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	SEED  SCIENCE  AND  TECHNOLOGY
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	ST 100
	SEED  DEVELOPMENT  AND  MORPHOLOGY
	2
	1

	ST 111
	SEED  PRODUCTION,  PRINCIPLES  AND  PRACTICES
	3
	2

	ST 144
	PHYSIOLOGICAL  TECHNIQUES  IN  SEED  SCIENCE
	0
	2

	
	AND  TECHNOLOGY
	
	

	ST 201
	HYBRID  SEED  PRODUCTION    OF  KHARIF  CROPS
	2
	2

	ST 310
	DUS  TESTING  FOR  PLANT  VARIETY  PROTECTION
	2
	1

	ST  208/
	
	
	

	PATH  208
	SEED  PATHOLOGY
	3
	2

	ST  103/
	
	
	

	ENT  103
	PRINCIPLES  OF  INSECT  PEST  MANAGEMENT
	3
	0

	ST 299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	A 12
	BASICS  OF  SEED  TECHNOLOGY
	1
	1

	ST 140
	SEED  TESTING
	3
	2

	ST 146
	SEED  PRODUCTION  TECHNOLOGY  FOR  FLOWERS
	1
	1

	ST 203
	TESTING  FOR  GENUINENESS  OF  CULTIVARS
	2
	2

	ST 210
	SEED  QUALITY  CONTROL
	3
	1

	ST 141
	SEED  STORAGE,  PHYSIOLOGY,  VIGOUR  AND  VIABILITY
	2
	1

	ST 200
	SEED  PRODUCTION  AND  CERTIFICATION
	1
	1

	
	OF  RABI  FIELD  CROPS
	
	

	ST 216
	PLANT  QUARANTINE
	2
	0

	ST  243/
	
	
	

	HORT  243 PRINCIPLES  AND  TECHNIQUES  OF  VEGETABLE  SEED  PRODUCTION  4
	1

	ST 299
	SEMINAR
	1
	0


	
	III  Trimester
	
	

	ST  143/
	
	
	

	AE  143
	SEED  PROCESSING
	2
	1

	ST 207
	SEED  ENTOMOLOGY
	1
	1

	ST 250
	SEED  PRODUCTION  OF  FORAGE  GRASSES  AND  LEGUMES
	2
	1

	ST 300
	SEED  QUALITY  ENHANCEMENT
	2
	1

	ST  215/
	
	
	

	PP 215
	PHYSIOLOGY  OF  SEEDS
	2
	1

	ST 299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline : ST 100, ST 111, ST 140 and ST 207
Seed Science and Technology
Major Field :       Seed Science and Technology
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  12:     BASICS  OF  SEED  TECHNOLOGY  (1L+1P) II
Seed  as  a  basic  input  in  agriculture,  seed  development in cultivated plants; classification of  crop plants in relation to mode of reproduction;  concept and importance of genetic purity in seed  production; seed production in self- and cross-  pollinated crops. Seed certification principles,  purpose and procedure. Identification of crop  varieties. Seed testing, sampling, seed germination,  purity and moisture testing; use of tolerance test  in seed testing; seed storage.
	ST  100:
	SEED  DEVELOPMENT  AND

	MORPHOLOGY
	(2l+1P) I


Introduction, importance of seeds, types of  seed,  reproductive  processes  in  plants,  floral  induction, floral initiation, floral morphology, seed  formation and development in cultivated plants.  Basic structure of cell and cell division, micro/  megasporogenesis, pollination and fertilization.  Barriers of pollination; incompatibility and male



sterility. Embryo and endosperm development;  polyembryony, types of fruits and their development.  Seed and seed coat structure, morphology, genetics  and  cytogenetics  of  seed  development,  seed  dispersal.  Embryo  and  seedling  structure,  development.  Identification of seed and seedling.  Apomixis, somatic embryogenesis and organogenesis  as a means of propagation, synthetic seeds.
	ST  103/ENT  103:
	PRINCIPLES  OF  INSECT

	PEST  MANAGEMENT
	(3L) I


The concept and history of pest management;  ecological and socioeconomic aspects, cost/benefit  and risk/benefit ratios; dimensions of insect plant  interactions and advances in varietal resistance to  crop pests; biological, chemical, legal, cultural,  genetic and other control tactics and their integration  for pest management; sampling and measuring for  economic levels of damage, economic injury level,  economic threshold level, analysis and modeling for  pest management; case histories; decision making  for need based pest control; succession and incidence  of crop pests as influenced by biotic and abiotic
factors; life table studies, key factor analysis, time  series analysis and their usage in pest management.
	ST 111:
	SEED PRODUCTION: PRINCIPLES

