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	AGRICULTURAL
	CHEMICALS
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I  Trimester
	
	

	
	
	
	L
	P

	AC 100
	INTRODUCTION TO AGROCHEMICALS
	
	3
	0

	AC 101
	BASIC  CHEMISTRY-I
	
	3
	1

	AC 102
	BASIC  CHEMISTRY-II
	
	3
	1

	AC 201
	SYNTHETIC AGROCHEMICALS   FOR INSECT AND   MITE
	3
	1

	
	MANAGEMENT
	
	
	

	AC 204
	SYNTHETIC  ORGANIC  CHEMISTRY
	
	2
	2

	AC 208
	XENOBIOTIC  MOVEMENT, TRANSFORMATION AND METABOLISM
	2
	2

	AC 299
	SEMINAR
	
	1
	0

	
	II  Trimester
	
	

	AC 103
	LABORATORY TECHNIQUES
	
	1
	2

	AC 202
	SYNTHETIC AGROCHEMICALS  FOR DISEASE AND NEMATODE
	3
	1

	
	MANAGEMENT
	
	
	

	AC 203
	SYNTHETIC AGROCHEMICALS FOR WEED   MANAGEMENT
	3
	1

	AC 205
	SPECTROSCOPIC AND   CHROMATOGRAPHIC TECHNIQUES
	3
	2

	AC 206
	AGROCHEMICAL  FORMULATION
	
	3
	2

	AC 299
	SEMINAR
	
	1
	0

	
	III  Trimester
	
	

	AC 104AGROCHEMICALS: REGULATION, QUALITY CONTROL
	
	

	
	AND MANAGEMENT
	
	3
	0

	AC 200
	CHEMISTRY OF BIOPESTICIDES
	
	3
	1

	AC 207
	PESTICIDE  RESIDUE  CHEMISTRY
	
	2
	2

	AC 209
	AGROCHEMICALS AND ENVIRONMENT
	
	2
	0

	AC 300
	RECENT ADVANCES IN AGROCHEMICALS
	3
	0

	AC 299
	SEMINAR
	
	1
	0

	Core  Courses  :
	
	
	

	For M.Sc. :
	Within the discipline:   AC 101,  AC 102,  AC 103 and  AC 104
	
	


Agricultural  Chemicals
Major  Field  :
Agricultural  Chemicals
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
	AC   100:
	INTRODUCTION TO AGRO-

	CHEMICALS
	(3L)  I


Chronological development , classification,  structures, general properties and uses of major  conventional, synthetic and natural agrochemicals  including plant production chemicals, nitrification  inhibitors,  chemical  hybridizing  agents  and  hydrogels.  Formulation,  quality  control,  safety  aspects,  pesticide  poisoning  and  antidotes.  Production, consumption and trade statistics of  pesticides. Implications in the environment. General  aspects of pest and pesticide management.
AC  101:    BASIC CHEMISTRY-I       (3L+1P)  I
Atomic  structure:  quantum  numbers,  and  atomic orbitals. Chemical bonding:  theories of  bonding, molecular orbitals and aromaticity. Organic  compounds:  nomenclature,  isomerism  -  constitutional, configurational and conformational,  chirality, Cohn-Ingold-Prelog rules. Chemistry of  terpenoids, alkaloids, flavonoids and heterocyclic



compounds, carbohydrates, amino acids, proteins,  nucleic acids. Inductive, inductomeric, mesomeric  and electromeric effects, acidity and basicity and  levelling effects in organic compounds.
AC   102:    BASIC CHEMISTRY-II
(3L+1P)  I
Laws of thermodynamics, kinetic theory of  gases  and  chemical    kinetics.  Solutions  and  colligative properties, surface chemistry, chemical  and  ionic  equilibria,  electrochemistry,  redox  reactions.    Chemical  analysis  -  principles,  classification, volumetric and gravimetric analysis,  potentiometric  titrations.    Electromagnetic  spectrum, principles of absorption and emission  spectrophotometry.
	AC
	103:
	LABORATORY TECHNIQUES
	

