[image: image1.jpg]



	
	
	22
	
	
	

	
	SOIL  SCIENCE  AND  AGRICULTURAL  CHEMISTRY
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	A 4
	SOILS  AND  AGRICULTURE
	2
	1

	SSAC 101
	PEDOGENESIS  AND  CLASSIFICATION  OF  SOILS
	3
	1

	SSAC 103
	SOIL  CHEMISTRY
	4
	1

	SSAC  202/
	
	
	

	ES  202
	INSTRUMENTAL  METHODS  OF  ANALYSIS
	2
	1

	SSAC 205
	BIOLOGY  AND  BIOCHEMISTRY  OF  SOIL  PROCESSES
	4
	1

	SSAC 207
	NUTRIENTS  IN  SOILS  AND  PLANTS
	3
	0

	SSAC 208
	RADIO  TRACER  TECHNIQUES  IN  SOILS  AND  FERTILIZERS
	2
	2

	SSAC 299
	SEMINAR
	1
	0

	
	II   Trimester
	
	

	SSAC 104
	SOIL  FERTILITY  AND  PLANT  NUTRITION
	3
	1

	SSAC 105
	MANURES  AND  FERTILIZERS
	4
	1

	SSAC 110 /
	
	
	

	AP 110
	FUNDAMENTALS  OF  SOIL  PHYSICS
	3
	1

	SSAC 203
	SOIL  CHEMICAL  ENVIRONMENT  AND  PLANT  GROWTH
	3
	2

	SSAC 204
	SOIL  AND  CLAY  MINERALOGY
	3
	1

	SSAC 299
	SEMINAR
	1
	0

	
	III  Trimester
	
	

	SSAC 106
	SOIL  TESTING,  WATER  QUALITY  AND  FERTILIZER
	3
	2

	
	RECOMMENDATIONS
	
	

	SSAC 107
	ANALYSIS  OF  SOIL,  PLANT  AND  WATER
	2
	3


	SSAC 206
	SOIL  ORGANIC  MATTER
	2
	1

	SSAC 301
	SOIL  RESOURCE  MANAGEMENT
	3
	0

	SSAC 302
	MODELLING  SOIL-PLANT  SYSTEM
	3
	0

	SSAC 299
	SEMINAR
	1
	0


Core Courses :
For M.Sc. :Within the discipline : SSAC 101, SSAC 103, SSAC, 104, SSAC 110 and SSAC 205
Soil  Science  and  Agricultural  Chemistry
	Major  Fields:
	Soil Science
	

	
	Agricultural Chemistry

	
	(For M.Sc. students: Soil Science and Agricultural Chemistry)

	Minor Field:
	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


A  4:      SOILS  AND  AGRICULTURE  (2L+1P) I
Nature  and  origin  of  soil;  soil  formation,  classification  and  survey;  composition  of  soil;  soil organic matter; organisms in soil; properties  of  soil-chemical,  physical  and  biological;  soil  fertility  –  problems  :  evaluation  and  fertilizer  recommendation; problematic soils - acidic, salt  affected and waterlogged soils; soil-water-plant   relationships;  manures,  fertilizers  and  soil  amendments; soil and water conservation; soils  of India.
	SSAC
	101:
	PEDOGENESIS
	AND

	CLASSIFICATION  OF  SOILS
	(3L+1P) I


Historical  developments;  fundamental  concepts; characterization and classification of  rocks and minerals; weathering and soil formation;



