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  For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 9  :  Taxonomy Conservation and Utility of Plants 
UNIT  1  :
Principles of taxonomy : The species concept - taxonomic hierarchy, species, genus, family and other categories, International code of  Botanical Nomenclature; 

Taxonomic tools : Methods of field studies, herbarium, floras, contribution of cytology, palenology, phytochemistry and ecology in taxonomy, computers and GIS.

UNIT  2  :
Systems of angiosperm classification : Bentham and Hooker, Bessey, Hutchinson, Englar and Prantal; their comparative merits and demerits. Current trends in angiosperm taxonomy based on cytotaxonomy, chemotaxonomy and numerical taxonomy.

UNIT  3  :
Conservation : Principles, extinctions, environmental status of plants. 

In situ conservation : International efforts (IUCN, UNEP, UNESCO, WWF, ICSU, FAO, CAB international, WCMC, ISBI); 

Protected areas : Sancturies, National Parks, Biosphere Reserves, Coral reefs.

UNIT  4  :
Ex situ conservation : Germplasm collections, Botanical gardens, seed banks, ‘Test tube’ gene banks, pollen banks, field gene banks, DNA banks; Activities of BSI, NBPGR, ICAR, CSIR, DBT.

UNIT  5  :
Origin, Evolution, Botany, Cultivation and uses of (i) Food, forage and fodder crops, (ii) Fibre crops, (iii) Medicinal and aeromatics plants, (iv) Oil- yielding crops, (v) Paper making. 

  For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 10  :  Plant Physiology and Metabolism

UNIT  1  :
Membrane transport and translocation of water and solute : Plant- water relations, mechanism of water transport through xylem, transpiration, comparison of xylem and phloem transport, phloem loading and unloading, passive and active solute transport, membrane transport proteins.


Mineral nutrition : Criteria of essentiality of elements ; macro- and micronutrients ; role of essential elements ; mineral deficiency symptoms and plant disorders.

UNIT  2  :
Photochemistry and photosynthesis : General concepts and historical background, evolution of photosynthetic apparatus, photosynthetic pigments and light harvesting complexes, photo oxidation of water, mechanisms of electron and proton transport, carbon assimilation – the Calvin cycle photorespiration and its significance, the C4 cycle, the CAM pathway, biosynthesis of starch and sucrose, physiological and ecological considerations.

UNIT  3  :
Respiration and lipid metabolism : Overview of plant respiration, glycolysis, the TCA cycle, electron transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative oxidase system, structure and function of lipids, fatty acid biosynthesis, synthesis of membrane lipids, structural lipids and storage lipids, and their catabolism.

UNIT  4  :
Nitrogen fixation, nitrogen and sulphur metabolism  : Overview, biological nitrogen fixation, nodule formation and nod factors, mechanism of nitrate uptake and reduction, ammonium assimilation, sulfate uptake, transport and assimilation.


Plant growth regulators and elicitors : Physiological effects and mechanism of auxins, gibberellins, cytokines, ethylene, abscisic acid, brassinosteroids, polyamines, jasmonic acid and salicylic acid, hormone receptors, signal transduction and gene expression.

UNIT  5  :
The flowering process : Photoperiodism and its significance, endogenous clock and its regulation, floral induction and development – genetic and molecular analysis, role of vernalization.


Stress physiology : Plant responses to biotic and abiotic stress, mechanisms of biotic and abiotic stress tolerance, HR and SAR, water deficit and drought resistance, salinity stress, metal toxicity, freezing and heat stress, oxidative stress.

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 11 :  Plant Development and Reproduction

UNIT  1  :
Introduction: Unique features of plant development; differences between animal and plant development.


Cell wall: Gross structure; chemical composition; formation; electron microscopic structure.


Shoot development: Organization of the shoot apical meristem (SAM); control of cell division and cell to cell communication.

UNIT  2  :
Tissue differentiation: Especially xylem and phloem ; secretory ducts and laticifers; wood development in relation to environmental factors.


Leaf growth and differentiation: Determination; phyllotaxy; control of leaf form ; differentiation of epidermis ( with special reference to stomata and trichomes ) and mesophyll.

UNIT  3  :
Root development: Organization of root apical meristem (RAM); cell fates and lineages ; vascular tissue differentiation ; lateral roots ; root hairs ; root- microbes interactions.


Vegetative propagation: Natural vegetative propagation (by root, stem and leaf) artificial methods of vegetative propagation (layering, cutting and grafting).

UNIT  4  :
Male gametophytes: Structure of anthers; microsporogenesis, role of tapetum; pollen development and gene expression; male sterility; sperm dimorphism and hybrid seed production; pollen germination, pollen tube growth and guidance; pollen storage; pollen allergy; pollen embryos.


Female gametophytes: Ovule development; megasporgenesis; organization of the embryo sac, structure of the embryo sac cells.

