
1

CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

CHOICEBASEDCREDITSYSTEM

B.Sc.BOTANYHONOURS

PassedintheBoardofStudiesinLifeSciences,Dibrugarh

Universityheldon8thApril,2019.



2

CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

SCHEMEANDSYLLABUSFORCHOICEBASEDCREDITSYSTEM FOR

B.Sc.HONOURSBOTANY

SemesterCoreCourse(14) Ability
Enhancement
Compulsory
Course(2)

Skill
Enhancement
Course
SEC(2)

Discipline
Specific
Elective
DCE(4)

Generic
Elective
GE(4)

I Microbiologyand
Phycology

English
Communication/
Environmental
Science

GE-1

BiomoleculesandCell
Biology

II Mycologyand
Phytopathology

Environmental
Science/English
Communication

GE-2

Archegoniate

III AnatomyofAngiosperms SEC-1 GE-3

EconomicBotany

Genetics

IV MolecularBiology SEC-2 GE-4

PlantEcology&
Phytogeography

PlantSystematics

V ReproductiveBiologyof
Angiosperms

DSE-1

PlantPhysiology DSE-2

VI PlantMetabolism DSE-3 ,

PlantBiotechnology DSE-4

ImportantNotes
a)PracticalsofeachsemesterCorecoursesbeclubbedtogetherduringendsemester
examinations,butseparatemarksheetsofeachpracticalcorecourseshouldbeprepared.

b)PracticalsofDSEineachsemester(5th/6th)beclubbedtogetherduringendsemester
examinationsforconvenience,butseparatemarksheetsofeachDSEpracticalcourse



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

3

Semester Course
Code

Course CourseName Credits

I AbilityEnhancementCompulsoryCourse-I Englishcommunications/
EnvironmentalScience

2

BC101T Corecourse-I MicrobiologyandPhycology 4

BC101P CoreCourse-IPractical MicrobiologyandPhycology 2

BC102T Corecourse-II BiomoleculesandCellBiology 4

BC102P CoreCourse-IIPractical BiomoleculesandCellBiology 2

BG101T GenericElective-1Theory GE-1(T) 4

BG101P GenericElective-1Practical/Tutorial GE-1(P) 2

II AbilityEnhancementCompulsoryCourse-II English
communications/Environmental
Science

2

BC203T Corecourse-III MycologyandPhytopathology 4

BC203P CoreCourse-IIIPractical MycologyandPhytopathology 2

BC204T Corecourse-IV Archegoniate 4

BC204P CoreCourse-IVPractical Archegoniate 2

BG202T GenericElective-2Theory GE-2(T) 4

BG202P GenericElective-2Practical GE-2(P) 2

III BC305T Corecourse-V AnatomyofAngiosperms 4

BC305P CoreCourse-VPractical AnatomyofAngiosperms 2

BC306T Corecourse-VI EconomicBotany 4
BC306P CoreCourse-VIPractical EconomicBotany 2

BC307T Corecourse-VII Genetics 4

BC307P CoreCourse-VIIPractical Genetics 2

BS301 SkillEnhancementCourse-1 SEC-1:Anyonecoursefrom ItoV

I.Biofertilizers

II.HerbalTechnology

III.NurseryandGardening

IV.Floriculture

V.MedicinalBotany

4

BG303T GenericElective-3Theory GE-3(T) 4

BG303P GenericElective-3Practical GE-3(P) 2

IV BC408T Corecourse-VIII MolecularBiology 4

BC408P Course-VIIIPractical MolecularBiology 2

BC409T Corecourse-IX PlantEcology&Phytogeography 4

BC409P Course-IXPractical PlantEcology&Phytogeography 2

BC410T Corecourse-X PlantSystematics 4

BC410P CoreCourse-XPractical PlantSystematics 2

BS402 SkillEnhancementCourse-2 SEC-2:Anyonecoursefrom VItoX

VI.PlantDiversityandHuman
Welfare

VII.Ethnobotany

VIII.Mushroom CultureTechnology

IX.IntellectualPropertyRights

X.TeaPlantationandmanagement

4

BG404T GenericElective-4Theory GE-4(T) 4
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BG404P GenericElective-4Practical GE-4(P) 2

V BC511T Corecourse-XI ReproductiveBiologyof
Angiosperms

4

BC511P CoreCourse-XIPractical ReproductiveBiologyof
Angiosperms

2

BC512T Corecourse-XII PlantPhysiology 4

BC512P CoreCourse-XIIPractical PlantPhysiology 2

DisciplineSpecificElective:Studentsmayoptanytwoofthefollowingcourses(TwoTheorycourses
alongwithrelevantPracticalcourses)

BD501T DisciplineSpecificElective-1 DSE-1:AnalyticalTechniquesin
PlantSciences

4

BD501P DisciplineSpecificElective-1Practical 2

BD502T DisciplineSpecificElective-2 DSE-2:Bioinformatics 4

BD502P DisciplineSpecificElective-2
Practical/Tutorial

2

BD503T DisciplineSpecificElective-3 DSE-3:ResearchMethodology 4

BD503P DisciplineSpecificElective-3Practical 2

BD504T DisciplineSpecificElective-4 DSE-4:IndustrialandEnvironmental
Microbiology

4

BD504P DisciplineSpecificElective-4Practical 2

VI BC613T Corecourse-XIII PlantMetabolism 4

BC613P CoreCourse-XIIIPractical/Tutorial PlantMetabolism 2

BC614T Corecourse-XIV PlantBiotechnology 4

BC614P CoreCourse-XIVPractical/Tutorial PlantBiotechnology 2

DisciplineSpecificElective:Studentsmayoptanytwoofthefollowingcourses(TwoTheorycourses
alongwithrelevantPracticalcourses)
BD605T DisciplineSpecificElective-5 DSE-5:PlantBreeding 4

BD605P DisciplineSpecificElective-5
Practical/Tutorial

2

BD606T DisciplineSpecificElective-6 DSE-6:NaturalResource
Management

4

BD606P DisciplineSpecificElective-6
Practical/Tutorial

2

BD607T DisciplineSpecificElective-7 DSE-7:HorticulturalPracticesand
Post-HarvestTechnology

4

BD607P DisciplineSpecificElective-7
Practical/Tutorial

2

BD608T DisciplineSpecificElective-8 DSE-8:Biostatistics 4

BD608P DisciplineSpecificElective-8
Practical/Tutorial

2

Total:140

Codingpattern:B=Botany,C=CoreCourse,D=DisciplineSpecificElective,G=GeneralElective,S=Skill
EnhancementCourse,T=Theory,P=Practical

GenericElectives(Interdepartmentalcourses;tobeoptedbystudentsofother
departments)

I. Biodiversity(Microbes,Algae,FungiandArchegoniate)

II. PlantEcologyandTaxonomy
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III. PlantAnatomyandEmbryology

IV. PlantPhysiologyandMetabolism

V. EconomicBotanyandBiotechnology

VI. EnvironmentalBiotechnology

CoreCourses



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

6

---------------------------------------------------------------------------------------------------
Semester-I

---------------------------------------------------------------------------------------------------

CourseCode:BC101T
CoreCourseI:MicrobiologyandPhycology

Theobjectiveofthiscourseistoprovideknowledgetothestudentsonvariousformsof
microbesandalgae-theircharacteristicsandeconomicimportance.

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Introductiontomicrobialworld

Economicimportanceofviruseswithreferencetovaccineproduction,roleinresearch,

medicineanddiagnostics,ascausalorganismsofplantdiseases.Economicimportanceof

bacteriawithreferencetotheirroleinagricultureandindustry(fermentationandmedicine).

(7lectures)

Unit2:Bacteria

Discovery,generalcharacteristics;Types-archaebacteria,eubacteria,wall-less forms

(mycoplasmaandspheroplasts);Cellstructure;Nutritionaltypes;Growth,Reproduction-

vegetative,asexualandrecombination(basicconceptofconjugation,transformationand

transduction).

(7lectures)

Unit3:Viruses

Discovery,physiochemicalandbiologicalcharacteristics;,generalstructurewithspecial

referencetoviroidsandprions;DNAvirus(T-phage),RNAvirus(TMV).replication(general

account),lyticandlysogeniccycle;outlineofclassification(Baltimore)

(7lectures)
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Unit4:Algae

Generalcharacteristics;Ecology and distribution;range ofthallus organization;Cell

structure and components;cellwall,pigmentsystem,reserve food (ofonlygroups

represented in thesyllabus),flagella;methodsofreproduction;Classification;criteria,

system ofFritsch,andevolutionaryclassificationofLee(onlyuptogroups);Significant

contributions ofimportantphycologists (F.E.Fritsch,G.M.Smith,R.N.Singh,T.V.

Desikachary,H.D.Kumar,M.O.P.Iyengar).Roleofalgaeintheenvironment,agriculture,

biotechnologyandindustry. (11lectures)

Unit5:Cyanophyta,Chlorophyta,XanthophytaandCharophyta

Ecologyandoccurrence;Rangeofthallusorganization;Cellstructure;Reproduction,

Morphologyandlife-cycleofNostocandVaucheria.Generalcharacteristics;Occurrence;

Rangeofthallusorganization;Cellstructure;Reproduction.Morphologyandlife-cycles

ofChlamydomonas,Volvox,Oedogonium,Coleochaete,Chara.
EvolutionarysignificanceofProchloron. (16lectures)

Unit6:PhaeophytaandRhodophyta

Characteristics;Occurrence;Rangeofthallusorganization;Cellstructure;Reproduction.

Morphologyandlife-cyclesofEctocarpus,Fucus,GracilariaandPolysiphonia.
(12lectures)

CourseCode:BC101P
CoreCourseI-Practical:MicrobiologyandPhycology

Microbiology

1.Electronmicrographs/Modelsofviruses–T-PhageandTMV,Linedrawings/

PhotographsofLyticandLysogenicCycle.

2.TypesofBacteriatobeobservedfrom temporary/permanentslides/photographs.

Electronmicrographsofbacteria,binaryfission,endospore,conjugation,rootNodule.

3.Gram staining.

Phycology
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Studyofvegetativeandreproductivestructuresandsemi-permanentslidepreparations

ofNostoc,Volvox,Oedogonium,Coleochaete,Chara,Vaucheria,Ectocarpus,Fucusand

Polysiphonia,Procholoronthroughelectronmicrographs,temporarypreparations,study

ofpermanentslides.

SuggestedReadings

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

edition.

2.WileyJM,SherwoodLM andWoolvertonCJ.(2013)Prescott’sMicrobiology.9
th

Edition.
McGrawHillInternational.

