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	16
	
	
	

	
	NEMATOLOGY
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	NEM  100
	INTRODUCTORY  NEMATOLOGY
	2
	2

	NEM  101
	NEMATOLOGICAL  TECHNIQUES
	2
	2

	NEM  102
	STRUCTURAL  AND  FUNCTIONAL
	2
	2

	
	ORGANIZATION  OF  NEMATODES
	
	

	NEM  105
	FUNDAMENTALS  OF  NEMATODE  PHYSIOLOGY
	2
	1

	NEM  299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	NEM  103FUNDAMENTALS  OF  NEMATODE  BIOSYSTEMATICS
	2
	2

	NEM  104
	FUNDAMENTALS  OF  NEMATODE  ECOLOGY
	2
	1

	NEM  106
	NEMATODE  PESTS  OF  FIELD  CROPS
	2
	1

	NEM  107
	NEMATODE  PESTS  OF  HORTICULTURAL,
	2
	1

	
	PLANTATION,  MEDICINAL,  AROMATIC,
	
	

	
	ORNAMENTAL  CROPS  AND  FORESTS
	
	

	NEM  108
	NEMATODE  PARASITES  OF  INSECTS
	2
	1

	NEM  206
	INTERACTION  OF  PLANT  PARASITIC  NEMATODES
	
	

	
	WITH  OTHER  MICRO-ORGANISMS
	2
	1

	NEM  300
	ADVANCED  MOLECULAR  NEMATOLOGY
	2
	1

	NEM  299
	SEMINAR
	1
	0

	
	III  Trimester
	
	

	NEM  201
	SPECIALIZED  TECHNIQUES  IN  NEMATOLOGY
	2
	1

	NEM  202
	NEMATODE  ECOLOGY
	2
	1

	NEM  203
	PLANT  NEMATODE  RELATIONSHIPS
	2
	1


	NEM  204
	TAXONOMY  OF  AGRICULTURALLY  IMPORTANT
	2
	1

	
	NEMATODES
	
	

	NEM  205
	NEMATODE  MANAGEMENT
	3
	2

	NEM  301
	ADVANCED  NEMATODE  BIOSYSTEMATICS
	2
	1

	NEM  299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline: NEM 100, NEM 101, NEM 102, NEM 103, NEM 104 and NEM 105
Nematology
Major Field  :      Nematology
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
	NEM
	100:
	INTRODUCTORY

	NEMATOLOGY
	(2L+2P) I


History  of  Nematology.    Importance  of  nematodes  in  agriculture,  human  and  animal  health.  Characteristics of Phylum Nematoda and  its relationships with other related phyla.  Gross  morphology of important groups of nematodes.  Bionomics  and  management  of  plant  parasitic   nematodes infecting agricultural and horticultural  crops.  Nematodes  as  biological  models.  Agriculturally beneficial nematodes. Importance  of  nematodes  in  international  trade  and  quarantine.
	NEM
	101:
	NEMATOLOGICAL

	TECHNIQUES
	(2L+2P) I


Survey and sampling for nematodes. Extraction  methods for active and sedentary nematodes from  soil and plant tissues (decantation and sieving,  Baermann funnel, elutriation, sedimentation and



centrifugal floatation, mist chamber and incubation  methods). Working principles of different kinds of  optical  microscopes.  Methods  for  nematode  population estimation. Principles and techniques  of  fixing  and  dehydration  of  nematode  specimens.  Preparation  of  temporary  and  permanent  mounts  of  whole  nematode,  body  sections  and  en-face  view  for  microscopic  observations.  Sketching  and  measurement  of  nematodes  using  camera  Lucida  and  image  analyzer.  Microphotography  of  nematodes.  Staining of nematodes in plant tissues and cutting  of serial sections by microtomy for histopathological  observations. Methods for raising  of pure culture  of plant and insect parasitic and microbivorous  nematodes. Experimental techniques for studying  pathogenicity. Evaluation of nematicides. Screening  of crop varieties for locating  sources of resistance.  Detection  of  nematodes  and  disinfection  of  planting materials for phytosanitary purposes.
	NEM    102:
	STRUCTURAL
	AND

