Code BO(V)2BE16U
ENVIRONMENTAL MICROBIOLOGY

                   (Theory 36 hours)                                                                     (Theory credit 2)
Objectives

To enable students to

· Understand the world of microbes & evaluate their role in the environmental segments

· Evaluate the application of microbiology in different fields 

· Study the aspects of food spoilage and importance of preservation of food
Module 1: 








      (7 hrs)

 
History of microbiology: Types of micro organisms- structure, biology and classification of bacteria, fungi, virus and algae.

Module 2: 








      (14 hrs)

 
Distribution and composition of microorganisms in soil, water and air, effects of physical and chemical factors on their growth and activity. Role of microbes in the environment, microbes in biogeochemical cycles, microbial transformation of metals, biological nitrogen fixation and microbial antibiotics.




                                      

Module 3:








       (7 hrs)

Food microbiology: General properties of food spoilage, chemical changes caused by microorganisms, microbial toxins, fermentation products, preservation of food.                   

Module 4:   








         (8 hrs)


Diseases connected with food, food poisoning, food allergy, Microorganisms and water pollution: Significance of bio- indicators- faecal bacteria and pathogenic microorganisms, microbial interaction with other organisms, competition, parasitism and mutualism. 

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester II
           Course 4                 Code BO (V)2BE17U
ENVIRONMENTAL HYGEINE AND HUMAN HEALTH 

                     (Theory 36 hours; Practical 36 hours)                 (Theory credit 2 ; Practical credit 1)
Objectives

To enable students to

· Understand the environmental factors that relate to human health & diseases

· Study the importance of sanitation & hygiene in preserving the environment & maintaining good health

· Make an awareness on industrial hazards

Module 1: 








        (7 hrs)

 Environmental factors in Health: Health and Diseases – sexually transmitted diseases-AIDS. Role of sex education . Physical, chemical and biological factors that affect health, home environment, meaning of poison, toxin and hazardous wastes.





                              

Module 2: 








       (10 hrs)

Industrial hazards- Physical, chemical, noise, radiation; dust of silica, cement, paper, cotton, jute, pesticides, particulate matter. Biological –psychological & physiological, fatigue; effects of water pollutants and air pollutants on human health.        

Module 3:    







      (12 hrs)

 
Mode of action of toxicants: Physical toxicity, particulates, gaseous, solvent and vapour. Chemical toxicity, halogens, hydrocarbons, pesticides and heavy metals. Physiological toxicity, irritants, anaesthetics, narcotics, asphyxiants and systemic poisons. Dose effect and dose response relationship, dose effect and dose response curves,








                                               

Module 4:                                                                                             (7 hrs)

Common water- borne diseases and their control, sanitation, basic needs, relationships of sanitation to health. Toxic effect due to combination of chemicals. Effect of wrongful disposal of wastes.

Practical 








    (36 hours)

1. 
Microbial techniques- sterilization – flame sterilization, hot-air oven,   boiling water bath, autoclaving, chemical sterilization, plating, isolation, streaking and identification.

2. 
Mounting and staining: (a) gram stain, (b) acid fast: aerobic and anaerobic microbes, identification: milk, food and soil microbes. Identification of pathogenic microbes in water.

3. 

Toxicity studies – Application of LC50 in fishes, spot test for plant.

4.
 Pollution indicators: Phytoplankton and zooplankton counts, biotic index, palmer’s algal pollution index.

5.
 Field visits (regions of environmental problems)

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester III

Course 5    
Code BO (V)3BE18U

ENVIRONMENTAL MONITORING –PART I
   (Theory 54 hours; Practical 36 hours)     (Theory credit 3 ; Practical credit 1)
Objectives

To enable students to

· Study about pollutants that adversely affect air environment

· Familiarize techniques involved in  monitoring & controlling of air pollutants

· To study the causes & effects of soil pollution

· To highlight the adverse effects of quarrying, deforestation & unscientific farming practices

· To create an awareness on different land use practices, involved in preserving our soil resource

· Study the methods involved in analysis of the soil pollutants

Module 1:
    







       (15 hrs)

Air pollution: Structure and constituents; sources , nature  and types of pollutants, particulate matter, aerosols, fly ash, sulphur, halogen, carbon and nitrogen compounds, primary and secondary air pollutants, Photochemical smog, Ozone depletion, Acid rain, Green house effect, Inversions, Biopollutants: effect of air pollution on health, plants, climate and materials. Radioactive pollutants: origin of radionuclides-natural and artificial- their path and effects on the ecosystem. Principles of sampling and analysis of air pollutants.

Module 2:








       (14 hrs)
Air pollution monitoring and control: pollution control by particulate removal, setting chamber, air scrubbers, water spraying, filters and electro static preceptors. Removal of gaseous pollutants and treatment of air pollutants - in chemical industries, refineries, thermal power plants, cement industries, automobile exhausts. Air quality standards and principles of air monitoring devices








       

Module 3:







       
       (5 hrs)

Environmental chemistry of soil: Nature of soil, water and air-mineral water- organic matter- acid- base and ion exchange reactions mineral matter, organic matter, macro and micro nutrients, 

Module 4:








       (6 hrs)


Soil pollution: Sources, nature and types of pollutants- fertilizer residues, solid wastes, radio active substances, hospital wastes, pesticide pollution, field run off and sewage effluents. 

Module 5:








    (14 hrs)

Adverse effects of soil pollution: Various aspects of soil erosion, soil degradation, water logging, sand and clay mining, desertification, quarrying, land conversion for agriculture, deforestation and farming, urban housing, road development and over grazing. Soil plant interactions, adverse effects of land use practices in Kerala. Soil pollution monitoring and control: Methods and principles of analysis for the soil pollutants. 

Practical 








36 hours

1. Sampling techniques of soil.

2. Physical parameters: Soil type, soil profile and texture.

3. Preparation of soil extract.

4. Determination of pH, acidity, total organic content, potassium and calcium.

5. Total coliforms and feacal coliforms in the soil samples.

6. Total kjeldhal nitrogen (demonstration), lime and gypsum status of soil.

7. Field visits( regions of environmental problems)

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester III

Course 6    
Code BO (V)3BE19U
ENVIRONMENTAL CONSERVATION AND MANAGEMENT PART- I

   (Theory 54 hours; Practical 36 hours)

(Theory credit 3 ; Practical credit 1)
Objectives

To enable students to

· Familiarize different aspects of habitat management

· Highlight strategies and planning involved in land use management for sustainable development

· Create an awareness on importance of solid waste & water resource management 

· Study various aspects of ecotourism

· Evaluate the importance of environmental education in preserving our resources 

Module 1:








       (15 hrs)

Habitat management: Conservation of forests, wild life, air water and soil environments. Biodiversity biosphere reserves, sanctuaries, national parks, sacred groves, cause of extinction of species, red data book, coastal regulatory zone act, management of mangrove vegetation. Ecological modeling - significance.

Module 2:







          
         (6 hrs)

Water resources Management: Socio-economic factors involved in managing water resources. Conventional and non-conventional sources of water supply management.  

Module 3: 








       (10 hrs)


Land use management for sustainable development: Strategies and planning for soil pollution control, Changes in agricultural practices, Solid waste management, vermicomposting, bacterial composting, Precautions in the use of radioactive substances. Occupational health hazards with relation to solid waste disposal.

Module 4:








        (15 hrs)

Ecotourism: From an environmental management perceptive rather than tourism as an industry. Identification of nature based ecotourism opportunities in Kerala- dam sites, HEP, water falls, mangroves, bird sanctuaries, pilgrim tourism, forest area, parks, sacred groves, beaches, wildlife sanctuaries, national parks. Strategies to maintain these areas in an ecological sustainable way. Coastal management activities in India and Kerala.

Module 5: 









(8hrs)


Environmental Education: Education to inculcate environmental consciousness among learners. Non-formal and formal education (business, union, community and other organizations): methodologies (posters, banners, audio-visual aids, street plays, padayatras, corner meetings). 

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND MANAGEMENT

Semester IV

Course 7    
Code BO(V)4BE20U
ENVIRONMENTAL MONITORING - PART II

                   (Theory 54 hours, Practical 36 hours)                   (Theory credit 3; Practical credit 1)
Objectives

To enable students to

· Create an awareness on importance of water as a resource

· Know about pollutants that adversely affect aquatic environment

· Familiarize techniques involved to analysis of  water pollutants

· Study the causes & effects of water pollutantion

· Highlight the adverse effects various industries that contribute to aquatic pollution

· Study methods involved in water pollution monitoring and control

· Perform analysis to assess soil & water quality

Module 1: 








       (15 hrs)

Hydrosphere: Nature and composition of natural waters, Trace level substances in water, Redox equilibria in natural waters. Physical and chemical properties of water in relation to living organisms, Biological importance of water, Hydrological cycle, ground water, types of water, origin, movement, storage and factors affecting ground water. Ground water – replenishment, potable water qualities. Quality and productivity of fresh water, estuarine and marine water.

Module 2:  








      (8 hrs)

  
Water analysis: Sampling techniques- sample preservation and their importance. Physical and chemical tests of water related to water pollution.                                                                                           

Module 3:








 (10 hrs)

Water pollution: Sources, types and nature of pollutants. Nature and effects of water pollutants- acids, alkalis, thermal , radio active, heavy metals, pesticides, waxes, soaps, fertilizers, farm wastes, sewage and industrial effluents ,synthetic detergents. Effects of water pollutants on human beings, plants and animals. Quality of water eutrophication, bloom formation, COD, BOD, turbidity, salinity and colour.

