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 Diversity of microbes and cryptogams 

 Diversity of Microbes 

 Viruses: structure with special reference to TMV, T - 2 phage, viral life cycle; 

importance of viruses; mycoplasma, viroids and prions – general account 

 Bacteria and Cyanobacteria: general characteristics; Gram positive and Gram negative 

bacteria; Nostoc. 

 Fungi: general characteristics of Oomycetes, Ascomycetes, Basidiomycetes and 

Deuteromycetes; life cycle of Phytopthora, Morchella, Agaricus and Alternaria. 

 Plant pathology: symptoms and management of black stem rust and powdery mildew 

of apple. 

 Lichens: general characters and types 

 Algae: general characteristics; criteria for algal classification; Round’s system of 

classification; general characters of structure and reproduction of various groups of 

algae.  

 Economic importance of algae with special emphasis on algal blooms, indicators of 

pollution, algae as alternate source of energy. 

 Bryophytes: general characteristics; Proskaeur's (1957) system of classification; structure 

and reproduction of various groups of bryophytes. 

 Evolution of sporophyte; apogamy and apospory; alternation of generation; economic 

importance of bryophytes. 

 Pteridophytes: general characteristics, classification of pteridophytes; general 

characters of various groups of pteridophytes; structure and reproduction of various 

groups. 

 Heterospory and origin of seed habit; stellar evolution in pteridophytes  
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Seed plant diversity and systematics 

 Gymnosperms: general characters, Sporne's system of classification; diversity and 

phylogeny of gymnosperms.  

 General characters of Cycadales, Ginkgoales, Welwitschiales, Gnetales, Ephedrales, 

Pinales, Araucariales, Cupressales.  

 Morphology, anatomy and reproduction in Cycas, Pinus and Ephedra. 

 Fossil gymnosperms 

 Angiosperm taxonomy: brief history; scope of taxonomy; fundamental components 

of taxonomy 

 Angiosperm evolution and classification: phylogeny of angiosperms; features of 

classification systems proposed by Bentham and Hooker and Takhtajan; Angiosperm 

Phylogeny Group (APG); characters of primitive angiosperms (with reference to 

Magnolia and Ranunculus). 

 Botanical nomenclature: brief history and principles of International Code of 

Botanical Nomenclature (ICBN) taxonomic hierarchy; type concept.  

 Plant identification: methods of plant identification, types of identification keys; 

contribution of morphology, anatomy and embryology to plant taxonomy (with 

suitable examples. 

 Floral morphology and economic importance of: Brassicaceae, Papilionaceae, 

Apiaceae, Rosaceae, Asteraceae, Solanaceae, Lamiaceae, Liliaceae and 

Poaceae. 

 

Structure, development and reproduction in flowering plants 

 The root system: organization of the root apical meristem; differentiation of 

primary and secondary tissues and their roles; structural modification for storage, 

support, respiration and reproduction; root-microbe interaction with special 

reference to mycorrhiza 

 The shoot system: the shoot apical meristem and its histological organization; 

vascularization of primary shoot in monocotyledons and dicotyledons; cambium 

and its functions; formation of secondary xylem; general account of wood 

structure; formation of growth rings, sapwood and heart wood; secondary phloem- 
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structure and functions; periderm; anomalous secondary growth 

 Stomata: types and their characteristics.  

 Vegetative reproduction: structure of vegetative propagules, methods of 

vegetative propagation. 

 Flower: flower as a modified shoot, structure of typical flower; functions and 

structure of anther and pistil, development of the male and female gametophytes, 

types of pollination; attractants and rewards for pollinators; pollen-pistil 

interaction, self incompatibility; double fertilization 

Cell biology and genetics 

 Cell architecture: prokaryotic and eukaryotic cells.  

 The cell envelope: plant cell wall-ultrastructure and function; plasma membrane:  

 Ultrastructure of the cell organelles. 

