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	COURSE NO.
	PAPERS
	Internal Assessment
	Theory

Marks
	Total

Marks

	
	B.Sc. Ist year


	
	
	

	EVST 101
	CONCEPT OF ECOLOGY AND ENVIRONMENT
	15
	60
	75

	EVST 102
	PRINCIPAL OF PHYSCIAL ENVIRONMENT
	15
	60
	75

	EVSP 101
	PRACTICALS
	
	
	50

	
	B.Sc. IInd year


	
	
	

	EVST 201
	NATURAL RESOURCES MANAGEMEN AND SUSTAINABLE DEVELOPMENT 
	15
	60
	75

	EVST 202
	ENVIRONMENTAL POLLUTION CONTROL TECHNIQUES AND TOXICOLOGY
	15
	60
	75

	EVSP 202
	PRACTICALS
	
	
	50

	
	B.Sc. IIIrd year


	
	
	

	EVST 301
	TRI  TRIBAL ECOLOGY, FOREST AND WILD  LIFE    CONSERVATION


	15
	60
	75

	EVST 302
	ENVIRONMENTAL IMPACT ASSESSMENT, ENVIRONMENTAL ECONOMICS AND MANAGEMENT
	15
	60
	75

	EVST 303
	ENVIRONMENTAL LEGISLATIONS, AND GEOGRAPHICAL INFORMATION SYSTEM
	15
	60
	75

	EVST 304
	ENVIRONMENTAL HAZARDOUS AND MANAGEMENT
	15
	60
	75

	EVSP 305
	ENVIRONMENTAL MICROBIOLOGY AND BIOTECHNOLOGY
	15
	60
	75

	EVST 306
	ENVIRONMENTAL STATISTICS, COMPUTER AND MATHEMATICS MODELLING


	15
	60
	75

	EVSP 301
	PRACTICALS
	
	
	50

	EVSP 302
	PRACTICALS
	
	
	50

	EVSP 303
	PRACTICALS
	
	
	50

	
	Grand Totals
	                                                                     1000


*PRACTICALS, FIELD WORKS, STUDY TOUR BASED ON CONCERNED PAPER.
EVS T 101: BASICS PRINCIPLES OF ECOLOGY 

Unit 1

Principles of ecology, Concept, rules in ecology, ecological factors and response of plants and animal life. scope and dimension of application in environmental science, environmental perspectives, sustainability, carrying capacity, scope of environmental science, interdisciplinary science,, global environmental problems.
Unit 2 

Ecosystems-concept, types, structure and functional aspects of major ecosystems, food chain, food web trophic structure, ecological pyramids, productivity in ecosystems, stability and resilience in ecosystem, status of major ecosystems of India, management of degraded ecosystem.

Unit 3

Energy flow in ecosystem, laws of thermodynamics, entropy, enthalpy, concept of productivity, role of species in ecosystem, biotic interactions- positive & negative

Unit 4

Biogeochemical cycles, Population ecology- characteristics, population growth distribution and regulation, community characteristics and structure, ecological succession- types, pattern and causes, ecotone and edge effect, ecological niche.
Unit 5

Biodiversity -concepts categories, traits values, types of biodiversity, measurement  conservation priorities, bioprospecting convention on Biodiversity (CBD), Bio geographical classification of India, biodiversity status in India, strategies for biodiversity management  in India, threats of biodiversity, Endangered and endemic species of India; key stone species, IUCN categories, Red Data Book, Hot spots of biodiversity.

Recommended Books

*Ecology and Environment ,2008-2009.P. D. sharma ( Rastogi Publications, Meerut )

*Fundamentals of Ecology Eugene P. Odum, ( Natraj Publishers, Dehradun.)

