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SYLLABUS

M.Sc. Environmental Sciences

First Semester

PAPER – 101:  ECOLOGICAL PRINCIPLES AND APPLICATIONS 

Unit-I: Principles of Ecology: Definition Principles and Scope of Ecology – Energy Flows, Ecological Pyramids, Types and Diversity, Food Chains and Food Webs. Homeostasis – Theories of Limiting Factors- Ecological Succession – Population and Communities- Reproductive Strategies- r and k Factors. Community Ecology- Structure, Species Diversity and Species Interaction. 
Unit-lI: Ecosystem Ecology: Ecosystem- Structure- Components (Abiotic and biotic) and Functions of an Ecosystem. Ecosystem Types and Diversity- Terrestrial and Aquatic (Fresh water and Marine) Ecosystems. Ecotones - Concept of Edge Effect, Ecological Niche- Classification Biomes - General Relationships Landscapes and Biomes – Climatic factors - Bio-geographical Regions of the World and Modern Biogeography.
Unit-lII: Ecological Imbalances: Human Ecology and Human Settlements- Evolution, Origin of life and Speciation - Population growth- Ecological Imbalances – Resources shortage – Earths carrying capacity – Man Engineered Ecosystems - Agriculture – Agro forestry – Biosphere Concept – Man and Biosphere – Future of the Biosphere.

PRACTICALS: Ground Vegetation Analysis (Quadrate Sampling): (1) Fixation of minimum size of Quadrates, (2) Fixation of minimum number of Quadrates, (3) Determination of Frequency, (4) Determination of Density and Abundance, (5) Determination of Dominance, (6) Importance Value Index (IVI); Aquatic Ecology (Lake and Pond Ecosystems): (1) Hydro biological Characteristics of a Lake Ecosystem (pH, Temperature and Dissolved Oxygen), (2) Estimation of Primary Productivity, (3) Identification of Eutrophication Characteristics; Field Study/Visits (Visiting different ecosystems): (a) Rocky and Sandy coast, (b) Hilly terrain, (c) Marshy swamp, (4) Backwaters, (5) Forest Ecosystem, (6) Lake Ecosystem, (7) Riverine Ecosystem, (8) Mangrove Ecosystem.  
Syllabus for 2nd Mid-Exam through ASSIGNMENTS (Syllabus not included for Semester-end examination)

Unit-lV: Ecological Applications: Sustainable Development- Ecological Sustainability- Organic Farming, Bio fertilizers and Bio pesticides - Integrated Pest Management (IPM) - Biological Monitoring of the Environment- Indicator species - Ecosystem Development- Theory of Human Ecology- Ecology of Space Travel- Types of Life Supporting Systems- Exobiology.
Books for References:
Turk J and Turk A. 1984 Environmental Sciences, Saunders College Publications.
Odum E.P. 1971 Fundamentals of Ecology, W. B. Saunders Company London.
Kendeigh S.G. 1961 Animal Ecology Prentice-Hall Inc. Englewood Cliffs, U.S.A.
Southwick C.H. 1972 Ecology and the Quality of environment D.Van Nostard Comp., London.
Edmund Hillary 1984 Ecology 2000 The Changing Face of Earth, Michel Joseph Ltd. London.
Sharma P. D. 1994 Ecology and Environment Rastogi Publications. Meerut.
Santra S. C. 2001 Environmental Sciences New Central Book Agency (P) Ltd. Calcutta. 

M.Sc. Environmental Sciences

First Semester

PAPER – 102: ENVIRONMENTAL SYSTEMS ANALYSIS AND BIOSTATISICS

Unit-I: Introduction to Environmental Systems Analysis: Concepts, Definition and Scope – Formal basis of Systems Analysis – Types of problems and types of systems – Systems diagrams and concepts – Systems Classification:  Weaver’s, Chorley and Kennedy’s, Miller’s classifications – Mathematical Modeling: Nature and goals of Mathematical Models, Basic elements and tools, Anatomy of Mathematical Models, Analysis of Model properties, Approaches to development of Models- Principles and Applications of Mathematical tools: Coordinates, Functions, Differentiation, Derivatives, Successive differentiation, Maxima and Minima – Matrices: Simulations linear equations by Matrices. 
Unit-lI: Methods of Systems Theory Control and Planning: Methods’ perspective for spatial analysis – Systems methods and spatial analysis – Mathematical representation – Some Standard Methods: Entropy maximization and Accounts based models in disorganized complexity – Optimum methods – Control and Planning: Definitions, Scope – Aspects of control: state, Law of requisite variety – Central nervous system as a ‘model’ for control systems – Aspects of planning: Basic concepts – Frame work and tools for planning: Cooperate planning, Lange Lerner planning.   
Unit-lII: Environmental Systems and Some Standard Examples: Ecological Systems: Models of population growth and interactions – Lotka-Volterra Model, Lesilie’s Matrix Model – Systems analysis of Moorland Ecosystems; Water Resource Systems: Description and basic concepts – Point source stream pollution model, a basic Optimization Model, Optimization and Pollution Control. Atmospheric Systems: Description and basic concepts – Box Model, Gausian Plume Model, Source Emission determinations from ambient tools; Urban Systems: Description and basic concepts – State of art of urban models – Spatial interaction model – Future developments in urban modeling. 
PRACTICALS: (1) Site Mapping: Determination of points and objects – area and area classification, (2) Water courses Mapping, (3) Graphic Models for Niche breadth and overlaps, (4) Evaluation of Ecological variables: Correlation and regression analysis, (5) Population Models: Determination of growth rate and doubling time, (6) Population Model: Leslie’s Matrix Model, (7) Air Pollution: Box Model, (8) Air Pollution: Statistical Model, (9) Water Pollution: Point Source Pollution in stream- QC Model, (10) Compartment Model, (11) Urban Transport: Disorganized complexity and Entropy Maximization Model, (12) Basics of Computer Applications. 

