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Semester–I 

 

COURSE CodeOf 
Papers 

Nameof Papers Internal 
marks 

External 
marks 

Practical 
marks 

Total 
Marks 

CoreCourse 

C-1 Algae and Microbiology 20 50 30 100 

C-2 Biomolecules andCell 

Biology 

20 50 30 100 

P-1 PracticalbasedinC-1&c-2 

AECCAbility 

Enhancement 

Compulsory 

Course 

AECC-1 Communicative English 

/MIL 

20 30 -- 50 

Generic 

Elective 

GE-1 Chemistry/Zoology 20 50 30 100 
 Practical-GE 

   350 

 

 

 

 

Semester–II 
 

COURSE Code Of 

Papers 

Nameof Papers Internal 

marks 

External 

marks 

Practical 

marks 

Total 

Marks 

CoreCourse C-3 Mycology and 
Phytopathology 

20 50 30 100 

C-4 Archegoniate 20 50 30 100 

P-2 PracticalbasedonC-3&C-4 

AECC 

Ability 

Enhancement 

Compulsory 

Course 

AECC-2 Environmental Science 20 30 --- 50 

 

Generic 

Elective 

GE-2 Chemistry//Zoology 20 50 30 100 

 Practical-GE 

   350 



Semester–III 
 

COURSE CodeOf 

Papers 

Nameof Papers Internal 

marks 

External 

marks 

Practical 

marks 

Total 

Marks 

CoreCourse 

C-5 Morphologyand 

Anatomy 

20 50 30 100 

C-6 Economic Botany 20 50 30 100 

C-7 Basics of Genetics 20 50 30 100 

P-3 Practicalbasedon C-5,C-6&C-7 

Skill 

Enhancement 

Course 

SEC-1 IT Skill 15 25 10 50 

GenericElective GE-3 Chemistry/Zoology 20 50 30 100 

 Practical-GE 

   450 

 

 

Semester–IV 
 

COURSE CodeOf 

Papers 

Nameof Papers Internal 

marks 

External 

marks 

Practical 

marks 

Total 

Marks 

CoreCourse C-8 Molecular Biology 20 50 30 100 

C-9 Plant Ecology and 

Phytogeography 

20 50 30 100 

C-10 Plant Systematics 20 50 30 100 

P-4 Practical based on C-8,C-9&C-10 

Skill 

Enhancement 

Course 

SEC-2 ITSkill 15 35  50 

GenericElective GE-4 Chemistry/Zoology 20 50 30 100 

Practical-GE 

   450 



Semester–V 
 

COURSE Code 

Of 

Papers 

Nameof Papers Internal 

marks 

External 

marks 

Practical 

marks 

Total 

Marks 

 

CoreCourse 

C-11 Reproductive Biology 

of Angiosperms 

20 50 30 100 

C-12 Plant Physiology 20 50 30 100 

P-5 Practicalbasedon C-11&C-712 

Discipline 

specific 

Elective 

DSE-1 Natural 

Resource 

Management 

20 50 30 100 

DSE-2 Projectwork ------------------------------------- 100 

P-6 PracticalonDSE-1 30 

  400 

 

 

 

Semester–VI 
 

COURSE Code 

Of 

Papers 

Nameof Papers Internal 

marks 

External 

marks 

Practical 

marks 

Total 

Marks 

 

CoreCourse 

C-13 Plant Metabolism 20 50 30 100 

C-14 Plant Biotechnology 20 50 30 100 

P-7 PracticalbasedonC-11&C-12 

Discipline 

specificElective 

DSE-3 Industrialand 

Environmental 
Microbiology 

20 50 30 100 

DSE-4 Projectwork ----------------------------------- 100 

P-8 PracticalonDSE-3 30 

  400 



 

SEMESTER COURSEOPTED COURSENAME Credit 

1 Ability Enhancement 

CompulsoryCourse-I 

Englishcommunications 2 

Corecourse-I Algaeand Microbiology 4 

CoreCourse-I Practical CC-1 2 

Corecourse-II BiomoleculesandCellBiology 4 

CoreCourse-IIPractical CC-2 2 

GenericElective-1 GE-1(Chemistry/Zoology) 4 

GenericElective-1Practical GE-1Practical 2 

 

SEMESTER COURSEOPTED COURSENAME Credit 

2 Ability Enhancement 

CompulsoryCourse-Il 

EnvironmentalScience 2 

Corecourse-III Mycology andPhytopathology 4 

CoreCourse-IIIPractical CC-III 2 

Corecourse-IV Archegoniate 4 

CoreCourse-IVPractical CC-IV 2 

GenericElective-1 GE-1(Chemistry/Zoology) 4 

GenericElective-1Practical GE-1Practical 2 

 

 

 

 

SEMESTER COURSEOPTED COURSENAME Credit 

3 Corecourse-V Morphologyand Anatomy 4 

CoreCourse-VPracticaL CC-V 2 

Corecourse-VI EconomicBotany 4 

CoreCourse-VIPractical CC-VI 2 

Corecourse-VII Genetics 4 

CoreCourse-VIIPratical CC-VII 2 



 SkillEnhancementCourse-1 ITSkill 4 

GenericElective-3 GE-3(Chemistry/Zoology) 4 

GenericElective-3Practical GE-3Practical 2 

SEMESTER COURSEOPTED COURSENAME Credit 

4 Corecourse-VIII MolecularBiology 4 

Course-VIIIPractical CC-VIII 2 

Corecourse-IX PlantEcologyandPhytogeography 4 

Course-IXPractical CC-IX 2 

Corecourse-X PlantSystematics 4 

CoreCourse-XPractical CC-X 2 

SkillEnhancementCourse-2 ITSkill 4 

GenericElective-4 GE-4(Chemistry/Zoology) 4 

GenericElective-4 Practical GE-4Practical 2 



StructureofB.Sc.HonoursBotanyunderCBCS 

Core Courses 

1. AlgaeandMicrobiology 

2. BiomoleculesandCellBiology 

3. Mycologyand Phytopathology 

4. Archegoniate 

5. MorphologyandAnatomy 

6. EconomicBotany 

7. Genetics 

8. MolecularBiology 

9. PlantEcologyandPhytogeography 

10. PlantSystematics 

11. ReproductiveBiologyofAngiosperms 

12. PlantPhysiology 

13. PlantMetabolism 

14. PlantBiotechnology 

DisciplineSpecificElectives 

1. AnalyticalTechniquesinPlantSciences 

2. Bioinformatics 

3. StressBiology 

4. PlantBreeding 

5. NaturalResourceManagement 

6. HorticulturalPracticesandPost-HarvestTechnology 

7. ResearchMethodology 

8. IndustrialandEnvironmentalMicrobiology 

9. Biostatistics 



 

GenericElectives 

1. Biodiversity(Microbes,Algae,FungiandArchegoniate) 

2. Plant EcologyandTaxonomy 

3. PlantAnatomyandEmbryology 

4. PlantPhysiologyandMetabolism 

5. EconomicBotanyand Biotechnology 

6. EnvironmentalBiotechnology 

AbilityEnhancementCourseCompulsory 

1. EnvironmentalScience 

2. English/MILCommunication 

AbilityEnhancementCoursesElective 

1. Biofertilizers 

2. HerbalTechnology 

3. Nurseryand Gardening 

4. Floriculture 

5. MedicinalBotany 

6. PlantDiversityandHumanWelfare 

7. Ethnobotany 

8. MushroomCultureTechnology 

9. IntellectualPropertyRights 



Semester-I 
 

CoreCourses 

CoreCourseI:PhycologyandMicrobiology 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit 1:Introductiontomicrobialworld 

Microbial nutrition, growthand metabolism.Economic importance ofviruseswithreference to vaccine 

production, role inresearch, medicineanddiagnostics, ascausalorganismsofplant diseases.Economic 

importance of bacteria with reference to their role in agriculture and industry (fermentation and 

medicine). 

Unit2: Viruses 

Discovery, physiochemical and biological characteristics; classification (Baltimore), general structure 

with special reference to viroids and prions; replication (general account), DNA virus (T-phage), lytic 

and lysogenic cycle; RNA virus (TMV). 

Unit3: Bacteria 

Discovery, general characteristics; Types-archaebacteria, eubacteria, wall-less forms (mycoplasma and 

spheroplasts); Cell structure; Nutritional types; Reproduction-vegetative, asexual and recombination 

(conjugation, transformation and transduction). 

Unit4: Algae 

General characteristics; Ecology and distribution; range of thallus organization; Cell structure and 

components; cell wall, pigment system, reserve food (of only groups represented in the syllabus), 

flagella; methods of reproduction; Classification; criteria, system of Fritsch, and evolutionary 

classification of Lee (only upto groups); Significant contributions of important phycologists (F.E. 

Fritsch, G.M.Smith, R.N.Singh, T.V.Desikachary, H.D. Kumar, M.O.P. Iyengar). Roleofalgae inthe 

environment, agriculture, biotechnology and industry. 

Unit 5:CyanophytaandXanthophyta 

Ecology and occurrence; Range of thallus organization; Cell structure; Reproduction, Morphology and 

life-cycle of Nostoc and Vaucheria. 

Unit 6:ChlorophytaandCharophyta 



General characteristics; Occurrence; Range of thallus organization; Cell structure; 

Reproduction.Morphology and life-cycles of Chlamydomonas, Volvox, Oedogonium, Coleochaete, 

Chara.Evolutionary significance of Prochloron. 

Unit7:PhaeophytaandRhodophyta 

Characteristics; Occurrence; Range of thallus organization; Cell structure; Reproduction.Morphology 

and life-cycles of Ectocarpus, Fucus and Polysiphonia. 

Practical 

Microbiology 

1. Electron micrographs/Models of viruses – T-Phage and TMV, Line drawings/ Photographs of Lytic 

and Lysogenic Cycle. 

2. Types of Bacteria to be observed from temporary/permanent slides/photographs. Electron 

micrographs of bacteria, binary fission, endospore, conjugation, root Nodule. 

3. Gramstaining. 

4. Endosporestainingwithmalachitegreenusingthe(endosporestakenfromsoilbacteria). 

Phycology 

5. Study of vegetative and reproductive structures of Nostoc, Chlamydomonas (electron micrographs), 

Volvox,Oedogonium,Coleochaete,Chara,Vaucheria,Ectocarpus,Fucusand Polysiphonia,Procholoron 

through electron micrographs, temporary preparations and permanent slides. 

Suggested Readings 

1. Lee,R.E.(2008).Phycology, CambridgeUniversityPress,Cambridge. 4thedition. 

2. WileyJM,SherwoodLMandWoolvertonCJ.(2013)Prescott’sMicrobiology.9thEdition.McGraw Hill 

International. 

3. Kumar,H.D.(1999).IntroductoryPhycology.AffiliatedEast-WestPress, Delhi. 

4. Sahoo,D.(2000).Farmingtheocean:seaweedscultivationandutilization.AravaliInternational, New 

Delhi. 

5. Campbell,N.A., ReeceJ.B., UrryL.A., CainM.L., WassermanS.A. MinorskyP.V., Jackson 

R.B.(2008).Biology,PearsonBenjaminCummings,USA.8thedition. 

6. Pelczar,M.J. (2001)Microbiology, 5thedition, TataMcGraw-HillCo, New Delhi. 



 

 

 

 

 

Unit1: Biomolecules 

CoreCourseII:BiomoleculesandCellBiology 

(Credits: Theory-4, Practical-2) 

THEORY 

Types and significance of chemical bonds; Structure and properties of water; pH and buffers. 

Carbohydrates: Nomenclature and classification; Monosaccharides ; Disaccharides; Oligosaccharides 

and polysaccharides. 

Lipids:Definitionand major classesofstorageandstructurallipids;Fattyacids structureand functions; 

Essential fatty acids; Triacylglycerols structure, functions and properties; Phosphoglycerides. 

Proteins: Structure of amino acids; Levels of protein structure-primary, secondary, tertiary and 

quarternary; Protein denaturation and biological roles of proteins. 

Nucleic acids: Structure of nitrogenous bases; Structure and function of nucleotides; Types of nucleic 

acids; Structure of A, B, Z types of DNA; Types of RNA; Structure of tRNA. 

Unit2:Bioenergenetics 

Laws of thermodynamics, concept of free energy, endergonic and exergonic reactions, coupled 

reactions, redox reactions. ATP: structure, its role as a energy currency molecule. 

Unit3: Enzymes 

Structure of enzyme: holoenzyme, apoenzyme, cofactors, coenzymes and prosthetic group; 

Classificationofenzymes;Features ofactive site, substratespecificity, mechanismofaction (activation 

energy, lock and keyhypothesis, induced - fit theroy), Michaelis – Mentenequation, enzyme inhibition 

and factors affecting enzyme activity. 

Unit4:Thecell 

Cell as a unit of structure and function; Characteristics of prokaryotic and eukaryotic cells; Origin 

ofeukaryotic cell (Endosymbiotic theory). 

Unit5:Cellwallandplasmamembrane 

Chemistry, structure and function of Plant cell wall. Overview of membrane function; fluid mosaic 

model; Chemical composition of membranes; Membrane transport – Passive, active and facilitated 

transport, endocytosis and exocytosis. 

Unit6:Cellorganelles 



Nucleus: Structure-nuclear envelope, nuclear pore complex, nuclear lamina, molecular organization of 

chromatin; nucleolus. Cytoskeleton: Role and structure of microtubules, microfilaments and 

intermediary filament. Chloroplast, mitochondria and peroxisomes: Structural organization; Function; 

Semiautonomous nature of mitochondria and chloroplast. 

Endomembrane system: Endoplasmic Reticulum – Structure, targeting and insertion of proteins in the 

ER, protein folding, processing; Smooth ER and lipid synthesis, export of proteins and lipids; Golgi 

Apparatus – organization, protein glycosylation, protein sorting and export from Golgi Apparatus; 

Lysosomes 

Unit7:Celldivision 

Phases of eukaryotic cell cycle, mitosis and meiosis; Regulation of cell cycle- checkpoints, role of 

protein kinases. 