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

4.Sahoo,D.(2000).Farmingtheocean:seaweedscultivationandutilization.Aravali

International,NewDelhi.

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

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

edition.

6.Pelczar,M.J.(2001)Microbiology,5thedition,TataMcGraw-HillCo,NewDelhi.
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CourseCode:BC102T

CoreCourseII:BiomoleculesandCellBiology

Theobjectiveofthiscourseistoexposethestudentsonmolecularorganisations
lifeandalsodiscussescellularandmolecularprocessesoflife.

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Biomolecules (20lectures)
Typesandsignificanceofchemicalbonds;Structureandpropertiesofwater;pHand
buffers.
Carbohydrates: Nomenclature and classification; Monosaccharides; Disaccharides;
Oligosaccharidesandpolysaccharides.
Lipids:Definitionandmajorclassesofstorageandstructurallipids;Fattyacidsstructure
andfunctions;Essentialfattyacids;Triacylglycerolsstructure,functionsandproperties;
Phosphoglycerides.
Proteins:Structureofaminoacids;Levelsofproteinstructure-primary,secondary,tertiary
andquarternary;Proteindenaturationandbiologicalrolesofproteins.

Nucleicacids:Structureofnitrogenousbases;Structureandfunctionofnucleotides;Types

ofnucleicacids;StructureofA,B,ZtypesofDNA;TypesofRNA;StructureoftRNA.

Unit2:Bioenergetics (4lectures)
Lawsofthermodynamics,conceptoffreeenergy,endergonicandexergonicreactions,
coupledreactions,redoxreactions.ATP:structure,itsroleasaenergycurrencymolecule.

Unit3:Enzymes (6lectures)

Structureofenzyme:holoenzyme,apoenzyme,cofactors,coenzymesandprostheticgroup;

Classificationofenzymes;Featuresofactivesite,substratespecificity,mechanism of

action(activationenergy,lockandkeyhypothesis,induced-fittheroy),Michaelis–Menten

equation,enzymeinhibitionandfactorsaffectingenzymeactivity.
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Unit4:Thecell,Cellwallandplasmamembrane (8lectures)

Cellasaunitofstructureandfunction;Celltheoryanditsexception;Characteristicsof

prokaryotic and eukaryotic cells;Origin of eukaryotic cell(End symbiotic theory);

Chromosome(types,structureandfunction).Chemistry,structureandfunctionofPlantcell

wall.Overview ofmembrane function;fluid mosaic model;Chemicalcomposition of

membranes;Membranetransport–Passive,activeandfacilitatedtransport,endocytosis

andexocytosis.

Unit5:Cellorganelles (16lectures)

Nucleus:Structure-nuclearenvelope,nuclearpore complex,nuclearlamina,molecular

organizationofchromatin;nucleolus.

Cytoskeleton:Roleandstructureofmicrotubules,microfilamentsandintermediaryfilament.

Chloroplast,mitochondriaandperoxisomes:Structuralorganization;Function;
Semiautonomousnatureofmitochondriaandchloroplast.

Endomembranesystem:EndoplasmicReticulum –Structure,targetingandinsertionof

proteinsintheER,proteinfolding,processing;SmoothERandlipidsynthesis,exportof

proteinsandlipids;GolgiApparatus–organization,proteinglycosylation,proteinsorting

andexportfrom GolgiApparatus;Lysosomes

Unit6:Celldivision (6lectures)

Phases ofeukaryotic cellcycle,mitosis and meiosis;Regulation ofcellcycle-

checkpoints,roleofproteinkinases.

CourseCode:BC102P

CoreCourseII-Practical:BiomoleculesandCellBiology

1.Qualitativetestsforcarbohydrates,reducingsugars,non-reducingsugars,lipidsand
proteins.

2.Studyofplantcellstructurewiththehelpofepidermalpeelmountof
Onion/Rhoeo/Crinum.

3.DemonstrationofthephenomenonofprotoplasmicstreaminginHydrillaleaf.

4.Measurementofcellsizebythetechniqueofmicrometry.

5.Countingthecellsperunitvolumewiththehelpofhaemocytometer.(Yeast/pollen
grains).

6.Studyofcellanditsorganelleswiththehelpofelectronmicrographs.

7.Cytochemicalstainingof:DNA-Feulgenandcellwallintheepidermalpeelofonion
using

PeriodicSchiff’s(PAS)stainingtechnique.

8.Studythephenomenonofplasmolysisanddeplasmolysis.

9.Studytheeffectoforganicsolventandtemperatureonmembranepermeability.

10.Studydifferentstagesofmitosisandmeiosis.
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SuggestedReadings

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

2.Campbell,PNandSmithAD(2011)BiochemistryIllustrated,4thed.,Publishedby

ChurchillLivingstone

3.TymoczkoJL,BergJM andStryerL(2012)Biochemistry:Ashortcourse,2nded.,

W.H.Freeman

4. BergJM,TymoczkoJLandStryerL(2011)Biochemistry,W.H.FreemanandCompany

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

6.Karp,G.(2010).CellBiology,JohnWiley&Sons,U.S.A.6
th

edition.
7.Hardin,J.,Becker,G.,Skliensmith,L.J.(2012).Becker’sWorldoftheCell,Pearson

Education

Inc.U.S.A.8thedition.

8.Cooper,G.M.andHausman,R.E.(2009)TheCell:AMolecularApproach.5thedition.

ASM Press&Sunderland,Washington,D.C.;SinauerAssociates,MA.

---------------------------------------------------------------------------------------------------
Semester-II

---------------------------------------------------------------------------------------------------

CourseCode:BC203T

CoreCourseIII:MycologyandPhytopathology
Theobjectiveofthiscourseistoexposethestudentsonthefungalworld,different

fungaldiseases;theireconomicimportancesetc.
(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Introductiontofungi (6lectures)

Generalcharacteristics;Affinitieswithplantsandanimals;Thallusorganization;Cellwall

composition;Nutrition;Classification.

Unit2:Chytridiomycota,Zygomycota,AscomycotaandBasidiomycota (23lecture)

Characteristicfeatures;Ecologyandsignificance;Thallusorganisation;Reproduction;Life

cyclewithreferencetoSynchytrium,Rhizopus.

Generalcharacteristics(asexualandsexualfruitingbodies);Ecology;Lifecycle,

Heterokaryosisandparasexuality;Lifecycleandclassificationwithreferenceto

Saccharomyces,Aspergillus,Penicillium,Alternaria,NeurosporaandPeziza.

Generalcharacteristics;Ecology;LifecycleandClassificationwithreferencetoblackstem

rustonwheatPuccinia(PhysiologicalSpecialization),looseandcoveredsmut(symptoms

only),Agaricus;Bioluminescence,FairyRingsandMushroom Cultivation.
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Unit3:AlliedFungiandOomycota (7lectures)

Generalcharacteristics;Status ofSlime molds,Classification;Occurrence;Types of

plasmodia;Typesoffruitingbodies.

General characteristics; Ecology; Life cycle and classification with reference to

Phytophthora,Albugo.

Unit4:Symbioticassociations (4lectures)

Lichen – Occurrence;Generalcharacteristics;Growth forms and range ofthallus

organization;Natureofassociationsofalgalandfungalpartners;Reproduction;Mycorrhiza

-Ectomycorrhiza,Endomycorrhizaandtheirsignificance.

Unit5:AppliedMycology (10Lectures)

Roleoffungiinbiotechnology;Applicationoffungiinfoodindustry(Flavour&texture,

Fermentation,Baking,Organic acids,Enzymes,Mycoproteins);Secondarymetabolites

(Pharmaceuticalpreparations);Agriculture(Biofertilizers);Mycotoxins;Biologicalcontrol

(Mycofungicides,Mycoherbicides,Mycoinsecticides,Myconematicides);Medicalmycology.

Unit6:Phytopathology (10lectures)

Termsandconcepts;Generalsymptoms;Geographicaldistributionofdiseases;Etiology;

Symptomology;Host-Pathogenrelationships;Diseasecycleandenvironmentalrelation;

preventionandcontrolofplantdiseases,androleofquarantine.

Bacterialdiseases– Citruscankerandangularleafspotofcotton.Viraldiseases–

TobaccoMosaicviruses,veinclearing.Algaldisease-Cephalurous,Fungaldiseases–Early

blightofpotato,Blackstem rustofwheat,Whiterustofcrucifers.

CourseCode:BC203P

CoreCourseIII-Practical:MycologyandPhytopathology
Practical

1.Introductiontotheworldoffungi(Unicellular,coenocytic/septatemycelium,ascocarps

&basidiocarps).

2.Rhizopus:studyofasexualstagefrom temporarymountsandsexualstructuresthrough

permanentslides.

3.AspergillusandPenicillium:studyofasexualstagefrom temporarymounts.Studyof

Sexualstagefrom permanentslides/photographs.

4.Peziza:sectioningthroughascocarp.

5.Alternaria:Specimens/photographsandtemporarymounts.
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6.Puccinia:Herbarium specimensofBlackStem RustofWheatandinfectedBarberry

leaves;sections/mountsofsporesonwheatandpermanentslidesofboththehosts.

7.Agaricus:Specimensofbuttonstageandfullgrownmushroom;sectioningofgillsof

Agaricus,fairyringsandbioluminescentmushroomstobeshown.

8. Studyofphaneroplasmodium from actualspecimensand/orphotograph.Studyof

Stemonitissporangia.
9.Albugo:StudyofsymptomsofplantsinfectedwithAlbugo;asexualphasestudythrough

section/temporarymountsandsexualstructuresthroughpermanentslides.

10.Lichens:Studyofgrowthformsoflichens(crustose,folioseandfruticose)ondifferent

substrates.Studyofthallusand reproductivestructures(sorediaand apothecium)

through permanent slides. Mycorrhizae: ectomycorrhiza and endomycorrhiza

(Photographs)

11.Phytopathology:Herbarium specimensofbacterialdiseases;CitrusCanker;Angularleaf
spotof

cotton,Viraldiseases:TMV,Veinclearing,Fungaldiseases:Earlyblightofpotato,Black

stem rustofwheatandWhiterustofcrucifers.

SuggestedReadings

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

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

Wiley&Sons(Asia)Singapore.4
th

edition.
3.Webster,J.andWeber,R.(2007).IntroductiontoFungi,CambridgeUniversity

Press,Cambridge.3
rd

edition.
4.Sethi,I.K.andWalia,S.K.(2011).TextbookofFungiandTheirAllies,Macmillan

PublishersIndiaLtd.