fundamental and specific pedogenic processes; use  of  remote  sensing  techniques  in  pedogenesis;  different  systems  of  soil  classification;  Soil  Taxonomy;  interpretation  of  soil  data  for  classification;  importance  of  soil  moisture  and  temperature regimes; description of type pedon;  elements of soil survey, mapping and land use  planning; major and minor soil groups of India.
SSAC 103:    SOIL CHEMISTRY
(4L+1P)  I
Chemical constituents of soil - organic and  inorganic; soil colloids and charge behaviour; cation,  anion  and  molecular  adsorption;  adsorption  isotherm and ion exchange formulae; double layer  theory and its applications; transformation and  transport of solutes in soils; soil degradation – salt  affected soils; acid and acid sulphate soils; chemistry  of waterlogged soils; role of chelation in nutrient
availability; adsorption processes and reactions in  relation  to  environment;  chemical  aspects  of  sustainability of soil.
SSAC  104:      SOIL  FERTILITY  AND  PLANT  NUTRITION
(3L+1P) II
Plant nutrients - their classification; macro and  micronutrients – their essentiality, functions and  deficiency in plants; nutrient requirements of crops  and cropping systems; nutrient status in soil –  source, content and forms; historical developments  in soil fertility research, soil fertility problems in  India;  concepts  and  chemistry  of  nutrient  availability; soil fertility evaluation – soil testing and  plant analysis; potted plant and field experiments as  techniques  for  assessing  soil  fertility;  losses  of  nutrients  in  relation  to  fertilizer,  soil  and  crop  management practices; fate of fertilizers applied to  soils; nutrient balance in crops and cropping systems;  nutrient management in problem soils; precision  farming – concept, prerequisites and practices.
SSAC  105:      MANURES  AND  FERTILIZERS  (4L+1P) II
Role of manures in sustainable agriculture; rural  and urban composts – preparation, preservation and  mechanisms of their decomposition under different  moisture  regimes;  effect  of  C:N  ratio  on  decomposition of organic manures; concentrated  manures and their preparation; industrial effluents  as manures and pollutants, biofertilizers and their  potential; enriched manures – their production and  preservation;  problems  associated  with  the  preparation, storage, transport and application of  simple and enriched organic manures; fertilizer  production,  consumption  and  agricultural  production in India; future projections; chemistry,  characteristics and use of different nitrogenous,  phosphatic and potassic fertilizers; methods of use  of low grade rock phosphates on different types of  soils.  Recent  developments  in  secondary  and  micronutrient fertilization; liquid and suspension



fertilizers  –  their  merits  and  demerits.   Factors  affecting fertilizer use efficiency with reference to  N, P, K, S and Zn; long term effects of fertilizers on  soil productivity.  Quality control of fertilizers and  Fertilizer Control Order.
	SSAC   106:
	SOIL   TESTING,   WATER

	QUALITY
	AND
	FERTILIZER

	RECOMMENDATIONS
	(3L+2P)  III


Soil testing – its scope and significance for  sustainable agriculture; historical background and  development of soil testing in India and future  challenges; soil, plant and water sampling; soil test  methods – principles and development; critical   nutrient concepts; soil testing for secondary and  micronutrients; diagnosis of problem soils; sources  of soluble salts and other impurities in water; quality  of different water resources in India; interaction of   ionic constituents in water with soil; leaching and  salt movement through soil; water quality evaluation;  factors affecting use of poor quality irrigation water  for crop production; management practices for using  saline-sodic waters; sewage and industrial effluents   for irrigation; targeted yield and multiple regression  techniques in soil test crop responses; soil test  summaries and soil fertility maps; interpretation of  soil test data; formulation of fertilizer dose for  different  types  of  crops  and  cropping  systems  including  cereals,  vegetables,  ornamental  and  horticultural crops on normal and problem soils;  fertilizer recommendations for rainfed conditions.
	SSAC 107:
	ANALYSIS OF SOIL, PLANT AND

	WATER
	(2L+3P)  III


Principles and procedures for soil, plant and  water  sampling;  principles  of  volumetric  and  spectrophotometric analysis; basic principles of total  elemental analysis of soils and plants; quality and  rating of irrigation waters and water analysis.
	SSAC  110/AP  110:
	FUNDAMENTALS  OF

	SOIL  PHYSICS
	(3L + 1P) II


Physical characterization of soil, particle size,
soil texture, mechanical analysis specific surface;  geometry of pore space, porosity and pore size  distribution, void ratio, relative density and degree  of compaction; consistency of soils, consistency  limits, liquid limit, plastic limit, shrinkage limit,  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.
	SSAC   202/ES   202:
	INSTRUMENTA L

