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	PLANT  PATHOLOGY
	
	

	
	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	
	I Trimester
	
	

	
	
	
	L
	P

	PATH
	100
	INTRODUCTORY  MYCOLOGY
	2
	2

	PATH
	101
	INTRODUCTORY  VIROLOGY
	2
	2

	PATH
	102
	INTRODUCTORY  BACTERIOLOGY
	2
	2

	PATH
	103
	DISEASE  DIAGNOSIS
	1
	2

	PATH
	207
	INTEGRATED  CROP  DISEASE  MANAGEMENT
	2
	1

	PATH
	208/
	
	
	

	ST 208
	
	SEED  PATHOLOGY
	3
	2

	PATH
	209
	FUNGAL  DISEASES  OF  FIELD  CROPS
	2
	1

	PATH
	210
	FUNGAL  DISEASES  OF  HORTICULTURAL  CROPS
	1
	1

	PATH
	299
	SEMINAR
	1
	0

	
	
	II Trimester
	
	

	A 11
	
	CROP  DISEASES  AND  THEIR  MANAGEMENT
	1
	1

	PATH
	204
	PRINCIPLES  OF  PLANT  PATHOLOGY
	3
	0

	PATH
	205
	PRINCIPLES  IN  PLANT  DISEASE  MANAGEMENT
	3
	1

	PATH
	211
	ADVANCE  TECHNIQUES  IN  PLANT  DISEASE  MANAGEMENT
	2
	1

	PATH
	212
	BIOCONTROL  OF  PLANT  DISEASES  AND  WEEDS
	1
	1

	PATH
	300
	ADVANCED  MYCOLOGY
	2
	1

	PATH
	301
	ADVANCED  VIROLOGY
	2
	1

	PATH
	302
	ADVANCED  BACTERIOLOGY
	2
	1

	PATH
	299
	SEMINAR
	1
	0

	
	
	III  Trimester
	
	

	PATH
	201
	VIRAL  AND  MYCOPLASMAL  DISEASES  OF  PLANTS
	2
	1

	PATH
	202
	VIRUS–VECTORS
	2
	0


	PATH
	203
	PHYTOBACTERIAL  DISEASES
	2
	1

	PATH
	206
	EPIPHYTOLOGY,  FORECASTING  AND  ASSESSMENT  OF  LOSSES  2
	0

	PATH
	303
	PHYSIOLOGICAL  AND  MOLECULAR  PLANT  PATHOLOGY
	2
	1

	PATH
	304
	MOLECULAR  BIOLOGY  OF  PLANT  VIRUSES
	2
	1

	PATH
	299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline : PATH 100, PATH 101, PATH 102 and PATH 204
Plant  Pathology
Major  Fields:       Mycology
Fungal Pathology
Plant Bacteriology
Plant Virology
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  11:
	CROP  DISEASES  AND  THEIR

	MANAGEMENT
	(1L+1P) II


Milestones  in  Plant  Pathology,  economic  importance, symptomatology, important diseases of  cereals, maize, pulses, oilseeds, fruits , plantation  crops and vegetables and management, field and  laboratory identification of diseases and their causal  organisms.
PATH  100:     INTRODUCTORY  MYCOLOGY  (2L+2P) I
Milestones in mycology, classification, latest  developments in fungal characterization, typification  of  fungi,  importance  of  culture  collection  and  herbarium.  Myxomycotina: General characters,  somatic and reproductive structures, life cycle of
Plasmodiophora    brassicae.    Eumycota:



