Discipline Specific Elective Courses
1. Analytical Techniques in Plant Sciences

2. Plant Breeding

3. Natural Resource Management

4. Research Methodology

5. Industrial and Environmental Microbiology

Discipline Specific Elective

Analytical Techniques in Plant Sciences

(Credits: Theory-4, Practical-2)
Course Code:  BOT-DS-T4-501
THEORY

Lectures: 60
Marks = 56 + 14 (IA) = 70
Unit 1: Imaging and related techniques   (Marks = 12)                                     (15 lectures)

Principles of microscopy; Light microscopy; Fluorescence microscopy; Confocal microscopy; Use of fluorochromes: (a) Flow cytometry (FACS); (b) Applications of fluorescence microscopy: Chromosome banding, FISH, chromosome painting; Transmission and Scanning electron microscopy – sample preparation for electron microscopy, cryofixation, negative staining, shadow casting, freeze fracture, freeze etching.

Unit 2: Cell fractionation                             (Marks = 5)                          (8 lectures)

Centrifugation: Differential and density gradient centrifugation, sucrose density gradient, CsCl2gradient, analytical centrifugation, ultracentrifugation, marker enzymes.

Unit 3: Radioisotopes                                    (Marks = 6)                         (4 lectures)

Use in biological research, auto-radiography, pulse chase experiment.

Unit 4: Spectrophotometry                           (Marks = 6)                           (4 lectures)

Principle and its application in biological research.

Unit 5: Chromatography                               (Marks = 6)                         (8 lectures)

Principle; Paper chromatography; Column chromatography, TLC, GLC, HPLC, Ion-exchange chromatography; Molecular sieve chromatography; Affinity chromatography.

Unit 6: Characterization of proteins and nucleic acids  (Marks = 6)  (6 lectures)

Mass spectrometry; X-ray diffraction; X-ray crystallography; Characterization of proteins and nucleic acids; Electrophoresis: AGE, PAGE, SDS-PAGE

Unit 7: Biostatistics                                          (Marks = 15)           (15 lectures)

Statistics, data, population, samples, parameters; Representation of Data: Tabular, Graphical; Measures of central tendency: Arithmetic mean, mode, median; Measures of dispersion: Range, mean deviation, variation, standard deviation; Chi-square test for goodness of fit.

Practical Scheme
Course Code: BOT-DS-P2-501

Analytical Technique in Plant Sciences       Credits – 2                  Marks = 30
1. Separation of Amino Acid by TLC
                                     OR                                                                          10
Separation of N2 base by Paper Chromatography

2. Ray Diagram

              OR                                                                                            2 

Sample preparation for electron Microscopy

3. Demonstration Instruments/Photographs                                              3

4. Biostatistics Sum                                                                                  8
5. Practical Record Book                                                                          3
6. Viva-Voce                                                                                             4
Suggested Readings
1. Plummer, D.T. (1996). An Introduction to Practical Biochemistry. Tata McGraw-Hill Publishing Co. Ltd. New Delhi. 3rd edition.

2. Ruzin, S.E. (1999). Plant Microtechnique and Microscopy, Oxford University Press, New York. U.S.A.

3. Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, J.G., Smith, J.A., Struhl, K. (1995). Short Protocols in Molecular Biology. John Wiley & Sons. 3rd edition.

4. Zar, J.H. (2012). Biostatistical Analysis. Pearson Publication. U.S.A. 4th edition.

Discipline Specific Elective

Plant Breeding

(Credits: Theory-4, Practical-2)
Course Code:  BOT-DS-T4-502
THEORY

Lectures: 60
Marks = 56 + 14 (IA) = 70
Unit 1: Plant Breeding                    (Marks = 10)                                      (10 lectures)

Introduction and objectives. Breeding systems: modes of reproduction in crop plants. Important achievements and undesirable consequences of plant breeding.

Unit 2: Methods of crop improvement                (Marks = 20)                 (20 lectures)

Introduction: Centres of origin and domestication of crop plants, plant genetic resources; Acclimatization; Selection methods: For self pollinated, cross pollinated and vegetatively propagated plants; Hybridization: For self, cross and vegetatively propagated plants – Procedure, advantages and limitations.

Unit 3: Quantitative inheritance                         (Marks = 8)               (10 lectures)

Concept, mechanism, examples of inheritance of Kernel colour in wheat, Skin colour in human beings.Monogenic vs polygenic Inheritance.

Unit 4: Inbreeding depression and heterosis   (Marks = 8)               (10 lectures)

History, genetic basis of inbreeding depression and heterosis; Applications.