	FUNCTIONAL
	ORGANISATION
	OF

	NEMATODES
	(2L+2P) I


Comparative morphology, anatomy, histology,  ultra-structure and functions of various organs and  systems (cuticle, lip region, hypodermis, somatic  and specialized musculature, excretory system,  nervous  system,  sensory  organs,  reproductive  system, body cavity, digestive system) of nematodes  and their variations along with evolutionary trends.  Spermatogenesis,  oogenesis,  morphological  variations  in  nematode  eggs  and  sperms,  embryogenesis.  Cell  lineage,  postembryonic  development, process of hatching and moulting.
NEM    103:             FUNDAMENTALS    OF  NEMATODE  BIOSYSTEMATICS
(2L+2P)  II
Introduction to principles of biosystematics and  taxonomy. Brief account of International Code of  Zoological Nomenclature. Taxonomic position of  nematodes  in  animal  kingdom  and  their  relationships  with  allied  groups.  General   classification of nematodes (terrestrial, aquatic,  animal  and  plant  parasitic  forms)  up  to  order.  Hierarchy and generic diagnosis of economically  important nematodes.
	NEM   104:
	FUNDAMENTALS   OF

	NEMATODE  ECOLOGY
	(2L+1P) II


Definition  and  scope.  Components  of  environment. Evolution of nematodes. Structural   and  functional  adaptations  to  changing  environment. Ecological classification. Nematode  biodiversity and community structures. Prevalence,  distribution  and  dispersal  of  nematodes.   Characteristics of soil and plant environment in  agro-ecosystems.  Effects  of  abiotic  and  biotic  factors on nematodes, population behaviour and  relationship with plant growth. Survival strategies  of nematodes in adverse environment. Ecological  considerations in nematode management.
(Pre-requisite: NEM 100)



	NEM    105:
	FUNDAMENTALS    OF

	NEMATODE  PHYSIOLOGY
	(2L+1P) I


Principles  of  physiology.    History  and  importance  of  nematode  physiology  in  management  of  plant  parasitic  nematodes.  Physiological  functions  of  cell  organelles.  Chemical   composition   of     nematodes.  Pseudocoelomic    fluid  and  its  function.  Host  finding and feeding mechanisms. Physiology of  digestion,  excretion,  respiration,  molting,  hatching,    reproduction,    growth    and  development.  Permeation dynamics. Hydrolytic  enzymes  of  nematodes  and  their  role  in  physiopathology of host.  Steroid and hormonal  regulation in nematodes.
	NEM  106:
	NEMATODE  PESTS  OF  FIELD

	CROPS
	(2L+1P) II


History, distribution, disease symptoms,  biology and control of major nematode pests of  cereals (rice, wheat, barley, oat, maize, sorghum,  millets); pulses (pigeonpea, mungbean, cowpea,   gram);  oilseeds  (groundnut,  castor,  soybean,  sunflower, sesame); vegetables (tomato, brinjal,  chillies,  carrot,  onion,  garlic,  okra,  cucurbits,  potato);  fibre  crops  (cotton,  jute);  cash  crops  (sugarcane, sugarbeet); and forage crop (alfalfa,  berseem).
	NEM    l07:
	NEMATODE    PESTS    OF

	HORTICULTURAL,
	PLANTATION,

	MEDICINAL,
	AROMATIC,  ORNAMENTAL

	CROPS    AND  FORESTS
	(2L+1P) II


History, distribution, disease symptoms, biology  and control of major nematode pests of horticultural  (citrus,  grapes,  peach,  strawberry,  papaya,  mushroom); ornamentals (rose, chrysanthemum,  zinnia,  gladiolus,  tulips,  tuberose,  crossandra,  jasmine); plantation crops (banana, peppervine,  betelvine, coconut, arecanut, palm, cocoa, tea,  coffee, rubber, condiments); medicinal and aromatic  plants and forest trees.
(Pre-requisite: NEM 100)
	NEM  108:
	NEMATODE  PARASITES  OF

	INSECTS
	(2L+1P) II


History  and  importance  of  insect  parasitic  nematodes. Morphology, biology, taxonomy, host  association and ecology of important groups of   entomopathogenic  nematodes  (mermithids,  steinernematids,  rhabditids,  tylenchids,  sphaerulariids, entaphelenchids, heterorhabditids,  thelastomatids), mechanisms of insect pathogenesis,  mass culturing, formulations, biosafety, commercial  use and future prospects.
	NEM  201:
	SPECIALIZED  TECHNIQUES