5.Sharma,P.D.(2011).PlantPathology,RastogiPublication,Meerut,India.
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CourseCode:BC204T

CoreCourseIV:Archegoniate
TheobjectiveofthiscourseistoexposethestudentsonBryophyte,

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

THEORY

Lectures:60

Unit1:Introduction (4lectures)
Unifyingfeaturesofarchegoniates;Transitiontolandhabit;Alternationofgenerations.

Unit2:Bryophytes (6lectures)
Generalcharacteristics;Adaptationstolandhabit;Classification;Rangeofthallus
organization.

Unit3:TypeStudies-Bryophytes (12lectures)

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

Marchantia, Pellia, Porella, Anthoceros, Sphagnum ,Funaria and Polytrichum;

Reproductionandevolutionarytrendsin

Riccia,Marchantia,Anthoceros and Funaria (developmentalstages notincluded).

EcologicalandeconomicimportanceofbryophyteswithspecialreferencetoSphagnum.

Unit4:TypeStudies-Pteridophytes (14lectures)

Classification (up to family),morphology,anatomyand reproduction ofPsilotum,

Selaginella,Equisetum andOphioglossium,marselia(Developmentaldetailsnottobe

included).Apogamy,andapospory,heterosporyandseedhabit,telometheory,stelar

evolution;Ecologicalandeconomicimportance.

Unit5:Gymnosperms (18lectures)

Generalcharacteristics,classification (up to family),morphology,anatomy and

reproductionofCycas,Pinus,GinkgoandGnetum (Developmentaldetailsnottobe

included);Ecologicalandeconomicimportance.

Unit6:Fossilplants (6lectures)
Processoffossilization;Earlylandplants(PsilophytonandRhynia),Cycadeoidea,
Sphenophyllum

CourseCode:BC204P

CoreCourseIV-Practical:Archegoniate

1.Riccia–Morphologyofthallus.
2.Marchantia-Morphologyofthallus,whole mountofrhizoids & Scales,vertical

sectionofthallusthroughGemmacup,wholemountofGemmae(alltemporary
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slides),verticalsectionofAntheridiophore,Archegoniophore,longitudinalsectionof

Sporophyte(allpermanentslides).

3.Anthoceros-Morphologyofthallus,dissectionofsporophyte(toshow stomata,

spores,pseudoelaters,columella)(temporary slide),verticalsection ofthallus

(permanentslide).

4.Pellia,Porella-Permanentslides.
5.Sphagnum-Morphologyofplant,wholemountofleaf(permanentslideonly).
6.Funaria-Morphology,wholemountofleaf,rhizoids,operculum,peristome,annulus,

spores(temporaryslides);permanentslidesshowingantheridialandarchegonialheads,

longitudinalsectionofcapsuleandprotonema.

7.Polythricum-Morphologyofthallus,dissectionofsporophyte
8.Psilotum-Studyofspecimen,transversesectionofsynangium (permanentslide).
9.Selaginella-Morphology,wholemountofleafwithligule,transversesectionofstem,

whole mountofstrobilus,whole mountofmicrosporophylland megasporophyll

(temporaryslides),longitudinalsectionofstrobilus(permanentslide).

10.Equisetum-Morphology,transversesectionofinternode,longitudinalsectionof

strobilus,transversesectionofstrobilus,wholemountofsporangiophore,wholemount

ofspores(wetanddry)(temporaryslide),transversesectionofrhizome(permanent

slide).

11.Cycas-Morphology(coralloidroots,bulbil,leaf),wholemountofmicrosporophyll,

transversesectionofcoralloidroot,transversesectionofrachis,verticalsectionof

leaflet,verticalsectionofmicrosporophyll,wholemountofspores(temporaryslides),

longitudinalsectionofovule,transversesectionofroot(permanentslide).

12.Pinus-Morphology(longanddwarfshoots,wholemountofdwarfshoot,maleand

femalecones),transversesectionofNeedle,transversesectionofstem,longitudinal

sectionof/transversesectionofmalecone,wholemountofmicrosporophyll,whole

mountofMicrospores

(temporaryslides),longitudinalsectionoffemalecone,tangentiallongitudinal

section&radiallongitudinalsectionsstem (permanentslide).

13.Ginkgo-Morphology(stem,male&femalecones),transversesectionofstem,

verticalsectionofovule(permanentslide)

14.Gnetum-Morphology(stem,male&femalecones),transversesectionofstem,

verticalsectionofovule(permanentslide)

15.Botanicalexcursion.

SuggestedReadings
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)Ltd

Publishers,NewDelhi,India.

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

Depot.Allahabad.

4.Raven,P.H.,Johnson,G.B.,Losos,J.B.,Singer,S.R.(2005).Biology.TataMcGrawHill,
Delhi.
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5.Vanderpoorten,A.&Goffinet,B.(2009)IntroductiontoBryophytes.Cambridge
University

Press

---------------------------------------------------------------------------------------------------
Semester-III

---------------------------------------------------------------------------------------------------

CourseCode:BC305T

CoreCourseV:AnatomyofAngiosperms
Theobjectiveofthiscourseistoexposethestudentsonthestructuraland

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

THEORY

Lectures:60

Unit1:IntroductionandscopeofPlantAnatomy
Importance of plant anatomy in systematics,forensics and

pharmacognosy.

(4Lectures)

Unit2:StructureandDevelopmentofPlantBody (6Lectures)
Internalorganizationofplantbody:Thethreetissuesystems,typesofcellsandtissues.

Developmentofplantbody:Polarity,Cyto-differentiation and organogenesisduring

embryogenicdevelopment.

Unit2:Tissues (12Lectures)

Classification of tissues; Simple and complex tissues (no phylogeny); cyto-

differentiationoftrachearyelementsandsieveelements;Pitsandplasmodesmata;Wall

ingrowths and transfercells,adcrustation and incrustation,Ergastic substances.

Hydathodes,cavities,lithocystsandlaticifers.

Unit3:Apicalmeristems (15Lectures)

Evolutionofconceptoforganizationofshootapex(Apicalcelltheory,TunicaCorpus

theory,continuingmeristematicresidue,cytohistologicalzonation);Structureofdicot

andmonocotstem.Origin,development,arrangementanddiversityinsizeandshapeof

leaves;Structureofdicotandmonocotleaf,Kranzanatomy.Organizationofrootapex

(Histogentheory,Korper-Kappetheory);Quiescentcentre;Rootcap;Structureofdicot

andmonocotroot;Endodermis.

Unit4:VascularCambium andWood (15Lectures)
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Structure,functionandseasonalactivityofcambium;Secondarygrowthinrootand

stem.Axiallyandradiallyorientedelements;Typesofraysandaxialparenchyma;Cyclic

aspectsandreactionwood;Sapwoodandheartwood;Ringanddiffuseporouswood;

Earlyand latewood,tyloses;Dendrochronology.Developmentand composition of

periderm,rhytidomeandlenticels.
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Unit5:AdaptiveandProtectiveSystems (8Lectures)

Epidermaltissuesystem,cuticle,epicuticularwaxes,trichomes(uni-andmulticellular,

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

adcrustationandincrustation;anatomicaladaptationsofxerophytes,hydrophytesand

epiphytes.

CourseCode:BC305P

CoreCourseV-Practical:AnatomyofAngiosperms

1. Studyofanatomicaldetailsthroughpermanentslides/temporarystainmounts/

macerations/museum specimenswiththehelpofsuitableexamples.

2. Apicalmeristem ofroot,shootandvascularcambium.

3. Distributionandtypesofparenchyma,collenchymaandsclerenchyma.

4. Xylem:Trachearyelements-tracheids,vesselelements;thickenings;perforation

plates;xylem fibres.

5. Wood:ringporous;diffuseporous;tyloses;heart-andsapwood.

6. Phloem:Sievetubes-sieveplates;companioncells;phloem fibres.

7. Epidermalsystem:celltypes,stomatatypes;trichomes:non-glandularandglandular.

8. Root:monocot,dicot,secondarygrowth.

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

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

11.AdaptiveAnatomy:xerophytes,hydrophytes,epiphytes.

12.Secretorytissues:cavities,lithocystsandlaticifers.

SuggestedReadings

1.Dickison,W.C.(2000).IntegrativePlantAnatomy.HarcourtAcademicPress,USA.

2.Fahn,A.(1974).PlantAnatomy.PergmonPress,USA.

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

4.Evert,R.F.(2006)Esau’sPlantAnatomy:Meristems,Cells,andTissuesofthePlant

Body:TheirStructure,FunctionandDevelopment.JohnWileyandSons,Inc.
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CourseCode:BC306T

CoreCourseVI:EconomicBotany
Theobjectiveofthiscourseistoexposethestudentsonvariouseconomically

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

THEORY

Lectures:60

Unit1:OriginofCultivatedPlants (6lectures)
ConceptofCentresofOrigin,theirimportancewithreferencetoVavilov’swork.Indigenous

KnowledgeSystem (IKS).Examplesofmajorplantintroductions;Cropdomesticationand

lossofgeneticdiversity;evolution ofnew crops/varieties,importance ofgermplasm

diversity.

Unit2:Cereals (6lectures)
WheatandRice(origin,morphology,processing&uses);Briefaccountofwheat.

Unit3:Legumes (6lectures)
Origin,morphologyandusesofChickpea,Pigeonpeaandfodderlegumes.Importanceto

manandecosystem.

Unit4:Sourcesofsugarsandstarches (4lectures)
Morphologyandprocessingofsugarcane,productsandby-productsofsugarcaneindustry.

Potato–morphology,propagation&uses.

Unit5:Spices (6lectures)
Listingofimportantspices,theirfamilyandpartused.Economicimportancewithspecial
referencetofennel,saffron,clove,cinnamommum,cardamom andblackpepper

Unit6:Beverages (4lectures)

Tea,Coffee(morphology,processing&uses)

Unit7:Sourcesofoilsandfats (8lectures)

Generaldescription,classification,extraction,theirusesandhealthimplicationsgroundnut,

coconut,linseed,soybean,mustardandcoconut(Botanicalname,family&uses).Essential

Oils:Generalaccount,extractionmethods,comparisonwithfattyoils&theiruses.
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Unit8:NaturalRubber (3lectures)

Para-rubber:tapping,processinganduses.

Unit9:Drug-yieldingplants (8lectures)

Therapeuticandhabit-formingdrugswithspecialreferencetoCinchona,Rawolfia,
Andrographis,AloeveraandPhyllanthus(Morphology,processing,usesandhealth

hazards).

