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	ENVIRONMENTAL  SCIENCES
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	ES  100
	INTRODUCTION  TO  ENVIRONMENTAL  SCIENCES
	3
	0

	ES  101
	ANALYSIS  OF  AGROECOSYSTEMS
	3
	0

	ES  103
	ENVIRONMENTAL  POLLUTION
	3
	0

	ES  201
	CROP  GEOGRAPHY  AND  ECOLOGY
	3
	0

	ES  202/
	
	
	

	SSAC 202
	INSTRUMENTAL  METHODS  OF  ANALYSIS
	2
	1

	ES  206/
	
	
	

	PP 203
	STRESS  PHYSIOLOGY
	2
	1

	ES  210/
	
	
	

	AE  251
	SOIL  AND  WATER  CONSERVATION  ENGINEERING
	3
	0

	ES  301
	BIODIVERSITY
	2
	0

	ES  299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	ES 104 /
	
	
	

	PP 104
	GLOBAL  CLIMATE  CHANGE
	2
	1

	ES  105/
	
	
	

	PATH  105
	NON-PARASITIC  AND  PHANEROGAMIC  DISEASES  OF  PLANTS
	1
	1

	ES  203
	MICROBIAL  ECOLOGY
	3
	1

	ES  204
	ENVIRONMENTAL  IMPACT  ASSESSMENT
	3
	0

	ES  205
	WASTE  MANAGEMENT
	2
	1

	ES  211
	SOIL  AND  WATER  POLLUTION
	2
	1

	ES  303
	AGROFORESTRY
	2
	0

	ES  304
	ADVANCED  ENVIRONMENTAL  MONITORING  TECHNIQUES
	2
	2


	ES  299
	SEMINAR
	1
	0

	
	III  Trimester
	
	

	ES  102/
	
	
	

	AP 102
	AGRIELECTRONICS  AND  INSTRUMENTATION
	1
	2

	ES  106
	ENVIRONMENTAL  CHEMISTRY
	2
	2

	ES  107
	ENVIRONMENTAL  MICROBIOLOGY
	2
	1

	ES  207
	AIR  POLLUTION
	2
	1

	ES  208/
	
	
	

	AE  208
	RENEWABLE  SOURCES  OF  ENERGY
	2
	1

	ES  209
	PERSISTENT  ORGANIC  POLLUTANTS
	2
	0

	ES  212
	BIOFUELS  FOR  ENVIRONMENTAL  PROTECTION
	2
	0

	ES  302
	SIMULATION  OF  ECOLOGICAL  PROCESSES
	2
	1

	ES  299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline: ES 100, ES 103, ES 106, ES 107 and ES 202
Environmental  Sciences
Major Field :
Environmental Sciences
Minor Fields :     Ph.D. student shall take two minors (9 credits of course work
in each) from any of the other fields outside his/her own.
M.Sc. student shall take one minor (9 credits of course work)
from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
	ES
	100:
	INTRODUCTION
	TO

	ENVIRONMENTAL  SCIENCES
	(3L) I


Definitions and concepts in environmental   Sciences; components of environment atmosphere,  hydrosphere, pedosphere, biosphere and their   interactions; energy flow in ecosystems; ecosystems  of the world; biogeographic regions; biological  building blocks; nutrients and nutrient cycling in  different eco-systems; climate and its impact on  agriculture; agroclimatic regions, soils and cropping   patterns of India and agricultural productivity, biotic  and abiotic interactions, plant diseases and pests;  soil-plant-atmospheric interactions; agriculture and  environmental pollution; greenhouse gases and  global climatic changes; environmental issues.
ES 101:    ANALYSIS OF AGROECOSYSTEMS
(3L) I
Agro-ecosystems, ecological and social  attributes, interactions among  chemical, physical,  biological and socio-economic components of ago-



ecosystems, trophic systems in agriculture, nutrients  cycling, carrying capacity, community concepts,  competition,  biodiversity,  characteristics  and  functions of agro-environmental resources (soil,   water,  climatic  factors,  living  organisms,  farm  chemicals, rural infrastructure), energy movements,  biogeochemical cycles, integrated management of  agro-ecosystems, adaptation, assessment of the  impact  of  environmental  variation  on  agro-  ecosystems, options for sustainable development.
	ES 102 /AP 102:
	AGRIELECTRONICS AND

