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	PLANT  GENETIC  RESOURCES
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	PGR 100
	BIODIVERSITY  AND  PLANT  GENETIC  RESOURCES
	2
	0

	PGR 107
	INFORMATION  MANAGEMENT  OF  PLANT  GENETIC
	2
	1

	
	RESOURCES
	
	

	PGR 108
	PLANT TAXONOMY
	2
	1

	PGR 200
	REGULATORY  MECHANISMS  AND  INTELLECTUAL
	2
	0

	
	PROPERTY RIGHTS
	
	

	PGR 201    ADVANCES IN EXPLORATION AND GERMPLASM
	2
	1

	
	COLLECTING
	
	

	PGR 208
	ADVANCED ECONOMIC BOTANY
	2
	1

	PGR 299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	PGR 101    EXPLORATION AND GERMPLASM COLLECTING
	2
	1

	PGR 104    PRINCIPLES AND PRACTICES OF GERMPLASM REGENERATION
	2
	1

	
	AND EVALUATION
	
	

	PGR 106
	ECONOMIC BOTANY
	2
	1

	PGR 202    ADVANCES IN SEED PHYSIOLOGY IN RELATION TO
	2
	1

	
	GERMPLASM CONSERVATION
	
	

	PGR 203
	IN VITRO CONSERVATION AND CRYOPRESERVATION
	2
	2

	PGR 204
	IN SITU CONSERVATION OF PLANT BIODIVERSITY
	2
	1

	PGR 206    PRINCIPLES AND METHODS IN ANALYSES OF
	2
	2

	
	MOLECULAR  DIVERSITY
	
	

	PGR 299
	SEMINAR
	1
	0

	
	III  Trimester
	
	

	A  13
	ECONOMIC  BOTANY  AND  PLANT  GENETIC  RESOURCES
	1
	1

	PGR 102
	GERMPLASM  EXCHANGE  AND  PLANT  QUARANTINE
	3
	2


	PGR 103
	PRINCIPLES  AND  METHODS  OF  GERMPLASM  CONSERVATION
	2
	1

	PGR 105
	BIOTECHNOLOGY  IN  PLANT  GENETIC  RESOURCE
	3
	2

	
	MANAGEMENT
	
	

	PGR 205    ADVANCES IN GERMPLASM EVALUATION AND UTILIZATION
	2
	1

	PGR 207
	ECOLOGY AND BIODIVERSITY
	2
	1

	PGR 209
	ADVANCED  PLANT  TAXONOMY
	2
	1

	PGR 299
	SEMINAR
	1
	0


Core Courses :
For M.Sc. : Within the discipline: PGR 100, PGR 101, PGR 102, PGR 103, PGR 104,   PGR 106  and
PGR 108
Outside the discipline: GEN 100, GEN 120 and AS 101
Plant  Genetic  Resources
Major  Field  :      Plant  Genetic  Resources
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  13:
	ECONOMIC  BOTANY  AND  PLANT

	GENETIC  RESOURCES
	(1L+1P)  III


Origin and history of agriculture; dynamics of  domestication; centres of crop plant origin and  diversity; patterns of variation; classification of  cultivated plants; concept of gene pool; geographical  distribution of crops of Indian origin; principles of  PGR  exploration  and  collection;  introduction,  acclimatization and utilization of PGR; principles  of plant quarantine; principles and strategies for  germplasm conservation: ex situ and in situ methods;  components of genebank: seed genebank, field  genebank,  in  vitro  repository  and  cryo-  genebank;  DNA  libraries,  herbarium;   policy  issues: assessing economic values, conflicts over  ownership,  management  and  use;  data  documentation.
PGR  100:  BIODIVERSITY  AND  PLANT  GENETIC  RESOURCES                         (2L)  I
Biodiversity: an overview; genetic, species and   ecosystem diversity; higher plant diversity, species  richness and endemism; biodiversity and agricultural



intensification;  harmonizing  biodiversity   conservation and agricultural development; the  central role of agricultural biodiversity: trends and  challenges; agro-biodiversity and plant genetic  resources; origin and history of agriculture; centres  of crop plant origin and diversity; importance of  Indian gene centre; management of plant genetic  resources: basic science and policy issues.
	PGR 101:
	EXPLORATION AND GERMPASM