Mastigomycotina:  Life  cycle  of  Allomyces  or
Coelomomyces, Saprolegnea or Achyla, Pythium,
Phytophthora . Peronosporales: Important genera of   Albuginaceae and Peronosporaceae. Zygomycotina:  General characters of Zygomycetes (Rhizopus, Mucor  and Absidia) sexual, asexual stage (heterothallism  and homothallism).  Important characters of VAM  fungi Endogone, Glomus.  Ascomycotina: Fruiting  structures of hemiascomycetes, plectomycetes,  pyrenomycetes, discomycetes, loculoascomycetes  and laboulbeniomycetes. Characters of important  orders.    Deuteromycotina:  in  Melanconiales,  Sphaeropsidales and Pycnothyriales Saccardo’s spore  group  and  conidiogenesis.  Basidiomycotina:  Important pathogenic genera and their life cycle  (Puccinia, Ustilago and Neovossia), fungal genetics,
sexuality in fungi, variability and different types of  life cycles, molecular taxonomy.
PATH  101  :    INTRODUCTORY  VIROLOGY  (2L+2P) I
Introduction to Plant Virology, milestones in  plant virus research, fundamentals of plant virus  nomenclature and classification, symptomatology –  external and internal, transmission of plant viruses  by  various  modes,  structure  and  chemical  composition of plant viruses, isolation, purification,  serology, electron microscopy, detection and assay  of  plant  viruses,  effect  of  environment,  physiological changes incited by plant viruses,  ecology  of  plant  viruses,  management  of  viral  diseases, quarantine including SPS practices, PRA  and seed certification.
	PATH  102:
	INTRODUCTORY  BACTERIO-

	LOGY
	(2L+2P) I


History and development: Origin of bacteria,  directed panspermia, fossil bacteria, Nobel prizes,  Whittaker’s classification, milestones in bacteriology,  endosymbiotic theory of evolution. Microscopy,  stains and staining: Phase contrast, TEM, SEM,  classification of stains, simple/complex staining,  acid  fast  staining,  role  of  proteins  in  staining.  Methods in pure culture study, growth and nutrition,  Koch’s  postulates,  growth  phases,  nutritional  classification,  characteristic  pigments  of  phytopathogenic  bacteria,  total/viable  count,   synchronous/log growth, chemostat, auxotrophy,  selective  media,  nutritional  growth  factors.  Classification and identification: Groups of bacteria  including  archaebacteria  and  cyanobacteria,  differentiation of phytopathogenic bacterial genera  and Adansonian principles.   Ultrastructure and  chemical composition: Range of cellular structure,  molecular structure of bacteria, differences between  prokaryotes, eukaryotes and archaeon; capsule, cell  wall (murein), cytoplasmic membrane, mesosomes,  genophore and its replication, penetration of ions/  molecules, cellular reserve food material, special



prokaryotic organelles, resting cell in prokaryotes,  biochemical differences between vegetative cells and  endospores, osmoregulatory expanded cortex theory.  Bacterial  metabolism:  Prokaryotic  inhibitors,   bacteriocins, fermentation, respiration, biological  oxidation  and  reduction,  hydrolytic  enzymes,  elementary  bacterial  genetics  and  variability,  mutation,  fluctuation  test,  transformation,  conjugation,  recombination,  transduction,  transposons, coordinated enzyme induction or  repression, role of plasmids, phytoplasma, rickettsia,  bacteriophages, bdellovibrios, basic structure and  life cycle. Bacterial diseases: five current important  bacterial diseases (blight of rice, blight of cotton,  wilt of solanaceous crops, soft rot of vegetables,  citrus  canker)  disease  cycle  and  integrated  management.
PATH  103:      DISEASE  DIAGNOSIS  (1L+2P) I
Equipment:  Laboratory equipments, their use,  cleaning and sterilization of glassware,   Media:  Preparation of culture media (potato dextrose agar,  Czapecks Agar, sand corn meal etc.).   Collection  of diseased plant samples and their preservation,  Koch’s  postulates,  isolation  and  identification,  Purification of cultures (i) Hyphal tip, (ii) Single  spore, (iii) Drop method, (iv) Single spore dry needle  inoculation,   disease   development   and  reidentification  ,  Bacterial  strains  and  staining  methods,  Biochemical  tests  for  bacterial  identification,  Molecular detection techniques:  Enzyme-linked immunsorbent assay (ELISA), Dot-  blot  Immunobinding  assay  (DIBA),  electroslot  immunoassay  (EIBA),  Nucleic  acid  spot  hybridization (NASH), polymerase chain  reaction  (PCR),  In vitro evaluation of fungicides, bactericides  etc., preparation of mount, measurement of spores,  camera lucida drawings,  Chromatography and  spectrophotometry, Ultrastructure:  Use of EM and  ISEM, Field experiments, Publication: Data collection  and preparation of references.
	PATH  201:
	VIRAL  AND  MYCOPLASMAL