	INSTRUMENTATION
	(lL+2P) III


Survey of the basic parameters required for  quantitative agriculture and biology, possibility of  measuring  such parameters by suitable electrical/  electronic gadgets. Introduction to electrical and  electronic circuit elements;
principle of circuit theory; fabrication of circuits to  measure specific parameters needed in agricultural  research; calibration and evaluation of the gadgets
with reference to commercial gadgets. (During this  course students will be econouraged to fabricate  some electrical/ electronic gadgets of their own  interest to feel self-reliant. Time is no limitation,  students can work in the laboratory during evening  hours or on holidays)
ES  103:      ENVIRONMENTAL  POLLUTION  (3L) I
Definition and source of pollution; Different  types of pollution -Air, water and soil, pollution and  their sources and effects on biosphere; fuel and  atmospheric pollutants; sources and diffusion of S02,  CO, CO2, CFC, CH4, NO in atmosphere, particulates  and heavy metals in air; sampling and analysis  technique type and sources of water pollution; waste  water and its treatments; nitrate, heavy metals and  pesticide residues in surface and sub- surface waters;  sample and analysis techniques. Sources of soil  pollution; nature of pollution and their harmful  effects; solid wastes and their disposal; use of land  for waste treatment and disposal; use of land for  waste treatment and disposal; inter-relationship of  crop and animal production systems, air, water and  soil  pollution  in  different  ecosystems.  Environmental quality indices and standards.
	ES  104  /  PP  104:
	GLOBAL  CLIMATE

	CHANGE
	(2L+IP) II


Definition  and concepts of climate change,  climate variability, greenhouse effect, history and  evidences of climate change, causes of climate  change with emphasis to agriculture, monitoring  of greenhouse gases, scenarios of climate change,  rising carbon dioxide concentration and its impact  on agroecosystem, carbon dioxide enrichment  technology and research for crop plants. GCMs,  impacts on various agro ecosystems, methodology  for impact assessment, adaptations of climate  change,  mitigation  of  climate  change,  carbon  sequestration. International  conventions and global  initiatives.



ES 105/ PATH 105:      NON-PARASITIC AND  PHANEROGAMIC  DISEASES  OF  PLANTS  (lL+IP)  III
Historical review, interaction of biotic and  abiotic stresses, effect of air pollution and acid rain,  frost  damage,  diseases  due  to  unfavourable  temperature and soil moisture, nutritional deficiency  disorders, methods of determining deficiencies in  crops, injury due to pesticides/herbicides, diseases  due to phanerogamic parasites.
	ES  106:
	ENVIRONMENTAL  CHEMISTRY

	
	(2L+2P)  III


Introduction,  concept  and  scope  of  environmental chemistry, natural cycles of the  environment such as hydrological, oxygen, nitrogen,  phosphate and sulphur, chemical and photochemical  reactions in the atmosphere, photolytic and radiolytic  scavangers and their transformations, chloro fluoro  carbons and ODSs, chemical toxicology in the  environment, PAN, classification and nature of  environmental pollutants and analytical techniques   for detection of major pollutants. Mechanism of  organic reactions, fate of organic molecules in the  atmosphere, reactive intermediates and isomerism.  Acid base theory, concept of pH and redox reactions  involving pollutants in soil. Chemistry of metals and  non metals with reference to agricultural production.
	ES
	107:
	ENVIRONMENTAL

	MICROBIOLOGY
	(2L+1P)  III


Environmental determinants governing the  existence of microbes in the terrestrial, aquatic and  extreme  environments; Aerobiology of agricultural  pathogens; Microbial communities and ecosystems  (Population Dynamics); Land use strategies and  microbial diversity – Spatial distribution; Microbial  communities  biotic  and  abiotic  interactions  in  sustainable agriculture, Bioindicators – their relevance  and utility; Measurement of Microbial activity in  environmental samples; Microbial transpsort and  bioaugmentatin;  Microorganisms  and  organic  pollutants; Biodegradation, Bioremediation; Scale up
processes for bioremediation; Microorganisms and  metal  pollutants;  Emerging  Technologies  in  environmental microbiology and its application;  Bioreporters, Biosensors, and Microprobes; Micobial  Fuel Cell; Environmental Risk assessment of GMOs;  IPRs.
ES 201: CROP GEOGRAPHY AND ECOLOGY  (3L) I
Scope, factors (physical and social) determining  crop  distribution,  classification  of  climate,  bioclimate zones, physiological limits of crop yield  and variability in relation to the ecological optimum  adaptation,  humidity  provinces,  photo  and  thermoperiodism, geographic distribution of crop  plant, growth and development, relationship of  developmental  physiology,  manipulation  of  developmental physiology of crops.
	ES  202  /  SSAC  202:
	INSTRUMENTAL