Unit 5: Crop improvement and breeding         (Marks = 10)            (10 lectures)

Role of mutations; Polyploidy; Distant hybridization and role of biotechnology in crop improvement.
Practical Scheme
Course Code:  BOT-DS-P2-502

Plant Breeding                                   Credits – 2                               Marks = 30
1. Emasculation                                                                                     10
2. Study of Improved Varieties of Crops                                               7
3. Demonstration of Plant Breeding Techniques                                   3

4. Practical Record Book                                                                       5
5. Viva-Voce                                                                                          5              

Suggested Readings
1. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th edition.

2. Chaudhari, H.K. (1984). Elementary Principles of Plant Breeding. Oxford – IBH. 2ndedition.

3. Acquaah, G. (2007). Principles of Plant Genetics & Breeding. Blackwell Publishing.
Discipline Specific Elective

Natural Resource Management

(Credits: Theory-4, Practical-2)
Course Code:  BOT-DS-T4-601
THEORY

Lectures: 60
Marks = 56 + 14 (IA) = 70

Unit 1: Natural resources           (Marks = 4)                                             (4 lectures)

Definition and types, Natural resources of N.E.India.
Unit 2: Sustainable utilization            (Marks = 6)                                    (8 lectures)

Concept, approaches (economic, ecological and socio-cultural).

Unit 3: Land                                     (Marks = 7)                                        (8 lectures)

Utilization (agricultural, pastoral, horticultural, silvicultural); Soil degradation and management.

Unit 4: Water                                   (Marks = 7)                                        (8 lectures)

Fresh water (rivers, lakes, groundwater, aquifers, watershed); Marine; Estuarine; Wetlands; Threats and management strategies.

Unit 5: Biological Resources           (Marks = 10)                                      (10 lectures)

Biodiversity-definition and types; Significance; Threats; Management strategies; Bioprospecting; IPR; CBD; National Biodiversity Action Plan).

Unit 6: Forests                                   (Marks = 6)                                       (6 lectures)

Definition, Cover and its significance (with special reference to India); Major and minor forestproducts; Depletion; Management.

Unit 7: Energy                                   (Marks = 5)                                      (6 lectures)

Renewable and non-renewable sources of energy

Unit 8: Contemporary practices in resource management  (Marks = 7)    (8 lectures)

EIA, GIS, Participatory Resource Appraisal, Ecological Footprint with emphasis on carbon

footprint, Resource Accounting; Waste management.
Unit 9: National and international efforts in resource management and conservation

                                                                                                       (Marks = 4)       (4 lectures)

Practical Scheme

Course Code:  BOT-DS-P2-601
Natural Resource Management                 Credits – 2                         Marks = 30
1. Estimation of Solid Waste                                                               8
2. Analysis of Ecological Foot Print                                                    6
3. Distribution Pattern of Woody Plant Species by Quadrate Method

                                         OR                                                           8
            Measurement of Dominance of Wood Species by DBH

4. Practical Record Book                                                                      4

5. Viva-Voce                                                                                        4
Suggested Readings
1. Vasudevan, N. (2006). Essentials of Environmental Science. Narosa Publishing House, New Delhi.

2. Singh, J. S., Singh, S.P. and Gupta, S. (2006). Ecology, Environment and Resource Conservation. Anamaya Publications, New Delhi.

3. Rogers, P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainable Development. Prentice Hall of India Private Limited, New Delhi.
Discipline Specific Elective Botany

Research Methodology

Course Code:  BOT-DS-T4-602
(Credits: Theory-4, Practicals-2)

THEORY
Marks = 56 + 14 (IA) = 70

Lectures: 60

Unit 1: Basic concepts of research       (Marks = 8)                                          (10 Lectures)

Research-definition and types of research (Descriptive vs analytical; applied vs fundamental; quantitative vs qualitative; conceptual vs emperical). Research methods vs methodology. Literature-review and its consolidation; Library research; field research; laboratory research.

Unit 2: General laboratory practices       (Marks = 10)                                    (12 Lectures)

Common calculations in botany laboratories. Understanding the details on the label of reagent bottles. Molarity and normality of common acids and bases. Preparation of solutions. Dilutions. Percentage solutions. Molar, molal and normal solutions. Technique of handling micropipettes; Knowledge about common toxic chemicals and safety measures in their handling.

Unit 3: Data collection and documentation of observations (Marks = 8)   (6 Lectures)

Maintaining a laboratory record; Tabulation and generation of graphs. Imaging of tissuespecimens and application of scale bars. The art of field photography.

Unit 4: Overview of Biological Problems                          (Marks = 7)       (6 Lectures)

History; Key biology research areas, Model organisms in biology (A Brief overview): Genetics, Physiology, Biochemistry, Molecular Biology, Cell Biology, Genomics, Proteomics-Transcriptional regulatory network.

