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	AGRICULTURAL
	PHYSICS
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	
	

	
	
	
	L
	P

	AP 100
	BASIC CONCEPTS OF PHYSICS - I
	
	4
	1

	AP 104
	ENERGY  BASIS  IN  NATURE
	
	2
	0

	AP 105
	MATHEMATICS  IN  AGRICULTURE
	
	3
	0

	AP  110/
	
	
	
	

	SSAC 110
	FUNDAMENTALS  OF  SOIL  PHYSICS
	
	3
	1

	AP 130
	FUNDAMENTALS  OF  METEOROLOGY  AND  CLIMATOLOGY
	3
	1

	AP 310
	TRANSPORT  PROCESSES  IN  SOILS
	
	3
	1

	AP 331
	SATELLITE  AGROMETEOROLOGY
	
	2
	1

	AP 299
	SEMINAR
	
	1
	0

	
	II  Trimester
	
	
	

	AP 101
	BASIC CONCEPTS OF PHYSICS - II
	
	3
	1

	AP 120
	PRINCIPLES  OF  BIOPHYSICS
	
	3
	1

	AP 140
	PRINCIPLES  OF  REMOTE  SENSING
	
	3
	1

	AP 210
	PHYSICS  OF  SOIL  AND  WATER  CONSERVATION
	2
	1

	AP 211
	PHYSICS  OF  VADOSE  ZONE
	
	2
	1

	AP 230
	CROP  MICROMETEOROLOGY
	
	2
	1

	AP 299
	SEMINAR
	
	1
	0

	
	III  Trimester
	
	
	

	AP 102
	PRINCIPLES  OF  PHYSICAL  TECHNIQUES  IN  AGRICULTURE
	3
	1

	AP 103
	PHYSICS  OF  RADIATION  INTERACTIONS  IN  AGRICULTURE
	3
	1

	AP 141
	GIS  AND  GPS  –  PRINCIPLES  AND  APPLICATIONS
	2
	1


	AP 212
	SOIL  PHYSICAL  ENVIRONMENT  AND  PLANT  GROWTH
	3
	1

	AP 240
	REMOTE  SENSING  IN  AGRICULTURE
	2
	1

	AP 311
	MODELING  SOIL  PHYSICAL  PROCESSES
	2
	1

	AP 330
	EVAPOTRANSPIRATION
	2
	1

	AP 299
	SEMINAR
	1
	0

	Core Courses :
	
	

	For M.Sc.: Within the discipline: AP 100, AP 101, AP 105, AP 110, AP 120 and AP 130
	
	


Agricultural  Physics
Major Field :
Agricultural Physics
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
AP 100:    BASIC CONCEPTS OF PHYSICS - I  (4L+P) I
Linear, circular, relative motions, Conservation  of mass, energy and momentum, Forces in nature,  range  of  their  operation,  action  at  a  distance,  Gravitational field, potential, Elasticity, stress-strain  relations  –  moduli  of  elasticity,  Hooke’s  law,  molecular  and  structural  basis  of  strength  of  materials, Hydrostatic pressure; Surface Tension,
Capillary rise, contact angle, Hydrodynamics –  laminar and streamline flow, Poiseuille’s equation,  Stoke’s law; Thermometry, Measurement of heat,  specific  heat,  Transfer  of  heat  -  conduction,  convection  and  radiation,  Change  of  phase,  equation of state, vapour pressure and relative  humidity, Laws of thermodynamics, free energy,  chemical  potential,  Kinetic  theory  of  gases,  Brownian motion, mean free path; Simple harmonic  motion,    concepts    of    phase,    phase  difference,interference and reflection of sound  waves, ultrasonics, applications; Wave theory of