	METHODS  OF  ANALYSIS
	(21+ IP) I


Basic principles, Electrometric equipment-EC;  Spectroscopic Methods- Visible, UV, IR, Flame  emission,  Atomic  absorption  ICP,  Mass  Spectrometry, NMR, Chromatographic Techniques  -column, TLC, GLC, HPLC, ion- chromatograph;  Computer aided analysis -autoanalyser, Kjeltec; X-  ray diffraction and Thermal Analysis; maintenance  of equipments.
ES  203:  MICROBIAL  ECOLOGY   (3L+ IP) II
Soil Environment; Soil Organisms -Bacteria,
Fungi, Actinomycetes, Algae, Protozoa, Viruses;
The Community and its development; Microbial  Community, dispersal, colonisation, succession and  the climax; Nutrition tolerance range, Geography and  Microenvironment of micro-organisms, natural  selection; Interspecific relationships-homeostasis,  commensalism,  Protocooperation,  symbiosis,  competition,  amensalism  Parasitism  Predation;  Microbiology of the rhizosphere; phyllosphere and  water bodies, Effect of microorganisms on animals  and plants; Environmental influences on micro-



organisms-  Effect  of    temperature,  aeration,  moisture, osmotic pressure, pH, energy source, etc.;  Microbial transformations The carbon cycle, The  Nitrogen  cycle,  transformation  of  phosphorus,  sulphur, iron and other related transformations;  microbial degradation of pesticides; Mycorrhizal  links with plants; their functioning and ecological  significance;  Ecology  of  microbial  corrosion  Microbial plasticity -relevance to microbial ecology;  Modelling in microbial ecology.
	ES  204:
	ENVIRONMENTAL   IMPACT

	ASSESSMENT
	(3L) II


EIA- introduction, methodologies; Monitoring  tools  for  EIA,  surveys,  spatial  databases,  experiments, models, GIS, remote sensing,  decision  support  systems;  EIA  of  physical,  chemical,  biological, socio-economic factors; integrated impact  assessment; policy; legislative implications; case  studies for various sectors.
ES  205:  WASTE  MANAGEMENT     (2L+IP)  II
Introduction; liquid, solid and gaseous wastes;  Sources and their generation; physical, chemical  and biological properties of wastes; Waste disposal;  Impact on environment-air water and soil pollution,  Waste processing technologies- physical, chemical  and biological methods; Hazardous wastes, their  characterization, collection and disposal methods,   Agricultural and industrial wastes, their management  and utilization; Resource recovery and recycling for  energy;  Case studies in India and abroad, Waste  management laws.
ES  206/PP  203:   STRESS  PHYSIOLOGY  (2L+IP) I
Problems of water, temperature, salt, water  logging and pollution stresses, internationally and  nationally. Drought: magnitude, frequency and  severity, impact on agriculture and society, response  of wild population and crops to drought. Drought  resistance in crops: various mechanisms: some case  studies, molecular and genetic basis of drought  resistance, breeding for drought resistance. Salt  stress-  alkalinity  and  salinity,  morphological,
physiological and biochemical responses to various  salts, mechanism of resistance to salt and selection  through tissue culture, breeding for salt resistance.  Temperature and crop productivity: tolerance to heat  and frost. Growth metabolic processes and tolerance  to water logging. Pollution and crop productivity:  pollution indicators. Genetic engineering for various  stresses. Light stress (cloudy days)- a problem for  kharif crop.
ES  207:     AIR  POLLUTION
(2L+IP) III
Composition  of  clean  Atmospheric  air,  classification of major air pollutants, Sources and  nature of air pollutants; Air pollution climatology;  Inter relationship between meteorology and air  pollution; Influence of topography on transport and  diffusion  of  pollutants;  photochemical  smog;  sulphur  compounds  and  London  Type  Smog,  Monitoring techniques S0 , CO, NOX , SPM, CH4,  etc. Effect of air pollutants2 on vegetation, animal  and man; global effects of air pollution; acid rain  and air pollution laws, impact of air pollution on  agriculture.
	ES 208/AE 208:
	RENEWABLE SOURCES OF