*Principles of Ecology P. S. Verma,V. K. Agarwal ( S. Chand and Co. New Delhi )

*Ecology and Field Biology Robert Leo Smith ( Harper Collins college publication )

*General Ecology H. D. Kumar ( Vikas Publishing house, New Delhi )

*Elements of Ecology Brijgopal, N. Bharadwaj ( Vikas Publishing house, New Delhi 

*Environmental Ecology Bill Freedman ( Academic Press, New York )

*Concepts of Ecology N. Arumugam ( Saras Publication, Kottar, Dist. Kanyakumari )

*Concepts of Ecology E J Koromandy, (Prentice hall of India)

*Ecology: Principles and Applications, J. L. Chapman and M.J. Reiss,

*Cambridge University Press, U.K.

*Population Ecology – C. J. Creb

*Ecology – Subramanyam

*ecology principle and application – J. L. Chapman and M. J. Reiss

*Environment and Ecolgoy – Gourkrishna Dasmohapatra

*Ecolgoy – Ricklefs Miller.
EVS T 102: PRINCIPLE OF PHYSICAL ENVIRONMENT
Unit 1

Components of environment biosphere; the material basis of life, origin of earth, evolution of life on earth, response of physical environment to living system, energy-flow and energy acquisition in biosphere.

Unit 2

 Fundamental of geology, major endogenic and exogenic processes, common geological structure – bedding, fold, fault, cleavage, Soil- composition, soil profile, pedogenesis, factor affecting soil formation, types, soil erosion, soil conservation.
Unit 3

Atmosphere​​- structure and composition of atmosphere; evolution of atmosphere; composition of air; atmospheric temperature; atmospheric pressure; earth’s radiation balance.

Lithosphere- structure and composition of lithosphere, rocks and its types with examples, Identification of rocks and minerals on the basis of physical characters., 
Unit 4

Hydrosphere- structure of water molecule; properties of water (physical and chemical); distribution of water on earth; global water balance (GWB); hydrological cycle, rain water harvesting
Unit 5

Concept and scope of environmental chemistry, scope of environmental geography, environmental degradation concept, landuse impact and concept, urban and rural land use policy, land use planning .

Recommended Books

*Environmental Science – Enger, Smith and Smith W.M.C. Brown company

publication

*Environmental Science - Taylar and Miller

*Environmental Science – Botkin and Kelter, John Wiley and Sons, New York.

*Environmental Science – S.C. Santra

*Environmental Science – Neble

*Environmental Science Enger Smith, Smith, W. M. C.Brown ( Company Publishing 

*Principles of Soil Science Watt K. E. F.(1973 ),(McGraw Hill Book Co., New Delhi 

EVST 201: NATURAL RESOURCES MANAGEMEN AND SUSTAINABLE DEVELOPMENT
Unit 1

Water resources : Surface water and ground water, water shed management, water harvesting  technologies

Land resources: Land use pattern, Eco generation of wastelands, soil erosion and conservation, Soil reclamation.

Mineral resources: Types and import antes of minerals, uses and exploitation, environmental effects of extracting and using mineral resources, case studies

Ocean resources: Biological and mineral resource of, continental and shelf and depots 

Unit 2

Forest resource: Forest and environment, national forest resources, forest type’s forest management, National forest policy.
Wild life resources: Wild life population pattern, Range and habitat, Endangered and rare species, National parks and Sanctuaries, Biosphere reserves

Agriculture resource: World food problems, changes caused by agriculture and over grazing, effects of modern agriculture, fertilizer – pesticides problems, water lodging, salinity, case studies. 

Unit 3
Conventional energy- sources and categories, current status of exploitation viz. coal petroleum, natural gas, nuclear fuel with references to India.
non-conventional energy-sources and categories, current status of exploitation viz. solar, wind, bio fuel, tidal, geothermal, hydal energy with respect to India.