	
	
	(1L+2P)
	II


Acquaintance with laboratory glassware and  apparatus.  Precautions    in    handling    toxic  chemicals  and  hazardous  reactions.  Solvent
purification and drying.  Extraction, distillation,  crystallization, sublimation, separation methods.  Standard solutions.
Functions of common equipments – water and  oil pumps, heating and cooling baths, stirrers, rotary  evaporators and C, H-Analyzer. Principles of thin  layer, paper and column chromatography.
AC   104 :   AGROCHEMICALS REGULATION,  QUALITY  CONTROL  AND  MANAGEMENT  (3L)  III
Laws, acts and rules governing registration and  regulations of agrochemical  production and use.  Acts and regulations promoting social security and  welfare of workers. EPA, WHO, FAO and national/  international guidelines. Regulatory aspects as per  Insecticide  Act.  Quality-definition  and  need.  Establishment  of  quality  control  laboratory,  Business Management : motivation, manpower  planning, operation research, capital budgeting and  marketing.
AC   200  :   CHEMISTRY  OF  BIOPESTICIDES  (3L+1P)  III
Chemistry  of  isoprenoids,  phenolics  and  alkaloids.   Sources,  isolation,  characterization,  properties and mode of action of important groups  of naturally occurring insecticides (pyrethroids,  nicotinoids,  rotenoids,  limonoids,  microbial  macrolides). Bacillus thuringiensis  and nuclear  polyhedrosis virus based insecticides and other  biopesticides, semiochemicals, insect hormones,  insect growth regulators, feeding deterrents and  repellents etc. Natural nematicides, fungicides,  mollusicides  and  rodenticides.    Agricultural  antibiotics,  mycotoxins,  phytotoxins  and  bioherbicides. Allelochemicals. Chemical ecology.
AC   201:     SYNTHETIC      AGROCHEMICALS  FOR  INSECT  AND  MITE  MANAGEMENT  ( 3L+1P)  I
Preparation, properties, uses, structure-activity  relationship (QSAR) and mode of action of major



groups   of   insecticides   and   acaricides  (organochlorine, organophosphorus, carbamates,   pyrethroids  and  neonicotinoides).   Insecticide  synergists.  Fumigants  and  other  chemicals  for  post-harvest storage of agricultural commodities.
Anti JH/mimics and other synthetic IGRs.
	AC  202:
	SYNTHETIC
	AGROCHEMICALS

	FOR
	DISEASE
	AND
	NEMATODE

	MANAGEMEMENT
	
	
	(3L+1P) II


Preparation,  properties,  uses,  structure-  activity relationships and mode of action of major  groups of fungicides. Inorganic : copper, mercury  and  sulphur  compounds.  Organometallics:  compounds  of  tin  arsenic,  mercury  etc.  Organophosphorus compounds, dithiocarbamates,  polyhalogenalkanes, sulfenyl compounds, phenols,  quinones, carboxamide, carboximides, azoles and  other  heterocyclics  compounds.  Nematicides:  halocarbons,  organophosphorus  compounds,  carbamates etc.
	AC   203  :
	SYNTHETIC   GROCHEMICALS

	FOR  WEED  MANAGEMENT
	(3L+1P) II


Preparation, properties, uses, structure-activity  relationship and mode of action of major groups of  herbicides  such  as  phenoxy  alkanoic  acids,  carbamates,  substituted  phenylureas,  triazines,  pyridinium  compounds,  dinitroanilines,  sulfonylureas,  imidazolinones  and  phenoxy  phenoxy  propionicacid  (fop)  herbicides.  Herbicide  safeners.    Synthetic  plant  growth  regulators.
	AC
	204   :
	SYNTHETIC   ORGANIC