	ENERGY
	(2L+IP) III


Concepts of Energy: definition units, form ,  conservation of energy, Fossil fuels: coal, petroleum,  natural gas, L.P.G., wood; smokeless chullahs, power  generation and environmental pollution caused by  Thermal,  hydroelectric,  nuclear  Power  plants,  Energy consumption pattern in urban and rural   sector. Solar Energy: Solar radiation, concepts of  heat and mass transfer, Design of solar thermal  systems,  and  applications  in  heating,  cooling,  distillation, drying, dehydration etc. Design of solar  photovoltaic systems, power generation for rural  electrification, water pumping, solar ponds. Wind  Energy: Wind pattern of different regions of India.  Wind energy for mechanical and electrical power  generation. Types of wind mills, Geothermal and  Tidal Energy. Biogas : Biogas from animal and  agricultural wastes, Designs and types of biogas



plants, utilization of biogas for heating, cooking,  lighting and power generation. Characteristics of  Biogas slurry and its utilization. Liquid fuels from  petro- crops. Energy plantation crops. Integrated  Rural  Energy  programme:  Recycling  of  agro-   industrial wastes for fuel and manure. Concept of  producer gas, characterization of fuel material for  producer gas. Designs and types of gasifiers. Animal  draft power and its efficient utilization in rural sector.
	ES    209:
	PERSISTENT
	ORGANIC

	POLLUTANTS
	
	(2L) III


Persistent organic pollutants (POPs) in the  environment with reference polynuclear aromatic  hydrocarbons (PAH), polychlorinated biphenyls  (PCBs),  dioxins,  oxiranes,  volatile  organic  compounds (VOCs) and pesticides; toxic build up  of POPs in soil micro flora and fauna; physical  chemical and biological techniques for their  disposal  and decontamination; ground water contamination;  dynamics of POPs in atmosphere,  legislation and  regulations and international treaties to control POPs  in the environment.
	ES  210  /  AE  251:
	SOIL  AND  WATER

	CONSERVATION  ENGINEERING
	(3L)  I


Concepts  of  soil  and  water  conservation;  relevance  of  soil  and  water  conservation  in  agriculture; productivity loss due to soil erosion;  moisture stress and moisture excess. Types of soil  erosion; mechanics of water erosion of soil; effect  of land preparation and cultivation practices on soil  erosion; theories of sediment yield and sediment  transport; bed load movement measurement of  sediment yield and sediment transport; effective life  of dams and water detention structures; effect of  soil erosion on the life of multi-purpose river valley  projects; soil erosion loss and fertility; erosion in  water conveyance systems; design of channel for  erosion control; tractive force theory; maximum  permissible velocity; hill soil erosion; land slides;  mechanics of wind erosion; types of wind erosion
and soil movement; wind erosion control measures.  Analysis  of  hydrologic  data  including  rainfall,  evapotranspiration;  watershed  characteristics;  overland flow; methods of estimation of runoff;  peak rate and time distribution of hydrograph;  synthetic hydrograph; infiltration process; hydrologic  evaluation of land treatment; flood routine.
Erosion control; design of soil conservation  structures;  farm  ponds  and  temporary  storage  reservoirs,  drop  structures;  chute  spill  ways;  temporary storage reservoirs; small earth dams;  afforestation and associated agronomic practices; the  role of soil water conservation work river valley  projects; soil conservation department, CADA etc.
ES  211:     SOIL  AND  WATER  POLLUTION
(2L+IP) I
Characteristics  of  soil  pollution;  major  soil  problems e.g. erosion, salinity, sodicity water logging  and loss of fertility. Chemical degradation;  toxic  metals  and  their  impact  on  crop  growth.  Desertification. Land fill sites and ground water  pollution.  Physical,  chemical  and  biological  characteristics of water resources;  Estuaries, rivers,  streams, lakes, reservoirs and ground water. Types  and sources of water pollution. Pollution impact of  modern trends in agriculture, transport of pesticides,  metals and nutrients from land to water. Agricultural  runoff  model.  Characteristics  of  domestic,  municipal  and  industrial  effluents,  merits  and  demerits of their utilization in agriculture.
	ES  212:
	BIOFUELS  FOR  ENVIRONMEN-

