PROPOSED SYLLABUS FOR BOTANY HONOURS ACCORDING TO CBCS-UGC

KAZI NAZRUL UNIVERSITY

ASANSOL – 03

Semester  - III

Core Course (Theory) –V  (50)
Plant Systematics – 40 Marks 
1. Position of Plant kingdom in living system (Five kingdom concept), 

2. Plant classification - artifitial, natural and phylogenetic approach, concept of molecular chronometers, Basic concept of Numerical taxonomy (Definition of Operational Taxonomic Units (OTU), Phenon, Phenogram).

3. Outline of the system of classification – Linnaeus (1753), Bentham and Hooker (1862-83), Takhtajan (1997). Brief idea about APG. 

4. Definition of Taxonomy (alpha & omega), concept of hierarchy and categories.

5. ICN (ICBN) and Principles of ICN, Effective and Valid publication, Principle of priority, authors citation, rejection of names,  Nomenclatural types; Importance of herbaria and botanical gardens.

6. Salient features of the following families with examples from common Indian species and economic importance. [Evolutionary trends need to be briefly discussed in case of families marked with astericks].

Dicotyledons: Magnoliaceae*, Malvaceae, Brassicaceae, Fabaceae, Euphorbiaceae, Apocynaceae, Asclepiadaceae, Solanaceae, Scrophulariaceae, Lamiaceae, Verbinaceae, Acanthaceae, Rubiaceae, Asteraceae (Compositae)*.

Monocotyledons: Alismataceae*, Liliaceae, Poaceae, Orchidaceae*.

Internal Assessment - 10
Core Course (Practical) - V (50) (30 Continuous evaluation + 20 External Exam)

1. Study of the morphology of locally available plants of the families included in the theoretical syllabus (excluding, magnoliaceae, euphorbiaceae, and all monocots included in the syllabus) including floral formula and floral diagrams, identification up to genus following published keys (Bengal Plants by David Prain 1903 or any other Published Key). 8

2. Spot identification – 11/2 x 2 = 3

3. Submission – (Herbarium sheet with Field Record + Note book) 2 + 2

Submission will include only herbarium sheets of 15 common angiosperms from local flora (EXCLUDING ENDANGERED AND THREATENED SPECIES). Emphasis should be given in preparation of field note book and field record book with photographic documentation.

[N.B. One long excursion to vegetationally rich area (optional) and one local field excursion is recommended for familiarization with the flora. In addition, the field visit to AJC Bose Indian Botanical Garden and CNH, Shibpur, Howrah is mandatory.]

Core Course (Theory) - VI (50)
Economic Botany – 20
1. Method of cultivation, processing and utilities of the products of the following: Rice, Tea, Potato and Jute.

2. Morphological nature and major uses of the economically important parts of the following products: Cotton (fibre), Sal (wood), Sugarcane (sugar), Mustard (oil) and Pegion Pea (Pulse), Jatropha curcas (Biodiesel).
Pharmacognosy – 20
1. Introduction; definition of drugs, folk medicine, active principles; Pharmacy, Pharmacognosy, Pharmacopeia and drug adulteration (sophistication), drug evaluation.

2. Study of the following drug plants (Diagnostic features, active principles and uses): Rauwolfia serpentina (root), Adhatoda vasica (leaf), Strychnos nuxvomica (seed), Catharanthus roseus (Whole plant), Taxus sp. (bark).
Internal Assessment - 10
Core Course (Practical) – VI (50) (30 Continuous evaluation + 20 External Exam)
Economic Botany – T.S. of potato tuber to show localization of starch grains, qualitative test for starch using either rice/potato, Identification of jute fibre through maceration technique, Qualitative test for lipid in crushed seeds of mustard, Whole mount of cotton seed to show lint and fuzz fibres.
Pharmacognosy –

Organoleptic and microscopic examination of following plant drugs to be supplied fresh and powdered form – Adhatoda vasica (leaf), Strychnos (seed), Zinger (rhizome).

Core Course (Theory) – VII (50)
Pterodophyta-
(20)

1. Introduction to Pteridophyta – Concept of sporophyte (evolutionary steps leading to independent sporophyte),  stellar organization and evolution, microphyll vs megaphylls, exsporic vs endosporic, exscopic vs endoscopic, soral types; Apogamy and apospory.

2. Outline of Smith et al. (2006) system of classification of pteridophytes up to family.

3. Telome theory of Zimmerman and Enation theory of Bower.

4. A comparative morphology and evolution of Rhynia, Zosterophyllum and Psilophyton,
5. A comparative account of the living genera: Psilotum. Lycopodium, Selaginella, and Equisetum with respect  to vegetative and reproductive structures.

