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SEM-IV HONS

CC-8: Molecular Biology Credits 06
C8T: Molecular Biology Credits 04
Course Contents:
Unit- 1: Nucleic acids: Carriers of genetic information
Historical perspective; DNA as the carrier of genetic information (Griffith’s, Hershey
&Chase,Avery, McLeod & McCarty, Fraenkel-Conrat’s experiment.
Unit -2. The Structures of DNA and RNA / Genetic Material
DNA Structure: Miescher to Watson and Crick- historic perspective, DNA structure,
Salientfeatures of double helix, Types of DNA, Types of genetic material, denaturation and
renaturation, cot curves; Organization of DNA-Prokaryotes, Viruses, Eukaryotes. RNA
Structure-Organelle DNA -- mitochondria and chloroplast DNA.The Nucleosome-Chromatin
structure- Euchromatin, Heterochromatin- Constitutive and Facultative heterochromatin.
Unit- 2:The replication of DNA
Chemistry of DNA synthesis (Kornberg’s discovery); General principles — bidirectional,
semiconservative and semi discontinuous replication, RNA priming; Various models of DNA
replication, including rolling circle, 6 (theta) mode of replication, replication of linear ds-DNA,
replication of the 5’end of linear chromosome; Enzymes involved in DNA replication.
Unit- 3: Central dogma and genetic code
Key experiments establishing-The Central Dogma (Adaptor hypothesis and discovery of mRNA
template), Genetic code (deciphering & salient features)
Unit 4: Transcription
Transcription in prokaryotes and eukaryotes. Principles of transcriptional regulation;
Prokaryotes: Regulation of lactose metabolism and tryptophan synthesis in
E.coli. Eukaryotes:transcription factors, heat shock proteins, steroids and peptide hormones;
Gene silencing.
Unit 5: Processing and modification of RNA
Split genes-concept of introns and exons, removal of introns, spliceosome machinery, splicing
pathways, group I and group II intron splicing, alternative splicing eukaryotic mRNA processing(5’
cap, 3’ polyA tail); Ribozymes; RNA editing and mRNA transport.
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Unit 6: Translation

Ribosome structure and assembly, mRNA; Charging of tRNA, aminoacyl tRNA synthetases;
Various steps in protein synthesis, proteins involved in initiation, elongation and termination of
polypeptides; Fidelity of translation; Inhibitors of protein synthesis; Post-translational
modifications of proteins.

C8P: Molecular Biology Credits 02

Practical

1. Preparation of LB medium and raising E. Coli.

2. Isolation of genomic DNA from E.Coli.

3. DNA isolation from cauliflower head.

4. DNA estimation by diphenylamine reagent/UV Spectrophotometry.

5. Study of DNA replication mechanisms through photographs (Rolling circle, Theta replication
and semi-discontinuous replication).

6. Study of structures of prokaryotic RNA polymerase and eukaryotic RNA polymerase II through
photographs.

7. Photographs establishing nucleic acid as genetic material (Messelson and Stahl’s, Avery et
al,Griffith’s, Hershey & Chase’s and Fraenkel & Conrat’s experiments)

8. Study of the following through photographs: Assembly of Spliceosome machinery; Splicing
mechanism in group I & group II introns; Ribozyme and Alternative splicing.

Suggested Readings

» Watson J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular
Biology of the Gene, Pearson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th edition.
» Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons
Inc.,U.S.A. 5th edition.

» Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin
Cummings. U.S.A. 9th edition.

> Russell, P. J. (2010). i-Genetics- A Molecular Approach. Benjamin Cummings, U.S.A. 3"
edition.

> Griffiths, AJ.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic
Analysis. W. H. Freeman and Co., U.S.A. 10th edition.

CC-9: Plant Ecology and Phytogeography Credits 06
CI9T: Plant Ecology and Phytogeography Credits 04
Course Contents:
Unit 1: Introduction
Basic concepts; Levels of organization. Inter-relationships between the living world and the
environment, the components and dynamism, homeostasis.
Unit 2: Soil
Importance; Origin; Formation; Composition; Physical; Chemical and Biological components; Soil
profile; Role of climate in soil development.