	DISEASES OF PLANTS
	(2L+1P)  III


Transmission, etiology, epidemiology and  management of viral diseases:   Field crops -  potato,  tomato,  tobacco,  chilli,  brinjal  and  cucurbits; maize, rice, wheat.  Oilseed crops -  sesamum,  groundnut  and  brassica.   Fruits  -  banana,  papaya,  mulberry  and  temperate  fruits, indexing and certification. Ornamentals  –  Orchids,  roses  and  bulbous  ornamentals.  Phytoplasma  disease:  sesamum,  sugarcane,  coconut, sandalwood and stone fruits. Viroid  diseases: Citrus, apple and potato.
	PATH  202:
	VIRUS  VECTORS
	(2L)  III

	Milestones  of  vector  science,  virus  vector


groups and diseases transmitted by them, feeding  behaviour,  mouth  parts,  mechanism  of  transmission  of  viruses  by  insects,  fungi,  nematode  and  other  vectors,  virus  vector  relationship, epiphytology and management of  vector-borne diseases.
PATH  203:      PHYTOBACTERIAL  DISEASES  (2L+1P)  III
Historical  development:  contribution  of  important  plant  bacteriologists,  outline  classification  of  phytopathogenic  bacterial  genera.  Bacterial diseases:  symptomatology, disease  cycle, epiphytology and management of diseases,   Rice :Bacterial leaf streak and bacterial leaf blight,  Wheat: Black chaff , Maize : Stewarts wilt  , Cotton:  Bacterial blight of cotton, wilt of solanaceous crops,  sugarcane, Pulses: Bacterial leaf spot of mungbean,  haloblight of bean, Vegetables: wilt of potato, black  rot of cucifers. Fruits: canker of mango, citrus and  grape. Ornamentals: Bacterial blight of Geranium and  Anthurium, diseases of national importance.
	PATH   204:
	PRINCIPLES   OF   PLANT

	PATHOLOGY
	(3L)  II


Concept, nature and classification of diseases:  Diseases with examples, mutual relationship between  organisms.    Terminology:  Definitions  and



explanations of some of the terms used in plant  pathology,  losses.    History:  Landmarks  in  the  development of science of plant pathology.  Causes  of plant diseases:  Abiotic, biotic, air pollutants,  mineral deficiencies and toxicities, non-parasitic  plant pathogens, allelopathy in plant pathology.  Symptomatology:  Disease identification based on  symptoms,  external  and  internal.    Pathogen  identification:  Koch’s  postulates,  disease  identification in field.  Sporulation: Production,  liberation,  dissemination  of  inoculum,  factors  affecting sporulation. Physiology of infection and  host parasite interaction:  Effect of environmental  factors and host nutrition, genetics of host parasite  interaction,  gene  for  gene  concept,  Receptor/  Elicitors, Avirulence and virulence genes.  Survival  of pathogens:  In seed, soil and living plants.  Disease  management:  Solarization,  cultural,  biological,  genetical and chemical, plant quarantine.  Genetic  engineering for disease resistance.
	PATH   205:
	PRINCIPLES   IN   PLANT

	DISEASE  MANAGEMENT
	(3L+1P) II


History: Principles and concepts of plant disease  control,  history  of  development  of  fungicides,   bactericides, antibiotics. Plant quarantine: Efficacy  of quarantine measures, introduction of foreign  pathogens,  space    pathogens  of  national  and  international importance, protection conventions,  detection  techniques,  embargo  and  domestic  quarantine,  seed  certification  standards  and  phytosanitary certificate. Control measures: Physical  methods of control, sanitation, hot water treatment,  solar  heat  treatment,  steam  and  aerated  steam  treatment , burning of infested crop debris, moisture  alteration  of  soil  and  alteration  of  soil  pH.  Chemicals: systemic and nonsystemic fungicides,  mode  of  action,  adjuvants  or  auxillary  spray  materials,  toxicity  to  mammals,  antifungal  and  antibacterial antibiotics.  Biological: Antagonists,  mode of action of antagonists, enhancement of the  efficacy of biocontrol agents, cross protection,  induced resistance, organic amendments, regional
plant protection conventions.  Cultural: Physical  environment, eradication of pathogen, agronomic  practices, repulsion of vectors. Disease resistance:  Methods for screening disease resistance, breeding  methods.  Biotechnology:  molecular mapping,  marker aided selection, gene cloning and gene  transfer,  genetic  engineering  for  transgenics.  Integrated disease management.
	PATH 206:
	EPIPHYTOLOGY, ORECASTING