Syllabus for 2nd Mid-Exam through ASSIGNMENTS (Syllabus not included for Semester-end examination)

Unit-lV: Biostatistics: Basic elements and tools of statistical analysis: Measures of central value, Measures of Dispersion, Arithmetic, Geometric and Harmonic means. Distribution – Normal t and x2 Poisson and Binomial, Correlation and Regression Analysis. Tests of hypothesis and significance- Probability. Sampling types: Selective sampling, Random sampling and stratified random sampling. Sampling design, Sample size determination and limitation of sampling. Types and uses of statistical diagrams and graphs.
Books for References:

K.E.F. Watt (1966): Systems Analysis in Ecology. Academic Press, New York.
I. Chaston (1971): Mathematics for Ecologists. Butter Works, London.
E.P. Odum (1971): Fundamentals of Ecology. W.B. Saunders Co., London.
B.C. Pattern (1971): System Analysis and Simulation in Ecology. Academic Press, New York.
R.V. Thomann (1972): Systems Analysis and Water Quality Management. McGraw-Hill Book Company, New York.
R.W. Poole (1978): An Introduction to Quantitative Ecology. McGraw Hill Inc., Tokyo.
A.G. Wilson (1981): Geography and Environment: Systems Analytical Methods. John Wiley and Sons, New York.
M.Sc. Environmental Sciences

First Semester
PAPER – 103: ENVIRONMENTAL MICROBIOLOGY AND SANITATION 

Unit-I: Microbial groups: Bacteria, Fungi, Algae, Viruses, and Protozoa; their place in the classification of living world; their biology, nutrition, metabolism and reproduction – (General Treatment) Culturing of Microorganisms: Types and composition of culture media and sterilization – Environmental Selecting factors: Physical factors (Temperature and light, Osmotic pressure, Hydrostatic pressure), Chemical factors (pH, O2 and CO2), Diversity of Microbial Habitats: (Air, Soil and Water0, their general physical features.
Unit-lI: Microbial Interface – Competition for nutrients, Oxygen, Space, Antibiosis (antibiotic and bacteriocins); Inter-microbial relationships – symbiotic relationships (mutualism, commensalisms and parasitism), Lichens, Lysogeny, Paramecium-Chlorella associtation, Bacteria-Bdellovibrio-Virus association, Myco-Viruses, Cyanophages, Extramicrobial relationships – Microbial – ruminant association, Microbial-Insect associations, Microbial-Higher plant associtations (Mycorrhiza, Rhizobium-Legume association), Microbial (bacterial, fungal and algal) toxins and their role in environment.

Unit-lII: Role of microbes in:  Nitrogen, Sulphur, Phosphorus and Iron cycles – Microbes in the recovery of minerals (bioleaching of minerals) - In energy production: (Methane); Microbial biomass or single cell protein production – Indicator organisms: Sanitary examination of water - IMVIC test – Environmental Biotechnology: Fermentation technology – Vermiculture technology and Bio-fertilizer technology. 

PRACTICALS: (1) Demonstration of air samplers used in microbial studies, (2) Preparation of media for microbial growth, (3) Techniques in culturing microbes, (4) Microbial examination of potable waters: (a). Detection of fecal pollution (E. coli), (b). Standard Plate Count, (c) Most Probable Number (MPN) of Coliforms, (5) Gram staining, (6) Identification of common pathogenic microbes:(a). Salomnella, (b). Vibrio sps., (c). Entamoeba sps., (d). Shigella sps., (e). Mycobacterium sps., (f). Plasmodium sps. (7) Total Plate count of soil microorganisms, (8) Isolation of Rhizobium sps. Form root nodules, (9) Microbial growth curves, (10) Detection of microorganisms in spoiled foods (bread, rotten meat, fish, fruits etc..)
Syllabus for 2nd Mid-Exam through ASSIGNMENTS (Syllabus not included for Semester-end examination)