Downloaded from Vidyasagar University by 117.248.150.77 on 13 February 2020 : 19:31:10; Copyright : Vidyasagar University
http://www.vidyasagar.ac.in/Downloads/ShowPdf.aspx?file=/UG_Syllabus_CBCS_FULL/BSC_HONS/Botany_Hons.pdf



Unit 3: Water

Importance: States of water in the environment; Atmospheric moisture; Precipitation types (rain,

fog, snow, hail, dew); Hydrological Cycle; Water in soil; Water table.

Unit 4: Light, temperature, wind and fire

Variations; adaptations of plants to their variation.

Unit 5: Ecosystems

Structure; Processes; Trophic organisation; Food chains and Food webs; Ecological pyramids.

Unit 6: Population ecology

Characteristics and Dynamics .Ecological Speciation

Unit 7: Plant communities

Concept of ecological amplitude; Habitat and niche; Characters: analytical and synthetic; Ecotone
and edge effect; Dynamics: succession — processes, types; climax concepts.

Unit 8: Biotic interactions

Trophic organization, basic source of energy, autotrophy, heterotrophy; symbiosis, commensalism,

parasitism; food chains and webs; ecological pyramids; biomass, standing crop.

Unit 9: Functional aspects of ecosystem

Principles and models of energy flow; Production and productivity; Ecological
efficiencies;Biogeochemical cycles; Cycling of Carbon, Nitrogen and Phosphorus.

Unit 10: Phytogeography

Principles; Continental drift; Theory of tolerance; Endemism; Brief description of major
terrestrialbiomes (one each from tropical, temperate & tundra); Phytogeographical division of
India; Local Vegetation.

CIP: Plant Ecology and Phytogeography Credits 02

Practical

1. Study of instruments used to measure microclimatic variables: Soil thermometer, maximum and

minimum thermometer, anemometer, psychrometer/hygrometer, rain gauge and lux meter.

2. Determination of pH of various soil and water samples (pH meter, universal indicator/Lovibond
comparator and pH paper)

3. Analysis for carbonates, chlorides, nitrates, sulphates, organic matter and base deficiency from
4. two soil samples by rapid field tests.

5. Determination of organic matter of different soil samples by Walkley & Black rapid titration

6. method.
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7. Comparison of bulk density, porosity and rate of infiltration of water in soils of three habitats.
8. Determination of dissolved oxygen of water samples from polluted and unpolluted sources.
9. (a). Study of morphological adaptations of hydrophytes and xerophytes (four each).

(b). Study of biotic interactions of the following: Stem parasite (Cuscuta), Root parasite
(Orobanche) Epiphytes, Predation (Insectivorous plants).

10. Determination of minimal quadrat size for the study of herbaceous vegetation in the college
campus, by species area curve method (species to be listed).

11. Quantitative analysis of herbaceous vegetation in the college campus for frequency and
comparison with Raunkiaer’s frequency distribution law.

12. Quantitative analysis of herbaceous vegetation for density and abundance in the college
campus.

13. Field visit to familiarise students with ecology of different sites.

Suggested Readings:

» Odum, E.P. (2005). Fundamentals of ecology. Cengage Learning India Pvt. Ltd., New Delhi.
5"edition.

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

» Sharma, P.D. (2010). Ecology and Environment. Rastogi Publications, Meerut, India. 8th
edition.

»  Wilkinson, D.M. (2007). Fundamental Processes in Ecology: An Earth Systems Approach.

» Oxford University Press. U.S.A.

» Kormondy, E.J. (1996). Concepts of ecology. PHI Learning Pvt. Ltd., Delhi, India. 4th edition.

CC-10: Plant Systematics Credits 06

C10T: Plant Systematics Credits 04

Course Contents:

Unit 1: Significance of Plant systematics

Introduction to systematics; Plant identification, Classification, Nomenclature. Evidences from
palynology, cytology, phytochemistry and molecular data. Field inventory; Functions of
Herbarium; Important herbaria and botanical gardens of the world and India; Virtual herbarium; E-
flora; Documentation: Flora, Monographs, Journals; Keys:Single access and Multi-access.