Practical 

1. Qualitativetestsforcarbohydrates,reducingsugars,non-reducingsugars,lipidsandproteins. 

2. StudyofplantcellstructurewiththehelpofepidermalpeelmountofOnion/Rhoeo/Crinum. 

3. Measurementofcellsizebythetechniqueofmicrometry. 

4. Studyofcellanditsorganelleswiththe helpofelectronmicrographs. 

5. Studythephenomenonofplasmolysisand deplasmolysis. 

6. Studytheeffectoforganicsolventandtemperatureonmembrane permeability. 

7. Studydifferentstagesofmitosisandmeiosis. 

Suggested Readings 

1. Campbell,MK(2012)Biochemistry,7thed.,PublishedbyCengageLearning 

2. Campbell,PNandSmithAD(2011)BiochemistryIllustrated,4thed.,Published byChurchill 

Livingstone 

3. TymoczkoJL,BergJMandStryerL(2012)Biochemistry: Ashort course,2nded., 

W.H.Freeman 

4. BergJM,TymoczkoJLandStryerL(2011)Biochemistry,W.H.Freemanand Company 

5. NelsonDLandCoxMM(2008)LehningerPrinciplesofBiochemistry,5thEdition.,W.H. 

Freeman and Company 



Semester-II 
 

 

CoreCourseIII:MycologyandPhytopathology 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit1:Introductiontotruefungi 

General characteristics; Affinities with plants and animals; Thallus organization; Cell wallcomposition; 

Nutrition; Classification. 

Unit2:ChytridiomycotaandZygomycota 

Characteristic features; Ecology and significance; Thallusorganisation; Reproduction; Life cycle with 
reference to Synchytrium, Rhizopus . 

Unit3: Ascomycota 

General characteristics (asexual and sexual fruiting bodies); Ecology; Life cycle, Heterokaryosis and 

parasexuality; Life cycle and classification with reference to Saccharomyces, Aspergillus, Penicillium, 

Alternaria, Neurospora and Peziza. 

Unit4:Basidiomycota 

General characteristics; Ecology; Life cycle and Classification with reference to black stem rust on 

wheat Puccinia (Physiological Specialization), loose and covered smut (symptoms only), Agaricus; 

Bioluminescence, Fairy Rings and Mushroom Cultivation. 

Unit5:AlliedFungi 

General characteristics; Status of Slime molds, Classification; Occurrence; Types of plasmodia; Types 

of fruiting bodies. 

Unit6:Oomycota 

Generalcharacteristics;Ecology;Lifecycleandclassification withreferencetoPhytophthora, Albugo. Unit 

7: Symbiotic associations 

Lichen – Occurrence; General characteristics; Growth forms and range of thallus organization; Nature 

of associations of algal and fungal partners; Reproduction; Mycorrhiza-Ectomycorrhiza, 

Endomycorrhizaand their significance. 

Unit8:AppliedMycology 

Role offungiin biotechnology; Applicationoffungiin food industry(Flavour&texture, Fermentation, 

Baking, Organic acids, Enzymes, Mycoproteins); Secondary metabolites (Pharmaceuticalpreparations); 

Agriculture (Biofertilizers); Mycotoxins; Biological control (Mycofungicides, Mycoherbicides, 

Mycoinsecticides, Myconematicides); Medical mycology. 



Unit9: Phytopathology 

Terms and concepts; General symptoms; Geographical distribution of diseases; Etiology; 

Symptomology;Host-Pathogenrelationships;Disease cycle and environmentalrelation; preventionand 

control of plant diseases, and role of quarantine. 

Bacterial diseases – Citrus canker and angular leaf spot of cotton. Viral diseases – Tobacco Mosaic 

viruses, vein clearing. Fungaldiseases – Early blight ofpotato, Black stemrust ofwheat, White rust of 

crucifers. 

Practical 

1. Introductiontotheworld offungi 

2. Rhizopus: study of asexual stage from temporary mounts and sexual structures 
throughpermanentslides. 

3. AspergillusandPenicillium:studyofasexualstagefromtemporarymounts. 

4. Alternaria:Specimens/photographsandtemporarymounts. 

5. Agaricus:Specimensofbuttonstageandfullgrownmushroom;sectioningofgillsofAgaricus, fairy 

rings and bioluminescent mushrooms to be shown. 

6. Lichens:Studyofgrowthformsoflichens(crustose,folioseand fruticose)ondifferent 

substrates. 

7. Mycorrhizae:ectomycorrhizaandendomycorrhiza(Photographs) 

8. Phytopathology:Herbariumspecimensofbacterialdiseases;CitrusCanker;Angular leafspotof 

cotton, Viral diseases: TMV, Vein clearing, Fungal diseases: Early blight of potato, Black stem 

rust of wheat and White rust of crucifers. 

Suggested Readings 

1. Agrios,G.N.(1997)Plant Pathology,4thedition,AcademicPress,U.K. 

2. Alexopoulos,C.J.,Mims,C.W.,Blackwell,M.(1996).IntroductoryMycology,JohnWiley& Sons 

(Asia) Singapore. 4th edition. 

3. Webster,J.andWeber,R.(2007).IntroductiontoFungi,CambridgeUniversityPress, 

Cambridge. 3rd edition. 

4. Sethi,I.K.andWalia,S.K.(2011).Text bookofFungiandTheirAllies,MacmillanPublishers India 

Ltd. 

5. Sharma,P.D.(2011).PlantPathology,RastogiPublication, Meerut,India. 



 

 

 

 

 

Unit1:Introduction 

Core Course IV: Archegoniate 

(Credits:Theory-4,Practical-2) 

THEORY 

Unifying featuresofarchegoniates;Transitiontoland habit;Alternationofgenerations. Unit 

2: Bryophytes 

Generalcharacteristics;Adaptationstolandhabit;Classification;Rangeofthallusorganization. Unit 

3: Bryophytes 

Classification (up to family), morphology, anatomy and reproduction of Riccia, Marchantia, Pellia, 

Porella, Anthoceros, Sphagnum and Funaria; Reproduction and evolutionary trends in Riccia, 

Marchantia, Anthoceros and Funaria (developmental stages not included). Ecological and economic 

importance of bryophytes with special reference to Sphagnum. 

Unit 4:Pteridophytes 

General characteristics; Classification; Early land plants (Cooksonia and Rhynia). Classification (up to 

family), morphology, anatomy and reproduction of Psilotum, Selaginella, Equisetum and Pteris 

(Developmentaldetails not to be included).Apogamy, and apospory, heterosporyandseed habit, telome 

theory, stelar evolution; Ecological and economic importance. 

Unit6:Gymnosperms 

General characteristics, classification (up to family), morphology, anatomy and reproduction of Cycas, 

Pinus and Gnetum (Developmental details not to be included); Ecological and economic importance. 

Practical 

1. Riccia– Morphologyofthallus. 

2. Marchantia- Morphologyofthallus, whole mountofrhizoids&Scales, verticalsectionofthallus 

through Gemma cupvertical section of Antheridiophore, Archegoniophore. 

3. Sphagnum-Morphologyofplant,whole mountofleaf(permanentslideonly). 

4. Funaria-Morphology,permanentslidesshowingantheridial andarchegonial heads, capsuleand 

protonema. 

5. Selaginella-Morphology,transversesectionofstem,wholemountofstrobilus,wholemountof 
microsporophyll and megasporophyll ,longitudinal section of strobilus (permanent slide). 

6. Equisetum-Morphology,strobilus,sporangiophore,rhizome(permanent slide). 



7. Cycas, Pinus - Morphology (coralloid roots, bulbil, leaf), microsporophyll, transverse section of 

coralloid root, transverse section of rachis, vertical section of leaflet, vertical section of 

microsporophyll, whole mount of sporeslongitudinal section of ovule, transverse section of root . 

 

 

Suggested Readings 

1. Vashistha,P.C.,Sinha,A.K.,Kumar,A.(2010).Pteridophyta.S.Chand.Delhi, India. 

2. Bhatnagar,S.P.&Moitra,A.(1996).Gymnosperms.NewAgeInternational(P)LtdPublishers, New 

Delhi, India. 

3. Parihar,N.S.(1991).AnintroductiontoEmbryophyta:Vol.I.Bryophyta.CentralBookDepot. 

Allahabad. 

4. Raven,P.H.,Johnson,G.B.,Losos,J.B.,Singer,S.R.(2005).Biology.TataMcGrawHill, Delhi. 

5. Vanderpoorten,A.&Goffinet,B.(2009)IntroductiontoBryophytes.CambridgeUniversity 

Press. 

 

Semester-III 
 

 

CoreCourseV:AnatomyofAngiosperms 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit 1: Introduction and scope of Plant Anatomy 

Applicationsinsystematics,forensicsandpharmacognosy. 

Unit 2: Structure and Development of Plant Body 

Internalorganizationofplant body: Thethreetissuesystems, typesofcellsand tissues. Development of plant 

body: Polarity, Cyto differentiation and organogenesis during embryogenic development. 

Unit2: Tissues 

Classification of tissues; Simple and complex tissues (no phylogeny); cytodifferentiation of tracheary 

elements and sieve elements; Pits and plasmodesmata; Wall ingrowths and transfer cells, adcrustation 

and incrustation, Ergastic substances. Hydathodes, cavities, lithocysts and laticifers. 

Unit3:Apical meristems 

Evolutionofconcept oforganizationofshoot apex(Apicalcelltheory, Histogentheory, Tunica Corpus 

theory,continuingmeristematicresidue,cytohistologicalzonation);Typesofvascularbundles; 



Structureofdicot andmonocot stem.Origin,development,arrangement anddiversityinsizeandshape of 

leaves; Structure of dicot and monocot leaf, Kranz anatomy. Organization of root apex (Apical cell 

theory, Histogen theory, Korper-Kappe theory); Quiescent centre; Root cap; Structure of dicot and 

monocot root; Endodermis, exodermis and origin of lateral root. 

 

 

Unit4:VascularCambiumandWood 

Structure, function and seasonal activity of cambium; Secondary growth in root and stem. Axially and 

radially oriented elements; Types of rays and axial parenchyma; Cyclic aspects and reaction wood; 

Sapwood and heartwood; Ring and diffuse porous wood; Early and late wood, tyloses; 

Dendrochronology. Development and composition of periderm, rhytidome and lenticels. 

Unit5:AdaptiveandProtectiveSystems 

Epidermal tissue system, cuticle, epicuticular waxes, trichomes(uni-and multicellular, glandular and 

nonglandular, two examples of each), stomata (classification); Adcrustation and incrustation; 

Anatomical adaptations of xerophytes and hydrophytes. 

Practical 

1. Studyof anatomicaldetails through permanent slides/temporarystain mounts/ macerations/ museum 

specimens with the help of suitable examples. 

2. Apicalmeristemofroot, shootandvascularcambium. 

3. Root:monocot,dicot,secondarygrowth. 

4. Stem: monocot,dicot- primaryandsecondarygrowth;periderm;lenticels. 

5. Leaf:isobilateral,dorsiventral,C4leaves(Kranzanatomy). 

6. AdaptiveAnatomy:xerophytes,hydrophytes. 

Suggested Readings 

1. Dickison,W.C.(2000).IntegrativePlant Anatomy.HarcourtAcademicPress,USA. 

2. Fahn,A.(1974).Plant Anatomy.PergmonPress,USA. 

3. Mauseth,J.D.(1988).PlantAnatomy.TheBenjammin/CummingsPublisher,USA. 

4. Evert,R.F.(2006)Esau’sPlant Anatomy:Meristems,Cells,andTissuesofthePlant Body:Their 

Structure, Function and Development. John Wiley and Sons, Inc. 



CoreCourseVI:EconomicBotany 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit1:OriginofCultivatedPlants 

Concept of Centres of Origin, their importance with reference to Vavilov’s work.Examples of major 

plant introductions; Crop domestication and loss of genetic diversity; evolution of new crops/varieties, 

importance of germplasm diversity. 

Unit 2:Cereals-Wheat andRice(origin, morphology,processing&uses);Briefaccountofmillets. Unit 3: 

Legumes 

Origin,morphology andusesofChickpea,Pigeonpeaandfodderlegumes.Importancetomanand ecosystem. 

Unit4: Sourcesofsugarsand starches 

Morphologyandprocessingofsugarcane,productsandby-productsofsugarcaneindustry.Potato– morphology, 

propagation & uses. 

Unit5: Spices 

Listing of important spices, their family and part used. Economic importance with special reference to 
fennel, saffron, clove and black pepper 

Unit6:Beverages-Tea,Coffee(morphology,processing&uses) Unit 7: 

Sources of oils and fats 

General description, classification, extraction, their uses and health implications groundnut, coconut, 

linseed, soybean, mustard and coconut (Botanical name, family & uses). Essential Oils: General 

account, extraction methods, comparison with fatty oils & their uses. 

Unit8:NaturalRubber-Para-rubber:tapping,processinganduses. Unit 9: 

Drug-yielding plants 

Therapeuticandhabit-formingdrugswithspecialreferencetoCinchona,Digitalis,Papaverand Cannabis; 
Tobacco (Morphology, processing, uses and health hazards). 

Unit 10:Timberplants 

Generalaccount withspecialreferencetoteakandpine. Unit 

11: Fibers 

Classificationbasedontheoriginof fibres;Cotton, CoirandJute(morphology, extractionanduses). 



Practical 

1. Cereals:Habitsketch, L.S/T.S. grain,starchgrainsofRice, Wheat 

2. Legumes:Soybean,Groundnut-habit,fruit,seedstructure,micro-chemicaltests). 

3. Sources of sugars and starches: Sugarcane (habit sketch; cane juice- micro-chemical tests), Potato 

(habit sketch, tuber morphology, T.S. tuber to show localization of starch grains, w.m. starch grains, 

micro-chemical tests). 

4. Spices:Blackpepper,FennelandClove(habit andsections). 

5. Beverages:Tea(plantspecimen,tealeaves),Coffee(plantspecimen,beans). 

6. Sources of oils and fats: Coconut- T.S. nut, Mustard–plant specimen, seeds; tests for fats in crushed 

seeds. 

7. Essential oil-yielding plants: Habit sketch of Rosa, Santalum and Eucalyptus 

(specimens/photographs). 

8. Rubber:specimen,photograph/modeloftapping,samplesofrubber products. 

9. Drug-yieldingplants:SpecimensofDigitalis,PapaverandCannabis. 

10. Tobacco:specimenand productsofTobacco. 

11. Woods:Tectona,Pinus:Specimen,Sectionofyoungstem. 

12. Fiber-yieldingplants:Cotton(specimen,whole mountofseedtoshow lint and fuzz;wholemount of fibre 

and test for cellulose), Jute (specimen, transverse section of stem, test for lignin on transverse section of 

stem and fiber). 

Suggested Readings 

1. Kochhar,S.L.(2012).EconomicBotanyinTropics,MacMillan&Co.NewDelhi,India. 

2. Wickens,G.E.(2001).EconomicBotany:Principles&Practices.KluwerAcademicPublishers, The 

Netherlands. 