light, Huygen’s principle, reflection, refraction,  diffraction, polarization, interference and scattering   of light waves; Electromagnetic theory of light,  Geometrical optics, lens aberrations, Resolving  power, principles of optical instruments, Illuminated  and  luminous  objects  and  light  sources;  luminescence, incandescence, fluorescence, auto-  fluorescence, phos-phorescence,  bio-luminiscence,  Qualitative and quantitative measurement of light,  colour, optical spectrometery; Electric charges,   potential, field, intensity and strength of electric   field,  current,  Coulomb’s  law,  Dielectrics,  capacitance,  electrostatic  units,  Resistance,  resistivity, Ohm’s law, steady currents in conductors,  insulators and semi conductors; Magnetic materials,  induced   magnetism,   Electromagnetism,  measurement of magnetic field, geomagnetism,  effects  of  the  earth’s  magnetic  field  on  life,
Electromagnetic  inductions  and    applications,  Electromagnetic units.
AP 101:    BASIC CONCEPTS OF PHYSICS -II  (3L+1P) II
Maxwell’s  theory  of  electromagnetism,  Atomic  structure,  Avagadro  hypothesis  and  molecules, atomic and molecular weights, atomic  sizes,  Quantum  mechanics:  Heisenberg’s  uncertainty principle, De-Broglie hypothesis,  wave function, Eigen state, Schrodinger equation,  Spectroscopy:  atomic and molecular spectra,  Cathode rays; positive rays, Radio activity, alpha-  ,  beta-,  and  gamma-  rays,    detection  and  measurement of radiation, Rutherford’s theory of  the scattering of alpha particles; X-rays, nature  and properties, scattering of X-rays by atoms,  Diffraction  of  X-rays  and  Bragg’s  law,  characteristic X-ray spectra, Planck’s quantum  theory of thermal radiation, Quantum theory and  Photo-electric effect, elements of special theory  of relativity, Atomic Nucleus and its constitution,  angular  momentum  of  the  nucleus,  nuclear  transmutation  of  elements,  proton-neutron  hypothesis; cosmic rays, elementary particles,  natural radioactivity, types of radiations, their  interaction  with  matter  and  decay;  isotopes,  isotopic  masses  and  abundances,  mass  spectrograph and mass spectrometers, stable  isotopes, atomic masses, packing fractions and  binding  energies;  Theory  of  radioactive  disintegration,  half  life  and  mean  life;  Mass  spectrometer, Nuclear fission, fusion, nuclear  reactions, neutron moderation, nuclear energy,  atomic power, production of artificial isotopes;  Physical principles of Radiation detection, types  of radiation detectors, efficiency of detectors,  uses  of  radiation  detectors;  Elements  of  radioactive sources, handling, radiation protection  and cardinal principles of radiation safety.
AP  102:       PRINCIPLES  OF  PHYSICAL  TECHNIQUES  IN  AGRICULTURE
(3L+1P)  III
Physical  principles  of  measurement  of  relationships, direct and indirect measurements,



Scale of operation, Laboratory, field and regional  scales, Specificity of techniques to characterize  objects,  Resolution,  limitations  and  relative  advantages,  Optical  Microscope,  reflection,  polarized microscopes; Colourometric techniques,  single and double beam instruments; Reflection,  transmission  and  absorption  in  relation  to  the  properties  of  the  object,  UV  and  Visible  sphectrophotometry, applications; Sensors and  transducers, principles of operation of field-based  instruments like leaf area meter, canopy analyzer,  quantum sensor, spectroradiometer, laser land  leveler  etc.;  Infrared  thermometry,  principles,  emissivity, Infrared spectroscopy, characteristics of  agricultural  materials;  X-rays,  crystal  structure,  applications, clay mineralogy, cotton fibres, small  angle scattering; Electron microscopy, electron  optics, aberrations, contrast and image formation,  specimen preparation techniques, Transmission and  scanning  electron  microscopy,  morphological  characterization of viruses, macromolecules, clay  minerals and other material; Atomic absorption  spectroscopy, principle of operation, detection limits  and sensitivity; Polarography, applications; Nuclear  techniques, Detection and measurement of charged  particles, types of detectors, counting systems,  radiation monitoring instruments, radiation hazard  evaluation and protection, Tracer methodology,  Isotopes and their applications in different branches  of agriculture, Seed irradiation, gamma chamber and  gamma  irradiation  for  genetic  variability,  Agricultural  produce  preservation;  Mass  spectrometer, principle and applications.
AP   103:        PHYSICS   OF   RADIATION  INTERACTIONS  IN  AGRICULTURE
(3L+1P)  III
Electromagnetic Spectrum, Energy sources and  their characteristics, Spectral distribution of radiant  energy,  Energy  content  in  different  radiations,  Radiation units, Flux, intensity, emittance, inter  conversion  of  radiometric  units,  Radiation
principles, Resolution, Geometry considerations,  solid angle concept, inter conversion of photometric  units;  Interaction  of  radiation  with  matter,  Scattering, Reflection, transmission, absorption,  Diffuse and specular radiations, Lambertian surface,  Different types of scattering; Photosynthetically  active radiation, Einstein, mole, photon units  and their inter-conversion; Colour designations;  Conversion of optical to thermal and other forms  of energy; Thermal radiations, Blackbody radiation,  Kirchoff’s law, Stefan-Boltzmaan law, Planck’s law,  Wein’s  displacement  law,  Rayleigh-Jean’s  law,  Thermal properties of interacting materials, thermal  emissivity, thermal inertia; Microwave radiations,  Dielectric constant, Microwave energy dissipation  in  interacting  materials,  isotropic  and  non-  isotropic  mediums,  Microwave  transmission,  reflection, polarization, Microwave and radio wave  heating;  Ionizing  and  non-ionizing  radiations,  Applications in  Agriculture and Biology, Energy  balance of land surfaces, energy budget of leaf,  energy  budget  of  crop  canopy,  Radiation  interception.
AP 104:    ENERGY BASIS IN NATURE   (2L) I
Forms and manifestations of energy, Sources  of energy, Principles of energy flows, Energy flow  in  ecosystems,  Energy  conservation,  Inter-  conversion of energy forms, Efficiency of energy  conversion, Energy balance of systems, Solar Energy  and Solar radiation, Solar flares, Solar activity and   their influence on terrestrial ecosystems, Energy and  atmospheric systems, Energy content of agricultural  produce  and  the  calorific  value,  Evaluation  of   agricultural operations for their energy efficiency,  machine,  human  and  other  inputs,  Social  and  economical aspects of Energy.
	AP  105:
	MATHEMATICS  IN  AGRICULTURE

