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UNIT - I  
 
BIOLOGY & DIVERSITY OF VIRUSES, BACTERIA AND FUNGI:  
General characters of viruses, ultrastructure of virions, Isolation and purification of viruses; Chemical 
nature, replication, transmission and economic importance of viruses.  
Phytoplasmas: General characteristics and role in causing plant diseases.  
Bacteria: Archaea, Eubacteria general account; Ultrastructure, nutrition and reproduction.  
Biology and economic importance of Cyanobacteria - Salient features and biological importance.  
Mycology: General characters of fungi, Cell ultrastructure, unicelluar and multicelluar organization. 
Cell wall composition, nutrition (saprobic, biotrophic, symbiotic) reproduction (vegetative, asexual, 
sexual); heterothallism: heterokaryosis and parasexuality.  
Classification of fungi: Recent trends in classification -   Phylogency of fungi - General account of  
Mastigomycotina, Zygomycotina, Ascomycotina, Basidiomycotina, and Deuteromycotina.  
Fungi in industry, medicine and as food; fungal diseases in plants and humans.  Mycorrhizae, Fungi as  
bio-control agents.  
General  principles  of  plant  pathology:  Infection,  disease  development,  symptomatology  and 
epidemiology  of  plant  diseases  incited  by  fungi,  bacteria,  viruses,  viroids  and  phytoplasmas. 
Principles of plant disease control.  
 
BIOLOGY & DIVERSITY OF ALGAE & BRYOPHYTES:  
Phycology:  Range  of  structure,  interrelations  &  evolution  of  different  groups;  Cyanophyceae; 
Chlorophyceae, Xanthophyceae.  Bacillariophyceae; Pheophyceae and Rhodophyceae.  
General account of algae: Alage in diverse habitats (Terrestrial, fresh water and marine); Thallus 
organization;  Cell  ultra  structure;  reproduction (Vegetative,  asexual  and  sexual);  Criteria  for 
classification of algae; pigments, reserve food; Algal blooms. Algal biofertilizers, Algae as food, feed; 
Algae in industry; Algae - invertebrate association.  
Bryophytes: Origin, distribution, morphology, structure, reproduction, evolution of sporophyte; life 
history; classification and fossil bryophytes.  General account of Marchantiales, jungermaniales and 
polytrichales; economic and ecological importance.  

 
UNIT - II  

 
BIOLOGY & DIVERSITY OF PTERIDOPHYTES & GYMNOSPERMS: 
Pteridophytes:  
Origin, morphology, anatomy and reproduction, Classification and evolution of stele.  Heterospory 
and origin of seed habit; apogamy and apospory; ecological importance, chemical factors controlling, 
gametophyte;  antheredia,  archegonia,  fossil  pteriodophytes;  strobilus  and  evolution  of  sorus; 
Introduction to Psilophytopsida, Psilopsida, Lycopsida, Sphenopsida and Pteropsida.  
Gymnosperms:  
Introduction, classification and distribution of Gymnosperms; Structure of sperms, pollen grains and 
pollen germination; Complexity of female gametophyte; Evolution of Gymnosperms.  
Brief account of the families of Pteridospermales (Lyginopteridaceae, Medullosaceae, Caytoniaceae 
and Glossopteridaceae); General account of Cycadeoidales and Cordaitales.  
Structure and reproduction in Cycadales, Ginkgoales, Coniferales, Ephedrales, Welwitschiales and  
Gnetales.  
 
TAXONOMY OF ANGIOSPERMS:  
Origin of intrapopulation variation: Population and the environment, ecads and ecotypes; variation  
and differentiation of species - various models; Taxonomic hierarchy; the species concept; species,  
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genus, family and other categories; principles used in assessing relationships, delimitations of taxa and 
attribution of rank.  
International  code  of  Botanical  nomenclature:  Salient  features;  polynomial  and  binomial 
nomenclatures; rules of taxa, typification; rule of priority, effective and valid publication; author 
citation; retention choice and rejection of names origin and Evolution of Angiosperms.  
Systems of angiosperm classification : Historical development of phenetic versus phylogenetic 
systems of classification. Bentham and Hooker, Engler and Prantle, Bessey, Hutchinson, Cronquist, 
Thorne, Dahlgren systems- merits and demerits. Study of Amentiferae, Magnoniales, Centrospermae, 
Tubiflorae-Alismatales, Helobiales and Glumiflorae.  
Taxonomic Evidences: Morphology, anatomy, palynology, embryology, cytology, phytochemistry; 
Genome analysis and Nucleic acid hybridization; Serological, Biochemical and Molecular techniques; 
Numerical Taxonomy.  