Unit 4
Energy production consequence on environment-fossil fuel uses and non-conventional energy use.
Energy audit- concept, purpose and methodology, Energy conservation in industry and energy planning: an overview, Energy balance and cost reduction in transport and process industries.
Conservation and management of natural resources, Concept of environmental economics, the economy and the environmental, cost effectiveness analysis, cost-benefit analysis. 
Unit 5
Sustainable development: The concept of sustainable development; Environmental degradation and conservation issue; Global change and sustainability issues; Ecosystems and social processes in:
Rehabilitation of degraded rural landscape, (b) Rehabilitation of unbalanced soils, (c) Rehabilitation of specialized habits, e.g. water bodies, mangroves, (d) Mined area rehabilitation Carrying capacity and regional planning.                                                                   
Recommended Books

*A text book of Environmental Studies.,2006.D.K.Asthana, Meera Asthana (S.Chand&Co.)

*Essential Environmental Studies, 2009.S.P.Misra,S.N.Pandey,(Ane Books Pvt.Ltd,Chennai)

*Text Book of Environmental Studies, Erach Bharucha, 2005.Orient Longman Pvt. Ltd.,Ernakulam

*Principles of Environmental Biology P. K. G. Nair (Himalaya Publ. House, N. Delhi

*Environmental Biology M. P. Arora ( Himalaya Publishing House, New Delhi )

*B.K Sharma – Environmental chemistry –Goeyl publication

*Environmental Science, S.C. Santara, New Central Book Agency (P) Ltd.,Kolkota.

EVST 202: ENVIRONMENTAL POLLUTION CONTROL TECHNIQUES AND TOXICOLOGY

Unit 1 

Air pollution: Sources of air pollutants, behaviours and fate of pollutants photochemical smog, effect of air pollutants on vegetation, crops, human health and monuments, status of air pollution in Indian cities, air borne biopollutants and its effect on human health, methods of air pollution control air quality management concept.
Noise pollution: Sources of noise, effects of noise on human health, monitoring of noise pollution management & control status of noise pollution in India.

Unit  2
Water pollution: Sources of water pollutants, behaviours and fate of pollutants in water, eutrophication, water quality monitoring techniques and analysis of samples, Effect of water pollutants on aquatic plants,  animals and man, thermal pollution of water causes and effect, marine pollution sources of pollutants control methods of different water pollution, status of water pollution in different water bodies with reference to Indian context; water quality management concept. Minimum National Standards (MINIMAS) Ambient air quality, water quality for drinking and surface waters.

Unit  3
Soil pollution :Sources of pollutants in soil; fate and behaviour of soil pollutants; monitoring of soil quality-techniques and analysis, Effect of soil pollutants on biota, crops, vegetation and surface water and ground water regime; methods of soil pollution control; toxic and hazardous solid waste source and their management soil quality management concept, waste disposal & recycling technology (Fly ash, slag)

Unit 4
Environmental Technology for pollution control: Principals of pollution abatement- concepts of clean environment, basis and necessity for standards, non point and point pollution sources, problems, views of public, industrialists, technologists and govt. On problems of pollution, national and international aspects of pollution abatement, Water pollution abatement Strategies, pollution abatements and public participation- cleaning river like thames and gangas.

Unit 5
Principle of toxicology, dose response relationship, concept of LC 50, LD 50 and ED 50. Chemical and biological factors influencing toxicity. Bioaccumulation and bio-magnification of toxicants in ecosystem. Bioassay methods using plants and animal model. Environmental health-Basic concept, physiological responses of man to relevant stresses in the environment, industrial toxicology and its relationship with occupation and hygiene and diseases. Epidemiological study-Concept, monitoring techniques vector borne disease.

Recommended Books
*Air Pollution and its control : Sumit malhotra ( Pointer publishers, Jaipur )

*Air Pollution : M. N. Rao ( Tata McGraw – Hill publishing company, New Delhi )

*Environmental chemistrry : B. K. sharma, H. Kaur ( Krishna prakashan media, Meerut )
*A text book of Environmental Chemistry and Pollution Control’: S. S. Dara

*Water pollution; causes, effects and control: Goel, P.K,  New age Int Pvt. Ltd. Publishe.rs, 1997.

*Environmental pollution, Khitoliya, R.K, S.Chand andCompany Ltd, New Delhi, 2004.

*perspectives in Environmental studies, Anubha Kaushik,  New Age Intl. Publ, New Delhi, - 2004.