Unit10:Timberplants (3Lectures)

Generalaccountwithspecialreferencetoteak,sal,pine&sisu.

Unit11:Fibers (3lectures)

Classificationbasedontheoriginoffibers;Cotton,CoirandJute(morphology,extraction
anduses).

Unit12:AromaticsandPetrocrops (4lectures)

GeneralaccountwithspecialreferencetoAquilaria,Cymbopogon,Vetiveria,Pogostemon,
JatrophaandRicinus.

CourseCode:BC306P

CoreCourseVI-Practical:EconomicBotany

1.Cereals:Wheat(habitsketch,L.S/T.S.grain,starchgrains,micro-chemical

tests)Rice(habitsketch,studyofpaddyandgrain,starchgrains,micro-chemical

tests).

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

3.Sourcesofsugarsandstarches:Sugarcane(habitsketch;canejuice-micro-chemical
tests),Potato(habitsketch,tubermorphology,T.S.tubertoshowlocalizationofstarch
grains,w.m.starchgrains,micro-chemicaltests).

4.Spices:Blackpepper,FennelandClove(habitandsections).
5.Beverages:Tea(plantspecimen,tealeaves),Coffee(plantspecimen,beans).

6.Sourcesofoilsandfats:Coconut-T.S.nut,Mustard–plantspecimen,seeds;testsfor
fatsincrushedseeds.

7.Essentialoil-yieldingplants:HabitsketchofRosa,Vetiveria,Aquilariaand
Pogostemon(specimens/photographs).

8.Rubber:specimen,photograph/modeloftapping,samplesofrubberproducts.
9.Drug-yieldingplants:SpecimensofDigitalis,PapaverandCannabis.
10.Tobacco:specimenandproductsofTobacco.
11.Woods:Tectona,Pinus:Specimen,Sectionofyoungstem.

12.Fiber-yieldingplants:Cotton(specimen,wholemountofseedtoshow lintandfuzz;

wholemountoffiberandtestforcellulose),Jute(specimen,transversesectionofstem,

testforligninontransversesectionofstem andfiber).

SuggestedReadings

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

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

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

Publishers.
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CourseCode:BC307T

CoreCourseVII:Genetics
Theobjectiveofthiscourseistoimpartknowledgeoftheprinciplesofheredity

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

THEORY

Lectures:60

Unit1:Mendeliangeneticsanditsextension (16lectures)

Mendelism:History;Principles ofinheritance;Chromosome theory ofinheritance;

Autosomesandsexchromosomes,euchromatin&herterochomatin;Probabilityand

pedigreeanalysis;Incompletedominanceandcodominance;Multiplealleles,Lethal

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

Expressivity,Numericals;Polygenicinheritance.

Unit2:ExtrachromosomalInheritance (6lectures)

Chloroplastmutation:VariegationinFouro’clockplant;Mitochondrialmutationsin

yeast;Maternaleffects-shellcoilinginsnail;Infectiveheredity-Kappaparticlesin
Paramecium.

Unit3:Linkage,crossingoverandchromosomemapping (12lectures)

Linkageandcrossingover-Cytologicalbasisofcrossingover;Recombinationfrequency,

twofactorandthreefactorcrosses;Interferenceandcoincidence;Numericalsbasedon

genemapping;SexLinked,sex-limitedandsex-influencetraits

Unit4:Variationinchromosomenumberandstructure (8lectures)

Deletion,Duplication,Inversion,Translocation,Positioneffect,EuploidyandAneuploidy,
hereditaryabnormalitiesinhumanduetoanuneuploidy

Unit5:Finestructureofgene (6lectures)

Classicalvsmolecularconceptsofgene;Cis-Transcomplementationtestforfunctional

allelism;StructureofPhageT4,rIILocus.

Unit6:Genemutations (6lectures)

Typesofmutations;MolecularbasisofMutations;Mutagens–physicalandchemical

(Baseanalogs,deaminating,alkylatingandintercalatingagents);Detectionofmutations:

ClBmethod.RoleofTransposonsinmutation.DNArepairmechanisms.

Unit7.PopulationandEvolutionaryGenetics (6lectures)

Allelefrequencies,Genotypefrequencies,Hardy-WeinbergLaw,roleofnaturalselection,

mutation,geneticdrift.GeneticvariationandSpeciation.
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CourseCode:BC307P

CoreCourseVII-Practical:Genetics

1.Meiosisthroughtemporarysquashpreparation.
2.Mendel’slawsthroughseedratios.Laboratoryexercisesinprobabilityandchi-square.

3.Chromosomemappingusingpointtestcrossdata.

4.Pedigreeanalysisfordominantandrecessiveautosomalandsexlinkedtraits.

5.Incompletedominanceandgeneinteractionthroughseedratios(9:7,9:6:1,13:3,15:1,

12:3:1,9:3:4).

6.BloodTyping:ABOgroups&Rhfactor.

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

8.Photographs/PermanentSlidesshowingTranslocationRing,LaggardsandInversion
Bridge.

9.Studyofhumangenetictraits:Sicklecellanemia,XerodermaPigmentosum,Albinism,
red-green

Colourblindness,Widow’speak,Rollingoftongue,Hitchhiker’sthumbandAttachedear
lobe.

SuggestedReadings

1.Gardner,E.J.,Simmons,M.J.,Snustad,D.P.(1991).PrinciplesofGenetics,JohnWiley&

sons,India.8
th

edition.
2.Snustad,D.P.andSimmons,M.J.(2010).PrinciplesofGenetics,JohnWiley&SonsInc.,

India.5
th

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

Cummings,U.S.A.9
th

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

Analysis.W.H.FreemanandCo.,U.S.A.10
th

edition.
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---------------------------------------------------------------------------------------------------

Semester-IV
---------------------------------------------------------------------------------------------------

CourseCode:BC408T

CoreCourseVIII:MolecularBiology
TheobjectiveofthiscourseistoexposethestudentstoBiological

Macromoleculesandvariousprocessesinvolvedwiththese
macromolecules

THEORY(Credit:4)

Lectures:60

Unit1:Nucleicacids:Carriersofgeneticinformation (4lectures)
Historicalperspective;DNAasthecarrierofgeneticinformation(Griffith’s,Hershey

&Chase,Avery,McLeod&McCarty

Unit2.TheStructuresofDNAandRNA/GeneticMaterial (10lectures)
DNAStructure:MieschertoWatsonandCrick-historicperspective,DNAstructure,Salient

featuresofdoublehelix,TypesofDNA(DNA,RNA),Typesofgeneticmaterial,denaturation

andrenaturation,;OrganizationofDNA-Prokaryotes,Viruses,Eukaryotes.RNA Structure

OrganelleDNA--mitochondriaandchloroplastDNA.

Unit2:ThereplicationofDNA (10lectures)

ChemistryofDNAsynthesis(Kornberg’sdiscovery);Generalprinciples–bidirectional,semi

-conservativeandsemidiscontinuousreplication,RNApriming;VariousmodelsofDNA

replication,includingrollingcircle,θ(theta)modeofreplication,replicationoflineards-DNA.

Unit3:Centraldogmaandgeneticcode (2lectures)

Keyexperimentsestablishing-TheCentralDogma(Adaptorhypothesisanddiscoveryof

mRNAtemplate),Geneticcode;experimentalproofoftripletcodon(deciphering&salient

features)

Unit4:Transcription (18lectures)

Transcription in prokaryotes and eukaryotes.Principles oftranscriptionalregulation;
Prokaryotes:lacoperoninE.coli.Eukaryotes:transcriptionfactors,Genesilencing.

Unit5:ProcessingandmodificationofRNA (8lectures)

Splitgenes-conceptofintronsandexons,removalofintrons,spliceosomemachinery,

splicingpathways,groupIandgroupIIintronsplicing,eukaryoticmRNAprocessing(5’cap,

3’polyAtail);Ribozymes;RNAediting;mRNAtransport.
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Unit6:Translation (8lectures)

Ribosome structure and assembly,mRNA;Charging of tRNA,aminoacyltRNA

synthetases;Various steps in protein synthesis,proteins involved in initiation,

elongationandterminationofpolypeptides;Fidelityoftranslation;Inhibitorsofprotein

synthesis;Post-translationalmodificationsofproteins.

CourseCode:BC408P

CoreCourseVIII-Practical:MolecularBiology

1.PreparationofLBmedium andraisingE.Coli.

2.IsolationofgenomicDNA
3.DNAestimationbydiphenylaminereagent/UVSpectrophotometry.

4.StudyofDNAreplicationmechanismsthroughphotographs(Rollingcircle,Theta

replicationandsemi-discontinuousreplication).

5.StudyofstructuresofprokaryoticRNApolymeraseandeukaryoticRNApolymeraseII

throughphotographs.

6.Photographsestablishingnucleicacidasgeneticmaterial(MesselsonandStahl’s,

Averyetal,Griffith’s,Hershey&Chase’sandFraenkel&Conrat’sexperiments)

7.Studyofthefollowingthroughphotographs:AssemblyofSpliceosomemachinery;

Splicingmechanism ingroupI&groupIIintrons;RibozymeandAlternativesplicing.

SuggestedReadings

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

BiologyoftheGene,PearsonBenjaminCummings,CSHLPress,NewYork,U.S.A.6
th

edition.
2.Snustad,D.P.andSimmons,M.J.(2010).PrinciplesofGenetics.JohnWileyandSons

Inc.,U.S.A.5
th

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

Cummings.U.S.A.9
th

edition.

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).IntroductiontoGenetic

Analysis.W.H.FreemanandCo.,U.S.A.10
th

edition.
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CourseCode:BC409T

CoreCourseIX:PlantEcologyandPhytogeography
Theobjectiveofthiscourseistoexposethestudentstointeractionofplantwith

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

THEORY

Lectures:60

Unit1:Introduction (4lectures)

Basicconcepts;Levelsoforganization.Inter-relationshipsbetweenthelivingworld

andtheenvironment,thecomponentsanddynamism,homeostasis.

(15lectures)

Unit2:Soil:Importance,Origin,Formation,Composition,Physical,ChemicalandBiological

components,Soilprofile,Roleofclimateinsoildevelopment;Water:Importance,Statesof

waterintheenvironment,Atmosphericmoisture,Precipitationtypes(rain,fog,snow,hail,

dew);HydrologicalCycle,Waterinsoil,Watertable.Light,temperature,wind and fire

Variations,adaptationsofplantstotheirvariation.