Module 4:








       (14 hrs)

Water pollution monitoring and control: Water and waste water treatment. Preliminary, primary, secondary and tertiary treatments. Treatment of industrial waste water –chemical, fertilizer, paper pulp, tannery, sugar distillery and oil refineries, Recycling of industrial and domestic waste waters. Water quality criteria and standards (Indian and International). Principles and methods of water analysis. Water quality monitoring devices-principles.

Module 5:








      (7 hrs)

Biomonitoring: Bioassesment-Bioassays, 5 R’s of  biomonitoring – eutrophicaction monitoring. Biotic index. Bioindicators- Uses of biomonitoring.

Practical 








36 hours

1. Sampling techniques of water and preservation of water samples.

2. Analysis of physical parameters- temperature, colour, pH, turbidity, conductivity, total solids, total dissolved solids and total suspended solids.

3. Analysis of chemical parameters: Acidity, alkalinity, carbon dioxide, hardness, dissolved oxygen, COD, BOD (demonstration).

4. Analysis of biological parameters: Identification counting of zooplanktons and phytoplanktons, estimation of productivity using algae.

5. Field visits for water sampling.

B.Sc Botany (Vocational) Degree
             ENVIRONMENTAL MONITORING AND  MANAGEMENT

Semester IV

Course 8    
Code BO(V)4BE21U
ENVIRONMENTAL CONSERVATION AND MANAGEMENT – PART II

                      (Theory 54 hours, Practical 36 hours)                (Theory credit 3 ; Practical credit 1)
Objectives

To enable students to

· Create an awareness on the present laws associated with prevention & control of pollution

· Study the principles and tools evolved for development on sustainable basis 

· Know about role of various international & national organizations  that help in preserving our environment & resources

· Get an idea on aspects of disaster management and its effect on development

· Attain the acquired ability to impart knowledge to local public as a means to preserve environment and resources at grass root level

Module1:                                                                                              (15 hrs)


Environmental Planning and Protection laws: General structure of environmental laws in India. Constitutional  responsibilities  and  powers  with  respect to environmental  planning  and  protection. Land-use planning systems and legislation to promote development. An awareness regarding the present laws on the following topics: Pollution control (air, water and noise), waste disposal (solid and hazardous). Regulation of hazardous substances (pesticides, environmental contaminants, radio active substances, lead, asbestos), regulation of human- ingested products (food additives, therapeutic substances).

Module 2:     







  (20 hrs)


Principles and tools in sustainable development: Careful identification of the causes and consequences (short term and long term) of a broad range of problems in developing and industrial countries. Environmental impact assessment, environmental auditing, remote sensing, geographic information systems,  biofarming, environmental planning for sustainable development. Role of UNEP, UNDP, International Bureau for Plant Genetic Resources (NBPGR), non –conventional energy use, conservation of gene reserve, global environmental management.

Module 3:








       (7 hrs)

Environmental Policy: Role of social movements, formal organizations, institutions (Parliament and Cabinet), mass media, the educational systems and scientists.

Module 4:








       (12 hrs)

 
Disaster management and Development: Characterization of natural disasters - Earthquake, draught, flood and landslide. Link between disasters and development.                                     

Practicals







   (36 hours)

                      A dissertation work based on any one of the environmental science/ management aspect instead of routine practical. Hours allotted for practical for paper VI & paper VIII will be converted to dissertation work  

References

1) Abbasi S.A.1998. Environmental Pollution and its control, Cogent International, Pondicherry. 
2) Abbasi S.A.1998. Water Quality – Sampling and Analysis. Discovery Publishing House, New Delhi. 
3) Abbasi, S.A. and Ramasami, E. 1999. Biotechnological methods of pollution control, Universities Press, Hyderabad.
4) Agarwal K.C. (1996): Biodiversity: Agrobotanical Publishers (I), Bikaner 334003.

5) Agarwal, K.C. 1993: Environmental Biology -2nd enlarged edn., Agrobotanical Publishers (I), Bikaner 334 003.

6) APHA, (1998). Standard Methods for the Examination of Water and Wastewater. Moduleed Book Press, Inc., Baltimore, Maryland, USA.

7) Baird, C. 1999. Environmental chemistry. W.H. Freeman & Co., New York.
8) Barry, R.G. and Chorley, R.J. 1998. Atmosphere, Weather and Climate. 7th Edition. Routledge, London. 
9) Bennet N.H. 2001, Soil Conservation for Sustainable Development: Agrobotanical Publishers (I), Bikaner 334 003.  

10) Brady, N. C. 1996. Nature and Properties of Soil. Prentice Hall of India Pvt. Ltd. New Delhi. 
11) Chakrabartti,N.K. 1994. Environmental Protection and Law.  Abilash Publishing House, New Delhi.

12) Chapman J.L. and Reiss M.J. 1992. Ecology – Principles and Applications. Cambrdige University Press.
13) Chapman J.L. and Reiss M.J. 1992. Ecology – Principles and Applications. Cambrdige University Press.

14) Claus, W.G. 1989. Understanding Microbes: A laboratory text book for Microbiology. W.H. Freeman and Co., New York.
15) Dash, M. C. 2001. Fundamentals of Ecology (Edition: 2), Tata McGraw-Hill, New Delhi, ISBN 0070421471.
16) De, A.K. 2003. Environmental Chemistry. New Age International Publishing, New Delhi. 
17) Emiliani, C. 1997. Planet Earth – Cosmology, Geology.
18) Freedman, B. (Ed.). 1995. Environmental Ecology – The ecological aspects of pollution, disturbance and other stresses. Academic Press.
19) Gabriel Bitton, 1994. Water & Waste water Microbiology:, John Wiley & sons, N. York. 

20) Goel PK & Sharma KP, 1996. Environmental Guidelines & Standards in India, Techno Science Publications, Jaipur 

21) Hans F. Linskens, John F Jackson, Peter J. S. Bain. 1999. Analysis of plant waste material. Springer. Berlin.
22) Holmes, A. 1965. Principles of Physical Geology, ELBS. ISBN 8122414885, 9788122414882
23) Jackson, M.L., 1973. Soil Chemical Analysis, Prentice Hall Pvt, Ltd, New Delhi.
24) Khan, A. 2002. Sustainable Development Watershed Management for Sustainable Development Agrobotanical Publishers (I), Bikaner 334 003.

25) Khopkar, S.M. 2004. Environmental Pollution Monitoring and Control: Monitoring and Control, New Age International, New Delhi.

26) Kumar U, 2002. Air Pollution – Effects, Causes, Control & Analysis:  Agrobotanical Publishers (I), Bikaner 334 003.  

27) Kumar, A. and Lalan,H.S. 2000.  Advanced Ecologyl. Daya Books, ISBN 8170354285, 9788170354284.

28) Levy,B.S and Wagman,D.H (Ed.). 1995. Occupational health – recognizing and preventing work related disease. Little Brown & Co.
29) Majumdar & Singh, 2002 Analysis of Soil Physical Properties: Agrobotanical Publishers (I), Bikaner 334 003.  

30) Marquita K Hill, 1997 Understanding Environmental Pollution, Cambridge University Press. 

31) Menon, P.A. 1995. Our Weather. National Book Trust, India, New Delhi.
32) Michael, P. 1990. Ecological methods for Laboratory and Field invstigations. Tata McGraw Hill Publishing Company Ltd. New Delhi.
33) Mido, Y and S. A. Iqbal. 1995. Chemistry of Air and air pollution. Discovery Publishing House, New Delhi.
34) Mishra, P. C.1995.  Advances in Ecology and Environmental Sciences, APH Publishing, ISBN 8170246768.
35) Munn RE (Ed): 1979. Environmental Impact Assessment- Principles & procedures, John Wiley & sons, N. York.

36) Nagore, A.P. 1996. Biological diversity and international Environmental law. ABH Publishing Corp. New Delhi.
37) Nayar, M.P.  1996. Hotspots of Endemic Plants of India, Nepal and Bhutan. TBGRI, Trivandrum.
38) Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Company. Philadelphia.

39) Prescott, L. M., Harley, J.P. and Klein, D. A. 1993. Microbiology. WCB Publishers.
40) Purohit, S.S. 1992 The World of Microbes, Agrobios (India) Jodhpur

41) Purohit, S.S. 1995 Plant Productivity under Environmental Stress: Karan Singh &, Agrobotanical Publishers (I), Bikaner 334 003.

42) Purohit, S.S. 2002 Microbiology – Fundamentals & Applications -6th Edn Agrobios (India) Jodhpur

43) Ramada, F. (Ed). 1997. Ecotoxicology. John Wiley & Sons.
44) Sabbins FF, 1994 Practical Guide to Environmental Impact Assessment, Academic Press Inc. San Diego, California 

45) Sadasivam S. & A. Manickam, 1996. Biochemical methods, -2nd Edn. New Age International publications 

46) Schlegel, H .G. 1973. General microbiology, Cambridge University Press.                            
47) Scragg, A. 1999. Environmental Biotechnology. Addison Wesley Longmann Singapore. 
48) Sharma, P.D. 2005. Environmental Microbiology. Narosa Publishing House, New Delhi.
49) Sivashanmugam, P. 2007. Basics of Environmental Science and Engineering.
50) Tomar Mamta, 1999. Quality assessment of water and wastewater, CRC  Press. New Delhi. 
51) Trivedi RK & Goel PK, 1986 Chemical & biological Methods for Water pollution Studies, Karad Environmental Publications. 

52) Trivedy, P.R. 1996. International Environmental Laws. ABH Publishing Corporation, New Delhi.

53) Verma P.S. & Agarwal V.K. (1998): Concepts of Ecology:  S Chand & Co. 