	IN NEMATOLOGY
	(2L+1P)III


Principles and use of light microscopy, electron  microscopy  (TEM,  SEM)  spectrophotometry,  electrophoresis  and  radioisotopes.  Serological  (ELISA)  and  molecular  (SDS-PAGE,  PCR)  techniques and their application in nematology.  Genetic transformation of nematodes. Techniques  involved in cytology, tissue culture and nematicidal  residue analysis. Liquid and gas chromatography.   Statistical  designs,  computer  application  for  modeling and prediction of yield losses. Preparation  and presentation of research findings.
NEM  202:    NEMATODE  ECOLOGY  (2L+1P) III
Role of nematodes in the food web, habitat and  niche  characteristics,  community  analysis  and  population estimation models.  Effects of abiotic  and biotic variations on host-parasite interaction,  environmental extremes and survival  strategies of  nematodes.  Biochemical and molecular basis of  survival  strategies  in  nematodes.  Modeling  population  dynamics  and  relations  with  crop  performance, ecological considerations in nematode  management,  data  interpretation  and  systems  simulation.
(Pre-requisite: NEM 104)



	NEM
	203:
	PLANT
	NEMATODE

	RELATIONSHIPS
	
	(2L+1P)  III


Concepts and proof of pathogenicity. Origin of  plant parasitism in nematodes. Types of parasitism  and their modifications, injury to plants caused by  various  groups  of  plant  parasitic  nematodes.  Mechanisms of pathogenesis.   Plant nematode  relationship as influenced by micro-organisms.  Effect of environment on disease development and  host specialization. Mechanisms of plant resistance
	to nematodes.
	
	

	
	(Pre-requisites: NEM 100 and NEM 106)

	NEM
	204:
	TAXONOMY
	OF

	AGRICULTURALLY
	IMPORTANT

	NEMATODES
	(2L+1P)  III


Historical developments in the taxonomy of   plant parasitic nematodes. Detailed classification  up to generic rank of phytonematodes belonging  to  orders  Tylenchida,  Aphelenchida  and  Dorylaimida.  Identification  of  economically  important    plant  parasitic  nematode  species.  Preparation  and consultation of diagnostic keys  and compendia.
NEM  205:    NEMATODE  MANAGEMENT  (3L+2P)  III
Concepts of nematode management in relation  to  crop  loss  and  economics.    Principles  and  components of nematode management (cultural,  physical, biological, resistance, chemicals and legal  aspects). Environmental safety. Factors influencing  nematode management. Culturing, formulations and  utilization  of  fungal  and  bacterial  bioagents.  Quarantine and disinfection methods. Integrated  nematode management – procedures and practices.
NEM  206:     INTERACTION  OF  PLANT  PARASITIC  NEMATODES  WITH  OTHER
MICRO-ORGANISMS
(2L+1P)  II
Concepts of interactions, importance of disease  complexes  and  their  management.  Types  and
mechanism of interrelationships. Nematodes as  vectors  of  microorganisms.  Important  disease  complexes involving nematodes with fungi, bacteria,  viruses and nematodes.  Experimental analysis of  interaction studies.
(Pre-requisite: Nem l06 and NEM l07)
	NEM   300:
	ADVANCED   MOLECULAR

	NEMATOLOGY
	(2L+1P) II


Cell  biology  -  structural  and  functional  aspects;  Caenorhabditis  elegans  –  model  nematode  for  nematode  genetics,  physiology  and  molecular  studies.    Biochemical  and  molecular  basis  of  host  resistance,  host  recognition, chemoreception, ageing. Serology  in  nematology.  Histopathological,  cellular  and  molecular changes in feeding sites. Physiological and  molecular differentiation of nematode populations.  Molecular and novel approaches for nematode



management. Nematode genetics, genome and  genomics.
	NEM   30l:
	ADVANCED   NEMATODE

	BIOSYSTEMATICS
	(2L+1P) III


Variations  and  evaluation  of  taxonomic  characters in nematode systematics. Phylogenetic  relationships  and  evolutionary  trends  in  nematodes   with   special   reference   to  phytoparasitism.  Concepts  of  numerical  taxonomy.  Application  of  computers  and  electron  microscopy.  Cytogenetics  as  tool  in  nematode  systematics.  Immunodiagnostic  techniques  and  molecular  characterization  of  nematodes for working out evolutionary relationship  and identification at species and infraspecific levels  of nematodes.
(Pre-requisites: NEM 103 and NEM 204)
NEM  299:     SEMINAR
(1L) I / II / III