	AND  PRACTICES
	(3L+2P)    I


Seed as a basic input in agriculture, quality  concept and importance of genetic purity in seed  production;  life  span  of  varieties  and  factors  responsible for their deterioration; steps in the  development,  evaluation,  release,  notification  and  maintenance  of  varieties;  classification  of  crop  plants  in  relation  to  the  mode  of  reproduction  and  its  modification  for  hybrid  seed  production;  principles  of  hybrid  seed  production  viz.  isolation,  synchronization  of  flowering, field inspection, rogueing etc.; special  agronomical practices for seed production and  effect  of  environment  before  harvest  on  seed   quality; male sterility and self incompatibility in  hybrid seed production, role of insect pollinators  and  their  management  for    hybrid  seed  production, ecology and dynamics of pollinators;  seed  quality  control  system  and  organization,  suitable  seed  production  areas,  seed  village  concept;  agencies  responsible  for  seed  production, seed industry in India, custom seed  production,  role  of  seed  growers  and  seed  producers in hybrid seed production.
ST 140:    SEED TESTING
(3L+2P)  II
History and development of seed testing at  National  and  International  level,  role  of  seed   testing in the seed programme; seed testing rules  and procedures – sampling, mixing, dividing, purity  analysis, germination, heterogeneity test, viability,  vigour, moisture content, other determinations –  crop and weed seed, other distinguishable varieties  (ODV),   insect   infestation,   provenance  determination, luster and weight, identifications of  crop and weed seeds, testing for trueness of varieties,  seed health, testing pelleted seeds, testing tree and  plantation crop seeds; dormancy and pretreatment,



reporting seed  testing results; issue of certificates;  seed  surveys,  seed  testing  laboratory  layout,  furnishing and management; variabilities in seed  testing  results, factors affecting variabilities, use of  tolerance table, application of statistical methods  such as sequential sampling.
	ST  141:
	SEED  STORAGE,  PHYSIOLOGY,

	VIGOUR AND VIABILITY
	(2L+1P) II


Introduction, need for seed storage, stages of  seed storage, factors influencing, physiological,  biochemical and cytological changes; causes of  seed deterioration, water status in seed, longevity,  viability  equations  and  prediction  of  seed  storability, storage of certified, foundation, breeder  seed and germplasm; seed packaging, construction  and equipping seed stores, cryo-preservation; seed  vigour and its concept, seed priming, physiological  and biochemical basis of priming; vigour, viability  and yield.
ST 143/AE 143:    SEED PROCESSING  (2L+1P) III
Introduction of seed processing, preparing seed  for  processing,  drying,  cleaning  and  grading,  treatments, handling, weighing and bagging; seed  storage, construction, layout and installation of seed  processing plant; economics of seed processing and  management of seed processing plants.
ST  144:      PHYSIOLOGICAL  TECHNIQUES  IN  SEED  SCIENCE  AND  TECHNOLOGY
(2P) I
Determination  of  seed  constituents  viz.  carbohydrates,  lipids  and  proteins;  study  of  imbibitional pattern, dehydrogenase and amylase  activity in dormant and germinating seeds; study of  various  kinds  of  dormancy  and  physical  and  chemical methods to break it.  Physical and chemical  factors affecting seed germination viz. seed coat  permeability, presence of inhibitors, temperature,  pH of the medium and light. Physiological processes  eg. membrane permeability, lipid peroxidation and
respiration involved during seed deterioration.  Vigour test methods and seed invigoration.
ST    146:                  SEED    PRODUCTION  TECHNOLOGY  FOR  FLOWERS  (1L+1P) II
History  of  floriculture  and  flower  seed  production; classification of flowering plants based  on the pollination and reproduction behaviour;  variety development and maintenance of annuals  and perennials; seed production of flowers in  relation to choice of area, climatic requirement,  agronomic practices, rougeing and field inspection;  seed production of major annual flowers; Marigold,  China aster, Antirrhinum, Phlox, Pansy, Static,  Hollyhock; asexual reproduction of major cut  flower   crops   viz.   Carnation,   Gerbera,  Chrysanthemum,  Dahlia,  Rose  and  Orchid;  multiplication  of  bulbous  flowers;  Gladiolus,  Tuberose, Tulip, Lilium; storage and handling of  bulbs and tubers; processing, testing, storage,  packaging and marketing of flower seed; seed and  clonal standards of commercial flower crops.
ST  200:         SEED  PRODUCTION  AND  CERTIFICATION  OF  RABI  FIELD  CROPS
(1L+1P) II
Production and certification of different classes  of important rabi cereals, pulses, oilseeds, forage  crops and potato with special emphasis on land  requirement, rogueing, field inspection, harvesting,  threshing, pre-processing care, sealing, bagging and  issue of certificates.
	