*Environmental Sceince, Anil Tyagi, Danika publishing company, New Delhi, 2007.

*P.D.Sharma, Environmental biology and toxicology, 1997-98.

*P.K.Gupta and D.K.Shinlee, Modern toxicology

*G.C. Butler, Principles of Eco toxicology

*Duffus, John H, Environmental toxicology

*Shukla J.P and Pandey, Elements of Toxicology, Radha publ., New Delhi.

*Cockerham L.G and Shane B.S, Basic Environmental Toxicology, CRC press, Bocaraton, USA.
EVST 301: TRIBAL ECOLOGY, FOREST AND WILDLIFE CONSERVATION

   Unit 1

Tribes of India: An overview Tribal life style and culture with special reference to Central India, Tribal life and forest dependence, Non-timber forest produce and tribal economy, Tribal right on forest resources and national forest policy- conflicts uses, ethnobiology- Concept, Indigenous Traditional Knowledge documentation, Trips and biodiversity uses in relation to tribal interest in forest areas of India. a case study of tribal village.

Unit 2
Eco development and forest protection- microplaning for tribal welfare, joint forest management in Tribal  areas of India Development & Displacement in Tribal Area (Eco refugee). population growth census, socialicity, sex ratio, social relations, rites and rituals, Tribal discontent, developmental activities and displacement procedures, tribal health, education and social cases, joint forest management in tribal areas.

Unit 3
Forest structure: zonation and restoration, stratification and its restoration, managing forest on ecological principles, Types of forest and its distribution. Classification of Indian wild life, Rodents , Mammals ,Reptiles, Avin fauna and Pisces. Terrestrial bases on Trophic relations. Herbivorous, Carnivorous, predators, scavangers, granivores, nectarivores based on habitat

Unit 4
Concept of wildlife, importance of wildlife, endangered species, conservation Management of wildlife and their habitats, insitu and exsitu conservation. Institutional support systems in understanding wildlife status of this country, Basic principles of wildlife management

Unit 5
Objectives, management design, wildlife products: skins, meat, musk, etc food. Hygiene disease control, breeding. Behavioral, ecology and evaluation: An interconnected approach (including proximateand ultimate mechanisms, and casual and functional explanations in behavioral) ecology

Recommended Books
*Principles of Environmental Science, Cunmingham,W and Cunmingham, M.A,  Enquiry and applications, Tata Mc Graw hills publication, New Delhi, 2nd edition, 2003.

*Forest resources, Conservation and Management, Kumar, A.D, Affiliated East West press Pvt. Ltd, 2001.

*Ecology and Environment ,2008-2009.P. D. sharma ( Rastogi Publications, Meerut )

*Fundamentals of Ecology Eugene P. Odum, ( Natraj Publishers, Dehradun.)

*Environmental Science. V.K.Ahluwalia, Sunita Malhotra (Ane Books Pvt.Ltd,Chennai
*Forest Ecology (Vol. I&II) – G.S.Puri, P.Gupta, Oxford & 1 BH.
*Forest Policy & Law – S.S.Negi, Indus Publishing Company
*Wildlife Biology-C.H. Stevension and Arwin
*India’s Wildlife and Wildlife resources – B.Seshadri sterling Publishing Pvt. Ltd.
EVST 302 
ENVIRONMENTAL IMPACT ASSESSMENT, ENVIRONMENTAL ECONOMICS AND MANAGEMENT

Unit1
Basic concept of EIA : Initial environmental Examination, principle and salient features, Elements of EIA, EIA processes, frame work of EIA, types of EIA, - factors affecting E-I-A Impact evaluation and analysis, preparation of Environmental Base map, Classification of environmental parameters.

Unit2
E I A Methodologies: introduction, Criteria for the selection of EIA Methodology, E I A methods, Ad-hoc methods, matrix methods, Network method Environmental Media Quality Index method, overlay methods, cost/benefit Analysis, Bettle Environmental Evaluation Systems.

