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	PLANT  PHYSIOLOGY
	
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	
	

	
	I Trimester
	
	
	

	
	
	
	L
	P

	A 6
	CROP  MORPHOLOGY  AND  PHYSIOLOGY
	1
	
	1

	PP 100
	PRINCIPLES  OF  PLANT  PHYSIOLOGY-I
	3
	
	0

	PP 101
	EXPERIMENTAL  PLANT  PHYSIOLOGY
	0
	
	3

	PP 203
	STRESS  PHYSIOLOGY
	2
	
	1

	PP 205
	PHYSIOLOGY  OF  REPRODUCTION
	2
	
	1

	PP 210
	PHYSIOLOGY  OF  CROP  PLANTS  II
	2
	
	0

	PP 211
	PHOTOSYNTHESIS
	2
	
	0

	PP 299
	SEMINAR
	1
	
	0

	
	II  Trimester
	
	
	

	PP 104/
	
	
	
	

	ES 104
	GLOBAL CLIMATE CHANGE
	2
	
	1

	PP 200
	PRINCIPLES OF PLANT PHYSIOLOGY-II
	3
	
	0

	PP 204
	MINERAL NUTRITION
	3
	
	2

	PP 206
	PHOTOBIOLOGY
	2
	
	0

	PP 207   PHYSIOLOGY OF GROWTH AND YIELD
	2
	
	1

	PP 212
	CELL  PHYSIOLOGY
	2
	
	0

	PP 214
	PHYTOTRONICS
	2
	
	2

	PP 299
	SEMINAR
	1
	
	0

	
	III  Trimester
	
	
	

	PP 208   CHEMICAL REGULATION OF GROWTH
	3
	
	1

	PP 209   PHYSIOLOGY OF CROP PLANTS-I
	2
	
	0

	PP 213
	ADVANCED METHODS IN PLANT PHYSIOLOGY
	1
	
	2


	PP  215/
	
	
	

	ST 215
	PHYSIOLOGY  OF  SEEDS
	2
	1

	PP 216
	PLANT  METABOLISM
	3
	0

	PP 217
	PHYSIOLOGY  OF  RIPENING  AND  SENESCENCE
	2
	1

	PP 218
	PHYSIOLOGY  AND  BIOCHEMISTRY  OF  HERBICIDES
	2
	1

	PP 299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline: PP 100, PP 101, PP 200, PP 204 and PP 207.
Plant  Physiology
Major Field :
Plant Physiology
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     6:     CROP     MORPHOLOGY     AND  PHYSIOLOGY                                   (1L+1P)  I
Morphology and anatomy of root, stem, stem,  leaf, flower, pollination, fertilization and embryology  and embryology of important crops of India. Cell  structure  and  function,  Plant  growth  and  development. Water-relations, mineral nutrition,  photosynthesis, respiration, plant growth regulators.
	PP    100:
	PRINCIPLES
	OF
	PLANT

	PHYSIOLOGY-I
	
	(3L) I


Structure  of  a  typical  cell,  cell  wall  and  plasma  membranes,  nucleus  and  nuclear  membrane,      ribosomes,      glyoxyomes,  peroxisomes  and  golgi  apparatus.  Diffusion,  imbibition, osmosis, osmotic quantities and their  inter-relationships, plasmolysis, forces involved  in water absorption by root cells, movement of  water  within  the  plant,  ascent  of  sap.  Transpiration:  water  loss  from  plant  parts,  stomatal  movement-opening  and  closing  mechanism, evapotranspiration, soil-water-plant