6. Geological history and morphoanatomical features of Lepidodendron,(Lepidodendron, Lepidocarpon) v) Calamites (stem and strobilus-Eurostachys and Palaeostachya).
7. Distribution, vegetative structure and reproduction of Pteris,and Marsilea.
Gymnosperm- (20)

1. General features, evolution of seed habit; outline classification as adopted by Stewart & Rothwell (1993).

2. Progymnospermopsida: General features, General account of Archaeopteris
3. Pteridospermales: General account of Lyginopteris plant (Crossotheca male organ and Lagenostoma female organ).
4. Glossopteridales: General account of Glossopteris plant (Vertebraria root, Araucarioxilon trunk, Glossopteris leaf,Glossothecamale organ, Denkania (female organ).

5. Cycadales: Structure and life history of Cycas and its distribution in India.

6. Bennettitales: General account of Williamsonia plant (Bucklandia stem, Ptilophyllum leaf, Weltrichia male organ, Williamsoniafemale organ).

7. Ginkgoales: Structure and life history of Ginkgo; brief mention of the morphology of collar.

8. Coniferales: Structure and life history of Pinus; brief mention of the morphology of ovuliferous scale.
9. Gnetales: Structure and life histories of Ephedra and Gnetum; their distribution in India.

10. Economic importance of gymnosperms.
Internal Assessment - 10
Core Course (Practical) -VII (50) (30 Continuous evaluation + 20 External Exam)
Pteridophytes –

1. Study of external morphology and anatomical features of leaf, stem and reproductive parts of the following: Lycopodium, Selaginella, Equisetum, Pteris and Marsilea.
2. Macroscopic and microscopic identification of specimens of all extant genera included in the theoretical syllabus,

Gymnosperms – 

1. Study of the morphological and anatomical features of the following: Cycas (leaflet, rachis, microsporophyll), Pinus (needle, stem, male cone), Ephedra (stem, morphology of male flower).

2. Macroscopic and microscopic identification of specimens of all the extant genera included in the theoretical syllabus –(male and female cones of all genera, leaves of Ginkgo and Gnetum, Coralloid root of Cycas, t.s of ovule of all genera, v.s of cones of all genera in theory syllabus).

Semester  – IV

Core Course (Theory) – VIII (50)
Biochemistry (22) –

1. Structure of water molecule and its biological role, Concept of pH, Ionic product of water, acid-base and buffers in biological system, chemical bonds; concept of radioisotopes; Biomolecules.

2. Carbohydrates: Outline classification, reducing and non-reducing sugars. Structures of mono-, di- and polysaccharides, properties of monosaccharides; Concept of Optical isomerism (L and D forms), mutarotation. 

3. Amino acids: Basic structure and outline classification with examples; concept of zwitterions and isoelectric point (pI).

4. Protein: Primary, secondary (∞ - helix & ß-pleated sheet), tertiary and quaternary structures; Interactions involved in these conformations. 
5. Lipid: Structure and nomenclature of fatty acids.
6. Nucleic acid – Chemical nature of DNA and RNA, Structure of Nitrogenous bases, Nucleotides and Nucleosides. Structure of B-DNA (Watson-Crick model), types of DNA and RNA, Structure of tRNA.

7. Enzymes: Definition, co-factors and prosthetic group with examples. Nomenclature and classification of enzymes (IUB system, 1961). Preliminary idea about the mechanism of enzyme action and kinetics, factors affecting enzyme action, Ribozyme, allosteric enzyme.
Plant Metabolism (18) – 
1. Carbon Metabolism – Respiration, Respiratory quotient (RQ),  Glycolysis, oxidative decarboxylation, Krebs cycle, electron transport system, oxidative phosphorylation and chemiosmotic system, Glyoxylate cycle, Gluconeogenesis.

2. Nitrogen metabolism - nitrate assimilation, nitrogen fixing organisms (free living, symbiotic and associative diazotrophs), Mechanism of nitrogen fixation – both asymbiotic and symbiotic. Mechanism of nodule formation and concept of nod and nif genes. GS-GOGAT pathway for ammonia assimilation. Definition and examples of transamination, deamination and decarboxylation reactions of amino acids.