	AND  ASSESSMENT  OF  LOSSES
	(2L+1P)  III


Epiphytology: Phytoepidemics of the past and  present, pathogen and disease, spore dispersal,  mechanism  of  spore  dispersal,  growth  of  foci;  Pathogen  variability  and  fitness  parameters,  matching technique, changes in virulence pattern.  Host gene centers, genetic vulnerability, kinds of  resistance,  cytoplasmic  inheritance.    Weather,  climate  and  plant  disease,  microclimatological  parameters, upper air conditions and disease spread,  space, time and chance.  Pathometry, crop growth  stages, survey, surveillance, vigilance.  Epidemic  growth  and  analysis,  common  and  natural   logarithms, function fitting, area under disease  progress curve, correction factor.  Systems approach  in epiphytology, principles and prerequisites of  forecasting system and factors affecting various  components. Early forecasting procedures based on  weather and inoculum potential.  Modelling, disease  growth and systems analysis, disease prediction.  Factors affecting virus disease epidemics and disease  forecasting.  Loss assessment:  Crop loss assessment,  importance, history, kinds of losses, measurement  of losses, indirect methods of assessing diseases,  remote  sensing,  video  image  analysis,  yield  component analysis.  Implementation of crop loss  assessment programme, statistical procedures to  estimate relationship between yield and disease  intensity, correlation and regression analysis, crop  loss assessment models, critical and multiple point  models.    Crop  growth  simulator  models  and   prediction of yield reductions, kinds of survey,



importance  in  loss  assessment  and  sampling  procedures, utility of loss assessment in pest and  disease management.  Conceptual basis of crop loss  assessment, threshold theory, economics of disease  loss management, case-studies, crop loss assessment  for soil seed-borne pathogens, foliar diseases and  assessment technologies.  Molecular epidemiology,  quarantine maps, sanitary and phytosanitary issues,  pest risk analysis and agricultural trade.
	PATH  207:
	INTEGRATED  CROP  DISEASE

	MANAGEMENT
	(2L+1P) I


The concept and history of disease management,  tools for disease management,  ecological and socio-  economic aspects, cost/benefit and risk/benefit  ratio, cultural, biological, chemical, genetic, legal and  other control tactics and their integration for pest  management. Sampling and measuring the economic  level of damage, injury level and economic threshold,  Analysis and modeling for disease management and  case histories.  Decision making for need based  disease management.  Incidence, movement and   succession of crop pests as influenced by biotic and  abiotic factors.  Key factor and time series analysis  in disease management. Application of IDM options  in  integrated  farming  systems  and  sustainable  agriculture.
PATH  208/ST  208:     SEED  PATHOLOGY  (3L+2P) I
History and development of seed pathology,  seed-borne diseases of fungal, bacterial and viral  origin,  their  economic  significance  and  management at pre-and post-harvest stages, types  of  seed  infection  and  their  establishment,  mechanisms of seed transmission, morphology  and anatomy of seeds in relation to transmission  of  pathogens,  seed  sampling  with  special  reference to the determination of seed-borne  pathogens and their characterization, testing for  treated seeds, its implications, seed certification
and seed health standards with particular reference  to notified diseases.
	PATH  209:
	FUNGAL  DISEASES  OF  FIELD

	CROPS
	(2L+1P) I


Diseases of field crops: economic importance,  symptoms,  disease  cycle,  epidemiology  and  management.  Wheat and barley: Rusts, smuts,   bunts, leaf blights and powdery mildew, Rice:  Brown spot, blast, sheath blight, bakanae disease,  Maize:    Leaf  blights,  sheath  blight,  downy  mildews, charcoal rot; Sorghum: Smuts, downy  mildews, charcoal rot, Pearlmillet: Smut, downy  mildews, ergot; Pigeonpea and Chickpea: Wilt,  Ascochyta  blight  and  Phytophthora;  Rusts  of  linseed, groundnut, soybean and safflower, tikka  disease of groundnut, Brassica: white rust and  Alternaria  blight,  Cotton:  wilt  and  root  rot;  Sugarcane: Red rot.
	PATH   210:
	FUNGAL   DISEASES   OF