Unit3
Environmental Audit & Environmental legislation objectives of Environmental Audit, Types of environmental Audit, General audit methodology and basic structure of audit Audit protocol, stages of Environmental Audit, onsite activities, evaluation of Audit data and preparation of Audit report and its importance..

Unit 4
Fundamentals of environmental management, international standards in environmental management. Background and development of the ISO 14000 series of standards. EMAS- European Union, Environmental Management Systems Definition and scope, Goals and purposes of EMS, Planning, Implementation, Review and Improvement (Plan, do, check, act model), Benefits of EMS Environmental benefits,

Unit 5
Preparation Environmental Management plan (EMP) for mitigation; Environmental impact statement; post project monitoring Environmental. Some case studies of EIA/EMP: Elements of an audit process Concept of 1SO 9000 &14000

Recommended books:
*Environmental Impact Assessment Methodologies, by Y. Anjaneyulu, B.S. Publication, Sultan Bazar, Hyderabad.
*Larry W. Canter," Environment Impact Assessment", McGraw-Hill Book Company, New York

*G.J. Rau and C.D. Weeten, "Environmental Impact Analysis Hand book, McGraw Hill, 1980.

*Vijay Kulkarni and T V Ramchandra. “Environmental management” Capital Publishing Co

*Mhaskar A.K., “Environmental Audit" Enviro Media Publications.

*Glasson J., Therivel R., Chadwick. A., 1994, Introduction to environmental impact assessment- Principles and procedures, process, Practice and prospects. Research Press, Delhi. 

*Morris. P. & Therivel. R., 2001, Methods of environmental impact assessment, 2nd Ed. Spon Press, New York, With a chapter on GIS and EIA by A.R. Bachiller & G. Wood, p. 381-401. 

*Petts Judith, 1999, Handbook of environmental impact assessment. Vol. 1, Blackwell 

Science.
*Shogren, White and Hanley, 2001, Introduction to Environmental Economics, Oxford University Press, New York.
*Kumar Pushpam, 2005, Economics of Environment and Development. Arc Books New Delhi. 

*Bhattacharya, R.N. (Ed.), 2001, Environmental Economics: An Indian Perspective, O.U.P. 

*Bromley, D.W. (Ed.), 1995, Handbook of Environmental Economics, Blackwell
EVST 303 ENVIRONMENTAL LEGISLATIONS AND GEOGRAPHICAL INFORMATION SYSTEM
Unit 1

Concept of environmental laws, pollution control acts, rules, notifications in India, Environmental policy resolution, Legislations, Public policy strategies in pollution control. environmental clearance from state and central government of any developmental project Wildlife protection Act 1972, The water (Prevention and control of pollution) Act, 1974; Forest Conservation Act 1980, Air (Prevention and control of pollution) 1988; The Environmental (Protection) Act, 1986; Public Liability Insurance Act, 1991. 
Unit 2
International Conventions — Stockholm Declaration, 1972; Ramsar Convention; World Heritage Convention; Kyoto Protocol; Rio Summit (Earth Summit); Johannesberg Summit, 2002. Montreal Protocol. Biodiversity act 2002 and related rules: an overview of application in India. Convection on International trade of endangered species.
Unit 3
National Environmental policy; public awareness and participation in environmental protection movement in India National environmental movements - Salient Valley movement, Chipko movement, Narmada movement, Appiko movement, Tehri & Garwal Dam movement, Uttar Kanda movement and Almatti dispute; Human resource manpower development and environmental education.