3. Chrispeels,M.J.andSadava,D.E.1994Plants,GenesandAgriculture.Jones&Bartlett 

Publishers. 



Core Course VII: Genetics 

(Credits:Theory-4,Practical-2) 

THEORY 

Unit1:Mendeliangeneticsanditsextension 

Mendelism: History; Principles of inheritance; Chromosome theory of inheritance; Autosomes and sex 

chromosomes; Probability and pedigree analysis; Incomplete dominance and codominance; Multiple 

alleles, Lethal alleles, Epistasis, Pleiotropy, Recessive and Dominant traits, Penetrance and 

Expressivity, Numericals; Polygenic inheritance. 

Unit2:ExtrachromosomalInheritance 

Chloroplast mutation: Variegation in Four o’clock plant; Mitochondrial mutations in yeast; Maternal 

effects-shell coiling in snail; Infective heredity- Kappa particles in Paramecium. 

Unit 3: Linkage, crossingover and chromosome mappingLinkageandcrossingover-Cytologicalbasis of 

crossing over; Recombination frequency, two factor and three factor crosses; Interference and 

coincidence; Numericals based on gene mapping; Sex Linkage. 

Unit4:Variationinchromosomenumberand structure 

Deletion,Duplication,Inversion,Translocation,Positioneffect,EuploidyandAneuploidy 

Unit 5: Gene mutations 

Types of mutations; Molecular basis of Mutations; Mutagens – physical and chemical (Base analogs, 
deaminating, alkylating and intercalating agents); Detection of mutations: ClB method. Role of 
Transposons in mutation.DNA repair mechanisms. 

Unit6:Finestructureofgene 

Classical vs molecular concepts of gene; Cis-Trans complementation test for functional allelism; 
Structure of Phage T4, rII Locus. 

Unit6. PopulationandEvolutionaryGenetics 

Allele frequencies, Genotype frequencies, Hardy-Weinberg Law, role of natural selection, mutation, 

genetic drift. Genetic variation and Speciation. 

Practical 

1. Meiosisthroughtemporarysquashpreparation. 

2. Mendel’slawsthroughseed ratios.Laboratoryexercisesinprobabilityand chi-square. 

3. BloodTyping:ABOgroups&Rhfactor. 

4. Studyofaneuploidy:Down’s, Klinefelter’sandTurner’ssyndromes. 

5. Studyofhumangenetic traits: Sickle cellanemia, Albinism, red-green,Colour blindness, Rolling of 

tongue, Hitchhiker’s thumb and Attached ear lobe. 



Suggested Readings 

1. Gardner,E.J.,Simmons,M.J.,Snustad,D.P.(1991).PrinciplesofGenetics,JohnWiley&sons, India. 8th 
edition. 

2. Snustad, D.P. and Simmons, M.J. (2010). Principles ofGenetics, John Wiley& Sons Inc., India. 5th 

edition. 

3. Klug,W.S.,Cummings,M.R.,Spencer,C.A.(2009).ConceptsofGenetics.BenjaminCummings, 

U.S.A.9thedition. 

4. Griffiths,A.J.F.,Wessler,S.R.,Carroll,S.B.,Doebley,J.(2010).IntroductiontoGeneticAnalysis. 

W.H. Freemanand Co.,U.S.A.10thedition. 

 

 

Semester-IV 
 

 

CoreCourseVIII:MolecularBiology 

(Credit :4) 

THEORY 

Unit1:Nucleicacids:Carriersofgeneticinformation 

Historicalperspective; DNA as the carrier ofgenetic information (Griffith’s, Hershey & Chase, Avery, 

McLeod & McCarty, Fraenkel-Conrat’s experiment. 

Unit2.The StructuresofDNAand RNA /GeneticMaterial 

DNAStructure:Miescher to Watsonand Crick- historic perspective, DNAstructure, Salient features of 

double helix, Types of DNA, Types of genetic material, denaturation and renaturation, cot curves; 

Organization of DNA- Prokaryotes, Viruses, Eukaryotes.RNAStructureOrganelle DNA --mitochondria 

and chloroplast DNA .The Nucleosome Chromatin structure- Euchromatin, Heterochromatin- 

Constitutive and Facultative heterochromatin. 

Unit2: ThereplicationofDNA 

Chemistry of DNA synthesis (Kornberg’s discovery); General principles – bidirectional, semi 

conservative and semi discontinuous replication, RNA priming; Various models of DNA replication, 

including rolling circle, θ (theta) mode of replication, replication of linear ds-DNA, replication of the 

5’end of linear chromosome; Enzymes involved in DNA replication. 

Unit3:Centraldogmaandgeneticcode 

Key experiments establishing-The Central Dogma (Adaptor hypothesis and discovery of mRNA 

template), Genetic code (deciphering & salient features) 

Unit4: Transcription 



Transcription in prokaryotes and eukaryotes. Principles of transcriptional regulation; Prokaryotes: 

Regulation of lactose metabolism and tryptophan synthesis in E.coli. Eukaryotes: transcription factors, 

heat shock proteins, steroids and peptide hormones; Gene silencing. 

Unit5:ProcessingandmodificationofRNA 

Split genes-concept of introns and exons, removal of introns, spliceosome machinery, splicing 

pathways, group I and group II intron splicing, alternative splicing eukaryotic mRNA processing(5’cap, 

3’ polyA tail); Ribozymes; RNA editing and mRNA transport. 

Unit6: Translation 

Ribosome structure and assembly, mRNA; Charging of tRNA, aminoacyltRNAsynthetases; Various 

steps in protein synthesis, proteins involved in initiation, elongation and termination of polypeptides; 

Fidelity of translation; Inhibitors of protein synthesis; Post-translational modifications of proteins. 

Practical 

1. PreparationofLBmediumandraisingE.Coli. 

2. StudyofDNAreplicationmechanismsthroughphotographs. 

3. StudyofstructuresofprokaryoticRNApolymeraseandeukaryoticRNApolymeraseIIthrough 

photographs. 

4. Photographsestablishing nucleicacidasgenetic material. 

5. Studyofthefollowingthroughphotographs:AssemblyofSpliceosomemachinery;Splicing mechanism in 

group I & group II introns; Ribozyme and Alternative splicing. 

Suggested Readings 

1. WatsonJ.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular Biology of 

the Gene, Pearson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th edition. 

2. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons Inc., U.S.A. 

5th edition. 

3. Klug,W.S.,Cummings,M.R.,Spencer,C.A.(2009).ConceptsofGenetics.BenjaminCummings. 

U.S.A.9thedition. 

4. Russell,P.J.(2010).i-Genetics-AMolecularApproach.BenjaminCummings,U.S.A.3
rd

edition. 

5. Griffiths,A.J.F.,Wessler,S.R.,Carroll,S.B.,Doebley,J.(2010).IntroductiontoGeneticAnalysis. 

W.H. Freemanand Co.,U.S.A.10thedition. 



 

 

 

 

 

Unit1:Introduction 

CoreCourseIX:PlantEcologyandPhytogeography 

(Credits: Theory-4, Practical-2) 

THEORY 

Basic concepts; Levels of organization.Inter-relationships between the living world and the 

environment, the components and dynamism, homeostasis. 

Unit2:Soil 

Importance; Origin; Formation; Composition; Physical; Chemical and Biological components; Soil 

profile; Role of climate in soil development. 

Unit3: Water 

Importance: States of water in the environment; Atmospheric moisture; Precipitation types (rain, fog, 

snow, hail, dew); Hydrological Cycle; Water in soil; Water table. 

Unit4:Light,temperature, windandfireVariations;adaptationsofplantstotheirvariation. 

Unit 5: Biotic interactions - Trophic organization, basic source of energy, autotrophy, heterotrophy; 

symbiosis, commensalism, parasitism; food chains and webs; ecological pyramids; biomass, standing 

crop. 

Unit6:Populationecology- CharacteristicsandDynamic.EcologicalSpeciation 

Unit 7: Plant communities - Concept ofecological amplitude; Habitat and niche; Characters: analytical 

and synthetic; Ecotone and edge effect; Dynamics: succession – processes, types; climax concepts. 

Unit 8: Ecosystems , Structure; Processes; Trophic organisation; Food chains and Food webs; 
Ecological pyramids. 

Unit 9: Functional aspects of ecosystem - Principles and models of energy flow; Production and 

productivity; Ecological efficiencies; Biogeochemical cycles; Cycling of Carbon, Nitrogen and 

Phosphorus. 

Unit 10: Phytogeography Principles; Continental drift; Theory of tolerance; Endemism; Brief 

descriptionofmajor terrestrial biomes(oneeach fromtropical, temperate&tundra);Phytogeographical 

division of India; Local Vegetation. 

Practical 

1. Studyofinstrumentsusedtomeasuremicroclimaticvariables:Soilthermometer,maximumand minimum 
thermometer, anemometer, psychrometer/hygrometer, rain gauge and lux meter. 

2. DeterminationofpH ofvarioussoilandwatersamples 

4.Determinationoforganicmatterofdifferentsoilsamples. 

6. Determinationofdissolvedoxygenofwater samplesfrompolluted andunpolluted sources. 



7. (a).Studyofmorphologicaladaptationsofhydrophytesandxerophytes . 

(b). Study of biotic interactions of the following: Stem parasite (Cuscuta), Root 
parasite(Orobanche)Epiphytes, Predation (Insectivorous plants). 

8. Determinationofminimalquadrat size forthestudyofherbaceousvegetationinthecollege 

campus, by species area curve method (species to be listed). 

9. Quantitativeanalysisofherbaceousvegetationinthecollegecampusforfrequencyand 

comparison with Raunkiaer’s frequency distribution law. 

10. Quantitativeanalysisofherbaceousvegetationfor densityandabundanceinthecollege campus. 

11. Fieldvisittofamiliarisestudentswithecologyofdifferentsites. 

Suggested Readings 

1. Odum,E.P.(2005).Fundamentalsofecology.CengageLearningIndiaPvt.Ltd.,NewDelhi.5th edition. 

2. Singh,J.S.,Singh,S.P.,Gupta,S.(2006).EcologyEnvironment andResourceConservation. 

Anamaya Publications, New Delhi, India. 

3. Sharma,P.D.(2010).EcologyandEnvironment.RastogiPublications, Meerut,India. 8thedition. 

4. Wilkinson,D.M.(2007).FundamentalProcessesinEcology:AnEarthSystemsApproach. 

Oxford University Press. U.S.A. 

5. Kormondy,E.J.(1996).Conceptsofecology.PHILearningPvt.Ltd.,Delhi, India.4thedition. 



CoreCourseX:PlantSystematics 

(Credits: Theory-4, Practical-2) 

THEORY 

 

Unit1:SignificanceofPlantsystematics 

Introduction to systematics; Plant identification, Classification, Nomenclature.Evidences from 

palynology, cytology, phytochemistry and molecular data. Field inventory; Functions of Herbarium; 

Important herbaria and botanical gardens of the world and India; Virtual herbarium; 

Unit2:Taxonomichierarchy 

Concept of taxa (family, genus, species); Categories and taxonomic hierarchy; Species concept 

(taxonomic, biological, evolutionary). 

Unit3:Botanical nomenclature 

Principles and rules (ICN); Ranks and names; Typification, author citation, valid publication, rejection 

of names, principle of priority and its limitations; Names of hybrids. 

Unit4:Systemsofclassification 

Major contributions of Theophrastus, Bauhin, Tournefort, Linnaeus, Adanson, de Candolle,Bessey, 

Hutchinson, Takhtajan and Cronquist; Classification systems ofBenthamand Hooker (upto series) and 

Engler and Prantl (upto series); Brief reference of Angiosperm Phylogeny 

Unit 5: Biometrics, numerical taxonomy and cladisticsCharacters; Variations; OTUs, character 

weighting and coding; Cluster analysis; Phenograms, cladograms (definitions and differences). 

Unit6:PhylogenyofAngiosperms 

Terms and concepts (primitive and advanced, homology and analogy, parallelism and convergence, 

monophyly, Paraphyly, polyphyly and clades). Origin and evolution of angiosperms; Co-evolution of 

angiosperms and animals; Methods of illustrating evolutionary relationship (phylogenetic tree, 

cladogram). 

Practical 

1. Studyof vegetative and floral characters of the following families (Description, V.S. flower, section 

of ovary, floral diagram/s, floral formula/e and systematic position according to Bentham & Hooker’s 

system of classification): 

Ranunculaceae-Ranunculus,Delphinium 

Brassicaceae - Brassica, Alyssum / 

IberisMyrtaceae - Eucalyptus, Callistemon 

Umbelliferae-Coriandrum/Anethum/Foeniculum 



Asteraceae-

Sonchus/Launaea,Vernonia/Ageratum,Eclipta/TridaxSolanaceae - 

Solanumnigrum/Withania 

Lamiaceae-Salvia/Ocimum 

Euphorbiaceae-

Euphorbiahirta/E.milii,JatrophaLiliaceae - 

Asphodelus/Lilium/Allium 

Poaceae-Triticum/Hordeum/Avena 

2. Fieldvisit(local)–Subjecttograntoffundsfromtheuniversity. 

3. Mountingofaproperlydriedandpressedspecimenofanywildplant withherbariumlabel(tobe 

submitted in the record book). 

Suggested Readings 

1. Singh,(2012).PlantSystematics:TheoryandPracticeOxford&IBHPvt.Ltd.,NewDelhi. 3rdedition. 

2. Jeffrey,C.(1982).AnIntroductiontoPlantTaxonomy.CambridgeUniversityPress,Cambridge. 

3. Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. (2002). Plant Systematics-A Phylogenetic 

Approach. Sinauer Associates Inc., U.S.A. 2nd edition. 

4. Maheshwari,J.K.(1963).FloraofDelhi. CSIR, NewDelhi. 

5. Radford,A.E.(1986).FundamentalsofPlantSystematics.HarperandRow,NewYork. 

 

 

Semester-V 
 

 

 

 

 

 

 

 

Unit1:Introduction 

CoreCourseXI:ReproductiveBiologyofAngiosperms 

(Credits: Theory-4, Practical-2) 

THEORY 

History(contributions ofG.B. Amici, W. Hofmeister, E. Strasburger, S.G. Nawaschin, P. Maheshwari, 

B.M. Johri, W.A. Jensen, J. Heslop-Harrison) and scope. 

Unit2:Reproductivedevelopment 

Inductionofflowering;flowerasamodifieddeterminateshoot.Flowerdevelopment:geneticand molecular 

aspects. 



Unit3:Anther andpollenbiology 

Anther wall: Structure and functions, microsporogenesis, callose deposition and its significance. 