Unit 2: Taxonomic hierarchy

Concept of taxa (family, genus, species); Categories and taxonomic hierarchy; Species concept
(taxonomic, biological, evolutionary).

Unit 3: Botanical nomenclature

Principles and rules (ICN); Ranks and names; Typification, author citation, valid publication,
rejection of names, principle of priority and its limitations; Names of hybrids.
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Unit 4: Systems of classification

Major contributions of Theophrastus, Bauhin, Tournefort, Linnaeus, Adanson, de Candolle,
Bessey, Hutchinson, Takhtajan and Cronquist; Classification systems of Bentham and Hooker
(upto series) and Engler and Prantl (upto series); Brief reference of Angiosperm Phylogeny Group
(APG III) classification.

Unit 5: Biometrics, numerical taxonomy and cladistics

Characters; Variations; OTUs, character weighting and coding; Cluster analysis; Phenograms,
cladograms (definitions and differences).

Unit 6: Phylogeny of Angiosperms

Terms and concepts (primitive and advanced, homology and analogy, parallelism and convergence,
monophyly, Paraphyly, polyphyly and clades). Origin and evolution of angiosperms; Co-evolution
of angiosperms and animals; Methods of illustrating evolutionary relationship (phylogenetic tree,
cladogram).

C10P: Plant Systematics Credits 02

Practical

1. Study of vegetative and floral characters of the following families (Description, V.S. flower,
section of ovary, floral diagram/s, floral formula/e and systematic position according to Bentham
& Hooker’s system of classification):

1. Ranunculaceae - Ranunculus, Delphinium.

. Brassicaceae - Brassica, Alyssum / Iberis.

. Malvaceae — Sida Sp. Urena lobota.

. Myrtaceae - Eucalyptus, Callistemon

. Umbelliferae - Coriandrum /Anethum / Foeniculum.

. Asteraceae - Sonchus/Launaea, Vernonia/Ageratum, Eclipta/Tridax.

. Solanaceae - Solanum nigrum/Withania, Nicotina, Plumbaginefolia.

~N NN BN

8. Lamiaceae - Salvia/Ocimum.

9. Euphorbiaceae - Euphorbia hirta/E.milii, Jatropha.

10. Fasaceae — Tephrosia Sp.,Crotalaria Sp.,

11. Caesalpineaeceae — Cassia Sp.,

12. Asclepiadaeceae- Pesgularia Gygnema,

13. Apocynaceae — Hollorhen, Catharanthus.

14. Rubiaceae — Oldenladeae, Spermoeoceae,

15. Liliaceae - Asphodelus/Lilium/Allium.

16. Poaceae - Triticum/Hordeum/Avena.

2. Field visit (local) — Subject to grant of funds from the university.

3. Mounting of a properly dried and pressed specimen of any wild plant with herbarium label (to
be submitted in the record book).

Suggested Readings:

> Singh, (2012). Plant Systematics: Theory and Practice Oxford & IBH Pvt. Ltd., New Delhi. 3"
edition.
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> Jeffrey, C. (1982). An Introduction to Plant Taxonomy. Cambridge University Press,
Cambridge.

Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. (2002). Plant Systematics-A
Phylogenetic Approach. Sinauer Associates Inc., U.S.A. 2nd edition.

Maheshwari, J.K. (1963). Flora of Delhi. CSIR, New Delhi.

Radford, A.E. (1986). Fundamentals of Plant Systematics. Harper and Row, New York.
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SEC-2: Medicinal Botany Credits 02
SEC-2T: Medicinal Botany
Course Contents:
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Unit 1:

History, Scope and Importance of Medicinal Plants. Indigenous Medicinal Sciences;

Definition and Scope - Ayurveda: History, origin, panchamahabhutas, saptadhatu and tridosha
concepts, Rasayana, plants used in ayurvedic treatments, Siddha: Origin of Siddha medicinal
systems, Basis of Siddha system, plants used in Siddha medicine. Unani: History, concept: Umoor-
e- tabiya, tumors treatments/ therapy, polyherbal formulations.