	
	(3L)  I


Functions, Limits, Continuity, Linear equations,  non-linear equations, Polynomials, infinite series and  Taylor series, Vectors, matrices and determinants,  Inversion  of  matrices,  Eigen  values  and  Eigen



vectors, Orthogonality, Grahm-Schmidt processes,  least square problems, Differentiation, Integration,  Areas, Partial differential equations, applications,  Solutions to differential and integral equations;  Systems  of  coordinates,  Cartesian,  cylindrical,  spherical and polar coordinates, Three dimensional  geometry, relative motion of frame of reference;  Probability,  probability  distributions  and  applications;  Curve  fitting,  regression  and  correlation, linear and non-linear; Geostatistics,  Averaging and scaling methods; Fourier analysis,  Numerical approximations, Numerical analysis,  Finite  element  method,  Monte  Carlo  analysis,  Stochastic  methods,  Iterative  and  optimal  techniques.
	AP  110/SSAC  110:
	FUNDAMENTALS  OF

	SOIL  PHYSICS
	(3L+1P) I


Physical characterization of soil, Particle size,  soil texture, mechanical analysis, shape and specific  surface, Geometry of pore space, porosity and Pore   size distribution, Void ratio, relative density and  degree  of  compaction;  Consistency  of  soils,  consistency limits, consistency index, consistency  and deformation of cohesive soils; Soil strength,  measurement of soil strength, methods of testing  soil strength; Clay the colloidal component, swelling  and shrinkage, Soil structure and aggregation, micro-  aggregation, soil conditioners; Geometry of water  phase,  measurement  of  soil  water,  direct  and  indirect methods, Water content and
potential, thermodynamic basis of the potential  concept,  different  components  of  soil  water  potential, Soil water characteristic, hysteresis, and  available water, Flow of water in soil, Darcy’s law,  hydraulic  conductivity,  and  water  diffusivity,  Saturated  and  unsaturated  flow,  Methods  for  saturated and unsaturated hydraulic conductivity  measurement, Capillary movement of water, contact  angle,  Water  entry  into  soil,  permeability,  redistribution; Field water balance, groundwater  drainage, evaporation from bare soil; Gaseous phase,  content  and  composition,  renewal  of  soil  air,
measurement of soil aeration, gaseous diffusion; Soil  temperature, factors affecting soil temperature,  measurement of soil temperature, heat capacity and  specific heat, heat flow in soils, thermal conductivity  and  diffusivity  of  soil;  Soil  colour  and  its  measurement.
	AP  120:
	PRINCIPLES  OF  BIOPHYSICS