Unit3:Bioticinteractions: (5lectures)
Trophicorganization,basicsourceofenergy,autotrophy,heterotrophy;symbiosis,

commensalism,parasitism;

Unit4:Populationecology:

CharacteristicsandDynamics.EcologicalSpeciation

(6lectures)

Unit5:Plantcommunities (6lectures)
Conceptofecologicalamplitude;habitatandniche;Characters:analyticalandsynthetic;
Ecotoneand

edgeeffect;Dynamics:succession–processes,types;climaxconcepts.

0Unit6:Ecosystems:StructureandFunction (12
lectures)

Ecologicalpyramids.Principlesandmodelsofenergyflow;Productionand

productivity;EcologicalBiogeochemicalcycles;CyclingofCarbon,Nitrogenand

Phosphorus.

Unit7:Phytogeography

Principles;static and dynamic phytogeography,Continentaldrift;Theoryoftolerance;

Endemism;Briefdescriptionofmajorterrestrialbiomes(oneeachfrom tropical,temperate

&tundra);PhytogeographicalregionsofIndia;LocalVegetation.

(12lectures)



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

29



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

30

CourseCode:BC409P

CoreCourseIX-Practical:PlantEcologyandPhytogeography

1.Studyofinstrumentsusedtomeasuremicroclimaticvariables:Soilthermometer,

maximum andminimum thermometer,anemometer,psychrometer/hygrometer,rain

gaugeandluxmeter.

2.DeterminationofpHofvarioussoilandwatersamples(pHmeter,universal

indicator/LovibondcomparatorandpHpaper)

3.Analysisforcarbonates,chlorides,nitrates,sulphates,organicmatterandbase

deficiencyfrom twosoilsamplesbyrapidfieldtests.

4.DeterminationoforganicmatterofdifferentsoilsamplesbyWalkley&Blackrapid

titrationmethod.

5.Comparisonofbulkdensity,porosityandrateofinfiltrationofwaterinsoilsofthree
habitats.

6.Determinationofdissolvedoxygenofwatersamplesfrom pollutedandunpolluted
sources.

7.(a).Studyofmorphologicaladaptationsofhydrophytesandxerophytes(foureach).

(b).Studyofbioticinteractionsofthefollowing:Stem parasite(Cuscuta),Rootparasite

(Orobanche)Epiphytes,Predation(Insectivorousplants).

8.Determinationofminimalquadratsizeforthestudyofherbaceousvegetationinthe

collegecampus,byspeciesareacurvemethod(speciestobelisted).

9.Quantitativeanalysisofherbaceousvegetationinthecollegecampusfor
frequencyand

comparisonwithRaunkiaer’sfrequencydistributionlaw.

10.Quantitativeanalysisofherbaceousvegetationfordensityandabundanceinthecollege
campus.

11.Fieldvisittofamiliarisestudentswithecologyofdifferentsites.

SuggestedReadings

1.Odum,E.P.(2005).Fundamentalsofecology.CengageLearningIndiaPvt.Ltd.,New

Delhi.5
th

edition.

2.Singh,J.S.,Singh,S.P.,Gupta,S.(2006).EcologyEnvironmentandResource
Conservation.AnamayaPublications,NewDelhi,India.

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

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

OxfordUniversityPress.U.S.A.

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

edition.
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CourseCode:BC410T

CoreCourseX:PlantSystematics
Theobjectiveofthiscourseistoexposethestudentstoidentification,

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

THEORY

Lectures:60

Unit1:SignificanceofPlantsystematics (8lectures)

Introduction to systematics;Kingdom concept,Plantidentification,Classification,

Nomenclature.Evidencesfrom palynology,cytology,phytochemistryandmoleculardata.

Fieldinventory;FunctionsofHerbarium;Importantherbariaandbotanicalgardensof

theworld and India;Virtualherbarium;E-flora;Documentation:Flora,Monographs,

Journals;Keys:SingleaccessandMulti-access.

Unit2:Taxonomichierarchy (6lectures)

Conceptoftaxa(family,genus,species);Categoriesandtaxonomichierarchy;Species

concept(taxonomic,biological,evolutionary).

Unit3:MorphologyandBotanicalnomenclature (10lectures)

Angiosperm morphology,Principlesandrules(ICN=InternationalCodeofNomenclature

ofAlgae,fungi& Plants);Ranks and names;Typification,authorcitation,valid

publication,rejectionofnames,principleofpriorityanditslimitations;Namesofhybrids.

Unit4:Systemsofclassification (10lectures)

HistoryofPlantTaxonomy:Linnaeus,Adanson,de Candolle,Bessey,Hutchinson,

TakhtajanandCronquist;ClassificationsystemsofBentham andHooker(uptoseries)

andEnglerandPrantl(uptoseries);BriefreferenceofAngiosperm PhylogenyGroup

classification.

Unit5:Biometrics,numericaltaxonomyandcladistics (6lectures)

Characters;Variations;OTUs,character weighting and coding;Cluster analysis;

Phenograms,cladograms(definitionsanddifferences).

Unit6:PhylogenyofAngiosperms (10lectures)

Termsandconcepts(primitiveandadvanced,homologyandanalogy,parallelism and

convergence,monophyly,Paraphyly,polyphylyandclades).Originandevolutionoflife

(mechanism and therories),Origin and evolution ofangiosperms;Co-evolution of

angiosperms and animals; Methods of illustrating evolutionary relationship

(phylogenetictree,cladogram).
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Unit7:MajorfamiliesofAngiosperms (10lectures)

Study of morphological characters of some major families of Angiosperms:

Magnoliaceae, Brassicaceae, Malvaceae, Fabaceae, Cucurbitaceae, Apiaceae,

Asteraceae, Lamiaceae, Euphorbiaceae, Orchidaceae, Zingiberaceae, Arecaceae,

Poaceae

CourseCode:BC410P

CoreCourseX-Practical:PlantSystematics
Practical

1.Studyofvegetativeandfloralcharactersofthefollowingfamilies(Description,V.S.

flower,sectionofovary,floraldiagram/s,floralformula/eandsystematicposition

accordingtoBentham &Hooker’ssystem ofclassification):

Locallyavailableplantsofthefollowingfamilies-
Magnoliaceae,Brassicaceae,Apiaceae,Asteraceae,Solanaceae,Lamiaceae,
Euphorbiaceae,Zingiberaceae,Orchidaceae,Poaceae

2.Fieldvisit(local)–Subjecttograntoffundsfrom theuniversity.

3.Mountingofaproperlydriedandpressedspecimenofanywildplantwithherbarium

label(tobesubmittedintherecordbook).

SuggestedReadings

1.Singh,(2012).PlantSystematics:TheoryandPracticeOxford&IBHPvt.Ltd.,New

Delhi.3
rd

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

Cambridge.

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

PhylogeneticApproach.SinauerAssociatesInc.,U.S.A.2
nd

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

5.Radford,A.E.(1986).FundamentalsofPlantSystematics.HarperandRow,New
York.



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

33

---------------------------------------------------------------------------------------------------
Semester-V

---------------------------------------------------------------------------------------------------

CourseCode:BC511T

CoreCourseXI:ReproductiveBiologyofAngiosperms
Theobjectiveofthiscourseistoexposethestudentstotheprocessand

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

THEORY

Lectures:60

Unit1:Introduction

History(contributionsofG.B.Amici,W.

Maheshwari,B.M.Johri,W.A.Jensen,
J.

(4lectures)

Hofmeister,E.Strasburger,S.G.Nawaschin,P.

Heslop-Harrison)andscope.

Unit2:Reproductivedevelopment (6lectures)

Inductionofflowering;flowerasamodifieddeterminateshoot.

Unit3:Antherandpollenbiology (10lectures)

Antherwall:structureandfunctions,microsporogenesis,callosedepositionandits

significance.Microgametogenesis;pollen wallstructure,MGU (male germ unit)

structure,NPCsystem;palynologyandscope(abriefaccount);pollenwallproteins;

pollenviability,storageandgermination.

Unit4:Ovule (10lectures)

Structure;types;specialstructures–endothelium,obturator,aril,caruncleandhypostase;

femalegametophyte–megasporogenesis(monosporic,bisporicandtetrasporic)and

megagametogenesis(detailsofPolygonum type).

Unit4:Pollinationandfertilization (6lectures)

Pollinationtypesandsignificance;adaptations;structureofstigmaandstyle;pathof

pollentubeinpistil;doublefertilization.

Unit5:Selfincompatibility (10lectures)

Basicconcepts(interspecific,intraspecific,homomorphic,heteromorphic,GSIandSSI);

Methodsto overcomeself-incompatibility:mixed pollination,bud pollination,stub

pollination.
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Unit6:Embryo,Endosperm andSeed (10lectures)

Structureandtypes;generalpatternofdevelopmentofdicotandmonocotembryo

and endosperm; suspensor: structure and functions; embryo-endosperm

relationship;nutritionofembryo;unusualfeatures;embryodevelopmentinPaeonia.

seedstructure,importanceanddispersalmechanisms

Units7:Polyembryony,apomixesandparthenocarpy

Introduction;classification;causesandapplications.

(6lectures)
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CourseCode:BC511P

CoreCourseXI-Practical:ReproductiveBiologyofAngiosperms
1.Anther:Wallanditsontogeny;Tapetum (amoeboidandglandular);MMC,spore

tetrads, uninucleate, bicelled and dehisced anther stages through

slides/micrographs,malegerm unit(MGU)throughphotographsandschematic

representation.

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

psuedomonads,polyads,pollinia(slides/photographs,freshmaterial),ultrastructure

of pollen wall(micrograph); Pollen viability: Tetrazolium test.germination:

Calculation ofpercentage germination in differentmedia using hanging drop

method.

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

unitegmic,bitegmic;Tenuinucellateandcrassinucellate;Specialstructures:

Endothelium,obturator,hypostase,caruncleandaril(permanent

slides/specimens/photographs).

5.Femalegametophytethroughpermanentslides/photographs:Types,ultrastructure

ofmatureeggapparatus.

6. Intra-ovarianpollination;Testtubepollinationthroughphotographs.

7.Endosperm:Dissectionsofdevelopingseedsforendosperm withfree-nuclear
haustoria.

8. Embryogenesis:Studyofdevelopmentofdicotembryothroughpermanentslides;

dissectionofdevelopingseedsforembryosatvariousdevelopmentalstages;Studyof

suspensorthroughelectronmicrographs.