	
	(Pre-requisite: ST 111)

	ST 201:
	HYBRID SEED PRODUCTION OF

	KHARIF  CROPS
	(2L+2P) I


Hybrid seed production and certification of  different classes of seed of important kharif cereals,  millets, pulses, oilseeds, fibres, forage and other  crops with special emphasis on land requirement,  isolation,  critical  cultural  practices,  pollination  management, rogueing, field inspection, harvesting,  threshing, pre-processing care, sealing and bagging



	and issue of certificates.
	

	
	
	(Pre-requisite: ST 111)

	ST  203:
	TESTING  FOR  GENUINENESS  OF

	CULTIVARS
	(2L+2P)  II


Objective  of  cultivar  purity  test,  general  principles and methods.  Use and limitations of  laboratory, green house and field plot methods in  determination of genuineness of cultivars, recent  advances  in  conducting  genetic  purity  tests  in  laboratory, green house and field plot tests; a case  study in hybrid cotton, reporting of results and  inference.  Biochemical tests for genetic purity such  as phenol, electrophoresis, peroxidase, DNA finger  printing etc., their use in varietal registration.  Use  of  computer-based  machine  vision  for  varietal  identification.
ST  207/ENT  207:       SEED  ENTOMOLOGY  (1L+1P) III
Principles of seed entomology, insect pests and  their classification based on mode of infestation.  Study  of  major  insect-pests  of  crops  and  their  management  during  seed  production.  Various  methods  of  insect-pest  control.    Different  pesticides, their handling and safe use on seed crops.  Study of storage insect-pests infesting seeds, their  development  and  economic  importance.  Management of storage insect-pests, mites and  rodents. Seed sampling and loss estimation. Storage  ecology of infected seeds, principles of fumigation,  fumigants and their use, effect of different fumigants,  preservatives and seed protectants on seed quality.  Controlled atmosphere storage; type of storage  structures-onfarm and commercial.
ST  208/PATH  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 infection; seed health testing and  techniques for the detection of seed borne pathogens  and their characterization, testing of treated seeds;  its implications; seed certification and seed health  standards  with  particular  reference  to  notified  diseases.
ST  210:      SEED  QUALITY  CONTROL  (3L+1P) II
Seed  quality  control  and  its  importance;  factors  affecting  seed  quality  during  different  stages of seed production, processing, handling,  marketing and distribution; seed quality control  systems, seed legislation – history, concepts and   importance, Indian Seed Act, Seed Rules and Seed  control  Order,  New  Seed  Policy  1988,  quality  control  for  import  and  export  of  seeds  and  vegetatively propagated material.  Seed Standards,  role of Seed Inspectors and Seed Analysts.  Seed  Certification – history, concepts and importance;  organization;  phases  of  seed  certification,   generation  system  of  seed  multiplication,  field  inspection – principles and techniques; inspection  at  harvesting,  threshing  and  processing,  plant  registration requirements.  Pre- and post quality  control test for genetic purity, revalidation.  Seed   Certification  internationally  –  Organization  of  Economic Cooperation and Development: Seed  Certification  Schemes.    Management  of  Seed  Quality Control programme.
ST 215/PP 215:     PHYSIOLOGY OF SEEDS
(2L+1L)  III
Introduction,  importance  of  seeds,  seed  structure  and  function;  chemical  composition  of  seeds,  seed  development  and  maturation,  physiological and biochemical changes during seed  maturation.  Seed  dormancy:  different  types,  environmental influences, mechanism and control