relationship, water use efficiency. Water stress:  kinds   of   stress,   escape   and   tolerance  mechanisms.  Soil  as  the  source  of  nutrients,  nutrient uptake by plant roots, passive and active  uptake,  Donnan’s  equilibrium,  apparent  free  space, carrier concept of ion uptake. Essential  elements:  specific  role  in  plant  functions,  deficiency and toxicity symptoms. Significance  and  historical  background  of  photosynthetic  apparatus and pigments-structure and function,  light absorption and transfer of energy, electron  transport and photophosphorylation-cyclic and  non-cyclic.  Carbon  dioxide  fixation  and   reduction; C3 photosynthetic carbon reduction  cycle-outline  of  reactions,  regulation  and  location,   C4   photosynthetic   cycle   and  crassulacean acid metabolism main features and  evolutionary  significance,  factors  affecting  photosynthesis,      CO2      compensation  concentration,  photosynthesis  in  relation  to  herbicides. Photorespiration: location, outline of  reactions,  significance  in  plant  productivity.
Respiration:  definition,  significance,  glycolysis  and  fermentation,  Kreb  cycle,  location  and  outline of reactions, factors affecting respiration,  respiratory quotient, Pasteur effect. Carbohydrate  metabolism:  translocation  and  interconversion  of sugars, mechanism of sugar transport, starch-   sugar synthesis and degradation. Fat metabolism:  synthesis  of  lipids.  Nitrogen  metabolism:  nitrogen cycle and its fixation by symbiotic and  free  living  bacteria,  nodulation,  NO3–  assimilation in plants, amino acids synthesis and  transamination, protein structure and synthesis.  Growth  and  its  measurement.  Natural  plant  hormones-their    physiological    effects.  Photoperiodism:  definition  and  perception  of  photoperiodic stimulus, evocation, phytochrome,   circardian            rhythms,            flowering   hormones,vernalization,  senescence,  plant  movements.
	PP   101:
	EXPERIMENTAL
	PLANT

	PHYSIOLOGY
	
	(3P)  I


Effect  of  water  potential  and  temperature  on seed germination.  Measurement of osmotic  potential,  water  potential,  RWC;  Principles  of  psychrometry    and    pressure    chamber.  Measurement of transpiration, photosynthesis by  infra red gas analyser. Isolation and separation  of  photosynthetic  pigments.  Principles  of  spectrophotometry      and      colorimetry.   Determination  of  stomatal  index  of  leaf.  Basic  methods  pertaining  to  plant  growth  analysis.
Estimation  of  amino  acids,  protein,  sugars,  oil  content, ion leakage, nitrite reductase and nitrate  reductase enzymes, elemental analysis. Bioassay  of  plant  growth  regulators  (gibberellin  and  auxin).
	PP   104/ES
	104:
	GLOBAL
	CLIMATE

	CHANGE
	
	
	(2L+1P)  II


Definition  and concepts of climate change,  climate variability, greenhouse effect, history and  evidences of climate change, causes of climate  change with emphasis to agriculture, monitoring  of greenhouse gases, scenarios of climate change,



rising carbon dioxide concentration and its impact  on agroecosystem, carbon dioxide enrichment  technology and research for crop plants. GCMs,  impacts on various agro ecosystems, methodology  for  impact  assessment,  adaptations  of  climate  change,  mitigation  of  climate  change,  carbon  sequestration. International  conventions and global  initiatives.
	PP    200:
	PRINCIPLES
	OF
	PLANT