54) Williard, H.H., Merritt, L.L., Deen, J.A. and Settle, F.A. 1986. Instrumental methods of analysis, CBS Publishers and distributors, New Delhi.
B. Sc Botany (Vocational) Degree - Semester wise course title

Vocational Subject – FOOD MICROBIOLOGY

	Semester I
	 Course I   MICROBIAL WORLD – PART I                             

                     (Theory 36 hours)


	
	Course II     MICROBIAL WORLD - PART II
(Theory 36 hours; Practical 36 hours)

	Semester II
	Course III     APPLIED MICROBIOLOGY- PART I

                                    (Theory 36 hours)

	
	Course IV      APPLIED MICROBIOLOGY PART II
                                      (Theory 36 hours; Practical 36 hours)

	Semester III


	Course V
PRINCIPLES OF FOOD MICROBIOLOGY

                                 (Theory 54 hours; Practical 36 hours)

	
	Course VI  CONTAMINATION, SPOILAGE AND PRESERVATION                                                                                                                                                          

                         OF FOOD -PART I

                                 (Theory 54 hours; Practical 36 hours)

	Semester IV


	Course VII    CONTAMINATION, SPOILAGE AND PRESERVATION 

                      OF FOOD-PART II

                                 (Theory 54 hours, Practical 36 hours)

	
	 Course VIII  FOOD FERMENTATIONS, FOOD INFECTION AND 

                          FOOD BORNE DISEASES

                                    (Theory 54 hours, Practical 36 hours)


 B. Sc Botany (Vocational) Degree
FOOD MICROBIOLOGY 
Semester I

   Course 1            Code BO(V)1BF14U
MICROBIAL WORLD – PART I

(Theory 36 hours)                                 (Theory credit 2)
Module-1                                                                                                               (6 hrs)
History and scope of microbiology.  Contributions of early Microbiologists.Microscopy- Bright field microscopy, Dark field microscopy , Fluorescence microscopy, Phase contrast and Electron microscopy-TEM and SEM                                                                                                                          

Module II








  (10 hrs)
a) Prokaryotic cell structure and function, size, shape and arrangement , cell organisation , membrane system, nucleoid, wall structure –peptidoglycan, gram positive and gram negative cell walls, components external to cell wall-capsule, slime layers, RS layers, pili and fimbriae, flagella, endospore.

b) Eukaryotic cell-structure and function, nucleus, cell inclusions-living and non living, external cell coverings, cilia and flagella.                                                                                                                                                     

Module-III 








(10 hrs)
Virus Architecture
Structure of viruses, virion size, nucleic acids, capsids, Principles of virus taxonomy.

a) Bacteriophages –discovery, classification and nomenclature. Replication of bacterial viruses -adsorption, penetration, transcription, assembly and release. Mechanism of  lysogeny.

b) Animal viruses- structure, classification, reproduction/multiplication. Persistent, latent and slow virus infections,  HIV, oncogenic  viruses, viroids and prions.

c) Plant viruses-virion, morphology, reproduction, transmission,TMV.                                                                                                                              

Module-IV








(10 hrs)                                                                              
Microorganisms-General characters of Fungi, Yeast, Algae, Protozoa, Actinomycetes, Cyanobacteria, Archaebacteria.

                                               B. Sc Botany (Vocational) Degree
             


FOOD MICROBIOLOGY 

             Semester I

   Course 2               Code BO(V)1BF15U
                                                    MICROBIAL WORLD - PART II
 (Theory 36 hours; practical 36 hours)                                     (Theory credit 2 ; Practical credit 1)
Module I








(6 hrs)
Bacterial classification (Bergey’s manual)

Gram negative bacteria- Aerobic and anaerobic forms, Mycoplasma

Gram positive bacteria- Endospore forming and Non-spore forming                                                                                                              
Module II  








(8 hrs)

Reproduction and Growth of bacteria- growth curve, generation time, continuous culture, restriction of growth and synchronous culture- Quantitative measurement of growth.                                                                                                             

Module III







  
(12 hrs)
Bacterial physiology- Nutritional requirements of microorganisms-Nutritional types of Bacteria. Physical conditions required for growth

Bacterial metabolism- Respiration, Fermentation, Photosynthesis.                                                                                                          

Module IV








(10 hrs)
Bacterial Genetics- Mutation, Recombination-Transformation, Conjugation and Transduction, Plasmid, Recombinant DNA Technology.                                                                                                                
Practicals 








(36 hrs)
1.    Laboratory techniques in Microbiology;

a) Use of microscope- Bright field, dark field and phase contrast 
microscopy.

b) Use of equipment and glass wares- Inoculating loop, needle, Petri dishes,   flasks, culture tubes, Pasteur pipettes, hot air oven, autoclave, incubator, water bath, colony counter, filters, UV lamp, pH meter, centrifuge, colorimeter, laminar air flow system.

c) Micrometry- Calibration of ocular micrometer- measurement of 
    fungal spores, yeast cells and bacteria.

2.   To see if bacteria are motile –Hanging drop technique

    3.         Cleaning glass wares, drying, plugging tubes, flaks, pipettes, etc. 

      wrapping Petri dishes, making a Pasteur pipette.

B. Sc Botany (Vocational) Degree
             


FOOD MICROBIOLOGY 

Semester II
   Course 3       Code BO (V) 2BF16U                                           

APPLIED MICROBIOLOGY- PART I
   (Theory 36 hours)                        (Theory credit2)
Module I








(10 hrs)
Sterilization techniques- Principles of sterilization, Control of microorganism by Physical agents- dry heat, moist heat and filtration. Chemical agents- phenolic compounds, alcohol, halogens, aldehyde and gaseous agent.                                                                                                                
Module II








(8 hrs)

Preparation and staining- Fixation, wet mount and hanging drop techniques, stained smear, stains- Simple and Differential staining- gram staining, Special staining techniques- spore staining, capsular staining and acid fast staining.                                                                                                                                

Module III








(6 hrs)
Preparation and sterilization of media-Crude and synthetic media, selective and differential media- nutrient broth, nutrient agar, PDA, Czapex-dox agar.

Isolation of microbes-serial dilution, pour plate, spread plate, and streak plate technique.                                                                                                                      

Module IV








(12 hrs)
Antimicrobial chemotherapy; - chemotherapeutic agents- Antibiotics-mode of action, Antifungal agents, Antiviral agents. Determination of antimicrobial activity-Tube dilution technique, Disk diffusion technique.                                                             

B. Sc Botany (Vocational) Degree
             

   FOOD MICROBIOLOGY 

 Semester II
  Course 4               Code BO(V)2BF17U                                           

APPLIED MICROBIOLOGY PART II
            (Theory 36 hours; practical 36 hours)                          (Theory credit 2 ; Practical credit 1)

Module I








(10 hrs)
Environmental microbiology:- role of microbes in bio-geochemical cycling- Carbon, Sulphur and Nitrogen cycles- Biological nitrogen fixation, bio fertilizers, bio compost, bio deterioration(in brief). Role of microbes in organic decomposition                                                                                                                  
Module II








(6 hrs)
 Microbiology of water- Microorganisms and water pollution- significance of bio indicators- faecal bacteria and pathogenic microorganisms. Detection of coliforms by MPN. Waste water treatment.                                                                                                                 

Module III








(12 hrs)
Clinical microbiology

Fundamentals of Immunology- Immunity- Innate and Acquired immunity. Immune response, Antigens- factors influencing immunogenicity-epitopes-haptens. Immunoglobulin-basic and fine structure-classes. Hypersensitive reaction-Classification-type I, type II, type III and type IV.                                                   Toxins, toxoids, vaccines, interferon.                                                                                                     

Module IV                                                                                                            (8 hrs)

Microbial diseases

a) Bacterial diseases- diphtheria, tuberculosis, whooping cough, leprosy, syphilis, tetanus and cholera.

b) Viral diseases- chicken pox and shingles, measles, mumps, rabies, serum hepatitis, poliomyelitis

Practicals 








(36 hrs) 
1.   Study of bacteria

         
a) Preparation and fixation of bacteria for staining

          
b) Simple staining- methylene blue, crystal violet, carbol fuchsin.

             c)Differential staining- Gram staining, acid fast staining, spore staining, cell  

                    wall staining, capsular staining, flagella staining.
2. Preparation of culture media

           a) Sterilisation-media, glasswares

i) Moist heating- Autoclaving, Tyndalisation, Boiling in water, Steaming

ii) Dry heating - Heating in hot air oven and flaming

iii) Sterilization of heat labile substances- Chemical means, filtration, gaseous sterilisation

b).   Preparation of media- Nutrient agar, Nutrient broth, PDA, Czapex  Dox  agar, Preparation     

       of agar slant, agar plate, broth tube and flasks.

 


  
B. Sc Botany (Vocational) Degree
             


FOOD MICROBIOLOGY 

Semester III
  Course 5               Code BO(V)3BF18U                                           

PRINCIPLES OF FOOD MICROBIOLOGY

(Theory 54 hours; Practicals 36 hours)                  (Theory credit 3 ; Practical credit 1)
Module-I







(10 hrs)
Fungi, yeast and bacteria associated with food-general characteristics and industrial importance.                                                                                                                       

Module-II







(8 hrs)

a) Food as a substrate for microorganisms- pH, moisture, concept of water activity, oxidation-reduction potential, nutrient content, inhibitors and biological structure.

b) General principles of food preservation, asepsis, removal, anaerobic conditions- methods and principles.                                                                                                         

Module-III







(18 hrs)

Preservation of food

a) Preservation using high temperature, heat resistance, heat penetration, thermal processes, canning.

b) Preservation using low temperature- chilling, freezing.

c) Preservation by drying.

d) Preservatives, additives, added inorganic, organic and developed preservatives.

c) Preservation by radiation- UV rays, ionizing radiations.                                                                                                           

Module-IV








(18 hrs)
Microorganism as food

a) Fat, vitamins, enzymes, proteins and other substances.

b) Mushrooms- major field and cultivated mushrooms.