Microgametogenesis; Pollen wall structure, MGU(male germunit) structure, NPC system; Palynology 

and scope (a brief account); Pollen wall proteins; Pollen viability, storage and germination; Abnormal 

features: Pseudomonads, polyads, massulae, pollinia. 

Unit4: Ovule 

Structure; Types; Special structures–endothelium, obturator, aril, caruncle and hypostase; Female 

gametophyte– megasporogenesis (monosporic, bisporic and tetrasporic) and megagametogenesis 

(details of Polygonum type); Organization and ultrastructure of mature embryo sac. 

Unit5:Pollinationandfertilization 

Pollination types and significance; adaptations; structure of stigma and style; path of pollen tubein 

pistil; double fertilization. 

Unit6:Selfincompatibility 

Basic concepts (interspecific, intraspecific, homomorphic, heteromorphic, GSI and SSI);Methods to 

overcome self- incompatibility: mixed pollination, bud pollination, stub pollination; Intra-ovarian andin 

vitro pollination; Modification of stigma surface, parasexual hybridization;Cybrids, in vitro fertilization. 

Unit7:Embryo,EndospermandSeed 

Structure and types; General pattern of development of dicot and monocot embryo and endosperm; 

Suspensor: structure and functions; Embryo-endosperm relationship; Nutrition of embryo; Unusual 

features; Embryo development in Paeonia. Seed structure, importance and dispersal mechanisms 

Units8:PolyembryonyandapomixisIntroduction;Classification;Causesandapplications. 

Practical 

1. Anther: Wall and its ontogeny; Tapetum (amoeboid and glandular); MMC, spore tetrads, 

uninucleate, bicelled and dehisced anther stages through slides/micrographs, male germ unit (MGU) 

through photographs and schematic representation. 

3. Pollen grains: Fresh and acetolyzed showing ornamentation and aperture, psuedomonads, polyads, 

pollinia (slides/photographs,fresh material), ultrastructure of pollen wall(micrograph); Pollen viability: 

Tetrazoliumtest.germination: Calculation of percentage germination in different media using hanging 

drop method. 

4. Ovule: Types-anatropous, orthotropous, amphitropous/campylotropous, circinotropous, unitegmic, 

bitegmic; Tenuinucellate and crassinucellate; Special structures: Endothelium, obturator, hypostase, 

caruncle and aril (permanent slides/specimens/photographs). 

5. Female gametophyte through permanent slides/ photographs: Types, ultrastructure of mature egg 

apparatus. 

6. Endosperm:Dissectionsofdevelopingseedsforendosperm. 



7. Embryogenesis:Studyofdevelopmentofdicotembryothroughpermanentslides. 

Suggested Readings 

1. Bhojwani,S.S.andBhatnagar,S.P.(2011).TheEmbryology ofAngiosperms,VikasPublishing House. 

Delhi. 5th edition. 

2. Shivanna, K.R. (2003).PollenBiologyand Biotechnology. Oxford and IBH Publishing Co. Pvt. Ltd. 
Delhi. 

3. Raghavan,V.(2000).DevelopmentalBiologyofFloweringplants,Springer, Netherlands. 

4. Johri,B.M.l(1984).EmbryologyofAngiosperms,Springer-Verlag,Netherlands. 
 

 

 

 

 

 

 

 

 

Unit1:Plant-waterrelations 

CoreCourseXII:PlantPhysiology 

(Credits: Theory-4, Practical-2) 

THEORY 

Water Potential and its components, water absorption by roots, aquaporins, pathway of water 

movement, symplast, apoplast, transmembrane pathways, root pressure, guttation. Ascent of sap– 

cohesion-tension theory.Transpiration and factors affecting transpiration, antitranspirants, mechanismof 

stomatal movement. 

Unit2:Mineral nutrition 

Essential and beneficial elements, macro and micronutrients, methods of study and use of nutrient 

solutions, criteria for essentiality, mineral deficiency symptoms, roles of essential elements, chelating 

agents. 

Unit3:Nutrient Uptake 

Soilas a nutrient reservoir, transport ofions across cell membrane, passive absorption, electrochemical 

gradient, facilitated diffusion, active absorption, role of ATP, carrier systems,protonATPase pump and 

ion flux, uniport, co-transport, symport, antiport. 

Unit4:Translocationinthe phloem 

Experimental evidence in support of phloem as the site of sugar translocation.Pressure–Flow Model; 

Phloem loading and unloading; Source–sink relationship. 

Unit5:Plantgrowthregulators 

Discovery, chemical nature (basic structure), bioassay and physiological roles of Auxin, Gibberellins, 
Cytokinin, Abscisic acid, Ethylene, Brassinosteroids and Jasmonic acid. 

Unit6:Physiologyof flowering 



Photoperiodism,floweringstimulus,florigenconcept,vernalization,seeddormancy. Unit 7: 

Phytochrome ,crytochromes and phototropins 

Discovery,chemicalnature,roleinphotomorphogenesis,lowenergyresponses(LER)andhigh irradiance 

responses (HIR), mode of action. 

Practical 

1. Determinationofosmoticpotentialofplantcell sapbyplasmolyticmethod. 

2. Determinationofwaterpotentialofgiventissue (potatotuber)byweightmethod. 

3. Tostudythephenomenonofseedgermination(effectoflight). 

Demonstration experiments 

1. Todemonstratesuctionduetotranspiration. 

2. Fruitripening/Rootingfromcuttings(Demonstration). 

3. Boltingexperiment/Avenacoleptilebioassay(demonstration). 

Suggested Readings 

1. Hopkins,W.G.andHuner,A.(2008).IntroductiontoPlantPhysiology.JohnWileyandSons. 

U.S.A.4thedition. 

2. Taiz,L.,Zeiger,E.,MØller,I.M.andMurphy,A(2015).PlantPhysiologyandDevelopment. Sinauer 

Associates Inc. USA. 6th edition. 

3. Bajracharya D. (1999). Experiments in Plant Physiology-A Laboratory Manual. Narosa Publishing 

House, New Delhi. 



 

Semester-VI 

 

 

 

 

 

 

Unit1: Concept ofmetabolism 

CoreCourseXIII:PlantMetabolism 

(Credits: Theory-4, Practical-2) 

THEORY 

Introduction, anabolic and catabolic pathways, regulation of metabolism, role of regulatory enzymes 

(allosteric ,covalent modulation and Isozymes). 

Unit2:Carbonassimilation 

Historical background, photosynthetic pigments, role of photosynthetic pigments (chlorophylls and 

accessory pigments), antenna molecules and reaction centres, photochemical reactions, photosynthetic 

electrontransport,PSI,PSII,Q cycle, CO2 reduction, photorespiration, C4pathways;Crassulaceanacid 

metabolism; Factors affecting CO2 reduction. 

Unit 3:Carbohydratemetabolism-Synthesisand catabolismofsucroseandstarch. Unit 

4: Carbon Oxidation 

Glycolysis, fate of pyruvate, regulation of glycolysis, oxidative pentose phosphate pathway, oxidative 

decarboxylation of pyruvate, regulation of PDH, NADH shuttle; TCA cycle,amphibolic role, 

anaplerotic reactions, regulation of the cycle, mitochondrial electron transport, oxidative 

phosphorylation, cyanide-resistant respiration, factors affecting respiration. 

Unit 5:ATP-Synthesis 

Mechanism of ATP synthesis, substrate level phosphorylation, chemiosmotic mechanism (oxidativeand 

photophosphorylation), ATP synthase, Boyers conformational model, Racker’s experiment, Jagendorf’s 

experiment; role of uncouplers. 

Unit 6:Lipid metabolism 

Synthesisandbreakdownoftriglycerides,β-oxidation,glyoxylatecycle,gluconeogenesisand its role in 
mobilisation of lipids during seed germination, α oxidation. 

Unit7:Nitrogenmetabolism 

Nitrate assimilation, biological nitrogen fixation (examples of legumes and non-legumes); Physiology 

and biochemistry of nitrogen fixation; Ammonia assimilation and transamination. 

Unit8:Mechanismsofsignaltransduction 

Receptor-ligandinteractions;Second messengerconcept,Calciumcalmodulin,MAPkinasecascade. 



Practical 

1. Chemicalseparationofphotosyntheticpigments. 

2. ExperimentaldemonstrationofHill’sreaction. 

3. Tostudytheeffectoflightintensityontherateofphotosynthesis. 

4. TodemonstrateactivityofNitratereductaseingerminatingleavesofdifferentplantsources. 

5. To studythe activityoflipases ingerminating oilseeds and demonstratemobilization oflipids during 
germination. 

6. Demonstrationoffluorescencebyisolatedchlorophyllpigments. 

Suggested Readings 

1. Hopkins, W.G.andHuner,A.(2008).IntroductiontoPlantPhysiology.JohnWileyandSons. 

U.S.A.4thedition. 

2. Taiz,L.,Zeiger,E.,MØller,I.M.andMurphy, A(2015).Plant PhysiologyandDevelopment. 

Sinauer Associates Inc. USA. 6th edition. 

3. Harborne,J.B.(1973).PhytochemicalMethods.JohnWiley&Sons.New York. 

 

 

 

 

CoreCourseXIV:PlantBiotechnology 

(Credits: Theory-4, Practical-2) 

THEORY 

 

Unit1:Plant TissueCulture 

Historical perspective; Composition of media; Nutrient and hormone requirements (role of vitaminsand 

hormones); Totipotency; Organogenesis; Embryogenesis (somatic and zygotic); Protoplast isolation, 

culture and fusion; Tissue culture applications (micropropagation, androgenesis, virus elimination, 

secondary metabolite production, haploids, triploids and hybrids; Cryopreservation; Germplasm 

Conservation). 

Unit2:RecombinantDNAtechnology 

Restriction Endonucleases (History, Types I-IV, biological role and application); Restriction Mapping 

(Linear and Circular); Cloning Vectors: Prokaryotic (pUC 18 and pUC19, pBR322, Ti plasmid, BAC); 

Lambda phage, M13 phagemid, Cosmid, Shuttle vector; Eukaryotic Vectors (YAC). 

Unit 3:GeneCloning 



Recombinant DNA, BacterialTransformationand selectionofrecombinant clones, PCR mediated gene 

cloning; Gene Construct; construction of genomic and cDNA libraries, screening DNA libraries to 

obtain gene of interest by genetic selection; complementation, colony hybridization; PCR 

Unit4:Methodsofgene transfer 

Agrobacterium-mediated, Direct gene transfer by Electroporation, Microinjection, Microprojectile 

bombardment;Selectionoftransgenics– selectable marker and reporter genes (Luciferase, GUS, GFP). 

Unit5:ApplicationsofBiotechnology 

Pest resistant (Bt-cotton); herbicide resistant plants (RoundUp Ready soybean); Transgenic crops with 

improved quality traits (FlavrSavr tomato, Golden rice); Improved horticultural varieties (Moondust 

carnations); Role of transgenics in bioremediation (Superbug); edible vaccines; 

Industrial enzymes (Aspergillase, Protease, Lipase); Gentically Engineered Products–Human Growth 

Hormone; Humulin; Biosafety concerns. 

Practical 

1. (a) PreparationofMSmedium. 

(b)Demonstrationofinvitrosterilizationandinoculationmethodsusingleaf andnodal explantsof tobacco, 

Datura, Brassica etc. 

2. Studyofanther,embryoandendospermculture,micropropagation,somaticembryogenesis&artificial 
seeds through photographs. 

3. Studyofmethodsofgenetransferthroughphotographs:Agrobacterium-mediated,directgenetransfer by 

electroporation, microinjection, microprojectile bombardment. 

4. Study of stepsof geneticengineeringforproductionof Btcotton,Goldenrice,FlavrSavrtomato through 

photographs. 

Suggested Readings 

1. Bhojwani,S.S.andRazdan,M.K.,(1996).PlantTissueCulture:TheoryandPractice.Elsevier Science 

Amsterdam. The Netherlands. 

2. Glick,B.R.,Pasternak,J.J.(2003).MolecularBiotechnology-PrinciplesandApplicationsof recombinant 

DNA. ASM Press, Washington. 

3. Bhojwani,S.S.andBhatnagar,S.P.(2011).TheEmbryology ofAngiosperms.VikasPublication House 

Pvt. Ltd., New Delhi. 5th edition. 

4. Snustad,D.P.andSimmons,M.J.(2010).PrinciplesofGenetics.JohnWileyandSons,U.K.5th edition. 

5. Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques and Applications. 

John Wiley & Sons Inc. U.S.A. 



 

 

 

 

 

 

DisciplineSpecificElectiveCourses 



 

Discipline Specific Elective 

AnalyticalTechniquesinPlantSciences 

(Credits:Theory-4,Practical-2) 

THEORY 

Unit1:Imagingandrelatedtechniques 

Principles of microscopy; Light microscopy; Fluorescence microscopy; Confocal microscopy; Use of 

fluorochromes: (a) Flow cytometry (FACS); (b) Applications of fluorescence microscopy:Chromosome 

banding, FISH, chromosome painting;Transmissionand Scanning electron microscopy – sample 

preparation for electron microscopy, cryofixation, negative staining, shadow casting, freeze fracture, 

freeze etching. 

Unit2:Cell fractionation 

Centrifugation: Differential and density gradient centrifugation, sucrose density gradient, 

CsCl2gradient, analytical centrifugation, ultracentrifugation, marker enzymes. 

Unit 3:Radioisotopes;Use inbiologicalresearch,auto-radiography,pulsechaseexperiment. Unit 4: 

Spectrophotometry-Principle and its application in biological research. 

Unit5:Chromatography-Principle;Paperchromatography;Columnchromatography,TLC,GLC, HPLC, 

Ion-exchange chromatography; Molecular sieve chromatography; Affinity chromatography. 

Unit 6: Characterization of proteins and nucleic acids- Mass spectrometry; X-ray diffraction; X-ray 

crystallography; Characterization of proteins and nucleic acids; Electrophoresis: AGE, PAGE, SDS- 

PAGE 

Unit7:Biostatistics 

Statistics, data, population, samples, parameters; RepresentationofData: Tabular, Graphical; Measures 

of central tendency: Arithmetic mean, mode, median; Measures of dispersion: Range, mean deviation, 

variation, standard deviation; Chi-square test for goodness of fit. 

Practical 

1. StudyofBlottingtechniques:Southern,NorthernandWestern,DNAfingerprinting,DNA sequencing, 

PCR through photographs. 

5.Isolationofchloroplastsbydifferentialcentrifugation. 

6.Toseparatechloroplastpigmentsbycolumnchromatography. 