	HORTICULTURAL  CROPS
	(2L+1P) I


Introduction,  milestones  and  research  organizations,  symptomatology,  epiphytology,  variability  and  management  of  the  following  important diseases - Wilt: gladiolus, carnations,  banana, citrus, guava, cucurbits, okra, tomato and  peas, Anthracnose: banana, citrus, guava, mango,  grapes, beans, cucurbits and chillies, Downy mildew:  grapes, cabbage, cauliflower, cucurbits, lettuce,  onion and spinach, Powdery mildew: apple, peach,  pear, ber, mango, grapes. Alternaria spots and blight:  apple, carnations, chrysanthemum, marigold, roses,  cabbage, cauliflower, potato, onion and garlic.  Phomopsis blight: brinjal, Stemphyllium blight:  onion and garlic. Rots: apple, pear, peach, beans,  spinach, cabbage, cauliflower, onion and potato, Die  back: citrus, mango and roses, Scab: apple and  potato,  Post  harvest  diseases  of  major  fruits,  ornamentals and vegetable crops in storage and  transit,  Greenhouse  disease  management  of  ornamentals and vegetable crops.



PATH  211:      ADVANCE  TECHNIQUES  IN  PLANT  DISEASE  MANAGEMENT
(2l+1P) II
Equipment, principles, operation,  maintenance,  selection, application of chemicals and biocontrol  agents, seed dressing, soaking, root dip treatment,  dusting, spraying(low and high volume sprayers),  Application  through  irrigation  water,    Soil  disinfestations:  soil  fumigation,  Sterilization,  solarisation, deep ploughing (summer), flooding  (stagnant water treatment).  Techniques to check  the spread of disease through seed, bulbs, corms,  cuttings and cut flowers (physical cleaning, cutting  and removal of infected parts, hot water treatment),  DNA isolation from the pathogen and host plant  and its quantification, RFLP and RAPD studies,  Use  of  tissue  culture  techniques  in  plant  protection, Computer application for predicting/  forecasting pest/disease attack and identification,  Statistical  designs  for  plant  protection  experiments.
	PATH  212:
	BIOCONTROL  OF  PLANT

	DISEASES  AND  WEEDS
	(1L+1P) II


Introduction:  Definition,  history,  scope,  principles and factors affecting biological control.  Mechanism  of  biocontrol:    Hyperparasitism,  antibiosis,  competition,  PGPR,  siderophores,  mycorrhizae. Biocontrol agents, Bioagents and  commercial  formulations,  characterization.  Increasing  efficacy:    Genetic  engineering,  mutagens, hybridization.  Delivery system: problems  and  limits.   Biocontrol  of  weeds:  Advantages  of  mycoherbicides,  inoculative,  inundative  and  augmentative strategies.   Commercial production  and distribution system.
PATH  300:    ADVANCED  MYCOLOGY
(2L+1P)  II
International code of botanical nomenclature.  Morphology of conidia and conidiogenous cells,  different systems of classification, evolution and  phylogeny of fungi.  Ultrastructure of fungi and their
use in taxonomy, Models of fungal growth. Cytology:  Sexuality in fungi, heteroploidy, genetic variability  in  fungi,  origin  of  races  in  rust  fungi.  Chemotaxonomy:    Metabolite  production  by  different groups of fungi, use of isozymes in fungal  identification.  Applied mycology: Mycotoxins, their  occurrence, factors governing their production and  detection, mushroom cultivation.  Biodeterioration:  Role of fungi in biodeterioration of commercially  important products viz. fiber, rubber, plastics, paints,  stones, metals, fuels and lubricants etc.  Anamorphic  and  teleomorphic  states  of  fungi,  Study  of  compatibility in groups of fungi,  Hypo & hyper-  virulence in fungi:  Endothia sp., Molecular basis of  identification of fungi and their biotypes.
PATH  301:     ADVANCED  VIROLOGY
(2L+1P) II
Virus taxonomy, identification of virus strains,  plant virus purification, genome organization and   expression strategies, mechanism of replication  of RNA/DNA viruses, movement of plant viruses,  immuno and nucleo-based diagnostic techniques,  production of polyclonal antibodies and hybridoma  technology,  cross-protection,  bacterial  viruses,  phytoplasma and viroids as causal agents, origin and  evolution  of  plant  viruses,  biotechnological  approaches for the management of plant viruses.
PATH  302:      ADVANCED  BACTERIOLOGY  (2L+1P)   II
Bacterial  classification:  Current  trends  in  bacterial  taxonomy,  chemotaxonomy,  fatty  acid/protein profile, fastidious prokaryotes and  interrelationship    of    various    groups,  characterization    and    approaches    for  identification of bacteria including nucleic acid  technology,  genomic  fingerprinting  and  computer  based  identification  of  bacteria.  Plasmid  biology:  plasmid  profile,  RFLP.   Host  pathogen   interaction:   Primary   disease  determinanants, toxins and enzymes, types of  bacterial  polysaccharides,  mechanism  of  development of crown gall, soft rots, wilts and  leaf spots, avr, vir, path, hrp genes.   Bacterial