UNIT  -  III  
 
TECHNIQUES IN CELL BIOLOGY AND CYTOLOGY:  
Light and Electron Microscopy: Basic  Principles and  Applications; Chromatography  - Basic 
Principles, Types - Paper, Thin layer and column Chromatography techniques and their applications. 
Spectroscopy: Lamberts and Beers Law, Absorbance and Transmittance; Extinction Co-efficient. 
Centrifugation-Basic Principles, Types and Applications; Sedimentation coefficient.  
Electrophoresis: Different types, Principles and Applications; SDS-PAGE technique.  
Tracer Techniques: Principle and Applications of radio isotopes in Biology.  
Structural Organization of Plant Cells: Cell wall structure and function, Plasmodesmata - Structure 
and function; Structural organization and functions of Plasma membrane; Cytoskeleton and Cell 
mobility,  Structure  and  functions  of  Endoplasmic  reticulum,  Golgi  apparatus,  Lysosomes  and 
Peroxisomes, Structural organisation of Chloroplast, Mitochondria and Ribosomes.  
Nucleus:  Interphase  Nucleus,  Chromatin  Organization,  Nucleosome  Organization,  Molecular 
Organization of Centromere and telomere.  Structural Organization of Chromosomes, Special types of 
chromosomes - Polytene and Lampbrush chromosomes; Molecular events of cell cycle and its 
regulation. Mitotic cell cycle and its regulation.  
 
GENETICS:  
Genetics  of  prokaryotes  and  eukaryotic  organells;  Mapping  the  bacteriophage  genome;  phage  
phenotypes; genetic recombination in phage; genetic transformation, conjugation and transduction in  
bacteria.  
Structural and numerical alterations in chromosomes: Origin, meiotic behaviour of duplication, 
deficiency, inversion and translolcation; heterozygotes; origin, occurrence, production and meiosis of 
haploids,  aneuploides;  origin  and  production  of  autopolyploids;  chromosome  and  chromatic 
segregation, allopolyploids, types, genome constitution and analysis; evolution of major crop plants, 
induction and characterization of trisomics and monosomics.  
Genetic recombination and Genetic mapping: Independent assortment, mechanism of crossing over 
and recombination; role of Rec A and Rec BCD enzymes; chromosome mapping, linkage groups, 
genetic markers, construction of molecular maps, correlation and genetic and physical maps.  
Mutations: Spontaneous and induced mutations, physical and chemical mutagens, molecular basis of 
gene  mutations,  transposable  elements  in  prokaryotes  and  eukaryotes,  mutations  induced  by 
transposons, site-directed mutagenesis; DNA damage and repair mechanism.  
 
PLANT PHYSIOLOGY AND METABOLISM:  
Thermodynamic Concepts:  Free energy, Chemical potential, redox potential.  
Translocation of water and solutes: Plant cell water relations, Mechanism of water uptake and 
transport in plants; SPAC concept; Stomatal movements, Phloem transport of organic substances - 
Phloem loading and unloading; passive and active solute transport; membrane transport proteins.  
Fundamentals of Enzymology: General concepts, allosteric mechanism, mode of enzyme action, 
regulator and active sites, isozymes.  
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Photosynthesis: General concepts and historical background; photosynthetic pigments, Photosystems  
and light harvesting complexes; Photooxidation of water- Oxygen evolving complex,  Water oxidation  
clock; Mechanisms of Photosynthetic electron and proton transport; Photophosphorylation-ATPase;  
Carbon assimilation-Calvin Cycle, C4 cycle and CAM pathway; Biosynthesis of starch and sucrose.  
Respiration and Lipid metabolism: Over view of plant respiration, Glycolysis, TCA cycle, electron  
transport and ATP synthesis, Pentose phosphate pathway, Glyoxylate cycle, structure and functions of  
lipids, Fatty acid biosynthesis; synthesis of membrane, structural and storage lipids; catabolism of  
lipids.  
Nitrogen and sulphur metabolism: Biological Nitrogen fixation, mechanism of nitrate uptake and 
reduction, ammonia assimilation; sulphate uptake and assimilation.  
Plant growth regulators and elicitors: Physiological effects and mechanism of action of auxins,  
gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, polyamines, Jasmonic acid and  
salicylic acid.  

 
UNIT  -  IV  

PLANT DEVELOPMENT:  
Growth, Differentiation and Morphogenesis. Definition of development and differentiation with 
examples, Tissue types and   Tissue systems in Plants.  
Root growth and development  
The Root apical meristems; Cell division- Cell expansion and cell elongation in the root meristem. 
Differentiation of the Root; Vascular tissue, Root hair formation; Lateral root formation. Regulation of 
root growth, Root microbe interaction.  
Stem Growth and Development  
Organization of the shoot apex, cytological and molecular analysis of shoot apical meristems. Tissue 
differentiation in the shoot. Vascular tissue  differentiation in the shoot apex.  
Xylem regeneration in stem internodes, Calluses and Isolated cells. Vascular cambium and its activity. 
Phloem  differentiation,  Wood  development  in  relation  to  environmental  conditions.  Abnormal 
secondary growth with examples.  
Leaf growth and differentiation: Leaf determination and development of leaves. Evolution of leaf 
form - Heteroblasty and heterophylly. Differentiation of leaf cells & tissues with examples.  