10. Study of differentmicroscopic techniques using photographs/micrographs (freezefracture, freeze 

etching, negative staining, positive staining, fluorescence and FISH). 

11. Preparationofpermanentslides(double staining). 

Suggested Readings 

1. Plummer,D.T.(1996).AnIntroductiontoPracticalBiochemistry.TataMcGraw-Hill 

Publishing Co. Ltd. New Delhi. 3rd edition. 

2. Ruzin,S.E.(1999).PlantMicrotechniqueandMicroscopy,OxfordUniversityPress,NewYork. U.S.A. 

3. Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, J.G., Smith, J.A., Struhl, K. (1995). 

Short Protocols in Molecular Biology. John Wiley & Sons. 3rd edition. 

4. Zar,J.H.(2012).BiostatisticalAnalysis.PearsonPublication.U.S.A.4thedition. 

 

 

DisciplineSpecificElective 

Bioinformatics 

(Credits:Theory-4,Practical-2) 

THEORY 

Unit1. IntroductiontoBioinformatics 

Introduction,BranchesofBioinformatics,Aim,ScopeandResearchareasofBioinformatics. Unit 2. 

Databases in Bioinformatics 

Introduction, Biological Databases, Classification format ofBiological Databases, Biological Database 

Retrieval System. 

Unit3. BiologicalSequenceDatabases 

National Center for Biotechnology Information (NCBI): Tools and Databases of NCBI, Database 

RetrievalTool, Sequence Submissionto NCBI,Basic localalignment searchtool(BLAST),Nucleotide 

Database, Protein Database, Gene Expression Database. 

EMBLNucleotideSequenceDatabase(EMBL-Bank):Introduction,SequenceRetrieval,Sequence Submission to 

EMBL, Sequence analysis tools. 

DNA Data Bank of Japan (DDBJ): Introduction, Resources at DDBJ, Data Submission at DDBJ. 

ProteinInformationResource (PIR):About PIR, Resources ofPIR, Databases ofPIR, Data Retrievalin 

PIR. Swiss-Prot: Introduction and Salient Features. 

Unit 4.Sequence Alignments 



Introduction, Concept of Alignment, Multiple Sequence Alignment (MSA), MSA by CLUSTALW, 

Scoring Matrices, Percent Accepted Mutation (PAM), Blocks of Amino Acid Substitution Matrix 

(BLOSUM). 

Unit5.MolecularPhylogeny-MethodsofPhylogeny,SoftwareforPhylogeneticAnalyses,Consistency of 

Molecular Phylogenetic Prediction. 

Unit6. ApplicationsofBioinformatics 

StructuralBioinformaticsinDrugDiscovery,Quantitativestructure-activityrelationship(QSAR)techniques 
in Drug Design, Microbial genome applications, Crop improvement 

Practical 

1. Nucleicacidandproteindatabases. 

2. Sequenceretrievalfromdatabases. 

3. Sequencealignment. 

4. SequencehomologyandGene annotation. 

5. Constructionofphylogenetictree. 

Suggested Readings 

1. GhoshZ. andBibekanandM. (2008)Bioinformatics: Principlesand Applications. Oxford University 
Press. 

2. PevsnerJ.(2009)BioinformaticsandFunctionalGenomics.IIEdition.WileyBlackwell. 

3. CampbellA.M.,HeyerL.J.(2006)DiscoveringGenomics,ProteomicsandBioinformatics.II Edition. 

Benjamin Cummings. 
 

 

 

 

 

 

 

Unit 1: Defining plant stress 

Acclimation and adaptation. 

Unit2:Environmentalfactors 

DisciplineSpecificElective 

Stress Biology 
Credits:Theory4,Practical2 Theory 

Water stress; Salinity stress, High light stress; Temperature stress; Hypersensitive reaction; 

Pathogenesis– related (PR) proteins; Systemic acquired resistance; Mediation of insect and disease 

resistance by jasmonates. 

Unit3:Stresssensing mechanismsinplantsCalciummodulation,Phospholipidsignaling 



Unit 4: Developmental and physiological mechanisms that protect plants against environmental stress 

Adaptationinplants;Changesinroot:shootratio;Aerenchynadevelopment;Osmoticadjustment; Compatible 

solute production. 

Unit 5:Reactiveoxygenspecies–Productionandscavengingmechanisms. 

 

Practical 

1. Quantitativeestimationof peroxidaseactivityintheseedlingsintheabsenceandpresenceof salt stress. 

2. Superoxideactivityinseedlings intheabsenceandpresenceofsaltstress. 

3. Zymographicanalysisofperoxidase. 

4. Zymographicanalysisofsuperoxidedismutase activity. 

5. Quantitativeestimationandzymographicanalysisofcatalase. 

6. Quantitativeestimationandzymographicanalysisofglutathionereductase. 

7. Estimationofsuperoxide anions. 

 

Suggested Readings 

1. Hopkins,W.G.andHuner,A.(2008).IntroductiontoPlantPhysiology.JohnWileyandSons. 

U.S.A.4thedition. 

2. Taiz,L.,Zeiger,E.,MØller,I.M.andMurphy,A(2015).PlantPhysiologyandDevelopment. Sinauer 

Associates Inc. USA. 6th edition. 

 

 

 

DisciplineSpecificElective 

Plant Breeding 

(Credits:Theory-4,Practical-2) 

THEORY 

 

Unit1:PlantBreeding 

Introductionandobjectives.Breedingsystems: modesofreproductionincropplants.Important 

achievements and undesirable consequences of plant breeding. 

Unit2:Methodsofcropimprovement 

Introduction:Centresoforiginanddomesticationofcropplants,plant geneticresources; 

Acclimatization; Selection methods: For self pollinated, cross pollinated and vegetatively 



propagatedplants;Hybridization:Forself,crossandvegetativelypropagatedplants–Procedure, advantages 

and limitations. 

Unit3:Quantitativeinheritance 

Concept,mechanism,examplesofinheritanceofKernelcolourinwheat,Skincolourinhuman beings.Monogenicvs 

polygenic Inheritance. 

Unit4:Inbreedingdepressionandheterosis History,geneticbasisofinbreedingdepressionand 

heterosis; Applications. 

Unit 5: Crop improvement and breedingRole ofmutations; Polyploidy; Distant hybridization and role of 

biotechnology in crop improvement. 

Suggested Readings 

1. Singh,B.D.(2005).PlantBreeding:PrinciplesandMethods.KalyaniPublishers.7
th

edition. 

2. Chaudhari,H.K. (1984).ElementaryPrinciples ofPlantBreeding.Oxford–IBH.2ndedition. 

3. Acquaah,G.(2007).PrinciplesofPlantGenetics&Breeding.BlackwellPublishing. 
 

 

 

 

 

 

 

 

 

Unit1:Naturalresources 

Definition and types. 

Unit2:Sustainableutilization 

Discipline Specific Elective 

NaturalResourceManagement 

(Credits:Theory-4,Practical-2) 

THEORY 

Concept,approaches(economic,ecologicalandsocio-cultural). Unit 

3: Land 

Utilization(agricultural,pastoral,horticultural,silvicultural);Soildegradationandmanagement. 

Unit 4: Water 

Freshwater(rivers, lakes, groundwater,aquifers, watershed);Marine; Estuarine;Wetlands;Threatsand management 

strategies. 

Unit 5:BiologicalResources 

Biodiversity-definitionandtypes;Significance;Threats;Management strategies;Bioprospecting; IPR; 

CBD; National Biodiversity Action Plan). 



Unit6: Forests 

Definition,Coveranditssignificance(withspecialreferencetoIndia);MajorandminorForestproducts; 
Depletion; Management. 

Unit7: Energy 

Renewableand non-renewablesourcesofenergy 

Unit8: Contemporarypracticesinresourcemanagement 

EIA, GIS, Participatory Resource Appraisal, Ecological Footprint with emphasis on carbonfootprint, 

Resource Accounting; Waste management. 

Unit9:Nationalandinternationaleffortsinresourcemanagementand conservation 

Practical 

1. Estimationofsolidwastegeneratedbya domesticsystem(biodegradableand nonbiodegradable) and 

its impact on land degradation. 

2. Collectionofdataonforestcoverofspecificarea. 

3. MeasurementofdominanceofwoodyspeciesbyDBH(diameteratbreastheight)method. 

4. Calculationand analysisofecologicalfootprint. 

5. Ecologicalmodeling. 

Suggested Readings 

1. Vasudevan,N.(2006).EssentialsofEnvironmentalScience.NarosaPublishingHouse, New 

Delhi. 

2. Singh,J.S.,Singh,S.P.andGupta,S.(2006).Ecology,Environment andResource 

Conservation. Anamaya Publications, New Delhi. 

3. Rogers,P.P.,Jalal, K.F.andBoyd,J.A.(2008).AnIntroductiontoSustainable 

Development. Prentice Hall of India Private Limited, New Delhi. 



 

 

 

 

 

 

 

Unit1:Introduction 

Discipline Specific Elective 

HorticulturalPracticesandPost-HarvestTechnology 

(Credits:Theory-4,Practical-2) THEORY 

Scope and importance, Branches of horticulture; Role in rural economy and employment generation; 

Importance in food and nutritional security; Urban horticulture and ecotourism. 

Unit2:Ornamentalplants 

Types, classification (annuals, perennials, climbers and trees); Identification and salient features of 

some ornamental plants [rose, marigold, gladiolus, carnations, orchids, poppies, gerberas, tuberose, 

sages, cactiand succulents(opuntia, agave and spurges)] Ornamentalflowering trees (Indian laburnum, 

gulmohar, Jacaranda, Lagerstroemia, fishtail and areca palms, semul, coraltree). 

Unit 3:Fruitandvegetable crops 

Production, origin and distribution; Description of plants and their economic products; Management 

and marketing ofvegetable and fruit crops; Identification ofsome fruits and vegetable varieties (citrus, 

banana, mango, chillies and cucurbits). 

Unit4:Horticulturaltechniques 

Application of manure, fertilizers, nutrients and PGRs; Weed control; Biofertilizers, biopesticides; 

Irrigation methods (drip irrigation, surface irrigation, furrow and border irrigation); Hydroponics; 

Propagation Methods: asexual (grafting, cutting, layering, budding), sexual (seed propagation), Scope 

and limitations. 

Unit5:Landscapingandgardendesign 

Planning and layout (parksand avenues);gardening traditions - Ancient Indian, European, Mughaland 

Japanese Gardens; Urban forestry; policies and practices. 

Unit6:Floriculture 

Cut flowers, bonsai, commerce (market demand and supply); Importance of flower shows and 

exhibitions. 

Unit 7:Post-harvesttechnology 

Importance of post harvest technology in horticultural crops; Evaluation of quality traits; Harvesting 

and handling of fruits, vegetables and cut flowers; Principles, methods of preservation and processing; 

Methods of minimizing loses during storage and transportation; Food irradiation - advantages and 

disadvantages; food safety. 



Unit8:Diseasecontrolandmanagement 

Field and post-harvest diseases; Identification of deficiency symptoms; remedial measures and 

nutritional management practices; Crop sanitation; IPM strategies (genetic, biological and chemical 

methods for pest control); Quarantine practices; Identification of common diseases and pests of 

ornamentals, fruits and vegetable crops. 

Unit9:Horticulturalcrops-conservationandmanagement 

Documentation and conservation of germplasm; Role of micro propagation and tissue culture 

techniques; Varieties and cultivars of various horticultural crops; IPR issues; National,internationaland 

professional societies and sources of information on horticulture. 

Unit10:Fieldtrip 

Field visits to gardens, standing crop sites, nurseries, vegetable gardens and horticultural fields at IARI 

or other suitable locations. 

Suggested Readings 

1. Singh, D. &Manivannan, S. (2009). Genetic Resources of Horticultural Crops. Ridhi International, 
Delhi, India. 

2. Swaminathan,M.S.andKochhar,S.L.(2007).GrovesofBeautyandPlenty:AnAtlasofMajor Flowering 

Trees in India. Macmillan Publishers, India. 

3. NIIRBoard(2005). CultivationofFruits, Vegetablesand Floriculture. NationalInstituteofIndustrial 

Research Board, Delhi. 

4. Kader,A.A. (2002).Post-HarvestTechnologyofHorticulturalCrops. UCANRPublications,USA. 

5. Capon,B.(2010).BotanyforGardeners.3rdEdition.TimberPress,Portland,Oregon. 
 

 

 

 

 

 

 

Theory 

Unit1:Basicconceptsofresearch 

Discipline Specific Elective 

Research Methodology 

Credit:Theory4;Practical2 

Research-definition and types of research (Descriptive vs analytical; applied vs fundamental; 

quantitative vs qualitative; conceptual vsemperical).Research methods vsmethodology.Literature- 

review and its consolidation; Library research; field research; laboratory research. 

Unit2: Generallaboratorypractices 



Common calculations in botany laboratories.Understanding the details on the label of reagent 

bottles.Molarity and normality of common acids and bases.Preparation of 

solutions.Dilutions.Percentage solutions.Molar, molal and normal solutions.Technique of handling 

micropipettes; Knowledge about common toxic chemicals and safety measures in their handling. 

Unit3:Datacollectionanddocumentationofobservations 

Maintaining a laboratory record; Tabulation and generation of graphs. Imaging of Tissue specimensand 

application of scale bars. The art of field photography. 

Unit4:OverviewofBiologicalProblems 

History; Key biology research areas, Model organisms in biology (A Brief overview): Genetics, 

Physiology, Biochemistry, Molecular Biology, Cell Biology, Genomics, Proteomics- Transcriptional 

regulatory network. 

Unit5:Methodstostudyplantcell/tissue structure 

Whole mounts, peel mounts, squash preparations, clearing, maceration and sectioning; Tissue 

preparation: living vs fixed, physical vs chemical fixation, coagulating fixatives, non-coagulant 

fixatives;tissue dehydrationusing graded solvent series;Paraffin and plastic infiltration; Preparation of 

thin and ultrathin sections. 

Unit6:Plantmicrotechniques 

Staining procedures, classification and chemistry of stains.Staining equipment.Reactive dyes and 

fluorochromes (including genetically engineered protein labeling with GFP and other tags).Cytogenetic 

techniques with squashed plant materials. 

Unit7:Theartofscientificwritinganditspresentation 

Numbers, units, abbreviations and nomenclature used in scientific writing.Writing 

references.Powerpoint presentation.Poster presentation.Scientific writing and ethics, Introduction to 

copyright- academic misconduct/plagiarism. 