Unit 2:

Conservation of endangered and endemic medicinal plants. Definition: endemic and endangered
medicinal plants, Red list criteria; In situ conservation: Biosphere reserves, sacred groves, National
Parks; Ex situ conservation: Botanic Gardens, Ethnomedicinal plant Gardens. Propagation of
Medicinal Plants: Objectives of the nursery, its classification, important components of a nursery,
sowing, pricking, use of green house for nursery production, propagation through cuttings,
layering, grafting and budding.

Unit 3:

Ethnobotany and Folk medicines. Definition; Ethnobotany in India: Methods to study ethnobotany;
Applications of Ethnobotany: National interacts, Palaeo-ethnobotany. Folk medicines of
ethnobotany, ethnomedicine, ethnoecology, ethnic communities of India. Application of natural
products to certain diseases- Jaundice, cardiac, infertility, diabetics, Blood pressure and skin
diseases.

Suggested Readings:

» Trivedi P C, 2006. Medicinal Plants: Ethnobotanical Approach, Agrobios, India.

» Purohit and Vyas, 2008. Medicinal Plant Cultivation: A Scientific Approach, 2nd edn.
Agrobios, India.

Or

SEC-2: Mushroom Culture Technology Credits 02

SEC-2T: Mushroom Culture Technology

Course Contents:

Unit 1:

Introduction, history. Nutritional and medicinal value of edible mushrooms; Poisonous
mushrooms.Types of edible mushrooms available in India - Volvariella volvacea, Pleurotus
citrinopileatus, Agaricus bisporus.

Unit 2:

Cultivation Technology : Infrastructure: substrates (locally available) Polythene bag, vessels,
Inoculation hook, inoculation loop, low cost stove, sieves, culture rack, mushroom unit (Thatched
house) water sprayer, tray, small polythene bag. Pure culture: Medium, sterilization, preparation of
spawn, multiplication. Mushroom bed preparation - paddy straw, sugarcane trash, maize straw,
banana leaves. Factors affecting the mushroom bed preparation - Low cost technology, Composting
technology in mushroom production.
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Unit 3:
Storage and nutrition: Short-term storage (Refrigeration - upto 24 hours) Long term Storage
(canning, pickels, papads), drying, storage in saltsolutions. Nutrition - Proteins - amino acids,
mineral elements nutrition - Carbohydrates, Crude fibre content - Vitamins.
Unit 4:
Food Preparation: Types of foods prepared from mushroom.Research Centres - National level and
Regional level.Cost benefit ratio - Marketing in India and abroad, Export Value.

Suggested Readings:
» Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan. R (1991) Oyster
Mushrooms, Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore.

» Swaminathan, M. (1990) Food and Nutrition. Bappco, The Bangalore Printing and

Publishing Co. Ltd., No. 88, Mysore Road, Bangalore - 560018.

» Tewari, Pankaj Kapoor, S.C., (1988). Mushroom cultivation, Mittal Publications, Delhi.

Nita Bahl (1984-1988) Hand book of Mushrooms, Il Edition, Vol. | & Vol. 1l.

GE-4: Plant Anatomy and Embryology Credits 06

GEA4T: Plant Anatomy and Embryology Credits 04

Course Contents:

Unit 1: Meristematic and permanent tissues

Root and shoot apical meristems; Simple and complex tissues

U nit 2: Organs

Structure of dicot and monocot root stem and leaf.

Unit 3: Secondary Growth

Vascular cambium — structure and function, seasonal activity. Secondary growth in root and stem,
Wood (heartwood and sapwood)

Unit 4: Adaptive and protective systems

Epidermis, cuticle, stomata; General account of adaptations in xerophytes and hydrophytes.

Unit 5: Structural organization of flower

Structure of anther and pollen; Structure and types of ovules; Types of embryo sacs, organization
and ultrastructure of mature embryo sac.

Unit 6: Pollination and fertilization

Pollination mechanisms and adaptations; Double fertilization; Seed-structure appendages and
dispersal mechanisms.

Unit 7: Embryo and endosperm

Endosperm types, structure and functions; Dicot and monocot embryo; Embryo endosperm
relationship

Unit 8: Apomixis and polyembryony

Definition, types and Practical applications
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GE4P: Plant Anatomy and Embryology Credits 02
Practical:
1. Study of meristems through permanent slides and photographs.