Unit 4
Remote sensing : definition,  electromagnetic spectrum, remote sensing platforms, optical, thermal and microwave sensors, Date acquisition: aerial photography, cameras, satellite data: Orbits (sunsynchronous, geosynchronous, Polar), Multispectral scanners, CCD cameras,
Maps :  Types, scale, minimum mapping unit,  topographical features on a map, drainage, stream orders,  slope estimation from contours, maps in environmental planning and management for land use/ cover, forests,  landforms, settlements, and communication network

Unit 5
Imager analysis: elements of aerial photographic interpretation, stereoscopic date analysis

Digital Data Analysis: Image characteristics, pre-processing, image classification (supervised and unsupervised), change detections, commercially available software’s

Geographical Information system: Terminology, raster and vector GIS, database creation, data storage, database standards, commercially available software’s, Applications of RS and GIS. 
Recommended Books
*Handbook of Environmental Laws, Acts, Rules, Guidelines, Compliances and Standards, Vol. I and II, BS Publications, Hyderabad. 

*Introduction to Environmental Legislation, B.L.Chavan, A.R.Shahane and C.S. Rawandale,  Asian Inst. Env. Law., Karmala.

* Environmental Law, Bell Stuart & Mc Gillvray Donal, 2001, Universal Law Publishing Co. 
*, Environmental Law and Policy Diwan Shyam and Rosencranz Armin, 2002. Hughes David, 1992, Environmental Law, Butterworths.
*Environment and Pollution Law Mohanty. S. K., 2004, , Universal Law Publishing Co. Pvt. Ltd. 
*Environmental Law in India Singh Gurdip, 2004, , Mcmillan & Co. 
*Textbook of Remote sensing and GIS (Third edition, 2006) by M. Anji Reddy BS Publication,Hyderabad

* Fundamentals of remote sensing (Second edition, 2005) by George Joseph Universities press(India) Private Ltd., Hyderabad.

* Remote sensing and image interpretation (Fifth edition, 2007) by Thomas M. Lilesand, Ralph W.Kiefer, Jonathan W. Chapman Wiley India publication, New Delhi .

*Introduction to Environmental Remote Sensing;E.C Barrett and L.F Curtis Chapman and Hall, London.
EVES 304: ENVIRONMENTAL HAZARDOUS AND MANAGEMENT
Unit 1

Hazards and disaster, types, various phases of disaster management- Mitigation, preparedness, response, recovery, 

Flood –​​​​​​ cause nature and frequency of flood, Flood hazard, Urbanization and flooding, Flood mitigation methods.
Unit 2
Landslides- Causes, Types, prevention and correction.

Coastal hazards- Tropical cyclone and tsunamis, coastal erosion, sea level changes and impact on coastal areas.
Earthquakes- Cause intensity and magnitude of earth quakes, geographical distribution of earth zones and seismic waves, nature of destruction, protection from earthquake hazards.
Unit 3
Tsunami causes and impact assessment,

Volcanism – Nature extends and causes of volcanism volcanic volcanic materials and pollution, geographical distribution of volcanoes. Snow and avalanches

Unit 4
Disaster Management:  scope of disaster management/emergency management Tools of Disaster management –, Emergency Management Information Systems organization related to disaster management. National and International Agencies in disaster management, NDMA, NIDM, State level disaster management authorities, risk management and emergency preparedness.
Unit 5
Environmental clearance for establishing an industry, environmental safety, International efforts for Environmental Protection National Efforts for Environmental protection – Policies and role of NGOs,, Global Environmental Problems and control strategies, Global environment monitoring system, Urban Environmental Problem and managements, Industrial Ecology and management.
Recommended Books
*R.K khitoliya and K. Venkatachalam )(1997), Urban settlements and Natural hazards.Proceedings of seminar on Natural hazards in the Urban habitat. November, New Delhi

*Smith Keith, 2001, Environmental Hazards: Assessing Risk and Reducing Disaster, Routledge.
*T. N. Khoshoo Environmental Concerns and Strategies, , Ashish Publishing

House, New Delhi

EVST 305: ENVIRONMENTAL MICROBIOLOGY AND BIOTECHNOLOGY

Unit 1

Fundamentals of microbiology, History and Evolution of Microbiology.

Classification of microorganism - Microbial taxonomy, criteria used

including molecular approaches organisms in nature and their importantes, biology and classification of bacteria, micoplasma and virus, aquatic

Unit 2

Microbial Diversity : Distribution and characterization Prokaryotic and Eukaryotic cells, Morphology and cell structure of major groups of micro-organism eg- bacteria, algae, Fungi, Protozoa and Unique features of viruses.