Practical 

1. Experimentsbasedonchemicalcalculations. 

2. Plantmicrotechniqueexperiments. 

3. Theartofimagingofsamplesthroughmicrophotographyandfieldphotography. 

4. Posterpresentationondefinedtopics. 

5. Technicalwritingontopicsassigned. 

Suggested Readings 



1. Dawson,C.(2002).Practicalresearchmethods.UBSPublishers,NewDelhi. 

2. Stapleton, P., Yondeowei, A., Mukanyange, J., Houten, H. (1995). Scientific writing for agricultural 

research scientists – a training reference manual. West Africa Rice Development Association, Hong 

Kong. 

3. Ruzin, S.E. (1999). Plant microtechnique and microscopy. Oxford University Press, New York, 

U.S.A. 

 

 

 

 

Discipline Specific Elective 

IndustrialandEnvironmentalMicrobiology 

(Credits:Theory-4,Practical-2) 

THEORY 

Unit1: Scopeofmicrobesin industryandenvironment 

Unit 2: Bioreactors/Fermenters and fermentation processesSolid-state and liquid-state (stationary and 

submerged) fermentations; Batch and continuous fermentations. Components of a typical bioreactor, 

Types of bioreactors-laboratory, pilotscale and production fermenters; Constantly stirred tank 

fermenter,towerfermenter,fixed bedand fluidizedbed bioreactorsandair-lift fermenter. Avisit toany 

educational institute/ industry to see an industrial fermenter, and other downstream processing 

operations. 

Unit3: Microbialproductionofindustrialproducts 

Microorganisms involved, media, fermentationconditions, downstreamprocessing and uses; Filtration, 

centrifugation, cell disruption, solvent extraction, precipitation and ultrafiltration, lyophilization, spray 

drying; Hands on microbial fermentations for the production and estimation (qualitative and 

quantitative) ofEnzyme: amylase or lipase activity, Organic acid (citric acid or glutamic acid), alcohol 

(Ethanol) and antibiotic (Penicillin) 

Unit 4:Microbialenzymesofindustrialinterestandenzymeimmobilization 

Microorganisms for industrial applicationsand hands on screening microorganisms for casein 

hydrolysis; starch hydrolysis; cellulose hydrolysis. Methods of immobilization, advantages and 

applications of immobilization, large scale applications of immobilized enzymes (glucose isomerase 

and penicillin acylase). 

Unit 5: Microbes and quality of environment. Distribution of microbes in air; Isolation of 

microorganisms from soil, air and water. 

Unit6:Microbialfloraofwater. 



Water pollution, role of microbes in sewage and domestic waste water treatment systems.Determination 

of BOD, COD, TDS and TOC of water samples; Microorganisms as indicators of water quality, check 

coliform and fecal coliform in water samples. 

Unit 7:Microbes inagricultureandremediationofcontaminated soils. 

Biological fixation; Mycorrhizae; Bioremediation of contaminated soils.Isolation of root nodulating 

bacteria, arbuscularmycorrhizal colonization in plant roots. 

Practical 

1. Principlesandfunctioningofinstrumentsinmicrobiologylaboratory 

2. Handsonsterilizationtechniquesand preparationofculturemedia. 

Suggested Readings 

1. Pelzar,M.J.Jr., Chen E.C.S., Krieg,N.R.(2010).Microbiology:An applicationbasedapproach. Tata 

McGraw Hill Education Pvt. Ltd., Delhi. 

2. Tortora,G.J.,Funke,B.R.,Case.C.L.(2007).Microbiology.PearsonBenjaminCummings,San Francisco, 

U.S.A. 9th edition. 

 

 

 

 

DisciplineSpecificElective 

Biostatistics 

(Credits:Theory-4,Practical-2) 

THEORY 

 

Unit1:Biostatistics 

Definition - statistical methods - basic principles. Variables - measurements, functions, limitations and 

uses of statistics. 

Unit 2:Collection of data primary and secondaryTypes and methods of data collection procedures - 

merits and demerits. Classification - tabulation and presentation of data - sampling methods. 

Unit3:Measuresofcentraltendency 

Mean, median, mode, geometric mean - merits & demerits. Measures of dispersion - range, standard 

deviation, mean deviation, quartile deviation - merits and demerits; Co- efficient of variations. 

Unit4:Correlation 

Typesand methodsofcorrelation, regression, simpleregressionequation, fittingprediction, similarities 

and dissimilarities of correlation and regression 



Unit5:Statisticalinference;Hypothesis-simplehypothesis-student't'test -chisquare test. 

Practical 

1) Calculationofmean,standarddeviationandstandard error 

2) Calculationofcorrelationcoefficientvaluesandfindingouttheprobability 

3) Calculationof‘F’valueandfindingouttheprobabilityvaluefortheFvalue. 

Suggested Readings 

1. Biostatistic,Danniel,W.W.,1987.NewYork,JohnWileySons. 

2. AnintroductiontoBiostatistics,3rdedition,Sundarrao,P.S.SandRichards,J.ChristianMedical College, 

Vellore 

3. StatisticalAnalysisofepidemiologicaldata,Selvin,S.,1991.NewYorkUniversityPress.4. Statistics for 

Biology, Boston, Bishop, O.N. Houghton, Mifflin. 

5. ThePrinciplesofscientificresearch,Freedman,P.NewYork,PergamonPress. 

6. StatisticsforBiologists,Campbell,R.C.,1998.CambridgeUniversityPress. 



GenericElectiveCourses 
 

 

 

 

 

 

 

 

 

 

 

 

Unit1: Microbes 

GenericElective 

Biodiversity(Microbes,Algae,FungiandArchegoniate) 

(Credits: Theory-4, Practical-2) 

THEORY 

Viruses – Discovery, general structure, replication (general account), DNA virus (T-phage); Lytic and 

lysogenic cycle, RNA virus (TMV); Economic importance; Bacteria – Discovery, General 

characteristics and cell structure; Reproduction – vegetative, asexual and recombination (conjugation, 

transformation and transduction); Economic importance. 

Unit2: Algae 

General characteristics; Ecology and distribution; Range of thallus organization and reproduction; 

Classification of algae; Morphology and life-cycles of the following: Nostoc, Chlamydomonas, 

Oedogonium, Vaucheria, Fucus, Polysiphonia. Economic importance of algae. 

Unit3: Fungi 

Introduction- General characteristics, ecology and significance, range of thallus organization, cell wall 

composition, nutrition, reproduction and classification; True Fungi- General characteristics, ecologyand 

significance, life cycle of Rhizopus (Zygomycota) Penicillium,Alternaria (Ascomycota), Puccinia, 

Agaricus (Basidiomycota); Symbiotic 

Associations-Lichens: 

General account, reproduction and significance; Mycorrhiza: ectomycorrhiza and endomycorrhiza and 

their significance 

Unit4:IntroductiontoArchegoniate 

Unifying featuresofarchegoniates,Transitiontolandhabit,Alternationofgenerations. Unit 

5: Bryophytes 

General characteristics, adaptations to land habit, Classification, Range of 

thallusorganization.Classification (up to family), morphology, anatomy and reproduction of Marchantia 

and Funaria.(Developmental details not to be included).Ecology and economic importance Of 

bryophytes with special mention of Sphagnum. 

Unit6: Pteridophytes 



General characteristics, classification, Early land plants (Cooksonia and Rhynia). Classification (up to 

family), morphology, anatomy and reproduction of Selaginella, Equisetum and Pteris.(Developmental 

details not to be included).Heterospory and seed habit, stellar evolution.Ecological and economical 

importance of Pteridophytes. 

Unit4: Gymnosperms 

General characteristics; Classification (up to family), morphology, anatomy and reproduction of Cycas 
and Pinus (Developmental details not to be included).Ecological and economical importance. 

Practical 

1. EMs/Modelsofviruses–T-PhageandTMV,Linedrawing/PhotographofLyticandLysogenic Cycle. 

2. TypesofBacteriafromtemporary/permanentslides/photographs; 

3. Gramstaining 

4. StudyofvegetativeandreproductivestructuresofNostoc,Chlamydomonas,Oedogonium, Vaucheria, 

Fucus* and Polysiphonia through permanent slides. 

5. RhizopusandPenicillium:Asexualstagefromtemporarymountsandsexualstructuresthrough permanent 

slides. 

6. Alternaria:Specimens/photographsandtease mounts. 

7. Puccinia:HerbariumspecimensofBlackStemRustofWheatandinfectedBarberryleaves; section/tease 
mounts of spores on Wheat and permanent slides of both the hosts. 

8. Agaricus:Specimensofbuttonstageandfullgrownmushroom;SectioningofgillsofAgaricus. 

9. Lichens:Studyofgrowthformsoflichens(crustose,folioseandfruticose) 

10. Mycorrhiza:ectomycorrhizaandendomycorrhiza(Photographs) 

11. Marchantia- morphologyofthallus, rhizoidsandscales,antheridiophore,archegoniophore. 

sporophyte (all permanent slides). 

12. Funaria,Selaginella,Equisetum,Pteris,Cycas,Pinus-morphology,(permanentslide). 

Suggested Readings 

1. Kumar,H.D.(1999).IntroductoryPhycology.AffiliatedEast-West.PressPvt.Ltd.Delhi.2nd edition. 

2. Tortora,G.J.,Funke,B.R.,Case,C.L.(2010).Microbiology:An Introduction,PearsonBenjamin 

Cummings, U.S.A. 10th edition. 

3. Sethi,I.K.and Walia,S.K. (2011). Text book of Fungi & TheirAllies,MacMillanPublishers Pvt. Ltd., 
Delhi. 



4. Alexopoulos,C.J.,Mims,C.W.,Blackwell,M.(1996).IntroductoryMycology,John WileyandSons 

(Asia), Singapore. 4th edition. 

5. Raven,P.H., Johnson,G.B., Losos,J.B., Singer, S.R., (2005). Biology.Tata McGrawHill,Delhi, India. 
 

 

 

 

 

 

 

 

Unit1: Introduction 

Unit 2:Ecologicalfactors 

GenericElective 

Plant Ecology and Taxonomy 

(Credits:Theory-4,Practical-2) 

THEORY 

Soil: Origin, formation, composition, soil profile. Water: States of water in the environment, 

precipitation types. Light and temperature: Variation Optimal and limiting factors; Shelford law of 

tolerance. Adaptation of hydrophytes and xerophytes 

Unit 3:Plant communities-Characters;Ecotoneandedgeeffect;Succession;Processesandtypes Unit 4: 

Ecosystem 

Structure;energyflowtrophicorganisation;Foodchainsandfoodwebs,Ecologicalpyramids production and 
productivity; Biogeochemical cycling; Cycling of carbon, nitrogen and Phosphorous 

Unit 5:Phytogeography- Principlebiogeographicalzones;Endemism 

Unit6Introductiontoplanttaxonomy-Identification,Classification,Nomenclature. Unit 7 

Identification 

FunctionsofHerbarium,importantherbariaandbotanicalgardensoftheworldandIndia; Documentation: Flora, Keys: 
single access and multi-access 

Unit 8Taxonomicevidencesfrompalynology,cytology,phytochemistryandmolecular data Unit 9 

Taxonomic- Ranks, categories and taxonomic groups 

Unit 10 BotanicalPrinciples and rules (ICN); ranks and names; binominal system, typification, author 

citation, valid publication, rejection of names, principle of priority and its limitations. 

Unit11 Classification 

Types of classification-artificial,natural and phylogenetic.Bentham and Hooker (upto series), Engler 

and Prantl (upto series). 

Unit12Biometrics,numericaltaxonomyand cladistics 

Characters;variations;OTUs,characterweightingandcoding;clusteranalysis;phenograms, cladograms 

(definitions and differences). 



 

 

Practical 

1. Study of instruments used to measure microclimatic variables: Soil thermometer, maximum and 

minimum thermometer, anemometer, psychrometer/hygrometer, rain gauge and lux meter. 

2. Determination of pH, and analysis of two soil samples for carbonates, chlorides, nitrates, sulphates, 

organic matter and base deficiency by rapid field test. 

3. Comparisonofbulkdensity,porosityandrateofinfiltrationofwaterinsoilofthreehabitats. 

4. (a)Studyofmorphologicaladaptationsofhydrophytesandxerophytes(foureach). 

(b)Study of biotic interactions of the following: Stem parasite (Cuscuta), Root parasite (Orobanche), 

Epiphytes, Predation (Insectivorous plants) 

5. Determination of minimal quadrat size for the study of herbaceous vegetation in the college campus 

by species area curve method. (species to be listed) 

6. Quantitative analysis of herbaceous vegetation in the college campus for frequency and comparison 

with Raunkiaer’s frequency distribution law 

7. Studyof vegetative and floral characters of the following families (Description, V.S. flower, section 

of ovary, floral diagram/s, floral formula/e and systematic position according to Bentham & Hooker’s 

system of classification):Brassicaceae - Brassica,Alyssum / Iberis; Asteraceae -Sonchus/Launaea, 

Vernonia/Ageratum, Eclipta/Tridax; Solanaceae -Solanumnigrum, Withania; Lamiaceae -Salvia, 

Ocimum; Liliaceae - Asphodelus / Lilium / Allium. 

8. Mounting of a properly dried and pressed specimen of any wild plant with herbarium label (to be 

submitted in the record book). 

SuggestedReadings 

1. Kormondy,E.J.(1996).ConceptsofEcology.PrenticeHall,U.S.A. 4thedition. 

2. Sharma,P.D.(2010)Ecologyand Environment.RastogiPublications,Meerut,India.8
th

edition. 

3. Simpson,M.G.(2006).PlantSystematics.ElsevierAcademicPress,SanDiego,CA,U.S.A. 

4. Singh, G. (2012). Plant Systematics: Theory and Practice. Oxford & IBH Pvt. Ltd., New Delhi. 3rd 

edition. 



GenericElective 

PlantAnatomyandEmbryology (Credits: 

Theory-4, Practical-2) THEORY 

Unit1:MeristematicandpermanenttissuesRootandshootapicalmeristems;Simpleandcomplex tissues 

Unit2:Organs;Structureofdicotandmonocotroot stemandleaf. 

Unit 3: Secondary Growth ; Vascular cambium – structure and function, seasonal activity. 

Secondarygrowth in root and stem, Wood (heartwood and sapwood) 

Unit 4: Adaptive and protective systems; Epidermis, cuticle, stomata; General account of adaptations in 
xerophytes and hydrophytes. 

Unit 5: Structuralorganization of flowerStructure ofanther and pollen; Structure and types ofovules; 
Types of embryo sacs, organization and ultrastructure of mature embryo sac. 

Unit6:Pollinationandfertilization 

Pollination mechanisms and adaptations; Double fertilization; Seed-structure appendages and dispersal 

mechanisms. 