	COLLECTING
	(2L+1P) II


History  and  importance  of  germplasm  exploration; distribution and extent of prevalent  genetic  diversity;  phyto-geographical  regions/  ecological  zones  and  associated  diversity;  mapping eco-geographic distribution of diversity,  threatened habitats, use of flora.
Concept of population and gene pool; variations  in  population  and  their  classification;  gene  frequencies in populations, rare and common alleles;  gene pool sampling in self- and cross-pollinated and  vegetatively propagated species; non-selective,  random and selective sampling strategies; strategies
and logistics of plant exploration and collection;  coarse and fine grid surveys; practical problems in  plant  exploration;  use  of  in  vitro  methods  in  germplasm collection.
Ethnobotanical aspects of PGR; crop botany,  farming systems, collecting wild relatives of crop  plants; collection and preservation of specimens;  importance and use of herbaria and preparation  of  herbarium  specimens;  post-exploration  handling  of  germplasm  collections;  present  status and  future strategies in collecting of major  crops  of  Indian  origin  such  as  rice,  maize,  sorghum,  sesame,  Brassica,  okra,  eggplant,  cotton, mango, etc.
	PGR  102:
	GERMPLASM  EXCHANGE  AND

	PLANT  QUARANTINE
	(3L+2P)  III


History, principles, objectives and importance  of plant introduction; pre-requisite and conventions  for exchange of PGR; national and international  legislations  and  policies;  documentation  and  information management.
Introduction, history, principles, objectives and  relevance of plant quarantine; regulations and plant  quarantine set up in India; pest risk analysis, pest  and pathogen information database; quarantine in  relation to integrated pest management; economic  significance of seed-borne pests (insects, mites, non-  insect pests, nematodes, fungi, bacteria, viruses,  phytoplasma, etc.), detection and identification of  pests including use of recent techniques like ELISA,  PCR etc., symptoms of pest damage, salvaging   techniques for infested/infected germplasm, post-  entry quarantine operation, seed treatment and other  prophylactic treatments and facilities; domestic  quarantine; seed certification; international linkages  in plant quarantine; weaknesses and future thrust.
	PGR 103:
	PRINCIPLES AND METHODS OF

	GERMPLASM
	CONSERVATION  (2L+1P) III


In  situ  and  ex  situ  conservation:  concept  of biosphere reserves, gene sanctuaries, on-farm  conservation, seed genebanks, field genebanks,



botanical gardens, herbal gardens, in vitro repositories  and cryo-genebanks; short-, medium- and long-term  conservation, concept of base, active and working  collections;  seed  structure  and  function;  physiological and genetic changes during storage,  theories of aging, viability equations, predicting  storage life of seeds, dormancy and germination.
Genebank  management:  acquisition,  accessioning  and  processing  of  germplasm  samples  for  storage,  genebank  standards  for  various  crops,  ISTA,  AOSA,  IPGRI  guidelines;  monitoring and regeneration of plant germplasm;  design  of  storage  facilities,  maintenance  and  operation  of  storage  modules;  documentation  of information in genebanks; strategies for revival  and rescue of rare genetic material.
	PGR  104:
	PRINCIPLES  AND  PRACTICES