Practicals 







(36 hrs)
 

1.     Identification of important fungi associated with post harvest rot of cereals and vegetables - Mucor, Rhizopus, Fusarium, Aspergillus, Penicillium
2.     Isolation of fungi:

            

a) From infected cereals and pulses

            

b) From spoiled fruits and vegetables
c) From foodstuffs including pickle, jam, dried fruits etc.

            
3. Culturing of fungi for morphological studies
a) Agar plate method

b) Slide culture method

c) Glass slide technique for observing fungi spore germination
B. Sc Botany (Vocational) Degree
             


FOOD MICROBIOLOGY 

Semester III
  Course 6               Code BO(V)3BF19U                                           

CONTAMINATION, SPOILAGE AND PRESERVATION                                                                                                                                                      OF FOOD -PART I

 (Theory 54 hours; Practicals 36 hours)                                   (Theory credit 3 ; Practical credit 1)
 Module-I                                                                                                             (12 hrs)

Contamination of food from natural sources. Pre-harvest and post harvest contamination of vegetables and fruits from animals, from sewage, soil, water, and air. Contamination during processing and transport.

Module-II








     (12 hrs)

General principles underlying spoilage, fitness of food, cause of spoilage, number, growth and kinds of spoilage.

Chemical changes due to microbial spoilage, Nitrogenous organic compound and non-nitrogenous organic compounds.                                                                                                                 

Module-III








(20 hrs)

a) Cereals, cereal products and pulses-contamination, preservation and spoilage of grains, flours, bread, cake etc.

b) Sugar and sugar products-Contamination, preservation and spoilage of cane sugar, jaggery, molasses and syrups, honey, candy.

Module-IV








(10 hrs)
Vegetables and fruits- contamination and preservation and spoilage of raw vegetables and fruits, fruit juices and fermented product.                                                                                                          

Practicals 






                       (36 hrs)
                          

         1.     Isolation of bacteria 

           

 a) Serial Dilution method

           

b) Pour plate  method

           

c) Streak plate method 

         2      Bacteriological examination of water by multiple tube fermentation test or multiple    

                 tube test 
          

 a) Presumptive test
           

b) Confirmed test
           

c)  Completed test
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FOOD MICROBIOLOGY 

Semester IV
  Course 7               Code BO(V)4BF20U                                           

CONTAMINATION, SPOILAGE AND PRESERVATION OF

FOOD-PART II

(Theory 54 hours; Practicals 36 hours)                                    (Theory credit 3 ; Practical credit 1)
  Module-I




(18 hrs)

a) Fish and other sea foods- Contamination, preservation- heat, cold, drying. Spoilage- factors influencing spoilage- causative organisms, spoilage of special kind of fish and seafood.

b) Meat and meat products-Contamination, preservation, heat, cold, drying, preservatives. Spoilage- general principles, types of spoilage. 

Module-II  








(12 hrs)
Eggs- contamination, preservation, removal, heat, cold, drying, preservatives. Spoilage- defects and changes, bacterial rots, fungal rots.

Poultry-Contamination, preservation, removal, heat, cold, drying, preservatives,  spoilage.

Module-III








(12 hrs)
Milk and milk products- Contamination, preservation, asepsis, removal, heat, cold, drying, preservatives, spoilage: milk and cream, condensed and dry milk, frozen desserts, butter, cheese.

Module-IV  








(12 hrs)
a) Miscellaneous foods- Contamination, fatty foods, salad dressings, essential oils, bottled beverages, spices and condiments.

b) Heated canned foods- cause of spoilage, grouping on pH, types of spoilage, canned meat and fish.

Practicals




       


 (36 hrs)
1.     Quantitative estimation of microorganism

           a)  Viable count

                   i    Spread plate technique

                   ii   Serial dilution technique

                   iii  Drop technique

           b)  Total count- Haemocytometer method.

1. Bacteriological analysis of milk by MBRT.
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FOOD MICROBIOLOGY 

Semester IV
  Course 8               Code BO(V)4BF21U                                           

FOOD FERMENTATIONS, FOOD INFECTION AND 

FOOD BORNE DISEASES

 (Theory 54 hours; Practicals 36 hours)                                  (Theory credit 3 ; Practical credit 1)
Module-I








(20 hrs)
a)  Production of cultures for food fermentation, Culture-maintenance and preparation, bacterial, fungal and yeast cultures

b) Fermentation of foods- bread, malt beverages, wine, distilled liquors, vinegar, sauerkraut. Oriental fermented food- tempeh, soya sauce, idlly, appam, chemical leavening, processing of tea, coffee, cocoa, vanilla.

Module-II








(12 hrs)
Food infection and food intoxication

Food infection and food intoxication : Aflatoxicosis, Staphylococcus poisoning, Clostridium prefringens  poisoning, Botulisum, Salmonellosis.   
Fungi : aflatoxicosis                                                                                                              

Module-III 








  (12 hrs)
Food and Water borne diseases

Viral- gastroenteritis, infectious hepatitis, poliomyelitis.

Bacterial- cholera, typhoid fever, gasteroentritis (Campylobacter jejuni)

Protozoas- Amoebiasis (Special reference of field investigation, laboratory testing and preventive measures)
Cleaning methods CIP & COP
Module-IV 








(10 hrs)

Food sanitation, HACCP,  5 Steps and 7 Principles, ISO 22000-key elements, advantages.

Practicals 







(36 hrs)
 

1.      Demonstration of enzyme action using a yeast fermentation system

2.      Demonstration of the effect of temperature on yeast fermentation.

3.      Determination of the effect of the enzyme concentration on yeast fermentation.

4.      Effect of environment on microbial growth:

              
 a)  effect of temperature 

              
 b)  effect of osmotic pressure

                c)  effect of oxygen

               d)  ionic effect.

1. Biochemical activates of microorganisms.

1. IMViC test – Indole test

Methyl red and Voges – Proskauer test

Citrate Utilization test

2. Catalase test
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B.Sc Botany (Vocational) Degree
HORTICULTURE AND NURSERY MANAGEMENT

Semester 1
  Course  1         BO (V) 1B H14U
         FUNDAMENTALS OF HORTICULTURE
        (Theory: 36 hrs)                                                 (Theory credit 2)
MODULE 1







          (15Hrs.)                             

  1.  Introduction, definition, history, development and division of horticulture. 

  2. Soil - Formation of soil, weathering (physical, chemical and biological pedogenesis).  Components of soil - soil air, soil water, field capacity, permanent wilting percentage, pH, mineral matter, organic matter (types and its importance).  Classification of soil - basis of classification - soil profile- soil types - red soil, black soil, alluvial soil, laterite soil, coastal soil, sandy soil, serpentine soil, sodic soil, problematic soil, acidic and alkaline - properties and reclamation. Soil preparation- soil treatment, selection of site for crops, role of micro organisms and humus.

MODULE 2
 






         (21 Hrs.)   

1. Water management and manuring:  principles and methods of irrigation - dry and wet land water management - sprinkler, drip, and pitcher irrigation system - micro irrigation for mist chambers.Manures- organic manure - compost making - green manuring - objectives and examples of few manure crops suitable for Kerala.

2. Garden Tools and Implements. 

3. Plant growth regulators in horticulture- natural and synthetic regulators, preparation and methods of application.   

4. Plant propagating structures –green house, glass house, hot bed, cold frame, lath house, net house, and mist chamber.
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HORTICULTURE AND NURSERY MANAGEMENT
 

            
  Semester I

Course 2        BO (V) 1 BH 15U
PLANT PROPAGATION                                         

(Theory: 36 hrs; practicals 36 hrs)                               (Theory credit 2 ; Practical credit 1)
 Module 1







36 hrs                       

      I - Methods of plant propagation: definition and basic concepts, types.

1. Propagation by seeds: characteristics of good seeds, types of pure seeds, seed treatment, seed dormancy, care of seedlings.

2. Vegetative Propagation: Natural – Suckers, offsets, rhizome, stolon…etc.

3. Artificial : Propagation by cuttings: stem, root and leaf cuttings, factors affecting rooting of cuttings

4. Layering-advantages and disadvantages, types of layering ground layering, air layering, different types.

5. Propagation by grafting:-advantages and disadvantages, stock-scion relationships, incompatibility

6. Grafting and budding methods:-approach, whip, cleft and epicotyls grafting, shield (T&I) and patch budding, green budding.

7. Micro propagation of horticulture plants-definition, principles, methods, advantages and disadvantages.                                                                                      

Practical 1                                                                                (36 hrs)

1. Collection and identification of different types of soil from the locality.

2. Estimation of soil   pH using pH meter/paper.

3. Determination of water content of different types of soils.

4. Determination of field capacity of the soil.

5. Determination of permanent wilting percentage(PWP) or wilting  coefficient of a soil

6. Preparation of vermicompost.

7. Identification and uses of various garden tools and implements .Work experience based on these tools.

8. Preparation of potting mixtures of known combinations .Determine the water holding capacity and its effect on plant growth (small project work).