SuggestedReadings

1.Bhojwani,S.S.andBhatnagar,S.P.(2011).TheEmbryologyofAngiosperms,Vikas

PublishingHouse.Delhi.5
th

edition.
2.Shivanna,K.R.(2003).PollenBiologyandBiotechnology.OxfordandIBHPublishing

Co.Pvt.Ltd.Delhi.

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

4.Johri,B.M.l(1984).EmbryologyofAngiosperms,Springer-Verlag,Netherlands.
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CourseCode:BC512T
CoreCourseXII:PlantPhysiology

Theobjectiveofthiscourseistoexposethestudentstodifferent
physiologicalprocessesinplantlife

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Plant-waterrelations (10lectures)

WaterPotentialanditscomponents,waterabsorptionbyroots,aquaporins,pathway

ofwatermovement,symplast,apoplast,transmembranepathways,rootpressure,

guttation.Ascent of sap– cohesion-tension theory.Transpiration and factors

affectingtranspiration,antitranspirants,mechanism ofstomatalmovement.

Unit2:Mineralnutrition (8lectures)

Essentialandbeneficialelements,macroandmicronutrients,methodsofstudyand

useofnutrientsolutions,criteriaforessentiality,mineraldeficiencysymptoms,roles

ofessentialelements,siderophor

Unit3:NutrientUptake (8lectures)

Soilas a nutrientreservoir,transportofions across cellmembrane,passive

absorption,electrochemicalgradient,facilitateddiffusion,activeabsorption,roleof

ATP,carriersystems,proton ATPase pump and ion flux,uniport,co-transport,

symport,antiport.

Unit4:Translocationinthephloem (8lectures)

Experimentalevidenceinsupportofphloem asthesiteofsugartranslocation.

Pressure–FlowModel;Phloem loadingandunloading;Source–sinkrelationship.

Unit5:Plantgrowthregulators (14
lectures)

Discovery,chemicalnature(basicstructure),bioassayandphysiologicalrolesof

Auxin,Gibberellins,Cytokinin,Abscisicacid,Ethylene,Conceptofplantmovement:

tropicandnastic

Unit6:Physiologyofflowering(6lectures)Photoperiodism,floweringstimulus,
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florigenconcept,vernalization,seeddormancy.

Unit7:Phytochrome,crytochromesandphototropins (6lectures)

Discovery,chemicalnature,roleinphotomorphogenesis,lowenergyresponses

(LER)andhighirradianceresponses(HIR),modeofaction.

CourseCode:BC512P
CoreCourseXII–Practical:PlantPhysiology

1.Determinationofosmoticpotentialofplantcellsapbyplasmolyticmethod.

2.Determinationofwaterpotentialofgiventissue(potatotuber)byweightmethod.

3.Studyoftheeffectofwindvelocityandlightontherateoftranspirationinexcised
twig/leaf.

4.Calculationofstomatalindexandstomatalfrequencyfrom thetwosurfacesof

leavesofamesophyteandxerophyte.

5.Tocalculatetheareaofanopenstomaandpercentageofleafareaopenthrough

stomatainamesophyteandxerophyte(bothsurfaces).

6.Tostudythephenomenonofseedgermination(effectoflight).

7.TostudytheeffectofdifferentconcentrationsofIAAonAvenacoleoptileelongation

(IAABioassay).

8.Tostudytheinductionofamylaseactivityingerminatingbarleygrains.

Demonstrationexperiments

1.Todemonstratesuctionduetotranspiration.

2.Fruitripening/Rootingfrom cuttings(Demonstration).

3.Boltingexperiment/Avenacoleptilebioassay(demonstration).

SuggestedReadings

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

Sons.U.S.A.4
th

edition.
2.Taiz,L.,Zeiger,E.,MØller,I.M.andMurphy,A(2015).PlantPhysiologyand

Development.SinauerAssociatesInc.USA.6
th

edition.
3.BajracharyaD.(1999).ExperimentsinPlantPhysiology-ALaboratoryManual.

NarosaPublishingHouse,NewDelhi.
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---------------------------------------------------------------------------------------------------
Semester-VI

---------------------------------------------------------------------------------------------------

CourseCode:BC613T

CoreCourseXIII:PlantMetabolism
Theobjectiveofthiscourseistoexposethestudentstovariousmetabolic

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

THEORY

Lectures:60

Unit1:Conceptofmetabolism (6lectures)

Introduction,anabolicandcatabolicpathways,regulationofmetabolism,roleof

regulatoryenzymes(allosteric,covalentmodulationandIsozymes).

Unit2:Carbonassimilation (14lectures)

Historicalbackground,photosyntheticpigments,roleofphotosyntheticpigments

(chlorophyllsandaccessorypigments),antennamoleculesandreactioncentres,

photochemicalreactions,

photosyntheticelectrontransport,PSI,PSII,Qcycle,CO2reduction,

photorespiration,C4pathways;Crassulaceanacidmetabolism;Factors

affectingCO2reduction.

Unit3:Carbohydratemetabolism

Synthesisandcatabolism ofsucroseandstarch.

(2lectures)

Unit4:CarbonOxidation (10lectures)

Glycolysis,fate ofpyruvate,regulation ofglycolysis,oxidative pentose phosphate

pathway,oxidativedecarboxylationofpyruvate,regulationofPDH,NADHshuttle;TCA

cycle,amphibolic role,anaplerotic reactions,regulation ofthe cycle,mitochondrial

electron transport,oxidative phosphorylation,cyanide-resistantrespiration,factors

affectingrespiration.
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Unit5:ATP-Synthesis (8lectures)

Mechanism of ATP synthesis, substrate level phosphorylation, chemiosmotic

mechanism (oxidative and photophosphorylation), ATP synthase, Boyers

conformationalmodel,Racker’sexperiment,Jagendorf’sexperiment;roleofuncouplers.

Unit6:Lipidmetabolism (8lectures)

Synthesis and breakdown of triglycerides, β-oxidation, glyoxylate cycle,

gluconeogenesis and its role in mobilisation oflipids during seed germination,α

oxidation.
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Unit7:Nitrogenmetabolism
(8lectures)

Nitrateassimilation,biologicalnitrogenfixation(examplesoflegumesandnon-

legumes);Physiologyandbiochemistryofnitrogenfixation;Ammoniaassimilationand

transamination.

Unit8:Mechanismsofsignaltransduction (4lectures)

Receptor-ligandinteractions;Secondmessengerconcept,Calcium calmodulin,

MAPkinasecascade.

CourseCode:BC613P

CoreCourseXIII-Practical:PlantMetabolism

1.Chemicalseparationofphotosyntheticpigments.

2.ExperimentaldemonstrationofHill’sreaction.

3.Tostudytheeffectoflightintensityontherateofphotosynthesis.

4.Effectofcarbondioxideontherateofphotosynthesis.

5.Tocomparetherateofrespirationindifferentpartsofaplant.

6.TodemonstrateactivityofNitratereductaseingerminatingleavesofdifferentplant
sources.

7.Tostudytheactivityoflipasesingerminatingoilseedsanddemonstratemobilizationof

lipidsduringgermination.

8.Demonstrationoffluorescencebyisolatedchlorophyllpigments.

9.Demonstrationofabsorptionspectrum ofphotosyntheticpigments.

SuggestedReadings

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

Sons.U.S.A.4
th

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

SinauerAssociatesInc.USA.6
th

edition.
3.Harborne,J.B.(1973).PhytochemicalMethods.JohnWiley&Sons.NewYork.
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CourseCode:BC614T

CoreCourseXIV:PlantBiotechnology
Theobjectiveofthiscourseistoexposethestudentstoapplicationof

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

THEORY

Lectures:60
Unit1:PlantTissueCulture (16
lectures)

Historicalperspective;Compositionofmedia;Nutrientandhormonerequirements

(role ofvitamins and hormones);Totipotency;Organogenesis;Embryogenesis

(somatic and zygotic);Protoplastisolation,culture and fusion;Tissue culture

applications (micropropagation, androgenesis, virus elimination, secondary

metaboliteproduction,haploids,triploidsandhybrids;Cryopreservation;Germplasm

Conservation).

Unit2:RecombinantDNAtechnology (12
lectures)

Restriction Endonucleases (History,Types I-IV,biologicalrole and application);

RestrictionMapping(LinearandCircular);CloningVectors:Prokaryotic(pUC18and

pUC19,pBR322,Tiplasmid,BAC);Lambdaphage,M13phagemid,Cosmid,Shuttle

vector;EukaryoticVectors(YAC).

Unit3:GeneCloning (10
lectures)

RecombinantDNA,BacterialTransformationandselectionofrecombinantclones,

PCR-mediatedgenecloning;GeneConstruct;constructionofgenomicandcDNA

libraries,screeningDNA librariestoobtaingeneofinterestbygeneticselection;

complementation,colonyhybridization.

Unit4:Methodsofgenetransfer (8lectures)

Agrobacterium-mediated,DirectgenetransferbyElectroporation,Microinjection,

Microprojectile bombardment;Selection oftransgenics– selectable markerand

reportergenes(Luciferase,GUS,GFP).

Unit5:ApplicationsofBiotechnology (14
lectures)

Pestresistant(Bt-cotton);herbicideresistantplants(RoundUp Readysoybean);

Transgeniccropswith improved qualitytraits(FlavrSavrtomato,Golden rice);

Improved horticulturalvarieties (Moondustcarnations);Role oftransgenics in

bioremediation (Superbug);edible vaccines;Industrialenzymes (Aspergillase,

Protease,Lipase);Gentically Engineered Products–Human Growth Hormone;

Humulin;Biosafetyconcerns.
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CourseCode:BC614P

CoreCourseXIV-Practical:PlantBiotechnology

1.(a)PreparationofMSmedium.

(b)Demonstrationofinvitrosterilizationandinoculationmethodsusingleafandnodal

explantsoftobacco,Datura,Brassicaetc.

2.Studyofanther,embryoandendosperm culture,micropropagation,somatic

embryogenesis&artificialseedsthroughphotographs.

3.Isolationofprotoplasts.

4.ConstructionofrestrictionmapofcircularandlinearDNAfrom thedataprovided.

5.Studyofmethodsofgenetransferthroughphotographs:Agrobacterium-mediated,

directgenetransferbyelectroporation,microinjection,microprojectilebombardment.

6.StudyofstepsofgeneticengineeringforproductionofBtcotton,Goldenrice,Flavr

Savrtomatothroughphotographs.

7.IsolationofplasmidDNA.

8.RestrictiondigestionandgelelectrophoresisofplasmidDNA.

SuggestedReadings

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

ElsevierScienceAmsterdam.TheNetherlands.