	METHODS  OF  ANALYSIS
	(2L+1P) 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 – auto-analyser, Kjeltec; X-ray diffraction  and thermal analysis; maintenance of equipments.
SSAC  203:  SOIL  CHEMICAL  ENVIRON-  MENT  AND  PLANT  GROWTH  (3L+2P)  II
Soil chemical environment – definition and



characterization; solid phase – solution equilibria in  soils; soil solution – characterization and extraction;  GEOCHEM in chemical speciation; soil chemical  environment – influence of metal toxicity, industrial  effluents,  sewage,  pesticides  and  fertilizers;  radioactive contamination of soil environment; soil  factors in relation to greenhouse gases; extraction  and speciation; soil solution and plant growth;  nutrient ion movement – mechanisms and their  relative importance, factors affecting; theory of  diffusion and mass flow in root zone; root CEC; root  ion uptake properties – root morphology, root  absorbing power, root demand coefficient; ion  uptake theories, mechanisms and kinetics, active  and passive absorption; quantitative models on  ion  uptake  –  theoretical  developments,  validation, boundary conditions.
SSAC 204:    SOIL AND CLAY MINERALOGY  (3L+1P) II
Minerals   –   their   classification   and  composition;  description  and  identification  of  rock forming minerals; weathering of rocks and  minerals;  weathering  stability,  sequences  and  indices of minerals; weathering and release of  nutrients; importance of primary minerals in soil   studies;  major  geological  formations  of  India;  elements of crystal structure; Goldschmidt’s and  Pauling’s  law  of  crystal  chemistry;  principal  silicate structures; classification and nomenclature  of clay minerals; structure of clay minerals; non-  crystalline clays; physical, chemical and colloidal  properties of clays; genesis and transformation  of minerals and non-crystalline components of  clays;  identification  and    quantification  of  components of clay; techniques for identification  of  clay  minerals  –  X-ray  diffraction,  electron  microscopy, infrared analysis, thermal analysis,  electrometric and selective dissolution analysis;  weathering sequence of clay size minerals and their  frequency  distribution  in  major  soil  groups;  computation of structural formulae of clay minerals  from elemental analysis;  clay-organic complexes and  their role in soil productivity; distribution of clay
minerals in Indian soils and their impact on soil  properties.
SSAC 205:    BIOLOGY AND BIOCHEMISTRY  OF  SOIL  PROCESSES                         (4L+1P) I
Soil as biological habitat, soil organisms –  their role in organic matter decomposition and  nutrient  transformations,  soil  organic  matter  –  its nature and constitution; biology of root soil  interface – microbial population in rhizosphere,  its role in transport of nutrients; enzymes in soils  –  their  role  in  organic  matter  breakdown  and  plant nutrient transformations.   Energy flow in  plant  –  microorganisms  system.    Biology  of  transformation  of  sulphur,  zinc,  iron  and  manganese.   Soil  organisms  and  pedogenesis,  mycorrhizae  and  plant  nutrition.    Biological  equilibrium in soil, biology of waterlogged and  salt  -  affected  soils.    Soil  sickness  due  to  biological  agents;  toxins  and  antibiotic  production in soil.  Biofertilizers in INMS.
SSAC  206:     SOIL  ORGANIC  MATTER
(2L+1P) III
Brief history of soil organic matter research;  humic  substances  in  soil;  decomposition  of  organic  residues  in  soil;  biochemistry  of  the  formation of humic substances; nature of humus;  characterization of humic substances; extraction,  fractionation  and  purification;  elemental  analysis,  reactive  functional  groups  of  humic  substances,  ion  exchange  properties,  other  colloidal properties; analysis of humic substances  – non-degradative methods, spectrophotometric   methods in utraviolet, visible and infrared, NMR,  ESR  and  X-ray  analysis,  electron  microscopy,  viscosity, molecular weight, electrometric titration;  degradative  methods  –  oxidative  degradation,  reductive  degradation,  thermal  degradation,  pyrolysis and biological degradation; reactions  of organic matter with soil components -–metal  ion-organic  matter  reactions,  clay-organic  complexes,  organic  matter-pesticide  reactions,  aggregate  formations;  importance  of  organic



matter in soil fertility and productivity; role of organic  matter in pedogenic processes.
	SSAC  207:
	NUTRIENTS  IN  SOILS  AND