	OF  GERMPLASM  REGENERATION  AND

	EVALUATION
	(2L+1P) II


Germplasm  management  systems:  global  scenario;  genetic  variation  in  crop  plants  and  management  of  germplasm  collections;  multiplication  and  regeneration  of  crop  germplasm;  germplasm  characterization/  evaluation procedures; evaluation of germplasm  for specific traits; statistical procedures to measure  population genetic variation; gene markers and  their  use  in  PGR  management;  germplasm  enhancement/pre-breeding  and  utilizing  wild  species for crop improvement.
PGR  105:      BIOTECHNOLOGY  IN  PLANT  GENETIC  RESOURCE  MANAGEMENT
(3L+2P)  III
History of plant tissue culture; cell growth and  differentiation; culture media; morphogenesis in   culture,  micropropagarion  and  its  use  in  conservation/rapid clonal multiplication; meristem  culture, in vitro exchange of germplasm; strategies  for in vitro short- and medium-term conservation  under slow/normal growing conditions. The need  and principles of plant cryopreservation; basic
principles of freezing injury to plant cell and natural  mechanism of its tolerance, artificial cryoprotection,  crystallization  vs.  vitrification;  techniques  of  cryopreservation:  slow  cooling,  desiccation,  pregrowth, encapsulation-dehydration, vitrification,  droplet freezing; cryopreservation using various  explants in clonally propagated and recalcitrant seed  species; strategies to minimize contamination, loss  and somaclonal variation in germplasm conserved  in vitro.
The need for plant germplasm characterization,  biotechnology - definition, introduction to different  techniques for plant germplasm characterization;  biochemical techniques - isozyme electrophoresis,  seed proteins PAGE; use of DNA markers in PGR  characterization;  RFLP  based  techniques;  PCR  based  techniques  -  RAPD,  ISSR,  AFLP,  STMS,   SCAR, STS; recent advances in molecular genetic  diversity analysis - SNPs, microarrays; molecular   mapping and gene tagging; data handling and  statistical analysis; analysis of genetic diversity;  gene  isolation,  cloning  and  production  of  transgenic  plants;  transgenic  crops  and  the  regulatory mechanisms.
PGR  106:  ECONOMIC  BOTANY    (2L+1P) II
Origin and history of agriculture, domestication  and adaptations of cultivated plants; taxonomy,  reproductive systems and breeding behaviour of crop  plants.
Origin,  evolution,  botany,  cultivation,  use,   genetic  resource  activities  and  utilization  of  genetic diversity of important crops, viz., cereals,  pseudo-cereals, millets, legumes, forage and fodder  crops, medicinal and aromatic plants, beverages, oil  yielding plants, spices and condiments, wood and   timber yielding taxa, fumitory and masticatory plants,  vegetable crops, sugar, starch and cellulose yielding  plants, rubber yielding plants, insecticidals and  herbicidal plants, fruits and nuts, flavouring agents,  gums and resins, fiber yielding plants, under-utilized  and under-exploited plants, new crops, important



taxa in  agro-forestry, horticulture and floriculture,  processing and use of crop residues.
PGR   107:     INFORMATION  MANAGEMENT  OF  PLANT  GENETIC  RESOURCES
(2L+1P) I
Statistical  techniques  in  management  of  germplasm,  core  identification,  estimation  of  sample size during plant explorations, impact of  sampling  on  population  structure;  sequential  sampling for viability estimation, introduction of  binomial,  normal  and  negative  cumulative  normal, use of Probit scales, viability equations  and  nomograms,  estimation  of  sample  size  for  storage and viability testing.
Germplasm  documentation;  basics  of  computer  and  operating  systems,  database  management system, use of statistical softwares,  pictorial  and  graphical  representation  of  data;   introduction to communication network.
PGR  108:     PLANT  TAXONOMY     (2L+1P) I
Nomenclature; International code for binomial  nomenclature, systems of classification; concept  of species and taxa; phytography and terminologies  for plant description; taxonomy of higher plants;  use of taxonomic literature such as floras, manuals,  monographs, indices, catalogues and dictionaries;  concept and methods of herbarium and field study;  criteria used for classification; identification of  plants of major families and special groups; recent  approaches for solving taxonomic problems.
PGR  200:      REGULATORY  MECHANISMS  AND  INTELLECTUAL  PROPERTY  RIGHTS  (2L) I
Concept  of  intellectual  property,  need  for  intellectual property protection; dimensions and  nature of IPR, conflicting community interest with  private  right;  forms  of  IPR,  patents,  copyright,  trademark,  design,  trade  secret/confidential   information, plant breeders’ rights, protection of  plant  varieties,  UPOV;  traditional  knowledge  systems, farmers’ rights, folklore, code of conduct;
international  instruments  concerning  agro-  biodiversity, Agenda 21, convention on biological  diversity (CBD), FAO and global system of PGR,  the international treaty on plant genetic resources  for food and agriculture (ITPGRFA), Global Plan  of Action, TRIPS agreement and IPR protection of  life forms, geographical appellations;  multilateral  agreement  on  trade  in  goods  -  relevance  to  agriculture,  agreement  on  agriculture  (AOA);  agreement  on  application  of  sanitary  and  phytosanitary measures (SPS), international plant  protection convention, agreement on technical  barriers  to  trade  (TBT);  plant  quarantine,  biosafety  related  issues;  World  Intellectual  Property Organization, patent cooperation treaty  (PCT); national legislations related to biodiversity   conservation and IPR protection; issues related  to  access  and  benefit  sharing;  selected  case  studies on disputes on IPR, prior art and related  ethical aspects.
	PGR  201:
	ADVANCES  IN  EXPLORATION

