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Core Courses :
For M.Sc.:   Within the discipline: ENT 100, ENT 101, ENT 105, ENT 106, ENT 107 and  ENT 108  Outside the discipline: AS 101
Entomology
Major Fields:     Insect Biosystematics
Insect Pest Management (Ecology and Biological Control)
Insect Toxicology
Insect Physiology
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
A 5:    MAJOR PESTS OF CROPS AND THEIR  MANAGEMENT                             (lL+2P)   I
History of entomology; position of insects in  animal kingdom; distinguishing characters of insects  and mites and their damage; major insect pests of  field  crops,  vegetables  and  fruits  and  their  management,  stored  grain  pests  and  their  management, non-insect pests and insect pollinators,  principles  of  insect  control  and  pest  control  appliances.
ENT  100:     INSECT  BIODIVERSITY  (2L+IP)  I
Introduction to class Insecta and its position in  phylum Arthropoda; history of insect classification;  phylogeny, evolution and nomenclature; diversity of  insect  and  mite  fauna  in  various  ecosystem;  importance of biodiversity in relation to agriculture



and environment; methods of collecting,  preserving  and studying insects and their immature stages;  classificationof  insects  up  to  orders  and  identification of agriculturally important groups.
ENT  101:     INSECT  MORPHOLOGY  (2L+1P) I
Insect dominance, structural perfections and  developmental characteristics; growth laws and  theories in entomology; integument, its structure,  functions; head, its origin, segmentation, sclerites,  sutures; types of antennae; mouth parts and their  modifications; sensilla on various appendages;  tentorium; neck and its sclerites; thorax, its sclerites  and modifications; wing venation, articulation and  wing  coupling;  legs  and  their  modifications;   abdomen, its sclerites, appendages and external  genitalia; embryology and development.
ENT  102:      PEST  MANAGEMENT  IN  FIELD  AND  HORTICULTURAL  CROPS  -  I
(2L+1P) I
Nomenclature, bionomics, distribution,  incidence and succession of insects and mite pests  of major kharif crops: Cereals and millets, rice,  maize, sorghum and millets, Pulses: Pigeon pea and  mungbean, Oilseeds: Soybean, castor, sunflower and  groundnut, Other crops like cotton, sugarcane,  tobacco and tuber crops;Tropical fruits: Mango,  sapota, banana and guava, Vegetables: Brinjal, okra,  chilies and cucurbits. Weak spots in the life-cycle  of the pests; economic damage and management  strategies.
ENT  103:      INSECT  PEST  MANAGEMENT  (3L) I
History and concepts; ecological and socio-  economic aspects; economic injury level, economic  threshold  level;  dimensions  of  insect  plant  interactions and advances in varietal resistance to  crop pests; biological, chemical, legal, cultural,  genetic and other management tactics and their  integration; sampling and measuring for economic  levels of  damage,  analysis  and modelling; biotype  development; importance of biosystematics in pest  diagnostics; bio-pesticides and toxicology in pest  management;  habitat  management;  wide  area  management of epidemics of crop pests; case studies  on  pests  of  national  importance  and  their  management strategies.
	ENT  104:
	PESTS  OF  STORED  PRODUCTS

	AND  THEIR  MANAGEMENT
	(2L+1P)  III


Bionomics and management of pests of stored  products including fungi, mites, rodents and other  non insect pests; principles and methods of safe  storage, detection methods; estimation of losses;  improved storage structures, ware houses, grain  storage facilities and their management; fumigation  with  conventional  and  inert  gases,  vacuum  fumigation; insect trapping devices used in storage,



use of plastics in storage; sanitary and phytosanitary  considerations.
	ENT  105:
	PRINCIPLES  OF  BIOLOGICAL

	CONTROL
	(2L+ 1P) I


The philosophy, scope, history and importance  of biological control; theoretical and empirical basis  of biological control; parasitism and predatism,  phases  of  parasitism;  important  parasitic  and  predatory groups of insects and biocontrol agents;  ecological basis of classical and applied biological  control; methods of colonization, recovery and   evaluation; introduction, culture, establishment and  management  of  natural  enemy  populations;  biological control of weeds.
	ENT   106:
	PRINCIPLES   OF   INSECT