9. Practice different types of grafting(approach, whip or tongue, saddle, cleft and crown grafting)in Hibiscus, Sapota, Camboge, Jack fruit tree and mango

10. Practice different type of budding - shield (T&I) and patch in rose, Hibiscus, bougainvillea and rubber etc.
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Semester II

Course 3        BO (V) 2 BH16U ORNAMENTAL HORTICULTURE AND LANDSCAPING 

                  (Theory: 36 hours)      (Theory credit 2)
Module  1







 (28 Hrs.)   
 ORNAMENTAL HORTICULTURE             

Unit I -Ornamental gardening: history of gardening, gardening trends in India, types of gardens-characteristics and components of English, Mughal, Japanese, Persian, French and Italian gardens-designing a garden: budgeting and layout garden components (brief account only). Gardening: layout of the garden: for small, medium, and large gardens. Different types: indoor garden, water garden, green house, rockery; garden components - lawns, shrubs and shrubberies, flower beds, carpet beds, borders, hedges, roads, walks and paths in the garden.- Garden ornaments. Hydroponics, Bonsai; routine duties in a garden.                                                        
                                                                                                                                    (8Hrs.)

Unit II - Cultivation of plants in pots ;different type of pots and containers-Earthen and plastic pots, par affined paper or styloform cups, polythene bags, basket container-plants suitable for pot culture, soil mixtures, their constituents of different type of pot plants-Annuals, Bulbs and tubers, Roses, Crotons, Palms, Ferns, Begionas, Anthurium, Succulents , cacti, and fruit plants. Orchard planning, lay out, preparation of nursery beds.                                






         (4Hrs.)

Unit III -Pruning :-Principle, purpose and methods-right season for pruning-precautions in pruning operations-top dressing, staking, disbudding, defruiting, shaping and topiary-pruning fruit trees, root pruning-ringing or girdling-wintering.                                                                                           
                              







           (4Hrs.)

Unit IV - Brief study including taxonomy and methods of cultivation of the following groups of ornamental plants with suitable examples.

1. Shrubs; flowering shrubs, ornamental foliage shrubs

2. Climbers and creepers

3. Annuals, Biennials and herbaceous perennials

4. Bulbs, tubers and cons

5. Ferns and selaginellas

6. Succulents and cacti

7. Ornamental grasses/bamboos

8. Palm, cycads and conifers.              

           (8Hrs.)

 Unit V - Indoor gardening: Designing-selection of garden ornaments. Identification and selection of indoor plants-care and maintenance of indoor plants-care of water garden-fountain and suitable. Adornments. Conservatory: green house and fern house (fernery)-components-care and management. (4Hrs.)

Module 2






                         (8 Hrs )
LANDSCAPING                    

UNIT I- Landscape gardening and Arboriculture: Landscaping for institution. Public buildings and industrial areas. Importance and value of trees selection, planting, maintenance and care of trees-role of trees in land scaping.
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Semester II

Course 4        BO (V) 2B H17U
PLANT PROTECTION AND NURSERY MANAGEMENT         
            (Theory 36 Hrs; Practical 36 Hrs )             (Theory credit 2 ; Practical credit 1)
Module 1







(18 hrs)                                                                                     
PLANT PROTECTION                                      

Unit - I     Weeds and their control.                                              
(4Hrs.)

Unit – II Pests: insect and non-insect pests. Pest control: physical, chemical and biological Control.                                                                        
 (4Hrs.)

Unit – III Diseases: common diseases of horticultural crops-symptoms, casual organisms, mode of spreading and control measures.                  
(4Hrs.)









  Unit - IV Commonly used agricultural chemicals: Insecticides: eg. BHC. Carbary (sevin),  Carbofuran (Furadon) Malathion, Phorate (thimet), Quanalphos (Ekalux) Fungicides: Captan,Bavistin, antibiotics, Dithane M45, organo-mercurial compounds, sulphur dust, Zineb (Dithane Z- 78, Hexathane) Rodenticides-Anticoagulants (Ratafin), zinc phosphide (Retox) Herbicides:-2,4D Sodium salt, 2,4D amine salt (Weeder96) etc.                                                   
 








 (6Hrs.)            


Module 2




 

  
 
(18Hrs.)                                              

 NURSERY MANAGEMENT       

Unit I-Importance of nursery, types of nurseries-small scale and large scale, planning, budgeting and lay out-irrigation and plant protection devices in nurseries.                                                                                 
                                                                                                                           (6Hrs.)

Unit II-Maintenance and management of nurseries: personals involved, technicians and casual laborers-customer relations-assessment of customer needs-export potential of horticultural products-loans and subsidies from banks and other agencies.                                                                         
                                                                                                                            (7Hrs.)

Unit III- Planting and transplanting: seasons for planting and transplanting, transplanting failures- Transplanting trees and shrubs, annuals, corms, bulbs and tubers.                                                                                           
                                                                                                                               (5Hrs.)

PRACTICAL 2                                                                                                     (36Hrs.)

A 
Prepare soil mixtures for different type of pot plants, viz, roses, begonias, Palms,   Ferns, Anthurium and cacti etc.

B
.Prepare layout for small, medium and large gardens.

C
Practice different pruning operation (top dressing, shaping and topiary) in    

the following plants- Casuarinas, Bougainvillae, Phyllanthus, Muraya       D
Visit a garden and identify the components, plants, and prepare a report.

B.Sc Botany (Vocational) Degree
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Semester 3

Course 5      BO (V) 3B H18U
FLORICULTURE

 (Theory: 54 hours, practical 36 hours)                           (Theory credit 3 ; Practical credit 1)
Module 1








36 hours
UNIT I     








            10 hrs

Floriculture:-importance, scope and significance, components of floriculture: ornamental gardening , commercial floriculture, landscape gardening,                                  arboriculture

Commercial floriculture: importance, scope and significance-perfume industry, flower pigments-flower trading-cut flowers post harvest treatment and packaging of cut flowers.

UNIT II                                                                                                                                      12 hrs

Detailed study of the cultivation(species and varieties, propagation, planting and after care, pruning, nutrition, plant protection, harvesting and marketing of flowers) cultivation of the following flowering plants

Rose, Orchids, Anthurium, Jasmine, Chrysanthemum, Gladiolus

Study of minor commercial flowers (taxonomy, uses, harvesting and marketing) –Marigold, Crossandra, Gomphrena, Gerbera, Aster, Celosia, Tube rose, Heliconia, Dahlia, Amaryllis etc.

UNIT III                                                                                                                                        8 hrs

Landscape gardening and Arboriculture: Landscaping for institution. Public buildings and Industrial areas. Importance and value of trees selection, planting, maintenance and care of trees-role of trees in land scaping.

UNIT IV                                                                                                            6 hrs

Bonsai-:basic styles-Identification of plants suitable for Bonsai-Bonsai containers-Operation required: pruning, nipping and wirirng.

Module 2








         18 hours

UNIT I 









14 hrs

Flower arrangement: Principles, different styles: Fresh, dryand artificial: practical hints for flower arrangement-flower carpet-preparation of bouquets, wreaths and garlands Techniques to prolong the vase life of flowers-practical application of flower arrangement-vegetable carving and decorations

UNIT II









    4 hrs

Floriculture promotion and extension:  Role of agri-horticultural societies, Krishi bhavans, flower shows and exhibition.

PRACTICALS







      36 hours

1. Make the layout of small, medium and big garden-identify plants suited to the different components of the garden

2. Identification of the common garden plants-their botanical name and family

3. Post harvest treatment and packaging of cut flowers

4. Different styles of flower arrangement, bouquet, wreath and garland

5. Identification and collection of locally available plant materials for dry/artificial flower arrangement

6. Make bonsai of any one of the plants in your locality

7. Each student should familiarize with cultivation of ornamental plants in the syllabus

8. Visit and prepare a report on flower shows organized by agri-horticulture societies/any other agencies
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HORTICULTURE AND NURSERY MANAGEMENT

Semester 3

Course 6  

 BO (V) 3B H19U

OLERICULTURE

(Theory: 54 hours, practical: 36 hours)                   (Theory credit 3 ; Practical credit 1)
Module 1








27  hours

Vegetables’: Introduction, classification-botanical,  cultural, thermo classification, food value of common vegetables grown in Kerala, role of vegetable growing in Indian economy

Types of vegetable farming-kitchen, garden, terrace garden, market garden, truck garden, vegetable garden for processing, vegetable forcing, garden for seed production, organic farming and its significance

Cultivation-planting  season,  preparation of soil, seed selection,  seeding, transplanting-thinning, mulching. Irrigation,  manuaring,  plant protection methods-special care (if any). harvesting and post harvesting operations of the following corps:

Warm season vegetables: brinjal, chilli, cucumber, bitter guard, pumpkin, snake guard, yam, tapioca, colocasia, ginger, lady’s finger, cow pea, cephalandra, ash guard, amaranth, coleus, musa

Module 2








        27  hours
Cool season vegetables: cabbage, carrot, beet, onion, peas and beans

Pre and post harvest changes in vegetables: role of growth regulators and stimulants in vegetable production: changes during cooking and processing-spoilage of vegetables-factors influencing spoilage-microbial spoilage-problems and prospects of vegetable cultivation in Kerala

Mushroom as a vegetable: cultivation of edible mushrooms; button, paddy straw and oyster mushroom. Spawn production, utilization of paddy straw and other agro wastes in cultivation, farm design, pest and disease control

Practicals

1. Familiarization of different vegetable crops-through field visits and slide show, familiarization of seeds of vegetable corps, preparation of nursery bud , sawing and after care

2. Cultivate any five vegetable corps either in the pot or in the field. Equal representation should be given to plants like climbers, trailers, root tubers, under ground stem crops etc. calculation of fertilizer requirement, application by different methods

3. Sterilization o paddy straw, inoculation, cultivation and harvesting of oyster/pleurotus sp. Using poly bag method

4. Field study: visit a market garden/truck garden to study the various cultivation practice

References
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9. Thamburaj, S. and Singh, N. 2005. Vegetables, Tuber Crops and Spices. ICAR, New Delhi.