	AND GERMPLASM COLLECTING
	(2L+1P) I


Genetic  diversity  of  PGR  -  genetic  principles  of  diversity  and  its  distribution;  indicators of diversity, assessing the threats of  genetic  erosion;  eco-georaphic  surveys:  planning, collection and analysis of eco-geographic  data,  outputs  of  eco-geographic  surveys;  germplasm collecting - legal issues and the FAO  code  of  conduct,  participatory  approaches  to  collecting  including  indigenous  knowledge;  sampling strategies - theory and practice, strategies  for wild species.
PGR     202:         ADVANCES     IN     SEED  PHYSIOLOGY      IN      RELATION      TO  GERMPLASM  CONSERVATION   (2L+1P) II
Seed as genetic material for conservation; seed  structure, development and physiological maturity;  seed  germination  and  growth;  mobilization  of  reserves and their control processes; seed storage  characteristics and their importance in conservation;  seed  viability  and  vigour,  concept  and  testing



methods for assessment of vigour and longevity;  seed dormancy and methods for breaking dormancy;  mid-storage seed treatments.
Seed hardening; seed storage for long-term  conservation;  factors  affecting  seed  longevity:  seed moisture content, storage temperature and  their influence on storability; artificial aging and  controlled  deterioration  test;  ultra-desiccation   techniques  for  germplasm  conservation;  physiological, biochemical and molecular aspects  of seed deterioration.
	PGR 203:
	IN VITRO CONSERVATION AND

	CRYOPRESERVATION
	(2L+2P) II


In vitro techniques in PGR management; in  vitro  clonal  propagation  for  germplasm  conservation;  somaclonal  variation  and  its  implication  in  PGR  conservation;  in  vitro  collecting; meristem culture, virus indexing and  elimination,  in  vitro   exchange  and  its  international guidelines; techniques of  in  vitro  conservation  of  tropical  and  temperate  crops  under  slow/normal  growing  conditions;  tissue  culture  in  circumventing  crossability  barriers  -  embryo  rescue  technique,  rescue  and  survival  of rare and endangered species; management of  large  in vitro collections; concept of active and base  in vitrogenebanks.
History of plant cryopreservation; structural,  physiological and biochemical basis of desiccation  and freezing sensitivity of plant cell, tissue and  organ; cryoprotectants and their mode of action,  factors  affecting  cryoprotection;  methods  of  cryopreservation – conventional slow cooling and  vitrification-based methods; factors influencing  success in cryopreservation - importance of pre-  treatments, pre-conditioning of explant donor plants,  regrowth media and culture conditions; advances in   cryogenic  protocols;  status  of  application  of  cryopreservation in PGR conservation, application  in pharmaceutical industry, forest breeding and  production  of  trangenics;  monitoring   genetic
stability of in vitro-conserved and cryopreserved  germplasm.
	PGR  204:
	IN  SITU  CONSERVATION  OF

	PLANT  BIODIVERSITY
	(2L+1P) II


Complementary   strategies   for   plant  biodiversity  conservation;  in  situ  conservation  of  wild  species  in  nature  reserves:  in  situ  conservation  components,  factors  influencing  conservation  value,  national  plan  for  in  situ  conservation;  in  situ  conservation  of  agro-  biodiversity  on-farm:  scientific  basis  of  in  situ  conservation  on-farm,  building  on-farm  conservation initiatives, implementation of on-  farm  conservation,  management  of  in  situ  conserved genetic diversity on-farm, enhancing  benefits for farmers from local crop diversity.
	PGR  205:
	ADVANCES  IN  GERMPLASM