	PLANTS
	(3L) I


Plant nutrients; nutrient transformation, fixation  and  immobilization  in  soil;  geochemistry  of  micronutrients in soil; environmental and soil factors  affecting nutrient deficiencies and toxicities; nutrient  interactions in soils and plants; the concept and  objectives of integrated nutrient management (INM);  soil degradation arising from continued soil mining  and unbalanced nutrient management; components  of INM – soil nutrients, crop residues, green manure,  organic  manures,  chemical  fertilizers  and  biofertilizers;  INM  and  soil  properties;  Indian  experience  on  INM;  FAO  models;  strengths,  weaknesses, opportunities and threats of INM.  Carbon cycle, sequestration and green house effect;  water-nutrient  interactions  and  Diagnosis  and  Recommendation  Integrated  System  (DRIS).  Organic farming – principles, practices, impact on  soil processes.
	SSAC  208:
	RADIO  TRACER  TECHNIQUES

	IN  SOILS  AND  FERTILIZERS
	(2L+2P) I


Introduction and scope of nuclear techniques  in soil, plant and water studies; background for the  use of radioisotopes and radiations in agriculture;  radioactivity – discovery, nature and properties of  radiations;  atoms  and  structure  of  atoms;  fundamental decay law, units for radioactivity,  radioactive decay series and their transformations;  artificial  radioactivity  and  nuclear  reactions,  principles  of  tracer  methodology;  concept  of  specific activity and isotope dilution principle;  tracer kinetics, principles and methods for detection  and measurement of radiation, procedures for  radioassay,  nuclear  emulsion  technique;  radioautography; statistics of counting; nuclear  instrumental techniques; scintillation counting,  mass spectrometry; radiation hazards and safety  procedures;  labelling,  synthesis  of  labelled
compounds;  radiation  dosimetry  and  waste  disposal; activation and radiometric analysis.
	SSAC
	301:
	SOIL
	RESOURCE

	MANAGEMENT
	
	(3L) III


Conceptual ideas of sustainability in general;  relevance  of  soil  management  to  sustainable  agriculture;  six  main  uses  of  soil  and  land,  namely  production  of  biomass,  protective  medium  through  filtering,  buffering  and  transformation  of  solutes,  gene  reserves  and  protection,  spatial  basis  for  infrastructure   development, geogenic source of raw materials,  and geogenic and cultural heritages; competition  between  these  six  main  uses;  concept  of  sustainable  land  management  (SLM);  frame-  work of SLM; evaluation of SLM; soil resources  of  India;  soil-related  constraints  in  crop   production in different parts of India; sustainable  soil  management  practices.  Soil-landscape  relationships; agro-ecological regions of India;  potentialities and limitations of soils of different  regions, spatial variability of pedology, dynamics and  genetic modelling of soil systems; comparison of  different systems of soil classification, and their



suitability for Indian conditions; application of  remote sensing and geographical information systems  in soil resource management; land evaluation and  rationalizing land use, decision support system with  relation to land management; soil degradation  problems and their management for sustainable  agriculture; national soils policy – need, recognition,  objectives and implementation.
	SSAC  302:
	MODELLING  SOIL-PLANT

	SYSTEM
	(3L) III


Computer hardware/software for modellers,  techniques of modelling, dynamic deterministic  models, mathematical programming, regression  and correlation, high level computer languages  for modellers, testing and evaluation of models:   simulation  of  transport  and  transformation  processes  in  soil  –  salt,  water,  pesticides,  nitrogen, phosphorus and potassium, modelling  plants and crop – solute movement near roots,  nutrient        uptake,        water        uptake,  evapotranspiration;  growth  models;  fertilizer  response models.
SSAC  299:     SEMINAR
(1L) I/II/III