	PHYSIOLOGY-II
	
	(3L)  I


Cell  organelles-complexity  of  metabolism  and  biochemical  unity  of  cell  organelles  viz.  mitochondria,  chloroplast,  microbodies.  Regulation of compartmentation of enzymes-flux  of  carbon  between  cytosol,  chloroplast  and  mitochondria,  mitochondrial  and  cytosol  interaction in protein metabolism, protein import  into  mitochondria.  Nitrogen  fixation,  nitrate  reduction  and  ammonia  assimilation,  amino  acids  and  ureides  biosynthesis.  Fatty  acid  and  lipid   biosynthesis   and   degradation   in  membranes, plastids and endoplasmic reticulum.  Respiration- energetics of respiration, formation   of  ATP  and  reducing  power  in  the  light,  photophosphorylation,  anabolic  and  catabolic  role  of  citric  acid  cycle,  respiration  of  lipids,   proteins,  carbohydrates  and  amino  acids,  physiological function of alternate pathway, dark  respiration in green cells, fermentation. Enzymes-  definition  and  classification,  enzyme  kinetics.  Secondary  metabolites-terpenes,  phenols  and  alkaloids.
PP 203:    STRESS PHYSIOLOGY    (2L+1P)  I
Problems of water, temperature, salt, water  logging and pollution stresses internationally and  nationally.  Drought:  magnitude,  frequency  and  severity,  impact  on  agriculture  and  society,  response of wild population and crops to drought.  Drought resistance in crops: various mechanisms:  some case studies, molecular and genetic basis  of  drought  resistance,  breeding  for  drought  resistance.  Salt  stress-  alkalinity  and  salinity,  morphological,  physiological  and  biochemical  responses  to  various  salts,  mechanism  of
resistance to salt and selection through tissue culture,  breeding for salt resistance. Temperature and crop  productivity: tolerance to heat and frost. Growth  metabolic processes and tolerance to water logging.  Pollution and crop productivity: pollution indicators.  Genetic engineering for various stresses. Light stress  (cloudy days)- a problem for kharif crop.
	PP  204:
	MINERAL  NUTRITION
	

	
	(3L+2P)
	II


History, definition and classification, mineral  content  of  plant  tissues.  Pathway  of  nutrients  from external solution into the roots. Structure  and composition of membranes. Driving forces  for  the  transport  of  nutrients  across  the  membrane. Characteristics of ion uptake by the  roots.  Interaction  between  the  ions,  radial  transport across the roots, ion uptake along the  roots, mechanisms of iron release into the xylem,  xylem  transport,  phloem  transport,  nutrient  cycling between shoots and roots, remobilization  of  mineral  nutrients.  Uptake  of  gases  through  stomata, uptake of solutes, foliar application of  mineral nutrients, leaching of mineral elements  from leaves. Availability in soil/ atmosphere and  crop  requirements,  uptake  and  translocation,  metabolic  functions,  optimum  requirement,  deficiency  and  toxicity,  visible  morphological  and anatomical effects, cellular and sub-cellular  effects, effect on composition and metabolism.  Nutrient release and immobilization, nitrification  and denitrification, growth and morphology of  roots, nutrient uptake process, allelopathy, major  nutrient  variation,  inefficiency.  in  nutrient  utilisation,  efficiency  under  nutrient  stress,   mechanism   of   differences   in   nutrient  requirements,   screening   and   selection  techniques.  Practicals:  diagnosis  by  visible  symptoms,  plant  analysis,  histochemical  and  biochemical  methods,  plant  analysis  vs.  soil  analysis, treatment of disorders.
	PP
	205:
	PHYSIOLOGY
	OF

	REPRODUCTION
	
	(2L+1P)   I

	
	The
	history
	of
	photoperiodism,


Photoperiodic response groups, assessment of



flowering response, the perception of day length,  photoperiodic induction, monitoring day length,  role  of the dark period, floral evocation - histology and  studies with inhibitors and antimetabolites, the  inhibition of floral initiation in non-inductive day  length, phytochrome .is the primary photoreceptor  in photoperiodism, the circadian clock involved in  photoperiodic  time  keeping,  biochemistry  of  flowering  -  growth  regulating  substances,  sex  expression, vernalization, further growth of flower-  genetic  control  of  floral  organ  development,  Miscellaneous effect of day length and temperature  and its implications in agriculture and horticulture.
PP 206:    PHOTOBIOLOGY
(2L)  II
Solar  energy,  its  property  and  mode  of  transmission  from  sun  to  earth  surface,  atmospheric screen and re-radiation of energy  from       earths,       greenhouse       effects.  Photomorphogenesis,  directional  and  non-  directional  light  stimulus.  Phototropism,  photonasty  and  leaf  movement.  Chlorophyll  formation   and   chlorophyll   movement.  Movement  of  protoplast.  Light  regulation  of   phenol, flavonoid and carotenoid biosynthesis.  Phytochrome and regulation of plant processes.  Blue light/cryptochrome mediated responses and  their regulations. Light and endogenous rhythm.  Light and plant metabolism
	PP  207:
	PHYSIOLOGY  OF  GROWTH  AND