UNIT  5  :
Seed development and fruit growth: Endosperm development during early, maturation and desiccation stages, embryo genesis, ultra structure and nuclear cytology; cell lineages during late embryo development; storage proteins of endosperm and embryo; polyembryony; apomixes; embryo culture; dynamics of fruit growth; biochemistry and molecular biology of fruit maturation.


Latent life dormancy: Importance and types of dormancy; seed dormancy; overcoming seed dormancy; bud dormancy.

Paper – 12  : Practicals


Practical exercises based on papers 9-11.

[image: image2.png]



Bhavnagar Univeristy

M.Sc (Botany) 

SEMESTER – IV

  For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 13  :  Plant Ecology

UNIT  1  :
Vegetation organization : Phytosociological characters of plant communities and methods of their study; biological spectrum ; autecological approach and ecological indicators.

UNIT  2  :
Edaphic factors : Definition and composition of soils ; origin and formation of soil ; soil profile; soil classification; properties of soils; soil erosion and its effects; soil conservation.
UNIT  3  :
Ecosystem organization : Biosphere, biotic and abiotic components, ecological balance, food chain; ecological pyramids; energy flow and biogeochemical cycles; homeostasis.

UNIT  4  :
Ecosystems : Types, Terrestrial and Fresh water ecosystems.
Climate change : Greenhouse gasses (CO2, CH4, N2O, CFCs); Ozone hole; consequences of climate change (CO2 fertililzation, global warming, sea level rise, UV radiation); Phytoremediation.

UNIT  5  :
Population ecology : Population growth curves, biotic potential, death rates, age structure, fluctuations and equilibrium.

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 14  :  Biotechnology and Biodiversity of Plants

UNIT  1  :
Plant cell and Tissue culture : General introduction, history, scopes, concept of cellular differentiation, totipotency.

Organogenesis and adventive embryogenesis : Fundamental aspects of morphogenesis: somatic embryogenesis and androgenesis, mechanisms, techniques and utility.

UNIT  2  :
Somatic hybridization : Protoplast isolation, fusion and culture, hybrid selection and regeneration, possibilities, achievements and limitations of protoplast research.

Applications of plant tissue culture : Clonal propagation, artificial seed, production of hybrids and somaclones, production of secondary metabolites/natural products, cryopreservation and germplasm storage.
UNIT  3  :
Biodiversity : Concept, scope, constraints of plant biodiversity.




Genetic diversity : Nature, measurement, determinants.

UNIT  4  :
Species diversity : Species inventory, diversity of major groups, indices for measurement; alpha, beta and gamma diversity.




Ecosystem diversity : Classification, measurement, major types.

UNIT  5  :
Values and uses of Biodiversity : Biodiversity values, ethical and aesthetic values, methodologies for valuation.

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Paper – 15  :  Marine Botany

UNIT  1  :
Marine environment: History of oceanography; oceans of the world, continental drift; sea as a biological environment, main divisions and zones of marine environment.


Physical factors: Temperature, light, pressure, sound velocity, sedimentation, dynamic factors, waves, tides, currents, their effects on marine flora, fauna and microorganisms.

UNIT  2  :
Chemistry of sea water: Chemical composition, chlorinity, salinity, pH, dissolved gases, minerals, nutrients and organic matter.


Pollution: Major pollutants (sewage, agricultural discharges, industrial wastes, dredging, oils, radioactive elements) and their effects on marine biota, bioremediation.
UNIT  3  :
Marine Phytoplankton : Types, distribution, biomass, productivity and factors affecting productivity.

Marine algae : Salient features (morphology, structure, reproduction, classification) of marine Chlorophyta, Phaeophyta and Rhodophyta; algal flora of Saurashtra.

UNIT  4 :
Marine angiosperms : Sea grasses, halophytes, mangroves, coastal flora of India.

UNIT  5  :
Physiology of Marine angiosperms : Seed germination, salt uptake and translocation, nitrogen metabolism and photosynthesis.

Economic utility : Uses of marine algae, algal products and of mangroves.
Paper  16  :
Practicals



Practical exercises based on papers 13-15.
Marine Botany / Zoology / Microbiology

UNIT  1  :
Marine environment: History of oceanography; oceans of the world, continental drift; sea as a biological environment, main divisions and zones of marine environment.


Physical factors: Temperature, light, pressure, sound velocity, sedimentation, dynamic factors, waves, tides, currents, their effects on marine flora, fauna and microorganisms.

UNIT  2  :
Chemistry of sea water: Chemical composition, chlorinity, salinity, pH, dissolved gases, minerals, nutrients and organic matter.


Pollution: Effects of major pollutants, (sewage, agricultural discharges, industrial wastes, dredging, oils, radioactive elements) on marine biota, bioremediation.

UNIT  3-5 :
MB / MZ / MM