	ECOLOGY
	(2L+1P) II


History of ecology and its basic concept; habitat  and niche, food chain; ecological succession; theories  of  Hopkins,  phase,  biotic  etc.,  ecological  and  biological indicators; population dynamics; natural  balance;  biotic  potential  and  environmental  resistance; factors affecting insect distribution in  space and time; biotic and climatic control; diapause,  hibernation,  aestivation, migration and dispersal;  tropism  and  kinesis;  social  life  and  thermo  regulation;   sampling  techniques;  life  table;  population models and forecasting concept; global  warming.
	ENT   107:
	PRINCIPLES   OF   INSECT

	PHYSIOLOGY
	(2L+1P) I


Scope and importance of insect anatomy and  physiology; comparative anatomy and physiology  of  digestive, excretory, respiratory, circulatory,  nervous, endocrine and reproductive systems in  Lepidoptera, Coleoptera, Hemiptera, Diptera,  Orthoptera and Hymenoptera; general physiology  of digestion, absorption and excretion. Cuticle  as  a protective body layer  in   terrestrial insects.  Effect  of  radiations  on  insects,  sterile  male  techniques, use of radio-isotopes in physiological  studies.
	ENT   108:
	PRINCIPLES   OF   INSECT

	TOXICOLOGY
	(2L+1P) II


Measurement of potency and susceptibility;  factors  affecting  toxicity  of  insecticides;  bio-  efficacy;  biological  and  physical  properties  of  conventional insecticides; laboratory evaluation of  insecticides;  bioassay  techniques  and  their   importance; formulations types, uses and advances;  insect growth regulators and chitin inhibitors; plant  protection appliances; symptoms of insecticide  poisoning and their antidotes; restricting / phasing  out of harmful insecticides. Insecticides Act; BIS  standards.
ENT  200:      INSECT  BIOSYSTEMATICS  (2L+1P) II
Principles  and  application  of  zoological  nomenclature; palaeontology and phylogeny; species  concept and speciation; taxonomic publications;  identification keys; description of new taxa; taxonomic  characters;  numerical  taxonomy;  cladistics  and  phenetics; molecular systematics; taxonomic collections  and curation; current trends in insect classification;  institutions of importance in biosystematics; status  of biosystematics in India.
ENT  201:     INSECT  PATHOLOGY  (2L+1P)  III
Introduction, history, definitions and techniques  in insect pathology; classification, diagnostics and  symptoms caused by insect pathogens- protozoa,  bacteria, rickettsiae, fungi, viruses and nematodes;  factors  affecting epizootology / enzootology of  insect  diseases  and  field  efficacy; mass production  of insect pathogens; bioassay and field evaluation;  mammalian toxicity and safety of insect pathogens;  commercial  production  and  formulations;  application and precautions; diseases of beneficial  insects; molecular biology of insect pathogens.
	ENT    202:
	ADVANCES  IN
	BIOLOGICAL

	CONTROL
	
	(2L+1P) II


Immature stages of parasitoids and predators;  host- natural enemy interactions; mass production;



chemical ecology; development of improved bio-  control agents; species / strain differentiation in  insect natural enemies using molecular techniques;  experimental  techniques  for  the  evaluation  of  natural enemies; case studies on - biological control  of  important  insect  pests  and  weeds  through  introduction,  importation,  augmentation  and   conservation of natural enemies; guidelines for  export  and  import  of  bio-control  agents;  international standards for testing side effects of  pesticides on natural enemies.
ENT  203:     PEST  MANAGEMENT  IN  FIELD  AND  HORTICULTURAL  CROPS  –  II
(2L+1P) II
Nomenclature,  bionomics,  distribution,  incidence and succession of insect and mite pests  of major rabi crops: Cereals: Wheat, barley and oats;  Pulses: Chickpea, pea and lentil; Oilseeds: Mustard,  safflower and linseed; Vegetables: Cole crops,  tomato, onion and potato; Subtropical fruits: Citrus  and grapes. Weak spots in the life cycle of the pests;  economic damage and management strategies.
	ENT  204:
	INSECT  NUTRITION  AND