Unit-lV: Human body as a habitat for microbes: Body defensive mechanisms, Concepts of epidemiology of human microbial disease: Epidemics, Pandemics, Disease triangle –Sources of environmental pathogens: Living reservoirs, inanimate reservoirs, Modes of pathogen transmission (direct transmission and indirect transmission), Transmission through food, water, air and biological vectors – Some common diseases of humans: Bacterial:– Boils and Carbuncles, ‘Strep’ sore throat, Pneumonia, Tuberculosis, Cholera, Salmonellossis, Typhoid fever, Anthrax, Brucellosis, Plague, Gonnerrhea, Syphilis; Viral:- Smallpox, Poliomyelites, Measels, Hepatitis, Encephalitis, Rabies; Fungal: Dermatomycoses, Systemicmycosis and Protozoa:- Amoebiasis, Malaria – Environmental Sanitation and Disease Control.

Books for References:
Paul Edmonds 1978: Microbiology: An Environmental Perspective. MacMillan Publishing Co. Inc. NY.
Dart R.K. and Stretton R.J. 1980: Microbiological aspects of Pollution Control. Elsevier Scientific Publishing Company, New York.

Atlas R.M. and Bartha R. 1981: Microbial Ecology Fundamentals and Applications. Addison Wesley Publishing Company, Massachusetts.

Alexander M. 1977: Introduction to Soil Microbiology, John Wiley and Sons, New York.

Higgins I.J. and Bunns R.G. 1975: The Chemistry of Microbiology of Pollution. Academic Press, NY.
M.Sc. Environmental Sciences

First Semester
PAPER – 104: ENVIRONMENTAL POLLUTION AND INSTRUMENTATION  

Unit-I: Fundamental of Environmental Chemistry: Stochiometry, Gibbs energy, Chemical Potential, Chemical equilibrium, Acid base reactions, Solubility product, Solubility gases in water, The carbonate system, Unsaturated and saturated hydrocarbons, Radio nuclides, Concept of major trace and REE, Classification of trace elements, mobility of trace elements.

Unit-lI: Atmosphere: Structure of Atmosphere: Temperature Profile – Influence of Meteorological factors on Air Pollution – Air Pollutants: Oxides of Sulphur – Oxides of Nitrogen – Carbon monoxide – Particulate matter, Dispersion and impacts – Photochemical smog – Green house effect – Ozone depletion – Acid Rains – Sources of noise pollution, measurement of noise and standards – impacts of Air Pollution on human health and structures.

Unit-lII: Hydrosphere and Lithosphere: Classification of water and Water bodies – Abnormal properties of water–Water cycle-Water Quality Parameters –Water Pollution – Sources –Classification, nature and Toxicology of water pollutants: Trace metals – Lead – Mercury – Zinc – Cadmium – Organic substances - Pesticides – Oil surfactants – Nutrients – Phosphates – Nitrates – Eutrophication – Ground water pollution – Ocean Pollution by toxic wastes – Ecological and Economic impacts of water pollution. Soil: Texture – Composition and distribution – Land use Classification and Patterns – Impacts of land use on soil ecology – Ecological and Economic impacts of soil erosion and soil pollution.

PRACTICALS: (1) Soil Analysis: Determination of soil types and texture, pH, Hydraulic conductivity; Soil Moisture, Nitrogen, Potassium, Phosphorus and Organic matter; (2) Water Analysis: (a). Determination of pH, Dissolved solids and Suspended solids, Dissolved Oxygen, COD, BOD, Alkalinity / Acidity, Nitrogen, Phosphorus and Potassium, (b). Determination of Chromium and Zinc by Spectrophotometer; (3) Solid Waste Analysis: Characteristics of Waste, (4) Liquid Wastes: Characterization and suggesting Treatment Plan; (5) Visits to Industrial establishments to know more about pollution devices and pollution management.  
Syllabus for 2nd Mid-Exam through ASSIGNMENTS (Syllabus not included for Semester-end examination)

Unit-lV: Pollution Analysis and Instrumentation: Principles of Sampling of Air, Water and Soil: Samplers and Sampling Techniques – Analysis of Pollutants:  Titrimetry – Gravimetry – Spectrophotometry – Chromatography and Flame techniques.

Instrumentation: Instruments for specific parameters – Principles and Applications of UV – VIS Spectrophotometer – Flame Photometer – Atomic Absorption Spectrophotometer – Gas Chromatography – GLC – HPLC – Instrumentation for Weather monitoring. 

Books for References:

Laurent Hodges – Environmental Pollution

C.S. Rao – Environmental Science and Engineering

Moore and Moore – Environmental Chemistry

H.C. Perkins – Air Pollution

M.N. Rao and A.K. Datta – Waste Water Treatment

Brady – The Nature and Properties of Soil

Willard, Merritt and Dean – Instrumental Analysis

APHA – Analysis of Water and Waste Water

JOM Bockins – Environmental Chemistry

H.C. Stern – Air Pollution (Volumes I – IV)

E.P. Odum – Fundamentals of Ecology