	
	(3L+1P) II


Introduction and scope of Bio physics, Weak  and strong interactions in biological systems and  structure and property of water, Physical, chemical  and biological origin of life, Structure and function  of biological molecules and organization of living  matter, Unicellular and multi-cellular life forms,  Types of specialized cells and their functions, Cell  and cell to cell communication, Structure of plant  and animal cells and membranes, Basis for cell  membrane voltages, bioelectricity of cell membrane  and  measurement;  Amino  acids  and  peptides,  Protein structure; Primary and secondary, Nucleic  acids,   Mechanism   of   genetic   control,  Polysaccharides, Lipids and artificial membranes,  Electrophysiology, Nature and identification of  Plant and animal Viruses; Bioenergetics - Types of  binding forces, Laws of thermodynamics, negative-  entropy, and Information theory; Experimental  techniques  used  for  the  separation  and  characterization  of  biomolecules;  Transport  phenomena in biological systems, Simple, Active  and passive transport.
AP        130:        FUNDAMENTALS        OF  METEOROLOGY  AND  CLIMATOLOGY
(3L+1P) I
Sun and earth, seasons, Solar radiation and laws  of  radiation,  Heat  balance  of  the  earth  and  atmosphere,  Meteorology  and  climatology;  Instruments for measurement of meteorological  elements, Variation of pressure and temperatures  with height, Saturation deficit, vapour pressure,  psychrometric equation, Potential temperature; Air  masses – Types and properties, Pressure gradient;  cyclones and anti-cyclonic motions; Clouds and their



classification, Precipitation processes, artificial rain  making, Thunderstorms and dust storms, haze, mist,  fog and dew, Local wind systems; land and sea breeze  circulation, Mountain and valley winds, land and sea  breeze; Weather charts, Forecasting methods – short,  medium and long range forecasting techniques,  Recent  models  used  in  forecasting  and  their  limitations and impact on Agriculture, Numerical  weather prediction, Environmental indicators of  weather changes, El Nino and southern oscillations,  Weather  and  Climate,  Seasonal  distribution  of  climatological elements over latitudes, Climatic  classification: Koppen and Thornthwaite systems,  Types of climate: humid and dry climates, Climatic  changes and global warming, Agroclimatic indices,  Agroclimatic zones; different agroecological zones  for India, Climatology of India; Monsoons, rainfall  variability, elements of monsoon meteorology;  Atmospheric  and  soil  drought,  Frequencies  of  disastrous weather events in different regions.
	AP   140:
	PRINCIPLES   OF   REMOTE

	SENSING
	(3L+1P) II


Introduction,  Electromagnetic  Radiation,  Electromagnetic Spectrum, Interactions with the   Atmosphere, Passive versus Active Remote Sensing;  Characteristics of Images; Ground based, Air borne  and space borne Sensors; Satellite Characteristics,  Pixel Size, and Scale, Spectral, Radiometric and  Temporal Resolution;
Cameras and Aerial Photography, Multispectral  Scanning, Thermal Imaging, Imaging and Non-  imaging systems, Geometric Distortion; Weather,  Land Observation, Marine and other Observation  Satellites, Indian Remote sensing satellites, Data  Reception,  Spectral  signatures  and  indices;  Microwave Remote sensing, principles, Imaging  spectrometry, interferometry, Radar Basics, Viewing  Geometry and Spatial Resolution, Image distortion,  Target  interaction,  Image  Properties,  Advanced  Applications, Polarimetry and Scatterometry; Airborne  versus Space borne Systems; Image Analysis, Visual  interpretation,  Digital  processing,  Preprocessing,
Enhancement,  Transformations,  Classification,  Integration;  Applications,  Agriculture,  Forestry,  Geology, Hydrology, Land Cover, Mapping, Oceans  and Coastal, Oil Spill Detection.
	AP 141:
	GIS AND GPS – PRINCIPLES AND