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

ApplicationsofrecombinantDNA.ASM Press,Washington.

3.Bhojwani,S.S.andBhatnagar,S.P.(2011).TheEmbryologyofAngiosperms.Vikas

PublicationHousePvt.Ltd.,NewDelhi.5
th

edition.
4.Snustad,D.P.andSimmons,M.J.(2010).PrinciplesofGenetics.JohnWileyand

Sons,U.K.5
th

edition.
5.Stewart,C.N.Jr.(2008).PlantBiotechnology&Genetics:Principles,Techniquesand

Applications.JohnWiley&SonsInc.U.S.A.
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DisciplineSpecificElectiveCourses
(DSE)
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CourseCode:BD501T

DSECourse–I:AnalyticalTechniquesinPlantSciences
Theobjectiveofthiscourseistoexposethestudentstodifferenttechniques

whichcanbeusedtostudydifferentBiologicalprocesses

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Imagingandrelatedtechniques(15
lectures)

Principlesofmicroscopy;Lightmicroscopy;Fluorescencemicroscopy;Confocal

microscopy;Useoffluorochromes:(a)Flow cytometry(FACS);(b)Applicationsof

fluorescence microscopy:Chromosome banding,FISH,chromosome painting;

TransmissionandScanningelectronmicroscopy–samplepreparationforelectron

microscopy,cryofixation,negativestaining,shadow casting,freezefracture,freeze

etching.

Unit2:Cellfractionation (8lectures)

Centrifugation:Differentialanddensitygradientcentrifugation,sucrosedensity

gradient,CsCl2gradient,analyticalcentrifugation,ultracentrifugation,marker

enzymes.

Unit3:Radioisotopes (4lectures)

Useinbiologicalresearch,auto-radiography,pulsechaseexperiment.

Unit4:Spectrophotometry (4lectures)

Principleanditsapplicationinbiologicalresearch.

Unit5:Chromatography (8lectures)

Principle;Paperchromatography;Columnchromatography,TLC,GLC,HPLC,Ion-

exchangechromatography;Molecularsievechromatography;Affinity

chromatography.

Unit6:Characterizationofproteinsandnucleicacids (6lectures)

Massspectrometry;X-raydiffraction;X-raycrystallography;Characterizationof

proteinsandnucleicacids;Electrophoresis:AGE,PAGE,SDS-PAGE



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

45

Unit7:Biostatistics (15
lectures)

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

Measuresofcentraltendency:Arithmeticmean,mode,median;Measuresof
dispersion:

Range,meandeviation,variation,standarddeviation;Chi-squaretestforgoodnessof
fit.

CourseCode:BD501P

DSECourse–I-Practical:AnalyticalTechniquesinPlantSciences

Practical

1.StudyofBlottingtechniques:Southern,NorthernandWestern,DNAfingerprinting,

DNAsequencing,PCRthroughphotographs.

2.DemonstrationofELISA.

3.Toseparatenitrogenousbasesbypaperchromatography.

4.Toseparatesugarsbythinlayerchromatography.

5.Isolationofchloroplastsbydifferentialcentrifugation.

6.Toseparatechloroplastpigmentsbycolumnchromatography.

7.ToestimateproteinconcentrationthroughLowry’smethods.

8.ToseparateproteinsusingPAGE.

9.ToseparationDNA(marker)usingAGE.

10.Studyofdifferentmicroscopictechniquesusingphotographs/micrographs

(freezefracture,freezeetching,negativestaining,positivestaining,fluorescence

andFISH).

11.Preparationofpermanentslides(doublestaining).

SuggestedReadings

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

HillPublishingCo.Ltd.NewDelhi.3
rd

edition.
2. Ruzin,S.E.(1999).PlantMicrotechniqueandMicroscopy,OxfordUniversity

Press,NewYork.U.S.A.

3.Ausubel,F.,Brent,R.,Kingston,R.E.,Moore,D.D.,Seidman,J.G.,Smith,J.A.,

Struhl,K.(1995).ShortProtocolsinMolecularBiology.JohnWiley&Sons.3
rd

edition.

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

edition.
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CourseCode:BD502T
DSECourse–II:Bioinformatics

Theobjectiveofthiscourseistoexposethestudentstotheapplicationof
computationtoolsinsolvingBiologicalproblems

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1.IntroductiontoBioinformatics (5Lectures)

Introduction,BranchesofBioinformatics,Aim,ScopeandResearchareasof
Bioinformatics.

Unit2.DatabasesinBioinformatics (5Lectures)

IntroductiontoBiologicalDatabases,ClassificationformatofBiologicalDatabases,

BiologicalDatabaseRetrievalSystem.

Unit3.BiologicalSequenceDatabases (25Lectures)

NationalCenterforBiotechnologyInformation(NCBI):ToolsandDatabasesofNCBI,

DatabaseRetrievalTool,SequenceSubmissiontoNCBI,BasicLocalAlignmentSearch

Tool(BLAST),NucleotideDatabase,ProteinDatabase,GeneExpressionDatabase.

EMBL Nucleotide Sequence Database (ENA): Introduction,Sequence Retrieval,

SequenceSubmissiontoEMBL,Sequenceanalysistools.

DNADataBankofJapan(DDBJ):Introduction,ResourcesatDDBJ,DataSubmissionat
DDBJ.

ProteinInformationResource(PIR):AboutPIR,ResourcesofPIR,DatabasesofPIR,

DataRetrievalinPIR.

Swiss-Prot:IntroductionandSalientFeatures.
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Unit4.SequenceAlignments (10Lectures)

Introduction,ConceptofAlignment,Pairwise sequence alignment(PSA),Multiple

SequenceAlignment(MSA),MSAbyCLUSTALW,ScoringMatrices,PercentAccepted

Mutation (PAM),Blocks of Amino Acid Substitution Matrix (BLOSUM).Dynamic

ProgrammingAlgorithms.

Unit5.MolecularPhylogeny (8Lectures)

MethodsofPhylogeny,SoftwareforPhylogeneticAnalyses,ConsistencyofMolecular

PhylogeneticPrediction.
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Unit6.ApplicationsofBioinformatics (7Lectures)

StructuralBioinformaticsinDrugDiscovery,Quantitativestructure-activityrelationship

(QSAR)techniquesinDrugDesign,Microbialgenomeapplications,Cropimprovement

CourseCode:BD502P
DSECourse–II-Practical:Bioinformatics

1.Nucleicacidandproteindatabases.

2.Sequenceretrievalfrom databases.

3.Sequencealignment.

4.SimilaritysearchesusingBLAST/FASTA

5.Constructionofphylogenetictree.

SuggestedReadings

1.GhoshZ.andBibekanandM.(2008)Bioinformatics:PrinciplesandApplications.

OxfordUniversityPress.

2.PevsnerJ.(2009)BioinformaticsandFunctionalGenomics.IIEdition.Wiley-
Blackwell.

3.CampbellA.M.,HeyerL.J.(2006)DiscoveringGenomics,Proteomicsand

Bioinformatics.IIEdition.BenjaminCummings.
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CourseCode:BD503T

DSECourse–II:ResearchMethodology
Theobjectiveofthiscourseistoexposethestudentstomethodsofcarrying

outandreportingresearchindifferentfields

Credit:Theory4;Practical2

Lectures:60

Theory

Unit1:Basicconceptsofresearch (10lectures)

Research-definitionandtypesofresearch(Descriptivevsanalytical;appliedvs
fundamental;

quantitative vs qualitative; conceptual vs emperical).Research methods vs

methodology.Literature-review anditsconsolidation;Libraryresearch;fieldresearch;

laboratoryresearch.

Unit2:Generallaboratorypractices (12lectures)

Commoncalculationsinbotanylaboratories.Understandingthedetailsonthelabelof

reagentbottles.Molarityandnormalityofcommonacidsandbases.Preparationof

solutions.Dilutions.Percentagesolutions.Molar,molalandnormalsolutions.Technique

ofhandling micropipettes;Knowledge aboutcommon toxic chemicals and safety

measuresintheirhandling.

Unit3:Datacollectionanddocumentationofobservations (6lectures)

Maintaining a laboratoryrecord;Tabulation and generation ofgraphs.Imaging of

tissuespecimensandapplicationofscalebars.Theartoffieldphotography.

Unit4:OverviewofBiologicalProblems (6lectures)

History;Keybiologyresearchareas,Modelorganismsinbiology(A Briefoverview):

Genetics,Physiology,Biochemistry,Molecular Biology,Cell Biology,Genomics,

Proteomics-Transcriptionalregulatorynetwork.

Unit5:Methodstostudyplantcell/tissuestructure (6lectures)

Wholemounts,peelmounts,squashpreparations,clearing,macerationandsectioning;

Tissuepreparation:livingvsfixed,physicalvschemicalfixation,coagulatingfixatives,

non-coagulantfixatives;tissuedehydrationusinggradedsolventseries;Paraffinand

plasticinfiltration;Preparationofthinandultrathinsections.

Unit6:Plantmicrotechniques (12lectures)
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Stainingprocedures,classificationandchemistryofstains.Stainingequipment.
Reactivedyes
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andfluorochromes(includinggeneticallyengineeredproteinlabelingwithGFPandother
tags).

Cytogenetictechniqueswithsquashedplantmaterials.

Unit7:Theartofscientificwritinganditspresentation (8lectures)

Numbers,units,abbreviationsand nomenclatureused in scientificwriting.Writing

references.Powerpointpresentation.Posterpresentation.Scientificwritingandethics,

Introductiontocopyright-academicmisconduct/plagiarism.

CourseCode:BD503P

DSECourse–III-Practical:ResearchMethodology

1.Experimentsbasedonchemicalcalculations.

2.Plantmicrotechniqueexperiments.

3.Theartofimagingofsamplesthroughmicrophotographyandfield
photography.

4.Posterpresentationondefinedtopics.

5.Technicalwritingontopicsassigned.

SuggestedReadings

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

2.Stapleton,P.,Yondeowei,A.,Mukanyange,J.,Houten,H.(1995).Scientificwriting

foragriculturalresearchscientists–atrainingreferencemanual.WestAfrica

RiceDevelopmentAssociation,HongKong.