3. Lipid Metabolism – β-oxidation of even carbon fatty acids (Palmitic acid).

Internal assessment - 10

Core Course (Practical) - VIII (50) (30 Continuous evaluation + 20 External Exam)
Biochemistry and Plant Metabolism

1. Qualitative tests – General test for carbohydrate (Molish test), tests for reducing and non reducing sugar (Fehling’s test), Specific tests for glucose (monosaccharide), starch (Iodine test); General tests for protein (Biuret test and xanthoproteic test), General test for organic acid (Citric acid and Oxalic acid); General tests for essential elements- Fe and phosphorus.

2. Quantitative test – Quantitative estimation of sugar in an unknown sample with the help of known standards (DNS method); Quantitative estimation of protein in an unknown sample with the help of known standards (Lowry test); Concentration should be determined by plotting standard curve.
3. Determination of respiratory substrate of germinating seeds of a carbohydrate, protein and oil rich seed by RQ method

4. Determination of rate of respiration in different plant parts.

5. Determination of seed viability by TTC test.
Core Course (Theroy) - IX (50)
Ecology (25)–

1. Ecology: Concept of Autecology and Synecology.

2. Environmental factors: Climatic, edaphic and biotic factors.

3. Biogeochemical cycle – N2 and P cycle.

4. Ecosystem: Definition, concept of ecological pyramids and energy flow.

5. Ecological succession (Hydrosere, Xerosere).

6. Morphological, anatomical and physiological adaptations of xerophytes, hydrophytes and halophytes.

7. Biodiversity (hot spots, megadiversity zones, IUCN threatened species), conservation (in-situ-, ex-situ conservation and cryopreservation).

8. Pollution: Definition, causes and remedies with respect to air, water and noise pollution.

Phytogeography (15) -
1. Phytogeographical classification of India (D. Chatterjee- 1960).

2. Vegetation characteristic of Eastern Himalayas and Sunderbans.

3. Endemism : Definition, theories and types.
4. Concept and brief description of Major terrestrial biomes. 

Internal assessment - 10

Core Course (Practical) – IX (50) (30 Continuous evaluation + 20 External Exam)
Ecology and Phytogeography –

1. Ecological adaptations with respect to anatomy of: Iponoea aquatica stem, Phyllode of Acacia auriculoformis, Nerium leaf and Vanda root. 8
2. Concept of minimum species area curve according to quadrate method. 7
3. Determination of Biodiversity of an area by Shannon index method.

Core Course (Theory) – X (50)
Microbiology (40) –

1. Histroy and development of microbiology – contributions of Antoni van Leuwenhoek, Edward Jenner, Loius Pasteur, Robert Koch, De Bary and A. Flemming.

2. Principles and modern approaches of bacterial Taxonomy, General idea about Bergey’s Mannual, Three domain system by C. Woese (1991).

3. Bacterial structure and function - Capsule, flagella, pili, cell wall (chemical composition and characteristics), plasma membrane, ribosomes, cytoplasmic inclusions (PHB, Volutin). Plasmids and bacterial chromosome, endospore (structure only); General characteristics of domain Archaea.
4. Economic importance of microorganisms i) Agricultural Microbiology (Biofertilizer, biopesticides), ii) Industrial Microbiology (in fermentation and Pharmaceuticals), iii) Medical Microbiology (air borne – Influenza; Water borne – Cholera; Food borne – Boutulism; Brief idea about epidemiology, causal organism and control).

5. Basics of genetic recombination in bacteria: Transformation, Conjugation and Transduction. Artificial transformation. 

6. Viruses: General characteristics of viruses (size, symmetry, culture characteristics, general structure including concept of capsomere and peplomere, chemical composition), structure of TMV, T2 and HIV; Viral multiplication – Lytic cycle and Lysogeny (excluding regulation).

7. Brief idea about Prion and Viroid.

8. Basic immunology (only outline) – Innate and acquired immunity, active and passive immunity, humoral (antibody mediated) and cellular (cell mediated) immunity, primary and secondary response, general structure of antibody and its types.

Internal assessment - 10

Core Course (Practical) – X (50) (30 Continuous evaluation + 20 External Exam)
Microbiology - 

1. Aseptic methods

a) Sterilization technique by Autoclaving, Hot air oven and surface sterilization.

b) Preparation of standard bacteriological medium (Nutrient agar and Nutrient broth).

c) Preparation of slant and plates.

d) Subculturing of pure bacteriological culture.

2. Microscopic examination of bacteria from natural habitats: curd and root nodules of leguminous plants (using simple staining)
3. Enumeration of culturable bacteria (Colony Count) from air.
4. Differential staining: Gram staining.
5. MBRT test. 