B.Sc Botany (Vocational) Degree
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Semester4
 
Course 7     BO (V) 4B H20U
 POMOLOGY, FOOD TECHNOLOGY AND POST HARVEST MANAGEMENT
          (Theory: 54 hours; practical: 36 hours)                         (Theory credit 3 ; Practical credit 1)
Module 1








       36 hours
POMOLOGY

Importance of fruits: classification-fruit cultivation in India-role of fruits in Indian economy







 6hrs

Cultivation of fruit trees/plants with special reference to Musa, Pineapple, Papaya, Mango,  Sapota, Guava


Selection of suitable sites-seasons for planting-preparation of land –selection of fruit plants and their varieties-planning, aftercare and pruning-disease and pest control







                  10hrs

Reasons for failure to fruit development; internal and external factors; causes and remedies; role of plant growth regulators in fruit yielding plants 
10hrs

Harvesting, marketing and storage of fruits: Basic principles in harvesting and marketing; storage of fruits; physiological changes during storage , factors influencing storage and methods of storage



   10hrs

Module 2







           18 hrs

FOOD TECHNOLOGY AND POST HARVEST MANAGEMENT OF HORTICULTURAL CROPS

Importance of post harvest management of fruits,  vegetables and other horticultural produce. Post harvest losses of fruits, vegetables, physiology of maturity, ripening and senescence

Post harvest management techniques for fruits and vegetables, storage of fruits and vegetables, ambient low temperature and controlled atmosphere storage systems

Packaging of fresh and processed products

General principles and methods of preservation. Principles of preservation by dehydration, thermal processing, chemical preservatives, fermentation, ionizing, radiation

Government policies, regulations and specifications for fresh and processed products, export promotion agencies and their role on export of fresh and processed products.

Postharvest technology of major spices, postharvest management of cut flowers. 







   14hrs

General guidelines for establishment of a home scale processing unit, Preparation of jams, jellies, squashes, pickles, salads, syrups and beverages.                   
                                                                                                                                   4hrs

PRACTICALS







36 hours

1. Identification of plant diseases of fruit trees

2. Preparation of Bordeaux mixture

3. Cultivate any one of the crops listed in syllabus

4. Identification and conservation of wild local varieties of Mangoes, Jack fruits, Musa etc

5. Preparation of any one of the fruit products mentioned in the syllabus
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Book Co. Pvt. Ltd. , New Delhi.
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16. Singh, R.,N.1990. Mango. ICAR, New Delhi.
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    Semester     4
Course 8        BO (V) 4B H21U

CULTIVATION OF MEDICINAL AND AROMATIC PLANTS, 

SPICES AND PLANTATION CROPS

             (Theory: 54 hours; Practical: 36 hours)                   (Theory credit 3 ; Practical credit 1)
Module 1








24 hours
Definition, significance of medicinal and aromatic plans in Indian systems of medicine. Taxonomy and uses of important medicinal and aromatic plants available in Kerala

Cultivation of Sida, Adathoda, Ocimum, Rauvolfa, Vinca, Mentha, Calamus,Pumbago,Kaempiferia, Lemon grass, Vetiver,Turmeric

Module 2








15 hours

Spices; significance,role of spices in Indian economy, cultivation and processing of pepper, cardamom, clove, nutmeg, curcuma, cinnamon and campoge.

Module 2








15 hours

Plantation crops-scope and importance of plantation crops, Types of plantation crops. Cultivation of rubber,cocoa,cashew,coconut and tea.

PRACTICALS 








36 hours

1. Collection and identification of important medicinal and aromatic plants

2. Extraction of the active principles of local medicinal, aromatic and spices(Any five types)

FIELD WORK

Visit any spice/plantation crop estate to familiarize with the cultivation and processing practices. Besides, a project work based on horticultural aspects is an essential requirement
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B.Sc Botany (Vocational) Degree

       PLANT BIOTECHNOLOGY 
      

             Semester I

Course 1. 

BO(V)1BP 14U

GENERAL MICROBIOLOGY

                            (Theory 36 hours)                                  (Theory credit 2 )
OBJECTIVES OF THE COURSE

1. To familiarize the world of microbes to the students

2. To have a thorough understanding of the techniques involved in microbiology

MODULE 1








( 8 hours)


Introduction and History of Microbiology

Definition of microbiology and introduction to applied branches of microbiology – air, soil, water,  milk, industrial, medical. 

Groups of micro organisms : Algae, Fungi, Bacteria, Protozoa, Viruses – General Outline.                          

Microscopy – Antony Van Leeuwenhock, Robert Hook. Theory of Spontaneous Generation, Germ Theory of disease. Important contributions of Louis Pasteur, Robert Koch, Joseph Lister, Alexander Flemming, Edward Jenner, Tyndall.

Major microbiological institutes of India.

Scope and Applications of microbiology

Differences between Prokaryotic and Eukaryotic cells.

Bacterial taxonomy – General principles of classification, Numerical taxonomy, New approaches in bacterial taxonomy.                                                                                                                                                                                                                    

MODULE 2








(12 hours)
Bacterial cells : Morphology , size, shape, arrangements of bacteria.

Ultrastructure: structures and functions of capsule, flagella, pili, cellwall, plasma membrane, cytoplasm, ribosomes, mesosomes, reserve food materials, nuclear materials – nucleoids, plasmids and their characteristics.


Reproduction: Binary fission, Budding, Fragmentation., bacterial endospores

Recombination in bacteria: Conjugation, Transformation, Transduction.
MODULE  3







    (6 hours)

Viruses: General characteristics, chemical composition and properties of viruses;   Multiplication and Transmission of Plant viruses and Bacteriophages,  Architecture of TMV and HIV

MODULE   4







(10 hours)  
Pure culture techniques: Isolation and culture of bacteria – serial dilution, Pour plate, Streak plate, Spread plate and Stab cultures.

Nutritional requirements of bacteria: Classification on the basis of Carbon and energy sources, nutritional types –Autotrophs, heterotrophs,  Phototrophs, Chemotrophs, Lithotrophs, Organotrophs.

Microbial growth: Definition of growth, phases and growth curve. Effect of environmental factors on growth – pH, temperature, oxygen, osmotic pressure, light, moisture.

Bacteriological media: Natural, synthetic,  semisynthetic, living, enriched, enrichment, differential, selective. 

Methods of preservation of cultures.

                                                                                                

REFERENCES

1. A.J. Salle (1974)Fundamental Principles of Bacteriology (TMH Edition) Tata McGraw – Hill Publishing Co. Ltd , New Delhi – 110008.
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4. Michael J. Pelczar, Jr, E.C.S. Chan, Noel R. Krieg (1993) Microbiology (Fifth Edition), Tata Mcgraw – Hill Publishing Company Ltd, NewDelhi.

5. Roger Y. Stanier, John L. Ingraham, Mark L Wheelis, Page R. Painter (2003) General Microbiology (Fifth Edition), Mac Millan Press Ltd.
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PLANT BIOTECHNOLOGY

Semester I

Course 2 

BO(V)1BP15U

APPLIED MICROBIOLOGY
(Theory 36 hours; practical 36 hours )              (Theory credit 2 ; Practical credit 1)
OBJECTIVES OF THE COURSE

1. To learn techniques  utilized by biotechnical companies 

2. To Describe the common methods and applications of biotechnology with regard to micro organisms

MODULE 1








    (4 hours)

Stains and staining techniques : Definition of dye or stain, Classification of stains – acidic, basic and neutral stains.

Theories, procedures and mechanisms of simple  staining, negative staining, capsule staining, endospore staining, differential staining – grams staining.                                                                                                                      

MODULE  2







     (4 hours)

Instruments used in microbiology labs: Principle, Working and application of Micropipettes, Inoculation loops, Laminar Air Flow,  Hot air oven, Autoclave, Colony counter, Haemocytometer, Micromanipulator, Lyophilizer, Incubator.







              

MODULE 3  







   (4 hours)

Concept of sterilizaton : Definition of sterilization, antiseptics, disinfectants, anti microbial agents. 

Dry and moist heat, Pasteurisation, Tyndalization, Radiation, Ultrasonication, Filtration. Chemical methods of sterilization . Fumigation.

MODULE 4








    (8 hours)

Plant Microbe interaction:  Gene – gene hypothesis,  R genes, avr genes, Hypersensitive Response, Pathogen related proteins.  Disease responsive                      genes- β- 1, 3 glucanase,  phytoalexins.

MODULE 5








   (6 hours)

Application of microbes in Agriculture: Use of microbes in nitrogen fixation, as biopesticides, as biofertilizers, agroprocessing. Role of microorganisms in environmental remediation.  

MODULE 6








   (10 hours)

Industrial Microbiology: Fermentation – Definition, Stages of Fermentation, Media design, SSF, SmF- Advantages and Disadvantages. Continuous and Batch Fermentation. 