2. Tissues (parenchyma, collenchyma and sclerenchyma); Macerated xylary elements, Phloem
(Permanent slides, photographs)

3. Stem: Monocot: Zea mays,; Dicot: Helianthus; Secondary: Helianthus (only Permanent slides).
4. Root: Monocot: Zea mays; Dicot: Helianthus; Secondary: Helianthus (only Permanent slides).
5. Leaf: Dicot and Monocot leaf (only Permanent slides).

6. Adaptive anatomy: Xerophyte (Nerium leaf); Hydrophyte (Hydrilla stem).

7. Structure of anther (young and mature), tapetum (amoeboid and secretory) (Permanent slides).
8. Types of ovules: anatropous, orthotropous, circinotropous, amphitropous/ campylotropous.

9. Female gametophyte: Polygonum (monosporic) type of Embryo sac Development (Permanent
slides/photographs).

10. Ultrastructure of mature egg apparatus cells through electron micrographs.

11. Pollination types and seed dispersal mechanisms (including appendages, aril, caruncle)
(Photographs and specimens).

12. Dissection of embryo/endosperm from developing seeds.

13. Calculation of percentage of germinated pollen in a given medium.

Suggested Readings:
1. Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms. Vikas

Publication House Pvt. Ltd. New Delhi. 5th edition.
2. Mauseth, J.D. (1988). Plant Anatomy. The Benjamin/Cummings Publisher, USA.

OR

GE-4: Plant Physiology and Metabolism Credits 06

GEA4T: Plant Physiology and Metabolism Credits 04

Course Contents:

Unit 1: Plant-water relations

Importance of water, water potential and its components; Transpiration and its significance; Factors
affecting transpiration; Root pressure and guttation.

U nit 2: Mineral nutrition

Essential elements, macro and micronutrients; Criteria of essentiality of elements; Role of essential
elements; Transport of ions across cell membrane, active and passive transport, carriers, channels
and pumps.

Unit 3: Translocation in phloem.
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C omposition of phloem sap, girdling experiment; Pressure flow model; Phloem loading and

unloading

Unit 4: Photosynthesis

Photosynthetic Pigments (Chl a, b, xanthophylls, carotene); Photosystem I and II, reaction center,

antenna molecules; Electron transport and mechanism of ATP synthesis; C3, C4 and CAM

pathways of carbon fixation; Photorespiration.

U nit S: Respiration

Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation, Glyoxylate, Oxidative

Pentose Phosphate Pathway.

U nit 6: Enzymes

Structure and properties; Mechanism of enzyme catalysis and enzyme inhibition.

U nit 7: Nitrogen metabolism

Biological nitrogen fixation; Nitrate and ammonia assimilation.

Unit 8: Plant growth regulators

Discovery and physiological roles of auxins, gibberellins, cytokinins, ABA, ethylene.

Unit 9: Plant response to light and temperature

Photoperiodism (SDP, LDP, Day neutral plants); Phytochrome (discovery and structure), red and

far red light responses on photomorphogenesis; Vernalization.

GE4P: Plant Physiology and Metabolism Credits 02

Practical

1. Determination of osmotic potential of plant cell sap by plasmolytic method.

2. To study the effect of two environmental factors (light and wind) on transpiration by excised

twig.

3. Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte.

4. Demonstration of Hill reaction.

5. Demonstrate the activity of catalase and study the effect of pH and enzyme concentration.

6. To study the effect of light intensity and bicarbonate concentration on O2 evolution in
photosynthesis.

7. Comparison of the rate of respiration in any two parts of a plant.

8. Separation of amino acids by paper chromatography.

Demonstration experiments (any four)
1. Bolting.

2. Effect of auxins on rooting.

3. Suction due to transpiration.

4.R.Q.

5. Respiration in roots.

Downloaded from Vidyasagar University by 117.248.150.77 on 13 February 2020 : 19:31:10; Copyright : Vidyasagar University
http://www.vidyasagar.ac.in/Downloads/ShowPdf.aspx?file=/UG_Syllabus_CBCS_FULL/BSC_HONS/Botany_Hons.pdf