	HOST-PLANT  RESISTANCE
	(2L+1P) III


Importance of insect nutrition; nutrition of  phytophagous insects, entomophagous insects; role  of vitamins, proteins, amino acids, carbohydrates,  lipids, minerals in insect nutrition; growth factors;  extra and intra cellular micro organisms and their  transmission, location and physiology; importance  of host plant resistance, history, dimensions of insect  plant interactions; mechanisms of resistance; role  of secondary plant metabolites in host selection,  genetics  of  resistance;  chemoreception;  phagostimulants; deterrents; allelopathy; breeding  crops for resistance; insect resistance in major field  crops; conventional and molecular methods of  investigating  resistance;  components  of  a  programme for plant resistance to insects; factors  affecting expression or permanence of resistance.  Insect host-plant relationships, mechanisms of host  selection, various concepts.
	ENT   205:
	ADVANCES
	IN   INSECT

	TOXICOLOGY
	
	(2L +1P) III

	Pesticide industry in India- commercial aspects;


effect of insecticides on insect at population level;  insecticide resistance; detection, monitoring and  management;  synergism,  antagonism  and  potentiation; ecotoxicology and biomagnification;  botanical insecticides, synthetic pyrethroids and  novel group of insecticides; pesticide residues in  commodities  and their decontamination; “Codex  Alimentarious” considerations.
ENT  206:      INSECT  BIOCHEMISTRY  (2L+ 1P) I
Metabolic specialisations in insects in relation  to carbohydrates, lipids, amino acids and proteins;  role of trehalose and glycogen in energy production;   insect lipids and their metabolism during flight,  diapause and reproduction; biochemistry of tyrosine,  tryptophan and proline metabolism in insects;  biosynthesis , mode of action and metabolism of   insect juvenile hormones and ecdysones; pheromone  biosynthesis  and  regulation  of  release;  insect  neuropeptides with special emphasis on PTTH,  adipokinetic hormone,  proctolin and bursicon;  insect specific proteins.
	ENT
	300:
	BIOCHEMISTRY
	OF

	INSECTICIDE  ACTION
	(2L+ 1P) III


Biochemical and biophysical targets in the  nervous systems of insects and non target organism;  molecular targets in the neuroendocrine, integument,  gut and respiratory systems; Structure – activity  relationships and mode of action of insecticides at  the molecular level especially of carbamates, organo  phosphates, nicotinoids, pyrethroids and recently   introduced  compounds;  basic  aspects  of  insecticide metabolizing enzymes.  Metabolism of  insecticides in insects and non-target organisms;  molecular basis of insecticide selectivity.
	ENT   301:
	ADVANCES   IN
	INSECT

	PHYSIOLOGY
	
	(2L+ 1P) II


Advances in physiology of various systems;



adaptation of insects to various ecosystems; special  emphasis on the physiology of neuro-endocrine,  reproductive, respiratory and muscular systems; role  of hormones in metamorphosis, development  and  reproduction. Chemistry of cuticle- pre and  post  metamorphic changes; ultrastructure of nerve and  glial cells, cuticle, trachea, muscle fibres, epidermis  and midgut cells; sensory physiology;   chemical  communication in insects; pheromones in insect  behaviour; exocrine and accessory  glands; acoustic  communication;  photoperiodism;  diapause;  immunity; insect clocks; insect venoms; migration  and dispersal, polymorphism in insects and its  endocrine regulation.
	ENT
	302:
	RECENT
	TRENDS
	IN

	ENTOMOLOGY
	
	(3L) III


Current topics in biosystematics, molecular and  numerical approaches; DNA barcodes and biological  names register; insect biodiversity and prospects for  gene  transformation.  Chemical  ecology  of  agriculturally important insect pests; tri-trophic   interactions; recombinant insect viruses in insect  control; insect behavioural and morphological  defences against parasitoids. Ecological side effects  of biological control. Bt crystal proteins and their  mode of action; Cry genes in developing insect  resistant transgenic crops; advances in insecticide  evaluation; ion channels as targets for insecticides-  cholinergic,  octopamine  and  GABA  receptors.  Recent  advances  in  reproductive  biology  and  endocrinology of insects; reproductive parasitism  and role of Wolbachia; transgenic insects; insect tissue  culture; recent developments in sterile insect release  programmes;  insect  gut  protease  and  amylase  inhibitors  and  lectins-their  role  in  transgenic  technology. Computer aided decision making and  modelling;  system approach in  agro-ecosystem;  remote sensing; perception of sound and light by  insect – their applications.
ENT  299:     SEMINAR
(1L) I/II/ III