	YIELD
	(2L+1P) II


Definition of crop plants, principles of growth  analysis  and  practical  implications.  Patterns  of  growth   and   development,   source-sink  relationship  and  factors  affecting  dry  matter  partitioning. Yield and yield components, role  of  environmental  factors  affecting  growth  and  yield,  radiation,  temperature,  water,  CO2,  air  pollution. Crop simulation and modelling.
	PP  208:
	CHEMICAL  REGULATION  OF

	GROWTH
	(3L+1P)  III


Discovery,  structure,  biosynthesis  and
metabolism, measurement, developmental and  physiological effects, cellular and molecular modes  of action and commercial applications of growth  regulators. Hormonal regulation of plant behaviour:  applied  research,  tissue  culture,  biosynthetic  pathways as control points in hormone regulated  development, plant hormone reception, regulation  of development by non-hormone messengers. Role  of plant growth regulation in agriculture-a case study  for  analysing  the  role  of  PGRs  in  enhancing  productivity and in post-harvest physiology.
	PP   209:
	PHYSIOLOGY
	OF
	CROP

	PLANTS-I
	
	
	(2L)  III


Cereals: wheat, rice, maize, sorghum and minor  millets.
Origin,  evolution  and  distribution  of  crop,  adaptability  of  crop  to  different  agroc1imatic  conditions,  crop  characteristics-growth  and  development     (both     vegetative     and  reproductive), physiological processes governing  productivity, influence of climatological factors  (water, temperature, photoperiod and light) on  crop  growth  attributes  and  physiological   processes. Special problems of each crop, crop  ideotype concept and source sink relationship.
	PP
	210:
	PHYSIOLOGY
	OF
	CROP

	PLANTS-II
	
	
	(2L)  I

	
	Oilseeds : rapeseed mustard, groundnut and


sunflower.  Pulses:  mungbean,  pigeonpea,  soybean cowpea and chickpea.
Origin, evolution and distribution of crops,  adaptability of crops to different agro-climatic  conditions,  crop  characteristics,  growth  and  development     (both     vegetative     and  reproductive), physiological processes. Special  problems of each crop, crop ideotype concept  and source sink relationship.
PP 211:      PHOTOSYNTHESIS
(2L)  I
Historical, primary processes in photosynthesis,  energy transfer, fluorescence, chloroplast structure  and  function,  pigment  protein  complexes,  photosynthetic electron transport, biogenesis and  molecular genetics of chloroplast, ATP synthesis,



oxygen evolution. Carbon fixation, evidences for  carbon  fixation  cycles,  metabolism  of  carbon  compounds, photo-regulation of enzymes of carbon  fixation, photorespiration and RuBP carboxylase/  oxygenase,  crassulacean  acid  metabolism.  Environmental  regulation  of  photosynthesis,  genetics  and  evolution  of  photosynthesis,  photosynthesis and crop productivity.
	PP 212:
	CELL PHYSIOLOGY
	(2L)   II

	Introduction,  scope  with  reference  to


molecular biology. Organization prokaryotic and  eukaryotic cells. Techniques used in cell biology-  light microscopy and electron microscopy. Cell  membrane  and  permeability.  Structure  and  function  of  plant  cell  organelles-  endoplasmic  reticulum,  cytoplasm,  golgi  complex  and  cell  secretion,  lysosomes,  endocytosis,  exocytosis,  peroxysomes, mitochondria and chloroplast.
	PP 213:
	ADVANCED METHODS IN PLANT