Unit7:Embryo andendosperm 

Endospermtypes,structureandfunctions;Dicot andmonocot embryo;Embryoendospermrelationship Unit 

8: Apomixis and polyembryony; Definition, types and Practical applications 

Practical 

1. Studyofmeristemsthroughpermanentslidesand photographs. 

2. Tissues(parenchyma,collenchymaandsclerenchyma);Maceratedxylaryelements,Phloem (Permanent 

slides, photographs) 

3. Stem:Monocot:Zeamays;Dicot:Helianthus; Secondary:Helianthus(onlyPermanentslides). 

4. Root:Monocot:Zeamays;Dicot:Helianthus;Secondary:Helianthus(onlyPermanentslides). 

5. Leaf:DicotandMonocotleaf(onlyPermanentslides). 

6. Adaptiveanatomy:Xerophyte ;Hydrophyte. 

7. Structureofanther(youngandmature),tapetum(amoeboidandsecretory)(Permanentslides). 

8. Femalegametophyte:Polygonum(monosporic)typeofEmbryosacDevelopment(Permanentslides/photo

graphs). 

9. Ultrastructureofmature eggapparatuscellsthroughelectronmicrographs. 



10. Pollinationtypesandseeddispersalmechanisms(includingappendages,aril,caruncle) (Photographs 

and specimens). 

Suggested Readings 

1. Bhojwani,S.S.&Bhatnagar,S.P.(2011).Embryology of Angiosperms.VikasPublication House Pvt. 

Ltd. New Delhi. 5th edition. 

2. Mauseth,J.D.(1988).Plant Anatomy.TheBenjamin/CummingsPublisher,USA. 

GenericElective 

PlantPhysiologyandMetabolism 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit1:Plant-waterrelations 

Importance of water, water potential and its components; Transpiration and its significance; Factors 

affecting transpiration; Root pressure and guttation. 

Unit2:Mineralnutrition 

Essential elements, macro and micronutrients; Criteria of essentiality of elements; Role of essential 

elements; Transport of ions across cell membrane, active and passive transport, carriers, channels and 

pumps. 

Unit3:Translocationinphloem. 

Compositionofphloemsap,girdlingexperiment;Pressure flow model;Phloemloadingand unloading Unit 

4: Photosynthesis 

Photosynthetic Pigments (Chl a, b, xanthophylls, carotene); Photosystem I and II, reaction center, 

antenna molecules;Electrontransport and mechanismofATP synthesis;C3, C4and CAM pathways of 

carbon fixation; Photorespiration. 

Unit5:Respiration 

Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation, Glyoxylate, Oxidative 

Pentose Phosphate Pathway. 

Unit6:Enzymes 

Structureandproperties;Mechanismofenzymecatalysisandenzymeinhibition. U nit 

7: Nitrogen metabolism 

Biologicalnitrogenfixation;Nitrateandammoniaassimilation. Unit 

8: Plant growth regulators 



Discoveryandphysiologicalrolesofauxins, gibberellins,cytokinins, ABA, ethylene. 

Unit 9: Plant response to light and temperaturePhotoperiodism (SDP, LDP, Day neutral plants); 

Phytochrome (discovery and structure), red and far red light responses on photomorphogenesis; 

Vernalization. 

Practical 

1. Determinationofosmoticpotentialofplantcellsapbyplasmolyticmethod. 

2. DemonstrationofHill reaction. 

5. Demonstratethe activityofcatalase andstudytheeffectofpH andenzymeconcentration. 

6. TostudytheeffectoflightintensityandbicarbonateconcentrationonO
2
evolutionin photosynthesis. 

7. Comparisonoftherateofrespirationinanytwopartsofaplant. 

8. Separationofaminoacidsbypaperchromatography. 

Demonstration experiments (any four) 

1. Bolting. 

2. Effectofauxinsonrooting. 

3. Suctionduetotranspiration. 

4. R.Q. 

5. Respirationinroots. 

Suggested Readings 

1. Hopkins, W.G.,Huner,N.P.,(2009).IntroductiontoPlantPhysiology.JohnWiley& Sons, 

U.S.A. 4th Edition. 

2. Bajracharya,D.,(1999).ExperimentsinPlant Physiology-ALaboratoryManual. 

Narosa Publishing House, New Delhi. 



GenericElective 

EconomicBotanyandPlantBiotechnology 

(Credits: Theory-4, Practical-2) 

THEORY 

Unit1:OriginofCultivatedPlants 

Conceptofcentresoforigin,their importancewithreferencetoVavilov’swork. Unit 2: 

Cereals-Wheat -Origin, morphology, uses 

Unit 3:Legumes- Generalaccount withspecialreferencetoGramandsoybean U nit 

4: Spices 

General account with special reference to clove and blackpepper (Botanical name, family, part 

used,morphology and uses) 

Unit5:Beverages-Tea(morphology,processing,uses) 

Unit6: OilsandFats-Generaldescriptionwithspecialreferencetogroundnut 

Unit 7: Fibre Yielding Plants descriptionwithspecialreference to Cotton(Botanical name, family, part 

used, morphology and uses) 

Unit8:Introductiontobiotechnology 

Unit9:Planttissueculture-Micropropagation;haploidproductionthroughandrogenesisand gynogenesis; brief 

account of embryo and endosperm culture with their applications 

Unit10:RecombinantDNATechniques 

Blotting techniques: Northern, Southern and Western Blotting, DNA Fingerprinting; Molecular DNA 

markers i.e. RAPD, RFLP, SNPs; DNA sequencing, PCR and Reverse Transcriptase-PCR. Hybridoma 

and monoclonal antibodies, ELISA and Immunodetection.Molecular diagnosis of human disease, 

Human gene Therapy. 

Practical 

1. Study of economically important plants : Wheat, Gram, Soybean, Black pepper, Clove Tea, Cotton, 

Groundnut through specimens, sections and micro chemical tests 

2. Familiarizationwithbasicequipmentsintissueculture. 

3. Studythrough photographs: Anther culture, somatic embryogenesis, endospermand embryo culture; 

micro propagation. 

4. Studyofmoleculartechniques:PCR,Blottingtechniques,AGEand PAGE. 



Suggested Readings 

1. Kochhar,S.L.(2011).EconomicBotanyintheTropics,MacMillanPublishersIndiaLtd.,New Delhi. 4th 
edition. 

2. Bhojwani,S.S.andRazdan,M.K.,(1996).PlantTissueCulture:TheoryandPractice. Elsevier 

Science Amsterdam. The Netherlands. 

3. Glick,B.R.,Pasternak,J.J.(2003).MolecularBiotechnology-PrinciplesandApplicationsof recombinant 

DNA. ASM Press, Washington. 
 

 

 

 

 

 

 

 

 

Unit1: Environment 

Generic Elective 

Environmental Biotechnology 

(Credits:Theory-4,Practical-2) 

THEORY 

Basic concepts and issues, global environmental problems - ozone depletion, UV-B, greenhouse effect 

and acid rain due to anthropogenic activities, their impact and biotechnological approaches for 

management. 

Unit2:Environmentalproblems 

Environmental pollution - types of pollution, sources of pollution, measurement of pollution, methods 

of measurement of pollution, fate of pollutants in the environment, Bio concentration, bio/geo 

magnification. 

Unit3:Microbiologyofwaste watertreatment 

Aerobic process - activated sludge, oxidation ponds, trickling filter, towers, rotating discs, rotating 

drums, oxidation ditch. Anaerobic process - anaerobic digestion, anaerobic filters, upflow anaerobic 

sludge blanket reactors. Treatment schemes for waste waters of dairy, distillery, tannery, sugar and 

antibiotic industries. 

Unit4:Xenobioticcompounds 

Organic (chlorinated hydrocarbons, substituted simple aromatic compounds, polyaromatic 

hydrocarbons, pesticides, surfactants) and inorganic (metals, radionuclides, phosphates, 

nitrates).Bioremediation of xenobiotics in environment - ecological consideration, decay behavior and 

degradative plasmids, molecular techniques in bioremediation. 

Unit 5:Role ofimmobilized cells/enzymes in treatment oftoxic compoundsBiopesticides, bioreactors, 

bioleaching, biomining, biosensors, biotechniques for air pollution abatement and odour control. 



Unit6:SustainableDevelopment 

Economics and Environment: Economic growth, Gross National Productivity and the quality of life, 

Tragedy of Commons, Economics of Pollution control, Cost-benefit and cost effectiveness analysis, 

WTO and Environment, Corporate Social Responsibility, Environmental awareness and Education; 

Environmental Ethics. 

Unit7:InternationalLegislations,PoliciesforEnvironmentalProtection 

Stockholm Conference (1972) and its declaration, WCED (1983) and Brundtland Report (1987), Rio 

Earth Summit-UNCED (1992) and its declaration, MontrealProtocol - 1987, Basel Convention (1989), 

Kyoto Protocol- 1997, Ramsar Convention 1971. 

Unit8:NationalLegislations,PoliciesforPollutionManagement 

Salient features of Wild life protection act 1972, Water Pollution (Prevention and Control) Act-1974, 

Forest conservation act 1980, Air Pollution (Prevention and Control) Act-1981, NationalEnvironmental 

Policy -2006, Central and State Pollution Control Boards: Constitution and power. 

Unit9:PublicParticipationforEnvironmentalProtection 

Environmental movement and people’s participation with specialreferences to Gandhamardan, Chilika 

and Narmada BachaoAndolan, Chipko and Silent valley Movement; Women and Environmental 

Protection, Role of NGO in bringing environmental awarenessand education in the society. 

Practical 

1. Water/Soil analysis - DO, salinity, pH, chloride, total hardness, alkalinity, acidity,nitrate, calcium, 

Magnesium and phosphorus. 

2. Gravimetricanalysis-Totalsolid,dissolvedsolid,suspendedsolidinaneffluent 

3. Microbialassessmentofair(openplateandairsample)and water 

Suggested Readings 

1. Waste water engineering - treatment, disposaland reuse, Metcalf and EddyInc., Tata McGraw Hill, 

New Delhi. 

2. EnvironmentalChemistry,AK.De,WileyEasternLtd,NewDelhi. 

3. IntroductiontoBiodeterioration,D.Allsoppand K.J.Seal,ELBS/EdwardArnold. 

4. Bioremidation,Baaker,KHandHersonD.S.,1994.Mc.GrawHillInc,NewYork. 

5. IndustrialandEnvironmentalBiotechnology-NuzhatAhmed,FouadM.QureshiandObaidY. Khan, 2006. 
Horizon Press. 

6. EnvironmentalMolecularBiology,Paul. A,Rochelle,2001.HorizonPress. 

7. EnvironmentalProtectionandLawsbyJadhavandBhosale,V.M.Himalayapubl.House13. Biodiversity 

Assessment and Conservation by PC Trivedi, Agrobios publ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SkillEnhancementCourses 



Biofertilizers(Credit

s 2) 

Lectures: 30 

Unit 1:Generalaccount about the microbesused asbiofertilizer – Rhizobium– isolation, identification, 

mass multiplication, carrier based inoculants, Actinorrhizal symbiosis. 

Unit 2:Azospirillum: isolation and mass multiplication – carrier based inoculant, associative effect of 

different microorganisms.Azotobacter: classification, characteristics – crop response to Azotobacter 

inoculum, maintenance and mass multiplication. 

Unit 3:Cyanobacteria (blue green algae), Azolla and Anabaena azollae association, nitrogen fixation, 

factors affecting growth, blue green algae and Azolla in rice cultivation. 

Unit 4: Mycorrhizal association, types of mycorrhizal association, taxonomy, occurrence and 

distribution, phosphorus nutrition, growth and yield – colonization of VAM – isolation and inoculum 

production of VAM, and its influence on growth and yield of crop plants. 

Unit 5:Organic farming – Green manuring and organic fertilizers, Recycling of biodegradable 

municipal, agricultural and Industrial wastes – biocompost making methods, types and method of 

vermicomposting – field Application. (6 lectures) 

Suggested Readings 

1. Dubey,R.C.,2005ATextbookofBiotechnologyS.Chand&Co,NewDelhi. 

2. Kumaresan,V.2005,Biotechnology,SarasPublications,NewDelhi. 

3. JohnJothiPrakash,E.2004.OutlinesofPlantBiotechnology.EmkayPublication,NewDelhi. 

4. Sathe,T.V.2004VermicultureandOrganic Farming.Dayapublishers. 

5. SubhaRao, N.S.2000,SoilMicrobiology,Oxford&IBHPublishers,NewDelhi. 

6. Vayas,S.C,Vayas,S.andModi,H.A.1998Bio-fertilizersandorganicFarmingAktaPrakashan, Nadiad 



SkillEnhancementCourse 

Herbal Technology 

(Credits 2) 

Unit 1:Herbal medicines: history and scope - definition of medical terms - role of medicinal plants in 

Siddha systems of medicine; cultivation - harvesting - processing - storage - marketing and utilizationof 

medicinal plants. 

Unit 2: Pharmacognosy - systematic position m edicinal uses of the following herbs in curing various 

ailments; Tulsi, Ginger, Fenugreek, Indian Goose berry and Ashoka. 

Unit 3:Phytochemistry - active principles and methods oftheir testing - identification and utilization of 

the medicinal herbs; Catharanthusroseus (cardiotonic), Withaniasomnifera (drugs acting on nervous 

system), Clerodendronphlomoides (anti-rheumatic) and Centellaasiatica (memory booster). 

Unit4:Analyticalpharmacognosy:Drugadulteration-types,methodsofdrugevaluation- 

Biologicaltesting of herbaldrugs - Phytochemical screening tests for secondarymetabolites (alkaloids, 

flavonoids, steroids, triterpenoids, phenolic compounds) 

Unit 5:Medicinal plant banks micro propagation of important species (Withaniasomnifera, neem and 

tulsi- Herbal foods-future of pharmacognosy) 

Suggested Readings 

1. Glossary of Indianmedicinalplants,R.N.Chopra,S.L.NayarandI.C.Chopra,1956.C.S.I.R,New Delhi. 

2. TheindigenousdrugsofIndia,Kanny,Lall,DeyandRajBahadur,1984.InternationalBook- Distributors. 

3. HerbalplantsandDrugsAgnesArber,1999. MangalDeepPublications. 

4. Ayurvedic drugs and their plant source. V.V. Sivarajan and BalachandranIndra 1994. Oxford IBH - 

publishing Co. 