	APPLICATIONS
	(2L+1P)  III


Introduction, History, basic concepts, principles,  techniques,  procedures  and  terminology  of  geographic information systems, Geographical Data  types/models,  Data  characteristics  and  Management, RDBMS, Technical aspects of GIS  data collection, linking spatial and non-spatial data,  Errors  and  quality  control,  data  output;  Map  projections:  Basic  Geodesy  Geiod  /Datum/  Ellipsoid,  Co-ordinate  systems,  scale  factor,  distortions,  Classification  of  map  projections,  transformations,  surveying;  Raster  based  GIS:  Spatial referencing, definition and representation, data  structure, advantages and disadvantages; Vector based  GIS : Definition, concept, data structure, capture  and Vector and raster formats, vector to raster and  raster  to  vector  conversion,  advantages  and  disadvantages; Principles of graph theory, Topology  and Geometry; Spatial Analysis: Statistical analysis,  Measurement,  Proximity  (buffering),  overlay  analysis, classification, network analysis, Multi-  criteria analysis, Site suitability analysis, Nearest  neighbour analysis, Thiessen polygon, surface  mapping,  Interpolation,  DEM,  Geostatistical  analysis, spatial and non-spatial query, Software and  hardware requirements of GIS, Interface between  GIS and RS, GIS for modeling; Trends in GIS: Web  GIS, 3D GIS, Object oriented GIS, Mobile GIS,  Knowledge based GIS, data warehousing, data  mining, Metadata, Data interoperability, Open GIS  consortium, GIS customisation, DSS and SDSS;  Applications  of  GIS:  Watershed  Development,  Disaster management, Terrain analysis, Agriculture,  biodiversity,  Precision  farming,  e-governance,  Agricultural Research Information system etc.; Basic  Concepts of GPS, Space segment, Control segment,



User’s  segment;  Working  principles  of  GPS,  Measuring distance and timing, Errors in GPS data  and correction, Differential GPS, Integration of GPS  data with GIS data, use of GPS in remote sensing  analysis, Past, present and future status of GPS,  Applications of GPS in Agriculture and natural  resource management.
	AP  210:
	PHYSICS  OF  SOIL  AND  WATER

	CONSERVATION
	(2L+1P) II


Degradation of land and environment and role  of soil and water conservation.   Physics of soil  erosion by water, Overland flow, Particle transport  by running water effect of climate and hydrology;  Rainfall  energy,  impact  of  raindrop  and  soil  detachment, Rainfall erosivity indices; Water erosion  prediction equation; Soil erodability, soil physical  properties affecting erosion, Topography and soil  surface  cover,  Universal  soil  loss  equation,  its  modification,  estimation  of  soil  loss  and  its  prediction, Erosion measurement on watershed  basis, Run off estimation methods and prediction  using conventional and modern techniques, Types  of soil erosion and its control.  Wind erosion-wind  velocity, initiation and movement of soil particles,  Siltation,  suspension  and  surface  creep  and   mechanics  involved,  Soil  physical  properties  affecting wind erosion, Wind erosion equation
and its computation, Control of wind erosion.  Water  harvesting and recycling; hydrologic assessment,  Rainwater management and Storm water harvesting  procedures,  Surface  run  off,  run  off  model  components, Storage losses, seepage and its controls,  Watershed  characterization  and  management,  Desertification and its control.   Land capability  classification, Soil and water conservation problems  in different agro-ecological regions and associated  with different types of soils; Techniques for soil and  water  conservation  for  agricultural  and  non-  agricultural land, gullies, ravines and hilly areas, Soil  physical  properties  in  conservation  forestry,  agroforestry and grasslands.
AP 211:    PHYSICS OF VADOSE ZONE  (2L+1P) II
Spatial variability of soil physical properties in  the  field,  Vadose  Zone  characterization,  Sub  divisions of vadose zone, Soil structural problems  of  vadose  zone  and  their  amelioration  and  management, Soil quality and soil resilience, Ground  water and surface water relationships, Drainage, The  physics of infiltration, vertical infiltration, Green-  Ampt model, Philip model, homogeneous and  layered  soil  infiltration,  horizontal  infiltration;  Evaporation, Methods of computing contribution  of  deeper  layers,  Preferential  flow  of  water;  Simultaneous distribution and movement of water   and other materials and energy in soil profile;  Components of water balance equation, methods  of computation, Scaling of soil water phenomena,  Temperature  and    nutrient  variations  in  a  homogeneous and layered soil, Energy and nutrient  balance of vadose zone, Movement of contaminants  to groundwater, Geophysical characterization of  vadose  zone,  Soil  productivity  and  irrigability  indices, Dryland salinity process, Irrigation-induced  salinity process, Modification of vadose zone for
	optimal soil physical conditions.
	