Microbiology, microbes and major diseases of crop plants and human beings -Brown spot of rice stem rot of jute, Late blight of potato, cholera, typhoid and dysentery in man.

Unit 3
Cultivation and Maintenance of microorganisms, Nutritional categories of micro-organisms, method of isolation, Purification and preservation. Microbial growth - growth curve, Generation time, synchronous batch and continuous culture, measurement of growth and factors affecting growth of bacteria

Unit 4
Environmental biotechnology, concept and broad outlines of various application areas, waste treatment, biofuel production, biofertilizer, biopesticides production, and bioleaching.  
Bioremediation: Concept and types, role of bioremediation in controlling various pollution problems, Algal and fungal biofertilixers (VAM).
Unit 5
Principles of various biotechnological methods - plasmid isolation, restriction, digestion, PCR, RADP, RFLP, GM crops in agriculture- prospects in India.

Recommended books

*Environmental Microbiology, P.D.Sharma Rastogi Publiccation
*Introduction to Environmental Microbiology.Mitchell,R.1974.Prentice Hall Int.

*Microbiology-M.J.Pelczar,E.C.S.Chan,N.R.Kreig.1996. Mc Graw Hill Books Co.,New york

*Microbiology-Fundamentals and Applications. Atlas,R.M.Macmillian Pub. Co.,N ew York

*A text book of Microbiology. Ananthanarayanan,R and Jayaram Panicker

*Environmental Biotechnology, M. H. Fulekar, Oxford & IBH Publishing

Co. Pvt. Ltd., New Delhi
*Mohapatra. P. K., 2006, Text Book of Environmental Biotechnology. I K International.
* Text Book of Environmental Biotechnology  S.N.Jogdanad

*Biotechnology B.D.Singh
EVST 306: ENVIRONMENTAL STATISTICS, COMPUTER AND MATHEMATICS MODELLING

Unit 1

Data collection and sampling, Variables, Population and sample, Sampling methods, parameters and statistics, sampling error. 

Presentation and location of data, Central tendencies, Frequency distribution, Pie gram, Bar diagram, Polygon, Histogram, Stem and leaf plot, Venn diagram. 
Unit 2
Measures of dispersion, Deviation, Variance and standard deviation, coefficient to variation, Probability Distribution, Normal distribution, skewness, kurtosis, recognition of normal distribution, ‘t’distribution, variance and standard deviation, coefficient to variation, 
Unit 3
Testing of Hypothesis, Null hypothesis, level of significance, alternative hypothesis, one tail and two tail tests, Chi square test, analysis of variance (ANOVA)
Correlation and regression, Product moment correlation, Spearman’s rank correlation, simple regression analysis. 

Unit 4
Mathematical ecology, classification of mathematical modeling, process of modeling, population growth model, population interaction, Lotka and Voltera prey predator system, point source stream pollution model, box model,  energy flow in multi ecosystem.

Unit 5
Basic concepts of computer, hardware, operating systems: Windows, Unix and Linux, MS-Office, use of common application software in biology: word processing, spreadsheets, graphics and data base, introduction to web browsing software and search engines with special reference to online environmental resources.

Recommended books:
*Biostatistics M.P. Arora & P K Malhan Himalya publication

*Principle of biostatistics Satguru Prasad

*Fundamental of applied statistics – S.C. Gupta and V.K. Kappor.

*Elements of statistics – Donald R. Byrkit.

*Mulitivariance analysis- Hunt and Shelly

*Computer fundamentals

*Computer – Newman Ed.

*Computerized environmental modeling – J. Hardstay, D.M. Tailor & S.E. Metcalf

*Computerized aided environmental management – S.A. Abbassi and F.I. Khan.

Prof. S.Bhatnagar                                  Prof. J.K.Jarg
                      Prof. S. C.Santra 