       Production of Antibiotics- Penicillin, Streptomycin

       Production of Organic Acids- Citric Acid, Vinegar

       Production of Alcohol – Ethanol, Wine, Beer

       Production of Enzymes- Cellulase, Protease 

       Diary Products – Butter, Cheese   

       Bread making 

Practicals

1. Isolation of Microorganisms from Drinking water/ Soil – Serial Dilution Technique

2. Viable count – Enumeration of bacteria – Pour Plate Technique

3. Streak Plate Technique for  purification of bacteria

4. Preparation of agar slants and broths

5. Grams’ staining

6. Alcoholic fermentation by Yeast

7. Enumeration of spores – Haemocytometer

8. Hanging drop experiment – Demonstration

9. Test for catalase

10. Test for amylase

11. Isolation of Rhizobium from root nodules of leguminous plants

12. Demonstration – Principle, working and application of Laminar air flow, Autoclave Colony counter, Hot air oven, Incubator 

         REFERENCES
1. A.N. Glazes (1995) Microbial Biotechnology, New York: WH

2. N.Mukherjee, T Ghosh (1995). Agricultural Microbiology,(First Edition). Kalyani Publishers.

3. Powar & Daginawala (1997)General Microbiology (Vol II). Himalaya Publishing House

4. R.C. Dubey and D.K. Maheswari (2005) A Text Book of Microbiology. S Chand and Company Ltd, New Delhi.

5. S.R.Maloy (1994). Microbial Genetics. Jones and Bartlett Publishers.

6. Wulf Crueger & Anneliese Crueger (2000) Biotechnology- A text book of industrial Microbiology (Second Edition) Panima Publishing Corporation, New Delhi / Banglore.
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              Semester II

Course 3 

BO(V)2BP16U

   BIOTECHNIQUES AND INSTRUMENTATION 
 (Theory 36 hours)                                                       (Theory credit 2)
OBJECTIVES OF THE COURSE

1.
To create an awareness among the students about the various techniques involved in the study of Biotechnology.

2.
To expertise the students in using the equipments used in Modern Laboratories. 

MODULE I








    (4 hours)

Common Laboratory Practices - cleaning of Labwares, Handling of                          Hazardous chemicals and solvents. Water distillation

MODULE II







   (8 hours)
 Microscopy: Compound  Microscope – parts of compound microscope, bright field microscopy, dark field microscopy. Phase contrast microscopy, fluorescent microscopy, Electron  microscopy- TEM, SEM, Tissue preparation in light and electron Microscopy

Micrometry, Camera Lucida







           

MODULE  III







(6 hours)

Chromatography : Principles and applications, mobile and stationary phases, Rf value, Paper chromatography, TLC, Ion- Exchange chromatography, Affinity  chromatography, Gel filteration chromatography, HPLC, GLC.











MODULE  IV







     (6 hours)

 Electrophoresis: Principles and Applications. Separation of macromolecules by Agarose gel Electrophoresis, Poly Acrylamide Gel Electrophoresis, SDS - PAGE, Pulse Field gel Electrophoresis, Iso Electric focussing, Two dimensional gel Electrophoresis. 

MODULE  V







(6  hours)

Centrifugation : Principles and Applications,  Types of centrifuges, parts of centrifuges. Velocity gradient centrifugation, Isopycnic centrifugation, Differential      centrifugation.    



MODULE  VI







(6 hours)

Colorimetry and Photometry- Beer- Lamberts Law; colorimeter and                     spectrophotometer. Electromagnetic Spectum. UV spectroscopy, NMR, ESR, Xray Crystallography, Mass Spectroscopy.

REFERENCES

1. Debajyoti Das. Bio physics and Biophysical Chemistry (Third Edition),Academic Press,Calcutta.

2. Sharma, B.K. (2002). Spectroscopy, Goel Publishing House, Meerut

3. T.C. Ford and Graham J.M. (1991) An Introduction to Centrifugation, Bios

4. Vasantha Pattabhi, N. Gautham (2004)Biophysics, Nirosa Publishing House.
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              Semester II

Course 4 

BO(V)2BP17U

              FUNDAMENTALS OF ENZYMOLOGY AND  RADIOBIOLOGY

          (Theory 36 hours; Practicals 36 hours)                          (Theory credit 2 ; Practical credit 1)
OBJECTIVES OF THE COURSE

1. To recognize the foundations of modern biotechnology.

2. To gain an appreciation for the basic sciences that apply to biotechnology.


MODULE I








( 6 hours)
 Molarity, Molality and Normality: Definitions and simple problems.  Buffers: definition, preparations.  pH Meter : Glass electrode and calomel electrode, Measurement of pH.

MODULE II







(6 hours)

Basic enzymology: Nomenclature and classification, Mechanism of action, Regulation, Enzyme inhibition, Isoenzymes.

MODULE III







(6 hours)

Enzyme assay and kinetics : Spectrometric method, Radio isotop method, Immunochemical method, factors affecting velocity of enzyme  catalysed reaction, Michaelis - Menton equation,  Line Weaver and Burke plot , Km value .    















MODULE  IV


Radioisotopes and their applications in biology; half life period, tracer  techniques. Measurement of Radioactivity - GM counter, Solid Scintillation counter, Liquid scintillation counter, Autoradiography. Applications of C14, P32, S35  isotopes in Biology.



















Handling of radio is isotopes - Radiation dosimetry













(10 hours)

MODULE  V


Methods of isolation, purification and quantification of nucleic acids from plants, plasmid DNA from bacteria, bacteriophage DNA. 














(8 hours)

Practicals

1.
Colorimetric quantification of Proteins by Lowry’s method

2.
Colorimetric quantification of DNA by diphenyl amine method

3.
Paper chromatography to separate amino acids

4.
TLC - for separation of Plant pigments

5.
Isolation and purification of nucleic acids from green peas. 

REFERENCES

1. P.M. Philoposes (2004)Expenimental Biotechnology (First Edition)Dominant Publishers & distributors, New Delhi

2. H. K. Das (2005). Text Book of Biotechnology, Wiley Dream tech, India Pvt Ltd.

3. Keith Wilson & John Walker (1997)Practical Biochemistry, Principles & Technighes (Fourth Edition)Cambridge University Press.

4. Debajyoti Das. Bio physics and Biophysical Chemistry (Third Edition)Calcutta, Academic Press.

B.Sc Botany (Vocational) Degree

       

PLANT BIOTECHNOLOGY 
      

              Semester III

Course 5 

BO(V)3BP18U

BASICS OF MOLECULAR CLONING TECHNIQUES

                              (Theory 54 hours; Practicals 36 hours)      (Theory credit 3 ; Practical credit 1)
OBJECTIVES OF THE COURSE


After the course the student should

1.
have acquired the theoretical and practical skills necessary to 
         construct and use recombinant DNA molecules and vectors. 

2.
know the most common vectors used for cloning. 

MODULE  I







   (4 hours)






Recent advances in Genetic Engineering, Old Vs New Biotechnology, scope and importance of recombinant DNA Technology. 











MODULE  II 







(7 hours)

Enzymes used in genetic Engineering : Restriction Endonucleases, 
Ligases, DNA polymerases, Reverse Transcriptase, Polynucleotide Kinase, Terminal Transperase, Alkaline Phosphatase. 












                              

MODULE  III







(14 hours)

Cloning vectors:  Vectors from plasmids- Essential features common plasmid vectors - PBR322, PUC18, Vectors from Bacteriophages - construction of (  based vectors, M13, cosmids,  Phagemids.


Eukaryotic vectors YAC, BAC, Shuttle Vectors. 


Expression vectors - construction and applications, Expression casettes















MODULE  IV







(6 hours)

Molecular probes - Preparation of probes, methods of labelling- radioactive and non radioactive labelling, Applications.














MODULE  V





    

 (5 hours)

Polymerase Chain Reaction - Methods, types and applications








 
MODULE  VI







  (8 hours)

Nucleic acid hybridisation : Principles and applications; Southern Blotting, Northern Blotting, Western  Blotting, Dot - Blotting, colony  hybridisation, Plaque hybridisation, ELISA, RIA, In-situ hybridisation.











MODULE  VII







(10 hours)

Sequencing of DNA :  Maxam and Gilbert chemical degradation  method, Sanger and Coulson Enzymatic method, Direct DNA sequencing using PCR  Automated DNA sequencing methods.  


Protein sequencing : Pre - requisites, Edman degradation method, Sangers method, Dansyl chloride method, Enzymatic method. 



Practicals








36 hours
1.
Restriction digestion of plasmid DNA

2.
Agarose gel electrophoresis - fractionation and staining of DNA

3.
Preparation of competant cells for transformation

4.
Transformation of competent cells

REFERENCES

1. B.D. Singh (1998.) Biotechnology (First Edition) , Kalyani Publishers.

2. J.Sambrook, E.F. Fritsch and Maniatis(1989)Molecular Cloning: A Laboratory Manual, Cold Spring Harbour Laboratory Press.

3. M.S. Clark (1997. Plant Molecular Biology,A Laboratory Manual, Springer Verlag.

4. S.S. Pubohit (2005) Biotechnology Fundamentals & Applications (Fourth Edition), Agrobious (India)

5. T.A. Brown (1996). Gene Cloning – An introduction (Third Edition), Chapman and Hill.
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Semester III

Course 6 

BO(V)3BP19U

PLANT TISSUE CULTURE

(Theory 54 hours; Practicals 36 hours)                    (Theory credit 3 ; Practical credit 1)
      OBJECTIVES OF THE COURSE

1. This course gives basic and applied knowledge in plant tissue  culture.

2. To learn the techniques involved in plant tissue culture.

3. To equip the student to meet the occupational demands.

MODULE I 






 (5hours)
Introduction and history of plant tissue culture.
 Contributions of Haberlandt, Hanning, R. J. Gautheret and P. Nobecourt, White, Miller, F. Skoog and T. Murashige.



















                                                 

MODULE  II








(13 hours)                                      
1. General facilities for plant tissue culture: 


(5hours)
              Equipments, laboratory organization and green house.