ecology:  survival,  colonization  ability  and  competitive saprophytic ability, ice nucleation  active bacteria, phylloplane bacteria, endophytes,  rhizobacteria,  PGPR,  mechanism  of  action  of  biocontrol agents.   Serology: Monoclonal and  polyclonal antibodies against phytopathogenic  genera.  Detection: molecular detection of plant  pathogenic bacteria and their use in quarantine,  PRA.
PATH   303:         PHYSIOLOGICAL   AND  MOLECULAR  PLANT  PATHOLOGY
(2L+1P)  III
Historical development: milestones, introduction  to physiological plant pathology, effect of disease on  the  physiology  of  the  host.    Growth  of  plant  pathogens: measurements, regulation of growth,  chemical requirement and physical environment for  growth. Primary metabolism of the host: glycolysis,  fermentation, photosynthesis, electron transport  system, N metabolism, synthesis of macromolecules,  DNA, RNA and proteins.  Physiological functions:  effect of pathogens on photosynthesis, membrane  permeability,  translocation  of  water  and  other  nutrients, respiration, transcription and translation.  Secondary metabolism of the host in response to  disease: mycotoxin, membrane receptors for host   specific toxins, antibiotics, growth regulators, phenyl  propanoid pathway.  Enzymes in plant disease: cell  wall degrading enzymes, pectinases, cellulases,  hemicellulases, lignases, enzymatic degradation of  substances contained in plant cells.  Host parasite  interaction:  General features, susceptible/resistance  response, recognition of the pathogen by host, local  and  systemic  response.    Induction  of  defense  responses:  Induced  structural  and  biochemical  defenses, HR, active oxygen, radicals strengthening  of cell walls, phytoalexins, detoxification of pathogen  toxins, local and systemic acquired resistance and  signal transduction. Genetic engineering, cloning of  resistance genes, transgenics, biosafety and bioethics,  RNA silencing of endogenous genes.
	PATH  304:
	MOLECULAR  BIOLOGY  OF

	PLANT  VIRUSES
	(2L+1P)  III


Introduction to molecular biology of plant  viruses,  molecular  techniques  in  the  study  of  genome  of  viruses,  architecture,  epitope  presentation, genome organization-replication,  transcription,  viral  gene  expression  strategies  in  DNA  and  RNA  viruses  (caulimo,  gemini  badna,  tobamo,  poty,  tospo,  bromo,  cucumo   and tombus viruses), molecular biology of sub  viral  pathogen  (Viroid,  satellite  RNA),



development of transgenic resistance against plant  viruses, regulatory requirement, protein mediated  resistance, PTGS/siRNA mediated resistance, viral  induced  gene  silencing,  functional  genomic  approaches for the viral gene function studies.  DNA micro arrays to study difference in gene   expression strategy and identification of promoters,  enhancers and gene regulators, bioinformatics and  its application in viral genome data mining and  isolation of novel genes.
PATH  299:     SEMINAR
(1L) I/II/III