	AP  212:
	SOIL  PHYSICAL  ENVIRONMENT

	AND PLANT GROWTH
	(3L+1P) III


Effect of soil physical properties on plant growth:  soil structure, soil strength, mechanical impedance,  tillage practices, Soil moisture – plant water relations,  available water, newer concepts of water availability,  least limiting water range, soil-plant-atmosphere  system as a physical continuum, plant uptake of soil  moisture,  irrigation  and  water  use  efficiency,  evaporation, transpiration and evapotranspiration,  dynamics of water in the soil-plant-atmosphere  continuum; Root growth – germination and seedling  emergence,  hydraulic  properties  of  roots,  characterization of root growth parameters, water  balance of the root zone, soil physical properties and  root growth, flow of water to roots, Xylem hydraulics;  Soil Temperature – effect of soil temperature on plant  growth,  soil  temperature  management,  thermal



regimes, mulching; Radiation – Heat budget and   energy balance in the field, radiation use efficiency,  control of diffuse radiation, radiation exchange in the  field, exchange of heat and vapour to the  atmosphere;  Aeration – critical oxygen concentration and factors  affecting; Water balance – field water balance and  water use efficiency, consumptive use;  Nutrition –  nutrient uptake and use by plants, managing soil  physical condition for improved plant nutrition,  Integrated nutrient management in relation to soil  physical condition; Modelling - Interactions of soil,  management and climatic factors on plant growth,  development of sustainability indices.
AP  230  :    CROP  MICROMETEOROLOGY  (2L+1P) II
Micro, meso and macro climates and their  importance, Atmosphere near the ground – bare soil  and crop surfaces, momentum transfer, exchange  coefficient,  Richardson  number  and  Reynold’s  analogy, Boundary layer, frictional effects, eddy  diffusion, forced and free convection; Temperature,  wind, vapor pressure
and carbon dioxide profiles in crops, Roughness and  zero  plane  displacement,  Modification  of  microclimate due to cultural practices; Instruments  and measuring techniques in micrometeorology,  Canopy and leaf temperatures and their biological  effects, Thermal time, heat use efficiency and their  application in field crops, Application of thermal  time to pest and disease assessment and forecasting,  Effect of weather on growth, development and yield  of crops, Crop-weather relationships, Crop growth  models.
	AP    240:
	REMOTE
	SENSING    IN

	AGRICULTURE
	
	(2L+1P)  III


Scope of remote sensing in Agriculture, sensors  and platforms, data availability for agricultural  remote sensing, Interaction of EM radiation with  soil components, Differentiation and identification  of  soils  and  soil  resource  mapping  by  remote  sensing, Interaction of EM radiation with plant
components and crop canopies, Spectral indices and  hyper-spectral bands, crop mapping, vegetation  dynamics, Crop stress evaluation and differentiation,  Infra red thermometry, Crop growth monitoring  models and yield forecasting, Retrieval of crop  biophysical parameters – LAI, Biomass; Land cover  and land planning with reference to different agro  eco-regions, Land degradation process and their  evaluation  by  remote  sensing;  Role  of  remote  sensing  in  water  resource  development  and  management, Ground water resources, identification  of potential zones, Generation of different thematic  maps  for  integrated  watershed  management,  Vegetation  types  and  their  mapping,  Shifting  cultivation; Utility of SAR data for agricultural  purposes, salinity mapping, soil moisture mapping,  Flood assessment, and management by remote  sensing; Precision farming principles - VRT, Modern  techniques and machines.
(Pre-requisite: AP 140)
AP 310:    TRANSPORT PROCESSES IN SOILS  (3L+1P) I
Theory  of  transport  in  soil,  generalized  approaches based on continuum mechanics and  thermodynamics of irreversible processes, motion  in tube with laminar flow, scales and effective  parameters, homogeneous porous medium, Water –  Stationary flow of water, water flow in saturated  soil, Darcy’s law, Laplace equation, solutions to  Laplace equation, Euler’s theorem, water flow in  unsaturated soil, parameterisation of unsaturated  hydraulic conductivity, hydraulic functions for typical  soil  textures, equation for transient flow of water,  dynamics of water flow, stationary water flux,  diffusivity, Boltzmann transformation and a wetting  front,  methods  of  measuring  saturated  and  unsaturated hydraulic parameters; Nutrients and salts  – Physical processes of the movement of solutes,  diffusion, mass flow, convection, root interception,  convective dispersive equation (CDE), miscible and  immiscible  displacement,  hypothetical  and