	CHEMISTRY
	(2L+2P) I


Walden inversion, asymmetric synthesis,  optical resolution, racemic modification. Reaction  mechanisms – substitution, elimination, addition  and condensation reactions.  Important name   reactions and rearrangements. Synthetic reagents  and their applications.  Protective groups in organic  synthesis. Photochemistry, pericyclic reactions and  sigma tropic rearrangement.
AC       205:       SPECTROSCOPIC       AND  CHROMATOGRAPHIC  TECHNIQUES
(3L+2P) II
Principles, instrumentation and application of  spectroscopic  (UV,  IR,  NMR,  and  mass   spectrometry) and chromatographic (thin layer,  high  performance  liquid,    gas  liquid,  ion-  exchange,  gel,  flash  and  supercritical  fluid  chromatography)    techniques.    Tandem  techniques (GC-MS, LC-MS, GC-MS-IR, MS-MS,  LC-NMR,  GC-IR)  with  reference  to  isolation,  purification and structure elucidation.
	AC
	206:
	AGROCHEMICAL FORMULATION

	
	
	(3L+2P)  II


General aspects: definition, objective, process,  product spectrum, classification, formulation codes  etc. Solid and liquid  formulations : preparation,  properties  specifications and uses. Formulants :  carriers / diluents, surfactants, synergists, safeners,  encapsulants, binders, anti-oxidants, stabilizers.  Formulant-toxicant interactions. Control release  formulations.  Pesticide  mixtures.  Application  :  devices  and  quality  of  deposits.  Bio-efficacy  :  basic  considerations,  absorption,  penetration,  translocation and activity.
	AC
	207:
	PESTICIDE RESIDUE CHEMISTRY

	
	
	(2L+2P)  III


Pesticide residues-concepts and toxicological  significance.  Experimental  design,    sampling,  principles  of  extraction  and  clean  up  from  different     substrates.     Application     of   spectrophotometric, chromatographic, ELISA and  radiotracer techniques in pesticide residue analysis  including  analysis  of  polar  and  insensitive  compounds. Confirmatory techniques. Multiresidue  methods. Bound and conjugated residues. Method   validation: linearity, accuracy, precision, LOD and  LOQ. Interpretation of data and statistical analysis.
AC    208:      XENOBIOTIC    MOVEMENT,  TRANSFORMATION    AND  METABOLISM
(2L+2P) I



Basic principles and scope of biotic and abiotic  transformations in air, soil, plant, water, pests and  animal systems.   Xeniobiotic movement in agro   ecosystem. Modelling for predicting xenobiotic fate  in the environment.
(Pre-requisite any two courses from      AC  201 and AC 203)
	AC
	209:
	AGROCHEMICALS   AND

	ENVIRONMENT
	(2L) III

	
	Adverse effects of pesticides on microflora,


fauna  and  on  other  non-target  organisms.  Assessment and management of potential health  risks.  Decontamination of pesticide residues in/  on    agricultural  commodities,  pesticide  decontamination  :  chemical,  physical,  photo  chemical, microbial and enzymatic techniques.  Disposal  :  physical,  chemical  and  biological  methods.    Ground  water  decontamination.  Disposal  of  industrial  effluents  and  other  xenobiotics.   Guidelines for pesticide disposal  in the environment.
AC      300:         RECENT   ADVANCES   IN  AGROCHEMICALS                              (3L) III
Recent advances in pesticide development,  formulation, analysis and safety evaluation. New  synthetic   molecules, their mode of action and  metabolism. Innovations in pesticide formulation  and delivery systems; role of biotechnology in  developing herbicide tolerant and insect resistant  transgenic  plants.  Recent  developments  in  botanicals and biopesticides. Intellectual property  rights: concepts, development and needs. Codex  Alimentarius  Commission  and  sanitary  /  phytosanitary issues in relation  to food safety.  Quality    requirements  for  national  (  NABL)  /
	international (GLP)  accreditations of laboratories.

	(Pre-requisites: Any two courses from
	AC


201 and AC 203)
AC  299:  SEMINAR
(1L)  I/II/III