	EVALUATION  AND
	UTILIZATION

	
	
	(2L+ 1P) III


Limitations in use of germplasm collections;  necessity  of  germplasm  evaluation;  predictive  methods for identification of useful germplasm;  evaluation of crop germplasm for value addition:  biotic/abiotic  stresses  and  quality  attributes;  management  and  utilization  of  germplasm  collections: concept of core collection, molecular  markers and their use in characterization, evaluation  and utilization of genetic resources; pre-breeding/  genetic enhancement, utilizing wild species for crop  improvement; harmonizing agro-biodiversity and  agricultural  development:  crop   diversification,  participatory plant breeding.
PGR  206:     PRINCIPLES  AND  METHODS  IN  ANALYSES  OF  MOLECULAR  DIVERSITY
(2L+2P)  II
Organization and structure of genetic variation  in natural populations, organization and evolution  of  eukaryotic  genome,  molecular  verses  other  conventional  methods  for  assessing  genetic  variation; sampling for molecular diversity analyses,  functional polymorphism, uses and applications of



molecular markers in PGR - analysis of genetic  diversity,  identification  of  gaps  in  collection,  evaluation and characterization.
Biochemical and molecular markers, molecular  cytology,  principles  of  RFLPs,  PCR  based  techniques, AFLPs, SNPs and DNA sequencing;  statistical  treatment  of  the  molecular  data  and  interpretation;  recent  advances:  emerging  techniques, their applicability and uses.
PGR  207:    ECOLOGY  AND  BIODIVERSITY  (2L+1P) III
Origin and diversity of life, adaptations, basic  elements   of   plant   ecology,   ecological  components, population ecology - populations  and life history, growth and limits; community  ecology - species interactions, role of behaviour,  interactions and structure; ecosystems - concept  of  ecosystems,  ecological  balance,  vegetation  dynamics,  productivity  and  nutrient  cycling;  conservation  ecology,  seed  ecology,  nature  conservation  and  environmental  management,   ecosystem  restoration,  biogeography  and  evolution;  biodiversity  functioning  -  genetic  adaptations and distribution, habitat destruction,  peripheral populations and alien species, community  change  and  ecosystem  regulation;  biodiversity  conservation - geographical patterns in biodiversity,  habitat  fragmentation  and  conservation  areas;  biodiversity  management  and  exploitation  -  biodiversity resources and their harvesting, impact  of physical and biotic factors on sustainability - case  studies, impact of biotic and climatic factors on  biomes  and  biodiversity  -  pollution  and  over-  exploitation.
	PGR   208:
	ADVANCED   ECONOMIC

	BOTANY
	(2L+1P) I


Structure,  development  and  chemical   constituents of economically important plants/  parts/products belonging to various groups. Origin,  evolution and inter-relationship of crop plants:  cereals - wheat, maize and rice; millets - pearl millet,
sorghum; legumes - chick pea, green gram, pigeon  pea;  oil  yielding  plants  -  Brassica,  groundnut;  beverages  - tea; spices and condiments - alliums,  black pepper; vegetables- brinjal, okra, potato; fruits  -  mango,  citrus,  banana;  fibres  -  cotton,   jute;  economic importance of plants and plant based  products  with  reference  to  changing  social,  environmental and aesthetic needs.
PGR 209:    ADVANCED PLANT TAXONOMY
(2L+1P) III
Classical and modern species concepts; variation  within species, phenotypic plasticity, differentiation  and evolution of species; systematic studies based  on  taxonomic evidences like morphology, anatomy,



embryology, palynology, bio-geography,  cytology,
phytochemistry and  molecular data.
Biosystematic approaches in plant taxonomy  - some case studies; taxonomy of cultivated  plants with emphasis on indigenous groups,  hybrids,  domesticated  species  and  wild-  cultivated continuum; taxonomic problems and  their   resolution;  methods  of  analysis  and  interpretation;  tools  of  taxonomy  for  identification  of  plant  species  and  variation  patterns therein; field and herbarium methods,  floristic and monographic studies; taxonomic  databases and documentation methods.
PGR  299:     SEMINAR
(1L) I/II/ III