 Chromosome structure: nucleosome organization, morphology of chromosomes; 

chemical composition, characteristics and role of centromere and telomeres;  

 Genetic material: structure of DNA, DNA replication  

 Cell cycle: mitosis and meiosis - mechanism and significance 

 Mendelism; symbols and terminology, Mendel's laws of inheritance,  

 Modifications of Mendelian ratios (allelic and non-allelic interactions). 

 Linkage and crossing over: coupling and repulsion hypotheses, chromosome theory of 

linkage, mechanism of crossing over.  

 Chromosome alterations: origin and meiotic behavior of deletions, duplications, 

translocations and inversions; variations in chromosome number, aneuploidy and 

polyploidy (types, origin and significance).  

 RNA: structure and types; properties of mRNA, tRNA, rRNA; genetic code: concept, 

properties, mechanism of transcription and translation (prokaryotes).  

 Regulation of gene expression in prokaryotes (Lac operon).  

 Gene mutations: concept and types of point mutations. 
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Plant physiology and biochemistry 

 Plant water relations. 

 Mineral nutrition.  

 Transport of organic substances: evidences and mechanism of phloem transport; 

source-sink relationship.  

 Proteins: classification of proteins based on structure and solubility.  

 Basics of enzymology: enzymes - classification, nomenclature, concept of 

holoenzyme, apoenzyme, coenzyme and co – factors; mechanism of enzyme action. 

 Nitrogen metabolism: biology of nitrogen fixation. 

 Respiration: ATP- the biological energy currency; aerobic and anaerobic 

respiration; glycolysis, Kreb’s cycle; electron transport system, oxidative 

phosphorylation (chemi - osmotic mechanism).  

 Photosynthesis: photosynthetic pigments, concept of two photosystems, Z – scheme, 

photophosphorylation, C3, C4 and CAM pathways, photorespiration. 

 Growth and development: differentiation and morphogenesis (elementary idea); 

phases of growth, concept of phasic development; kinetics of growth.  

 Seed dormancy: physiology of dormancy; seed germination and factors regulating 

seed germination.  

 Physiology of flowering: photoperiodism; vernalization. plant movements: tropic and 

nastic movements.  

 Plant hormones: history of discovery and physiological effects of auxins, 

gibberellins, cytokinins, abscissic acid and ethylene.  

 

Ecology, utilization of plants and biotechnology 

 Plants and environment: atmosphere (gaseous composition and layering of 

atmosphere); water (properties, reservoirs and water cycle); soil (development, soil 

profile, physico-chemical properties (texture and pH); basic concept of climate 

change and its impact on plants.  

 Ecological adaptations: morphological, anatomical and physiological. 
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 Forest types of India: characteristics of various types as per Champion and Seth's 

Classification.  

 Biogeographical regions of India. characteristics of various regions as per Rogers and 

Panwar's Classification.  

 Population ecology: primary and secondary characters of population; outline of intra- 

and interspecifc population interactions with special emphasis on intra- and inter-

specific competition.  

 Community ecology: community characteristics (analytic and synthetic); 

community development through ecological succession (hydrosere and xerosere). 

ecosystems: structure, abiotic and biotic components, food chains, food webs, 

ecological pyramids, energy flow, biogeochemical cycles of carbon, nitrogen and 

sulphur.  

 Archaeobotany and ethnobotany: plant use through ages; ethnobotany and its scope.  

 Food plants: morphology, cultivation and economic importance of Rice and Potato  

 Fibres: morphology, cultivation, extraction and economic importance of jute.  

 Vegetable oils: fixed and volatile oils; morphology, cultivation, extraction and 

economic importance of mustard plant.  

 Wood: general account of hard and soft woods.  

 Spices and condiments: source, part used and uses with particular reference to 

Kashmir.  

 Tissue culture: basic aspects of plant tissue culture, cellular totipotency,  

 Differentiation and morphogenesis, applications of plant tissue culture 

(conservation, agriculture, industry).  

 Genetic engineering: tools and techniques of recombinant DNA technology;  

 Cloning vectors (plasmids); construction of recombinant DNA, applications of 

genetic engineering.  

 Polymerase chain reaction- principle and applications; transgenics--concept and  

application. 

 

 

 