	PHYSIOLOGY
	(1L+2P)  III


Enzyme  estimation  and  purification  procedure.  Principles  and  operation  of  spectrophotometer, infra-red gas analyser, liquid  scintillation spectrometry, gas chromatography,   high pressure liquid chromatography, Kjeldahl  methods,  gel  electrophoresis.  Physiological  basis of in vitro culture, isolation of genomic &  plasmid  DNA,  isolation  and  quantification  of  RNA, PCR techniques
PP 214:      PHYTOTRONICS
(2L+2P)   II
Concept  of  a  phytotron:  need  of  control  environment for plant growth and development,  important phytotrons around the world, growth  cabinet vs controlled glass house. Manipulation of  light intensity, quality and duration, manipulation of  temperature combination, maintenance of humidity  and gases, operational aspects of phytotrons, use of  phytotrons for physiological, biochemical studies,  plant minoorganism interaction, nutritional and crop  improvement problems. Practicals: effect of light,  temperature  and  humidity  on  growth  and  reproduction.
PP 215/ST 215:    PHYSIOLOGY OF SEEDS
(2L+1P)   III
Introduction,  seed  structure  and  function,  importance  of  seeds,  chemical  composition  of  seeds,  seed  development  and  maturation,  physiological  and  biochemical  changes,  environmental  influences,  pathways  of  inter  conversions.  Seed  germination,  factors  influencing including phytochrome, breakdown  mobilization of stored products; carbohydrates,  fat, protein, control processes in the mobilization  of  food  reserves,  hormonal  control  of  germination.  Seed  dormancy;  different  types,  mechanism  and  method  for  breaking  seed  dormancy. 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  and  temperature.  Seed  vigour:  concept,  importance, measurement; invigoration: methods  and physiological basis of it, effect of vigour on  field emergence and yield, seed hardening.
PP  216:       PLANT  METABOLISM
(3L)  III
Biosynthesis  and  degradation  of  hexose   phosphate,  biosynthesis  of  sucrose  and  its  utilization,  translocation,  breakdown  and  storage,  respiratory  metabolism,  glycolate  pathway,   pentose   phosphate   pathway,  localization  and  evidence  for  its  operation.  Starch synthesis, accumulation and breakdown  during germination and in leaves, regulation of  starch metabolism. Organic acid synthesis and  its regulation, crassulacean acid metabolism and  its  regulation.  Fatty  acids  synthesis,  glyoxylate  cycle,  membrane  lipid  structure  and  function,  phospholipids,  sulfolipids,  galactolipids,  fat  metabolism  during  germination  and  seed



development. Nitrogen cycle, nitrogen fixation,  nitrification and denitrification, nitrate and ammonia  assimilation and regulation, transamination, amino  acid synthesis, non-protein amino acids synthesis,  nitrogen  redistribution  in  cell,  nitrogen  interconversion  and  transport  during  plant  development, nodule metabolism, protein synthesis  and  its  metabolism,  sulphur  metabolism.  Biosynthesis and breakdown of nucleic acids.
	PP 217:
	PHYSIOLOGY OF RIPENING AND

	SENESCENCE
	(2L+1P)  III


Introduction,  definition  and  significance.  Ripening  behaviour  of  climacteric  and  non-  climacteric  fruits,  morphological,  structural,  cellular and sub-cellular changes, physiological  and chemical changes, respiration, sugar, protein  and associated changes in enzymes action etc.,  factors  affecting  ripening  and  its  regulation.  Cellular, sub-cellular and ultra structural changes  during  senescence  of  whole  plant,  leaves,  flowers and fruits, mechanism of senescence and  factors  affecting  senescence,  regulation  of  senescence.
	PP
	218:
	PHYSIOLOGY
	AND

	BIOCHEMISTRY  OF  HERBICIDES
	

	
	
	(2L+1P)  III


Herbicides in Indian agriculture, classification  of  herbicides.  Uptake  and  translocation  of  herbicides  (foliar  and  soil  application),  development of new herbicides, residual effect of  herbicides,  herbicide  resistance  Action  of  herbicides on photosynthesis respiration, protein  synthesis, lipid metabolism and hormone action.  Metabolism  of  herbicides,  herbicides  and  environment - Plant Physiology
PP  299:   SEMINAR
(IL) I/II/III