	TAL  PROTECTION
	(2L) II


Introduction to Bio-fuels and energy scenario  of India, Bio-diesel crops of India. Agronomic  management for maximizing yields of bio-diesel  crops. Carbon sequestration potential of energy  plantations  In  vitro  technology  and  vegetative   propagation of bio-fuel crops, Environmental and  economic cost-benefit assessment of bio-diesel  crops, Phytochemistry of various bio-fuel crops,



conversion processes of fatty oil into bio-diesel.  Potential of alcohol production from agri-residues,  starch  and  sugar  based  crops,  Biophysical  technologies for energy production from biomass,  Hydrogen  fuel  production  from  biomass  its  limitations and advantages.  Production of Biogas   from farm municipal and industrial wastes.
ES 301:    BIODIVERSITY
(2L) I
Biodiversity -and overview, Biodiversity, change  in time and space, Biogeography and major biomass  systematics;  Systematics  and  Biodiversity,  Taxonomic Nomenclature, centres of origin, species  concept  and  diversity,  origin  evolution  and   classification of biological diversity, lower and higher  plants diversity, genetic resources, exploration and  collection;  plant  introductions,  migration  and  utilization; threatened and endangered species;  Principles of preservation and conservation of  Biological diversity In Situ and Ex Situ National and  Global bidiversiity conservation measures; National  and International institutions associated  with  conservation.  Biodiversity  conservation  legislations, biodiversity and economics. Biodiversity  in the Indian   centre of origin, crops and wild  relatives.  Global  environmental  changes  and  Biodiversity.
	ES  302:
	SIMULATION  OF  ECOLOGICAL

	PROCESSES
	(2L+ 1P) III


Fundamentals of dynamic simulation, systems,  models and simulation, descriptive and explanatory  models, modelling techniques steps, states, rates   and driving variables, feedbacks and relational  diagrams, numerical integration, introduction to  FST  language,  Modelling  crop-environment,  interaction, soil health, crop-pest interactions,  introduction to a simple crop ecological model,  applications  of  simulation  modelling  in  environmental  impact  assessment,  data  requirements, limitations.
ES  303:     AGROFORESTRY
(2L) II
Natural   resources   and   environment  management through ecosystem approach; biotic and  abiotic components of ecosystem and their linkages;  land  use  systems;  agroforestry  options  for  sustainable land use; agroforestry models for  various land use systems; relationships between agro  forestry, farm forestry and social forestry;  biological  productivity in intercropping systems; economics of  agroforestry  system;  agroforestry  research  in  agricultural research system; designs for agroforestry  experiments; environmental education as a tool for  sustainable agroforestry.
ES  304:      ADVANCED  ENVIRONMENTAL  MONITORING  TECHNIQUES   (2L+2P)  II
Design  of  environment  quality  monitoring  programs; monitoring methods, their strength /



weakness; In-situ / Ex-situ monitoring techniques  for physical (sediment yield, runoff) & chemical  (chemical erosion, -salinization/sodification, heavy  metal contamination) degradation of soil / water  resources at field / catchment scales; Application  of  spectro-photometric  /  chromatographic  /  microscopic  and  molecular  techniques  for  monitoring  inorganic  and  organic  pollutants,  pesticide residues, green house gases,  microbial  biomasss/  diversity  /  community  structure  &  phylogeny; Spatio-temporal environmental resource  / degradation mapping with remote sensing tools/  techniques  ;  Use  of  GIS,  GPS  &  DSS  systems.  Integration  of  multi-source  &  multi  scale  data;  Computer intelligent  processing technologies for  analyzing environmental data.
ES 299:    SEMINAR
(1 L) I I II I III