includig phytochrome, method for breaking seed  dormancy. Seed germination: factors influencing,  breakdown and mobilization of stored products,  carbohydrates,  fat,  protein,  pathways  of  interconversion,  control  processes  in  the  mobilization of food reserves, hormonal control  of  germination;  desiccation  tolerance  and  sensitivity in relation to seed longevity; factors  influencing loss of seed viability during storage,  physiological and biochemical changes associated  with seed ageing, theories of seed ageing; seed  viability and its evaluation; seed storage; protection  from water, temperature and contaminants. Seed  vigour: concept, importance, measurement; seed  invigoration: methods and physiological basis,  effect of vigour on field emergence and yield, seed  hardening.
ST  216:       PLANT  QUARANTINE
(2L)   II
History and economic significance of plant  quarantine; principles and concepts; scope and  prospects; plant quarantine operations in Indian  context;  new  policy  on  seed  development  in  India;  international  spread  of  seed-borne  diseases due to export & import; pest risk analysis  concept  in  plant  quarantine;  role  of  plant  quarantine in preventing and / checking the spread  of insect & plant pathogen, nematodes; export &  import plant quarantine; domestic quarantine, its  weakness and measures for its strengthening; plant  protection convention and international cooperation  in plant quarantine; problems in assessing the overall  effectiveness of plant quarantine; techniques for the  detection of insects/mites, nematodes, fungal and  bacterial  pathogens,  viruses  and  salvaging  of  infested/infected germplasm.
	ST  243/HORT  243:
	PRINCIPLES  AND

	TECHNIQUES
	OF
	VEGETABLE   SEED

	PRODUCTION
	
	(4L+1P) II


Importance and present status of vegetable seed  industry;  intellectual  property  rights  and  its  implications; seed morphology and development in  vegetable seeds; raising of crops for vegetable seed
production;  environmental  factors  related  to  flowering/bolting in vegetable crops; pollination  systems  and  breeding  techniques  related  to  vegetable  seed  production  in  different  crops;  isolation distances, rogueing, selection procedures  and criteria for seed production; hybrid seeds.
	ST 250:
	SEED PRODUCTION OF FORAGE

	GRASSES AND LEGUMES
	(2l +1P) III


Importance of forage grasses and legumes  for  agricultural  productivity  and  rehabilitation  of  degraded  lands.  Grass  covers  of  India  and  dominant grass and legume species. Important  exotic forage grasses and legumes. Crop growth  and  development,  flowering  phenology,  seed  yield. Environmental control of seed production;  grassland management practices for seed crops,  problems  in  achieving  high  seed  yield  and  prospects  of  pasture  grass  and  legume  seed  production in India. Structure and form of seeds,  seed  setting,  shattering,  stage  of  harvest,  seed  processing  and  pure  seed  definition.  Seed
treatment, storage and certification standards.
	ST
	300:
	SEED
	QUALITY

	E N H A N C E M E N T
	
	(2L+1P)  III


Concept and significance; seed invigoration;  seed priming and priming agents; physiological and  molecular basis of seed invigoration; storability of  invigorated seeds; mid-storage seed treatments for  seed  quality  enhancement;  seed  treatments  (including pesticides) –  principles and methods of



seed treatments; physical seed treatment; chemical  seed treatments; use of botanical and biocontrol  agents; seed treating machines, film coating, seed  tapes, mats, seed pelleting and colouring; synthetic  seeds; somatic embryogenesis; embryo encapsulation  systems and hardening of artificial seeds; cryo  preservation, desiccation tolerance.
	ST  310:
	DUS  TESTING  FOR  PLANT

	VARIETY PROTECTION
	(2L+1P)  I


Genesis  of  plant  variety  protection  (PVP);  International Union for Protection of New Varieties  of  Plants  (UPOV)  and  its  functions;  General   agreements on Tariff and Trades (GATT) agreement  in relation to protection of plant varieties; Protection  of Plant Varieties and Farmers’ Rights (PPV&FR)  Act,  2001;  PPV&FR  rules,  2003;  criteria  for  protection of new varieties of plants; principles and  procedures of Distinctness, Uniformity and Stability  (DUS) testing; test guidelines, planting material,  duration,  testing  options,  varieties  of  common  knowledge,  reference  collection,  grouping  of  varieties,  types  and  categories  of  characters;  technical  questionnaire;  assessment  of  DUS  characters based on morphological, biochemical and  molecular markers;  statistical procedures; computer  software for use in DUS testing; impact of PVP on  growth of seed industry; practical exercise of DUS  testing in rice, wheat, pearl- millet, maize, rose and  cauliflower.
ST 299:      SEMINAR
(1L) I/II/III