    
 Methods of sterilization

Dry heat

Wet heat

Filter sterilization

Sterilization by chemicals and antibiotics







              
 2.    Plant tissue culture medium 



(8 hours)                                      
               General components


    Plant growth regulators


    Cytokinins


    Auxins,

                Gibberellins, Abscissic acid, 


     Ethylene

          Method of preparation of stock solutions


MS medium


Sterilization of plant material, medium and glass wares.
     MODULE  III 







(8 hours)


Micropropagation, different stages of micropropagtion.

            Isolation and inoculation of different types of explants: shoot tips and      
            nodal segments, leaves, anther, ovule and seeds.

            Isolation, inoculation and incubation

            Method and importance of subculture. 

           Hardening of tissue cultured plantlets – necessity.











      
MODULE  IV     






 (4 hours)


Methods of in vitro propagation; direct and indirect.

            Axillary budding, adventitious budding and somatic embryogenesis.







MODULE  V  






(8 hours)

Callus and suspension culture. 

Organogenesis and factors affecting organogenesis.

Cytodifferentiation and factors affecting cytodifferentiation.

Induction of somatic embryos – direct and indirect.

Factors affecting somatic embryogenesis.

Importance of somatic embryogenesis 

Synthetic (artificial) seeds.

 Method of preparation and importance of artificial seeds.






    

                      



MODULE  VI






(7 hours)
Somaclonal variation, causes and applicationsof somaclonal variations.  

Genetic basis of somaclonal variation. 

Cell line selection of in vitro mutants for biotic and abiotic stresses.

Stress tolerant plants through tissue culture

Stages employed for selection of mutants which are resistant to a particular stress

Salt and osmotic tolerance

Heavy metal tolerance

Drought tolerance

Tolerance against diseases and flooding








      




MODULE VII






(5 hours)
Anther and pollen culture 

Advantages of pollen culture over anther culture

Androgenesis – direct and indirect
Ovary cultue.

Production of haploids, dihaploids and it significance in plant breeding.









                    

MODULE VIII






(4 hours)
Applications of plant tissue culture. 

Main Institutes conducting Tissue culture Research in India.

Plant quarantine and international exchange of germplasm.










                     

PRACTICALS

1. Preparation of stock solutions of MS medium 
2. Preparation of MS medium
3. Complete procedure involving identification, isolation, sterilization and inoculation of different explants.

REFERENCES

1.Kalyan Kumar De(2007). Plant Tissue Culture. New Central Book 
    Agency.

2. M.K.Razdan (2003). Introduction to Plant Tissue Culture. Oxford and IBH Publishers, New Delhi.  

3. R.P.Singh. (1992) Introductory Biotechnology. 

4. S.S Purohit (2000). Biotechnology: Fundamentals and  applications, Third addition, Student edition. Jodhpur.

5. S.S.Purohit (2005). Plant Tissue Culture . Student edition. Jodhpur.
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Semester IV

Course 7 

BO(V)4EP20U

GENETIC ENGINEERING

(Theory 54 hours; Practicals 36 hours)                (Theory credit 3 ; Practical credit 1)
OBJECTIVES OF THE COURSE

1.
To explain major concepts in Recombinant DNA Technology. 

2.
Evaluate the advantages and risks in the use of genetic engineering in different  fields of biotechnology. 

MODULE I


Gene cloning strategies - methods of isolation of foreign gene, Transformation and transfection, screening of transformants- Marker genes and Reporter genes, Direct and Indirect selection of transformants. 













(10 hours)

MODULE II


Genetic Transformation of plants : Direct and Indirect gene transfer - vectors based on Ti plasmid, Ri plasmid of Agrobacterium, Agroinfection. Plant viral vectors-Caulimo virus vectors, Gemini virus vectors













(10 hours)

MODULE  III


Gene Libraries - Genomic libraries Vs cDNA libraries - construction,                screening and applications. 


Mapping of DNA : Restriction mapping, Chromosme walking, Chromosome  jumping, DNA foot printing Transposon tagging. 













(8 hours)

MODULE  IV


DNA Based Molecular markers - concept of using DNA sequence level variations as genetic markers. Tools to detect and exploit DNA sequence variations. Minisatellities, Microsatellite, RFLP, AFLP and RAPD their applications in plant Breeding. 


DNA fingerprinting  : Scheme and applications. 








   




(14 hours)

MODULE  V


DNA chip Technology and Micro arrays- Types of DNA chips and their  production. Applications of micro arrays on DNA chips














(5 hours)

MODULE  VI


Human genome Project -Overview.


Nanotechnology - Basic Principles, Structural DNA Nanotechnology,                     Applications of  Nanotechnology. 


Ethical, Legal, Social, Environmental and Practical problems of Recombinant DNA Technology. 









(7 hours)

PRACTICALS

1. Isolation and purification of Plasmid DNA

2. Restriction Mapping

3. Southern Blotting Analysis

4. Methods of Direct Gene transfer – Microinjection, Biolistic Transfer, Liposome mediated gene transfer, Electroporation, Chemical mediated gene transfer

5. Agrobacterium mediated gene transfer- Agroinfection

6. Genetically engineered plants

REFERENCES

1. S.N. Jogdand (1997). Gene Biotechnology (First Edition) 

Himalaya Publishing House

2. Sandhya Mitra (1996). Genetic Engineering, Macmillan India Ltd.
R.W. Old and S.B. Primrose (1994)

3. Principles of Gene Manipulation -An Introduction to Genetic Engineering (Fifth Edition)

Black well Scientific Publishers.

4. P. K. Gupta (2004). Biotechnology & Genomics (First Edition)

Rastogi Publishers, Shnagi Road, Meerut.

5. H. K. Das (2005). Text Book of Biotechnology, Wiley Dream tech, India Pvt Ltd.

6. R. C. Dubey (2002). Text book of Biotechnology. S. Chand and Company Ltd., New Delhi.
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Semester IV

Course 8 

BO(V)4EP21U

BIOTECHNOLOGY FOR CROP IMPROVEMENT

(Theory 54 hours; Practicals 36 hours)                     (Theory credit 3 ; Practical credit 1)
OBJECTIVES OF THE COURSE

1. To familiarize the students with the recent advances in plant biotechnology

2. To create an awareness in the students with the role of tissue culture technique in crop improvement.

             MODULE I              

             Micropropagation of Banana and Anthurium with emphasis on

               Limitations of conventional propagation

               Methods of sterilization

               Inoculation and incubation

               Medium for culture initiation, multiplication and rooting.

               Hardening and field transfer.

                            (2 hours)                                                                                                                                


            MODULE II

Shoot tip and meristem culture - Importance

           Virus elimination for the production of virus free plants through meristem culture.                               

                                                                                                                                                                      (4 hours)

MODULE III

Zygotic embryo culture.


       Types of embryo culture (Pierik, 1989) – Immature and mature.


             Nutritional requirements


             Precocious germination

In vitro pollination and fertilization.


            Embryo rescue – technique and applications.    

                                                                                                    (6 hours)


MODULE  IV


Endosperm culture – Callusing and organogenesis from endosperm.


Triploid production

Importance of triploids in ornamental and horticultural crops.      

                                                                                                                        (3 hours)


MODULE V

Protoplast isolation and culture. 

                Enzymes used


Droplet culture


Co-culture


Feeder layer technique


Hanging droplet culture


Bead culture


Callus proliferation from protoplast and regeneration of plantlets.

Somatic hybridization, cybrids and their applications.

              Steps involved in somatic hybridization

              Spontaneous and induced fusion –

                              mechanical fusion, chemofusion, electrofusion.

              Hybrid identification and selection – methods

              Hybrid isolation – methods.


Single cell culture and its importance.


       Paper raft nurse technique


       The petridish plating technique


       The microchamber technique


       Growth of single cell induced by nurse callus


       The microdroplet technique.

-(12 hours)

MODULE  VI


Germplasm conservation and cryopreservation 

      Importance of wild species Germplasm

      In-situ and ex-situ conservation an

      In vitro techniques in Germplasm conservation 

            1. Slow growth method

            2. Cryopreservation

           -Preparation of Germplasm for cryopreservation

           -Pre-treatments

           -Cryoprotectants

           -Freezing and cryo-storage

           -Post-cryopreservation recovery.                                                  

 -(4 hours)

MODULE VII

Production of secondary metabolites.


Bioreactors – design

            Types- batch, continuous, multistage bioreactors.

                       Cell immobilization and immobilized cell bioreactors.

                        Process scale up, biotransformation, elicitors and   down stream processing. 

                        Hairy root culture 











(6 hours)
MODULE  VIII



Genetically modified crops.

            Application of transgenic plants in agriculture – herbicide resistance, drought resistance, modification of seed protein quality – golden rice.                                                 










Antisense RNA technology – gene silencing, Flavour savour tomato.





















          (10 hours)

MODULE IX

         Plants are bioreactors – molecular farming, production of edible vaccines antibodies, biodegradable plastics.


Ecological impact of transgenic plants


Intellectual Property Right:  protection of IPR- patenting

(7 hours)

Practicals

1. Set up an experiment for paper raft nurse technique

2. Method of inoculation of Banana and Anthurium

3. In vitro plantlet regeneration of any two medicinal plants.

4. Production of synthetic seeds

References

1. Sen and Giles (1983). Plant cell culture for crop improvement.
2. S.S. Bhojwani and N.K.Razdan. (1983). Plant tissue culture-Theory and practice, Amsterdam: Elsevier.
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5. L.R. Walter and F. Canstable (eds.) (1982) Plant tissue culture methods, Canada: National Research Council.
6. Biotechnology for all – Yojana, April 1996, pp. 33-35
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