Unit 5: Methods to study plant cell/tissue structure       (Marks = 8)        (6 Lectures)

Whole mounts, peel mounts, squash preparations, clearing, maceration and sectioning; Tissue preparation: living vs fixed, physical vs chemical fixation, coagulating fixatives, noncoagulant fixatives; tissue dehydration using graded solvent series; Paraffin and plastic infiltration; Preparation of thin and ultrathin sections.

Unit 6: Plant microtechniques                                           (Marks = 10)       (12 Lectures)

Staining procedures, classification and chemistry of stains. Staining equipment. Reactive dyes and fluorochromes (including genetically engineered protein labeling with GFP and other tags). Cytogenetic techniques with squashed plant materials.

Unit 7: The art of scientific writing and its presentation   (Marks = 5)    (8 Lectures)

Numbers, units, abbreviations and nomenclature used in scientific writing. Writing references. Powerpoint presentation. Poster presentation. Scientific writing and ethics, Introduction to copyright-academic misconduct/plagiarism.

Practical Scheme
Course Code:  BOT-DS-P2-602
Research Methodology                          Credits – 2                                     Marks = 30
1. Experiments based on chemical calculations.                                                              8
2. Plant microtechnique experiments.                                                                              8
3. The art of imaging of samples through microphotography and field photography.    4
4. Poster presentation on defined topics.                                                                         5
5. Technical writing on topics assigned.                                                                          5
Suggested Readings
1. Dawson, C. (2002). Practical research methods. UBS Publishers, New Delhi.

2. Stapleton, P., Yondeowei, A., Mukanyange, J., Houten, H. (1995). Scientific writing

for agricultural research scientists – a training reference manual. West Africa Rice

Development Association, Hong Kong.

3. Ruzin, S.E. (1999). Plant microtechnique and microscopy. Oxford University Press,

New York, U.S.A.
Omitted
Discipline Specific Elective

Industrial and Environmental Microbiology

(Credits: Theory-4, Practical-2)
THEORY

Lectures: 60
Unit 1: Scope of microbes in industry and environment                           (6 lectures)

Unit 2: Bioreactors/Fermenters and fermentation processes                   (12 lectures)

Solid-state and liquid-state (stationary and submerged) fermentations; Batch and continuous fermentations. Components of a typical bioreactor, Types of bioreactors-laboratory, pilotscale

and production fermenters; Constantly stirred tank fermenter, tower fermenter, fixed bed and fluidized bed bioreactors and air-lift fermenter. A visit to any educational institute/ industry to see an industrial fermenter, and other downstream processing operations.

Unit 3: Microbial production of industrial products                                  (12 lectures)

Microorganisms involved, media, fermentation conditions, downstream processing and uses; Filtration, centrifugation, cell disruption, solvent extraction, precipitation and ultrafiltration, lyophilization, spray drying; Hands on microbial fermentations for the production and estimation (qualitative and quantitative) of Enzyme: amylase or lipase activity, Organic acid (citric acid or glutamic acid), alcohol (Ethanol) and antibiotic (Penicillin)

Unit 4: Microbial enzymes of industrial interest and enzyme immobilization (8 lectures)

Microorganisms for industrial applications_and hands on screening microorganisms for casein hydrolysis; starch hydrolysis; cellulose hydrolysis. Methods of immobilization, advantages and applications of immobilization, large scale applications of immobilized enzymes (glucose isomerase and penicillin acylase).

Unit 5: Microbes and quality of environment.                                                (6 lectures)

Distribution of microbes in air; Isolation of microorganisms from soil, air and water.

Unit 6: Microbial flora of water.                                                                      (8 lectures)

Water pollution, role of microbes in sewage and domestic waste water treatment systems. Determination of BOD, COD, TDS and TOC of water samples; Microorganisms as indicators of water quality, check coliform and fecal coliform in water samples.

Unit 7: Microbes in agriculture and remediation of contaminated soils. (8 lectures)

Biological fixation; Mycorrhizae; Bioremediation of contaminated soils. Isolation of root

nodulating bacteria, arbuscular mycorrhizal colonization in plant roots.
Practical Scheme
Industrial and Environmental Microbiology                                     Credits - 2

1. Preparation of Culture Media                                                          15

2. Determination of BOD, COD, TDS and TOC of Water Samples  10

3. Demonstration of Microbiological Instrument                                5

4. Practical Record Book                                                                     5

5. Viva-Voce                                                                                       5

Suggested Readings

1. Pelzar, M.J. Jr., Chen E.C. S., Krieg, N.R. (2010). Microbiology: An application based

approach. Tata McGraw Hill Education Pvt. Ltd., Delhi.

2. Tortora, G.J., Funke, B.R., Case. C.L. (2007). Microbiology. Pearson Benjamin

Cummings, San Francisco, U.S.A. 9th edition.
11