PLANT REPRODUCTION:  
Reproduction:  Vegetative options and sexual reproduction; flower development.  
Male gametophyte: Structure of anther; Microsporogenesis, role of Tapetum; Pollen development, 
pollen tube growth and guidance; Pollen storage; Pollen allergy; elements of Palynology.  
Female gametophyte: Ovule development; Megasporogenesis; Organization of the Embryo sac, 
structure of the embryo sac cells.  
Pollination,   pollen-pistil   interaction   and   fertilization:   Floral   characteristics,   Pollination  
mechanisms and Vectors; Breeding systems; commercial considerations; Structure of the Pistil; Pollen  
- Stigma interactions, Sporophytic and Gametophytic Self-incompatibility; Double Fertilization; in 
vitro Fertilization.  
Seed  development  and  fruit  growth:  Endosperm  development  during  early  maturation  and 
desiccation stages; Embryogenesis, Polyembryony; Apomixis; Dynamics of fruit growth.  
Experimental and Applied embryology:  Embryo culture, Ovule and seed culture; Nucellus Culture; 
Ovary culture; Gametic transformations; Parthenocarpy.  
 
PLANT ECOLOGY:  
Soil, climate and vegetation patterns:  Soil profile, types, texture, Physical and Chemical properties, 
Organic matter and Micro flora - Plant association.  
Major climatic zones:  concept, types of Tropical, Temperate, Alpine, Grass land and Desert biomes. 
Vegetation  organization  and  development:  Concept  of  community,  Community  coefficient, 
Interspecific association, Competition, Predation, Mutualism, Insect plant interaction, Figs- Fig wasps; 
Concept of Ecological nitches  
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Ecosystem Dynamics:  Structure and functions, Primary production, Energy Dynamics, Trophic 
organization, Energy flow pathways, Ecological Efficiencies, Bio-Geo Chemical cycles of C, N, P, S, Fe, 
CO2 and H2O.  
Environmental Hazards and Management:  Air, Water, Soil, Sound, Radiation, Heavy metals and 
Atomic Pollutions, effects on plants and ecosystems and control measures.  
Climatic changes:  Green house gasses, Ozone hole and Ozone layer depletion, impact on plant and 
ecosystem, restoration.  

 
 
UNIT - V  

MOLECULAR BIOLOGY OF PLANTS:  
Chloroplast genome: Genome organization; gene expression; RNA editing; nucleo-chloroplastic 
interactions.  
Mitochondrial genome: Genome organization; gene expression.  
Structure and biochemistry of nucleic acids; A, B & Z forms; Nuclear DNA content; C-value paradox; 
cot curve and its significance; DNA replication, damage and repair.  
Gene structure and  expression : concept  of gene, operon.  Transcription  in prokaryotes  & 
Eucaryotes genetic fine structure; Cis-trans test; fine structure analysis of eukaryotes;  Introns and 
their  significance;  alternative  splicing  processing  of  RNA;  regulation  of  gene  expression  in 
prokaryotes and eukaryotes. RNA interference.  
Protein synthesis; mechanism of translation; genetic code; initiation; elongation and termination. 
Structure and role of tRNA.  
 
PLANT CELL AND TISSUE CULTURE:  
Plant  Cell  and  Tissue  culture:  General  introduction,  history,  scope,  concept  of  Cellular 
Differentiation, Totipotency.  
Organogenesis and Adventive Embryogenesis:  Fundamental aspects of Morphogenesis: Somatic 
Embryogenesis and Androgenesis, mechanisms, techniques and utility.  
Somatic hybridization: Protoplast isolation, fusion and culture, Hybrid selection and regeneration, 
possibilities, achievements and limitations of protoplast research.  
Applications of plant tissue culture: Clonal Propagation, Artificial seed, Pproduction of Hybrids and 
Somaclones,  production  of  Secondary  Metabolites/  Natural  products,  Cryopreservation  and 
Germplasm storage.  
 
GENETIC ENGINEERING & BIOTECHNOLOGY OF PLANTS & MICROBES 
Biotechnology: Basic concepts, principles and scope.  
Recombinant DNA technology: Gene cloning principles and techniques, construction of genomic &  
cDNA libraries, choice of vectors, DNA synthesis and sequencing, polymerase chain reaction, DNA  
finger printing.  
Genetic engineering of plants : Aims, strategies for development of transgenics.  Agrobacterium the  
natural genetic engineer, T-DNA and Trasposon mediated gene-tagging, chloroplast transformation  
and  its  utility,  intellectual  property  rights,  possible  ecological  risks  and  ethical  concerns;  
Phytocvaccines.  
Microbial  genetic  manipulation:    Bacterial  Transformation  &  Recombination;  Selection  of 
Recombinants and Transformants; Genetic improvements of industrial microbes and Nitrogen Fixers; 
Fermentation technology.  
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