experimental breakthrough curves, dynamics of  solute transport, solutions and applicability of  CDE,  methods  of  determination  of  dispersion  and  diffusion  coefficients,  solute  transport  during  infiltration;  Heat  –  Measurement  of  thermal  diffusivity and conductivity, ground heat flux and  soil temperature, determination of heat flux in soil,  flow of water by heat action; Air – gas movement  and exchange, gaseous diffusion equations for soil  and air, methods of measuring gaseous diffusion  coefficient, steady state and transient state gaseous  diffusion, Oxygen diffusion rate; Contaminants –  sorption, degradation and fate of agrochemicals in  soil, chemicals with linear, nonlinear and kinetic  interactions  of  stable  and  unstable  chemicals,  numerical solutions.
	
	(Pre-requisite: AP 110)

	AP  311:
	MODELING  SOIL  PHYSICAL

	PROCESSES
	(2L+1P)  III


Mathematical  tools,  Gaussian  random  variables, density and distribution functions, central  limit theorem, generalized functions, Infinite series  of  orthogonal  functions,  Fourier  series,  Bessel  functions,  Modeling  Potential  and  limitations,  modeling physical systems, conservation equation,  flux  law,  dynamics,  systems  at  equilibrium,  Numerical approximations, finite differences, finite  elements, finite difference model of steady, saturated  and unsteady unsaturated flow, applicability of  numerical approximations, numerical simulations,  stationary flow and infiltration in homogeneous and  heterogeneous  soil,  Mathematical  models  for   miscible  displacement,  solution  for  dispersion  equation, mathematical dispersion models, analytical  solutions for ion transport, Modeling water uptake  by roots under water and salinity stresses, Modeling  water erosion, soil erosion, Modeling nutrient and  contaminant  dynamics,  Interconnectivity  of  different models.
(Pre-requisite: AP 105 and AP 110)
AP  330:      EVAPOTRANSPIRATION  (2L+1P)  III
Radiation and its interaction with crop  environment and radiation use efficiency, Energy  balance, its components and their estimation in crop  canopy, Theories of evapotranspiration – concept  of   evaporation,   potential   and   actual  evapotranspiration,  Estimation  of  potential  evapotranspiration using different approaches –  empirical, aerodynamic, radiation, Bowen ratio,  combination and eddy correlation techniques,  Thornthwaite’s climatic water balance, Measurement  of  evapotranspiration  using  various  types  of  lysimeters, Water use efficiency, irrigation scheduling  and yield functions.
	
	(Pre-requisite: AP 130)

	AP  331:
	SATELLITE  AGROMETEOROLOGY

	
	(2L+1P) I


Scope and importance of agrometeorology from  space,  Types  of  Meteorologcal  satellites  –  Geostationary and Polar orbiting, International  Satellite  systems  and  their  payloads  –  NOAA,  LANDSAT,  SPOT,  TERRA  and  AQUA,  DMSP,



METEOSAT,  GOES,  TRMM  etc.,  National  satellite systems and their payloads – INSAT, IRS,  MEGHA-TROPIQUES,  RISAT  etc.,  Satellite  sensor  equipment  and  satellite  data  products  available for agrometeorology, Retrieval of cloud  type and structure in Visible and Infrared regions,  Estimation  of  rainfall  by  Visible,  Infrared  and  Passive and Active microwave techniques, Retrieval  of land surface emissivity and temperature – single  channel and split window algorithms, Components  of surface radiation balance – global radiation,  surface albedo and outgoing long wave radiation,  Estimation of latent heat flux, sensible heat and  roughness  parameter,  Retrieval  of  Surface  soil  moisture, Retrieval of crop biophysical parameters  from meteorological satellite data by empirical, semi-  empirical and physical techniques, Crop phenology  and dynamics, Crop growth monitoring and Early  warning systems, Drought monitoring, assessment  and management, Modeling net primary productivity  of agroecosystems, Agroecological zoning using  remote sensing and GIS.
(Pre-requisite: AP 130)
AP 299:    SEMINAR
(1L) I/II/ III