5. AyurvedaandAromatherapy.Miller,LightandMiller,Bryan,1998.Banarsidass,Delhi. 

6. PrinciplesofAyurveda,AnneGreen,2000.Thomsons,London. 

7. Pharmacognosy,Dr.C.K.Kokateetal.1999.NiraliPrakashan. 



SkillEnhancementCourse 

Nursery and Gardening 

(Credits 2) 

Unit 1:Nursery: definition, objectives and scope and building up of infrastructure for nursery, planning 

and seasonal activities - Planting - direct seeding and transplants. 

Unit 2: Seed: Structure and types - Seed dormancy; causes and methods of breaking dormancy - Seed 

storage: Seed banks, factors affecting seed viability, genetic erosion – Seed production technology - 

seed testing and certification. 

Unit 3:Vegetativepropagation:air-layering, cutting,selectionofcutting, collectingseason, treatmentof 

cutting, rooting medium and planting of cuttings - Hardening of plants – green house - mist chamber, 

shed root, shade house and glass house. 

Unit 4:Gardening: definition, objectivesand scope - different typesofgardening – landscape and home 

gardening - parks and its components - plant materials and design – computer applications in 

landscaping - Gardeningoperations: soillaying, manuring, watering, management ofpestsanddiseases 

and harvesting. 

Unit 5:Sowing/raising of seeds and seedlings - Transplanting of seedlings - Study of cultivation of 

different vegetables: cabbage, brinjal, lady’s finger, onion, garlic, tomatoes, and carrots - Storage and 

marketing procedures. 

Suggested Readings 

1. BoseT.K. &Mukherjee, D.,1972,GardeninginIndia, Oxford&IBHPublishingCo.,New Delhi. 

2. Sandhu,M.K.,1989,Plant Propagation,WileEasternLtd.,Bangalore, Madras. 

3. Kumar,N.,1997,IntroductiontoHorticulture,RajalakshmiPublications, Nagercoil. 

4. EdmondMusser &Andres,FundamentalsofHorticulture,McGrawHillBookCo.,NewDelhi. 

5. Agrawal,P.K.1993,HandBookofSeedTechnology,Dept.ofAgricultureandCooperation,National Seed 

Corporation Ltd., New Delhi. 

6. JanickJules. 1979. HorticulturalScience.(3rdEd.),W.H.FreemanandCo., SanFrancisco, USA. 



SkillEnhancementCourse 

Floriculture 

(Credits 2) 

Unit1:Introduction:Historyofgardening;Importanceandscopeoffloricultureandlandscape gardening. 

Unit 2:Nursery Management and Routine Garden Operations: Sexual and vegetative methods of 

propagation;Soilsterilization;Seed sowing;Pricking;Planting and transplanting;Shading; Stopping or 

pinching; Defoliation; Wintering; Mulching; Topiary; Role of plant growth regulators. 

Unit 3:Ornamental Plants: Flowering annuals; Herbaceous perennials; Divine vines; Shade and 

ornamental trees; Ornamental bulbous and foliage plants; Cacti and succulents; Palms and Cycads; 

Ferns and Selaginellas; Cultivation of plants in pots; Indoor gardening; Bonsai. 

Unit 4:Principles of Garden Designs: English, Italian, French, Persian, Mughal and Japanese gardens; 

Features of a garden (Garden wall, Fencing, Steps, Hedge, Edging, Lawn, Flower beds, Shrubbery, 

Borders, Water garden. Some Famous gardens of India. 

Unit 5:LandscapingPlacesofPublicImportance:LandscapinghighwaysandEducationalinstitutions. 

Unit 6:Commercial Floriculture: Factors affecting flower production; Production and packaging of cut 

flowers; Flower arrangements; Methods to prolong vase life; Cultivation of Important cut flowers 

(Carnation, Aster, Chrysanthemum, Dahlia, Gerbera, Gladiolous, Marigold,Rose, Lilium, Orchids). 

Unit7:DiseasesandPestsofOrnamentalPlants. 

Suggested Readings 

1. Randhawa,G.S.andMukhopadhyay,A.1986.Floriculture inIndia.AlliedPublishers. 

 

 

SkillEnhancementCourse 

Medicinal Botany 

(Credits2) 

 

 

Unit 1:History, Scope and Importance of Medicinal Plants. Indigenous Medicinal Sciences; 

Definitionand Scope-Ayurveda: History, origin, panchamahabhutas, saptadhatu and tridosha concepts, 

Rasayana, plants used in ayurvedic treatments, Siddha: Origin of Siddha medicinal systems, Basis of 

Siddha system, plants used in Siddha medicine. Unani: History, concept: Umoor-e- tabiya, tumors 

treatments/ therapy, polyherbal formulations. 

Unit 2:Conservationofendangeredandendemic medicinalplants.Definition:endemicand endangered 

medicinal plants, Red list criteria; In situ conservation: Biosphere reserves, sacred groves, National 

Parks;Exsituconservation:Botanic Gardens, Ethnomedicinalplant Gardens. PropagationofMedicinal 

Plants:Objectivesofthenursery,itsclassification,importantcomponentsofanursery,sowing, 



pricking, use of green house for nursery production, propagation through cuttings, layering, graftingand 

budding. 

Unit 3: Ethnobotany and Folk medicines. Definition; Ethnobotany in India: Methods to study 

ethnobotany; Applications of Ethnobotany: National interacts, Palaeo-ethnobotany. Folk medicines of 

ethnobotany, ethnomedicine, ethnoecology, ethnic communities of India. 

Application of natural products to certain diseases- Jaundice, cardiac, infertility, diabetics, Blood 

pressure and skin diseases. 

SuggestedReadings 

1. TrivediPC,2006.MedicinalPlants:EthnobotanicalApproach,Agrobios, India. 

2. PurohitandVyas,2008.MedicinalPlantCultivation:AScientificApproach,2ndedn.Agrobios, India. 

 

 

Skill Enhancement Course 

PlantDiversityandHumanWelfare 

(Credits2) 

 

 

Unit 1: Plant diversity and its scope- Genetic diversity, Species diversity, Plant diversity at the 

ecosystem level, Agro biodiversity and cultivated plant taxa, wild taxa. Values and uses ofBiodiversity: 

Ethical and aesthetic values, Precautionary principle, Methodologies for valuation, Uses of plants, Uses 

of microbes. 

Unit 2:Loss of Biodiversity: Loss of genetic diversity, Loss of species diversity, Loss of ecosystem 

diversity, Loss of agro biodiversity, Projected scenario for biodiversity loss, Management of Plant 

Biodiversity: Organizations associated with biodiversity management-Methodology for execution- 

IUCN, UNEP, UNESCO, WWF, NBPGR; Biodiversity legislation and conservations, Biodiversity 

information management and communication. 

Unit 3:ConservationofBiodiversity: Conservationofgenetic diversity, species diversityand ecosystem 

diversity, In situ and ex situ conservation, Social approaches to conservation, Biodiversity awareness 

programmes, Sustainable development. 

Unit 4: Role of plants in relation to Human Welfare; a) Importance of forestry their utilization and 

commercial aspects b) Avenue trees, c) Ornamental plants of India. d) Alcoholic beverages through 

ages. Fruits and nuts: Important fruit crops their commercial importance. Wood and its uses. 

SuggestedReadings 

1. Krishnamurthy,K.V.(2004).AnAdvancedTextBookofBiodiversity-Principlesand Practices. 

Oxford and IBH Publications Co. Pvt. Ltd. New Delhi 



 

 

 

 

 

Unit1:Ethnobotany 

SkillEnhancementCourse 

Ethnobotany(Credi

ts 2) 

Introduction, concept, scope and objectives;Ethnobotanyas an interdisciplinaryscience.The relevance 

ofethno botanyinthe present context;Major and minor ethnic groupsor Tribals of India, and their life 

styles. Plants used by the tribals: a) Food plants b) intoxicants and beverages c) Resins and oils and 

miscellaneous uses. 

Unit2:MethodologyofEthnobotanicalstudies 

a) Field work b) Herbarium c) Ancient Literature d) Archaeological findings e) temples and sacred 

places. 

Unit 3: Role ofethnobotany in modern MedicineMedico-ethnobotanicalsources in India;Significance of 

the following plants in ethno botanical practices (along with their habitat and morphology) a) 

Azadiracthaindica b) Ocimum sanctum c) Vitexnegundo. d) Gloriosasuperba e) Tribulusterrestris f) 

Pongamiapinnata g) Cassia auriculata h) Indigoferatinctoria. Role ofethnobotany in modern medicine 

with special example Rauvolfiasepentina, Trichopuszeylanicus, Artemisia,Withania. 

Role of ethnic groups in conservation of plant genetic resources.Endangered taxa and forest 

management (participatory forest management). 

Unit4:Ethnobotanyandlegalaspects 

Ethnobotany as a tool to protect interests of ethnic groups.Sharing of wealth concept with few 
examples from India.Biopiracy, Intellectual Property Rights and Traditional Knowledge. 

Suggested Readings 

1) S.K.Jain,ManualofEthnobotany,ScientificPublishers,Jodhpur, 1995. 

2) S.K.Jain(ed.) GlimpsesofIndian.Ethnobotny, OxfordandI BH,NewDelhi–1981 

3) Loneetal,.Palaeoethnobotany 

4) S.K. Jain (ed.) 1989. Methods and approaches in ethnobotany. Society of ethnobotanists, Lucknow, 

India. 

5) S.K.Jain,1990.ContributionsofIndianethnobotny.Scientificpublishers,Jodhpur. 

6) ColtonC.M.1997.Ethnobotany– Principlesandapplications.JohnWileyandsons–Chichester 

7) Rama Ro, N and A.N. Henry (1996). The Ethnobotany of Eastern Ghats in Andhra Pradesh, 

India.Botanical Survey of India. Howrah.8) Rajiv K. Sinha – EthnobotanyThe Renaissance of 

Traditional Herbal Medicine – INA –SHREE Publishers, Jaipur-19969) Faulks, P.J. 1958.An 

introduction to Ethnobotany, Moredale pub. Ltd. 



Skill Enhancement Course 

MushroomCultureTechnology 

(Credits 2) 

Unit 1:Introduction, history. Nutritional and medicinal value of edible mushrooms; Poisonous 

mushrooms.Types of edible mushrooms available in India - Volvariellavolvacea, 

Pleurotuscitrinopileatus, Agaricusbisporus. 

Unit 2:Cultivation Technology : Infrastructure: substrates (locally available) Polythene bag, vessels, 

Inoculation hook, inoculation loop, low cost stove, sieves, culture rack, mushroom unit (Thatched 

house) water sprayer, tray, small polythene bag. Pure culture: Medium, sterilization, preparation of 

spawn, multiplication. Mushroom bed preparation - paddy straw,sugarcane trash, maize straw, banana 

leaves. Factorsaffectingthe mushroombedpreparation- Lowcosttechnology, Compostingtechnology in 

mushroom production. 

Unit 3: Storage and nutrition : Short-term storage (Refrigeration - upto 24 hours) Long term Storage 

(canning, pickels, papads), drying, storage insaltsolutions. Nutrition - Proteins - amino acids, mineral 

elements nutrition - Carbohydrates, Crude fibre content - Vitamins. 

 

 

Unit 4:FoodPreparation:Types of foods prepared from mushroom.ResearchCentres - National level and 

Regional level.Cost benefit ratio - Marketing in India and abroad, Export Value. 

Suggested Readings 

1. Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. andJayarajan. R(1991) Oyster Mushrooms, 

Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore. 

2. Swaminathan, M. (1990) Food and Nutrition.Bappco, The Bangalore Printing andPublishing 
Co.Ltd., No. 88, Mysore Road, Bangalore - 560018. 

3. Tewari,PankajKapoor,S.C.,(1988).Mushroomcultivation, MittalPublications,Delhi. 

4. NitaBahl(1984-1988) HandbookofMushrooms,II Edition,Vol.I&Vol.II. 

Skill Enhancement Course 

IntellectualPropertyRights 

(Credits 2) 

Unit 1: Introduction to intellectualpropertyright (IPR) Concept and kinds. Economic importance. IPR in 

India and world: Genesis and scope, some important examples.IPR and WTO (TRIPS, WIPO). 

Unit2:Patents 

Objectives, Rights, Patent Act 1970 and its amendments. Procedure of obtaining patents, Working of 

patents. Infringement. 

Unit3: Copyrights 



Introduction,Worksprotectedundercopyright law,Rights,TransferofCopyright, Infringement. Unit4: 

Trademarks 

Objectives,Types,Rights,Protectionofgoodwill,Infringement,Passingoff,Defences, Domainname. Unit 

5: Geographical Indications 

Objectives,Justification,InternationalPosition,MultilateralTreaties,NationalLevel,IndianPosition. 

Unit 6:Protection of Traditional KnowledgeObjective, Concept of Traditional Knowledge, Holders, 

Issues concerning, Bio-Prospecting and Bio-Piracy, Alternative ways, Protectability, need for a Sui- 

Generis regime, Traditional 

Knowledge on the International Arena, at WTO, at National level, Traditional Knowledge Digital 

Library. 

Unit 7: Industrial DesignsObjectives, Rights, Assignments, Infringements, Defences of Design 

Infringement 

Unit 8: Protection of Plant VarietiesPlant Varieties Protection-Objectives, Justification, International 

Position, Plant varieties 

protection in India. Rights of farmers, Breeders and Researchers.National gene bank, Benefit 
sharing.Protection of Plant Varieties and Farmers’ Rights Act, 2001. 

 

 

Unit 9:Information Technology Related Intellectual Property RightsComputer Software and 

IntellectualProperty,DatabaseandDataProtection,Protectionof Semi-conductorchips,DomainName 
Protection 

Unit10:BiotechnologyandIntellectualPropertyRights. 

Patenting Biotech Inventions: Objective, Applications, Concept of Novelty, Concept of inventive step, 
Microorganisms, Moral Issues in Patenting Biotechnological inventions. 

Suggested Readings 

1. N.S.Gopalakrishnan&T.G.Agitha,(2009)PrinciplesofIntellectualPropertyEasternBook Company, 

Lucknow. 

2. Kerly’sLawofTradeMarksandTradeNames(14thEdition) Thomson,Sweet&Maxweel. 

3. AjitParulekarandSaritaD’Souza,(2006)IndianPatentsLaw–Legal&BusinessImplications; Macmillan 

India Ltd. 

4. B.L.Wadehra(2000)LawRelatingtoPatents,TradeMarks,Copyright,Designs&Geographical 

Indications; Universal law Publishing Pvt. Ltd., India. 

5. P.Narayanan(2010)LawofCopyrightandIndustrialDesigns;EasternlawHouse,Delhi. 