3.Ruzin,S.E.(1999).Plantmicrotechniqueandmicroscopy.OxfordUniversityPress,

NewYork,U.S.A.
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CourseCode:BD504T

DSECourse–IV:IndustrialandEnvironmentalMicrobiology
Theobjectiveofthiscourseistoexposethestudentstoapplicationof

differentmicrobesforindustrialpurposesandalsotheirroleinthe
environment

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Scopeofmicrobesinindustryandenvironment (6lectures)

Unit2:Bioreactors/Fermentersandfermentationprocesses (12lectures)
Solid-stateandliquid-state(stationaryandsubmerged)fermentations;Batchand

continuousfermentations.Componentsofatypicalbioreactor,Typesofbioreactors-

laboratory,pilotscaleandproductionfermenters;Constantlystirredtankfermenter,

towerfermenter,fixedbedandfluidizedbedbioreactorsandair-liftfermenter.

Avisittoanyeducationalinstitute/industrytoseeanindustrialfermenter,andother

downstream processingoperations.

Unit3:Microbialproductionofindustrialproducts (12lectures)

Microorganismsinvolved,media,fermentationconditions,downstream processingand

uses;Filtration,centrifugation,celldisruption,solventextraction,precipitationand

ultrafiltration,lyophilization,spraydrying;Handsonmicrobialfermentationsforthe

productionandestimation(qualitativeandquantitative)ofEnzyme:amylaseorlipase

activity,Organicacid(citricacidorglutamicacid),alcohol(Ethanol)andantibiotic

(Penicillin)

Unit4:Microbialenzymesofindustrialinterestandenzymeimmobilization(8lectures)

Microorganismsforindustrialapplicationsandhandsonscreeningmicroorganismsfor

caseinhydrolysis;starchhydrolysis;cellulosehydrolysis.Methodsofimmobilization,

advantagesandapplicationsofimmobilization,largescaleapplicationsofimmobilized

enzymes(glucoseisomeraseandpenicillinacylase).

Unit5:Microbesandqualityofenvironment.(6lectures)

Distributionofmicrobesinair;Isolationofmicroorganismsfrom soil,airandwater.

Unit6:Microbialfloraofwater. (8lectures)

Waterpollution,roleofmicrobesinsewageand domesticwastewatertreatment

systems.DeterminationofBOD,COD,TDSandTOCofwatersamples;Microorganisms
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asindicatorsofwaterquality,checkcoliform andfecalcoliform inwatersamples.
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Unit7:Microbesinagricultureandremediationofcontaminatedsoils. (8lectures)

Biologicalfixation;Mycorrhizae;Bioremediationofcontaminatedsoils.Isolationofroot

nodulatingbacteria,arbuscularmycorrhizalcolonizationinplantroots.

CourseCode:BD504P

DSECourse–IV-Practical:IndustrialandEnvironmentalMicrobiology

1.Principlesandfunctioningofinstrumentsinmicrobiologylaboratory

2.Handsonsterilizationtechniquesandpreparationofculturemedia.

SuggestedReadings

1.Pelzar,M.J.Jr.,ChenE.C.S.,Krieg,N.R.(2010).Microbiology:Anapplication

basedapproach.TataMcGrawHillEducationPvt.Ltd.,Delhi.

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

Cummings,SanFrancisco,U.S.A.9thedition.
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CourseCode:BD605T

DSECourse–V:PlantBreeding
Theobjectiveofthiscourseistoexposethestudentstodifferentmethodsof

plantimprovementandbreedingtechniques

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:PlantBreeding (10lectures)

Introductionandobjectives.Breedingsystems:modesofreproductionincropplants.

Importantachievementsandundesirableconsequencesofplantbreeding.

Unit2:Methodsofcropimprovement (20lectures)

Introduction:Centresoforiginanddomesticationofcropplants,plantgenetic
resources;

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

vegetatively propagated plants;Hybridization: For self,cross and vegetatively

propagatedplants–Procedure,advantagesandlimitations.

Unit3:Quantitativeinheritance (10lectures)

Concept,mechanism,examplesofinheritanceofKernelcolourinwheat,Skincolourin

humanbeings.MonogenicvspolygenicInheritance.

Unit4:Inbreedingdepressionandheterosis (10lectures)

History,geneticbasisofinbreedingdepressionandheterosis;Applications.

Unit5:Cropimprovementandbreeding (10lectures)

Roleofmutations;Polyploidy;Distanthybridizationandroleofbiotechnologyincrop

improvement.

CourseCode:BD605P

DSECourse–V-Practical:PlantBreeding

1) Hybridizationtechnique-Selectionandpreparationofparents,
floralbiologystudy, emasculation,bagging,pollination.
2) Studyofpollenmorphologyandviability
3) Studyofpurityofseedsfrom commercialseedsamples
4) Breedingimportanceofsomecommoncropplants
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SuggestedReadings

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

7
th

edition.

2.Chaudhari,H.K.(1984).ElementaryPrinciplesofPlantBreeding.Oxford–IBH.

2
nd

edition.

3.Acquaah,G.(2007).PrinciplesofPlantGenetics&Breeding.BlackwellPublishing.
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CourseCode:BD606T

DSECourse–VI:NaturalResourceManagement
Theobjectiveofthiscourseistoexposethestudentstodifferentnatural

resourcesandtheirmanagementpractices

THEORY

Lectures:60

Unit1:Naturalresources (2lectures)
Definitionandtypes.

Unit2:Sustainableutilization (8lectures)

Concept,approaches(economic,ecologicalandsocio-cultural).

Unit3:Land (8lectures)

Utilization(agricultural,pastoral,horticultural,silvicultural);Soildegradationand
management.

Unit4:Water (8lectures)

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

Wetlands;Threatsandmanagementstrategies.

Unit5:BiologicalResources (12lectures)

Biodiversity-definition and types;Significance;Threats;Management strategies;

BiodiversityHotSpot(Terrestrial&Marine),IUCNSpeciescategories,Insitu&Exsitu

conservation,Bio-prospecting;IPR;CBD;NationalBiodiversityActionPlan).Biodiversity

andSustainabledevelopment

Unit6:Forests (6lectures)
Definition,Coveranditssignificance(withspecialreferencetoIndia);Majorand

minorforestproducts;Depletion;Management.

Unit7:Energy (6lectures)

Renewableandnon-renewablesourcesofenergy

Unit8:Contemporarypracticesinresourcemanagement (8lectures)
EIA,GIS,ParticipatoryResourceAppraisal,EcologicalFootprintwithemphasison

carbonfootprint,ResourceAccounting;Wastemanagement.

Unit9:Nationalandinternationaleffortsinresourcemanagementandconservation

(4lectures)
Nationalandinternationaleffortsinnaturalresourcemanagementandtheir
conservationapproaches
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CourseCode:BD606P

DSECourse–VI-Practical:NaturalResourceManagement

1.Estimationofsolidwastegeneratedbyadomesticsystem (biodegradableand

non-biodegradable)anditsimpactonlanddegradation.

2.Collectionofdataonforestcoverofspecificarea.

3.MeasurementofdominanceofwoodyspeciesbyDBH(diameteratbreastheight)

method.

4.Calculationandanalysisofecologicalfootprint.

5. Ecologicalmodeling.
SuggestedReadings

1.Vasudevan,N.(2006).EssentialsofEnvironmentalScience.NarosaPublishing

House,NewDelhi.

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

Conservation.AnamayaPublications,NewDelhi.

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

Development.PrenticeHallofIndiaPrivateLimited,NewDelhi.
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CourseCode:BD607T

DSECourse–VII:HorticulturalPracticesandPost-HarvestTechnology

Theobjectiveofthiscourseistoexposethestudentstodifferenthorticulture
crops,cultivationandpost-harvesttechnologies

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Introduction (4lectures)
Scopeandimportance,Branchesofhorticulture;Roleinruraleconomyandemployment

generation;Importance in food and nutritionalsecurity;Urban horticulture and

ecotourism.

Unit2:Ornamentalplants (4lectures)
Types,classification(annuals,perennials,climbersandtrees);Identificationandsalient

featuresofsomeornamentalplants[rose,marigold,gladiolus,carnations,orchids,

poppies,gerberas,tuberose,sages,cactiandsucculents(opuntia,agaveandspurges)]

Ornamentalflowering trees(Indian laburnum,gulmohar,Jacaranda,Lagerstroemia,

fishtailandarecapalms,semul,coraltree).

Unit3:Fruitandvegetablecrops (4lectures)
Production,originanddistribution;Descriptionofplantsandtheireconomicproducts;

Managementandmarketingofvegetableandfruitcrops;Identificationofsomefruits

andvegetablevarieties(citrus,banana,mango,chilliesandcucurbits).

Unit4:Horticulturaltechniques (8lectures)
Application ofmanure,fertilizers,nutrientsand PGRs;Weed control;Biofertilizers,

biopesticides;Irrigationmethods(dripirrigation,surfaceirrigation,furrow andborder

irrigation);Hydroponics;Propagation Methods:asexual(grafting,cutting,layering,

budding),sexual(seedpropagation),Scopeandlimitations.

Unit5:Landscapingandgardendesign (6lectures)
Planning and layout(parks and avenues);gardening traditions -AncientIndian,

European,MughalandJapaneseGardens;Urbanforestry;policiesandpractices.

Unit6:Floriculture (6lectures)
Cutflowers,bonsai,commerce(marketdemandandsupply);Importanceofflower

showsandexhibitions.
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Unit7:Post-harvesttechnology (10lectures)
Importanceofpostharvesttechnologyinhorticulturalcrops;Evaluationofqualitytraits;

Harvestingandhandlingoffruits,vegetablesandcutflowers;Principles,methodsof

preservation and processing;Methods ofminimizing loses during storage and

transportation;Foodirradiation-advantagesanddisadvantages;foodsafety.

Unit8:Diseasecontrolandmanagement (8lectures)
Field and post-harvestdiseases;Identification ofdeficiency symptoms;remedial

measures and nutritionalmanagementpractices;Crop sanitation;IPM strategies

(genetic,biologicalandchemicalmethods forpestcontrol);Quarantine practices;

Identificationofcommondiseasesandpestsofornamentals,fruitsandvegetablecrops.

Unit9:Horticulturalcrops-conservationandmanagement (10lectures)
Documentationandconservationofgermplasm;Roleofmicropropagationandtissue

culturetechniques;Varietiesandcultivarsofvarioushorticulturalcrops;IPRissues;

National,internationaland professionalsocieties and sources ofinformation on

horticulture.

Unit10:Fieldtrip
Field visits to gardens,standing crop sites,nurseries,vegetable gardens and

horticulturalfieldsatIARIorothersuitablelocations.

CourseCode:BD607P

DSECourse–VII-Practical:HorticulturalPracticesandPost-HarvestTechnology

1) Toolsandimplements,layoutofnutritiongarden–preparationof
nurserybeds,sowingvegetableseeds,diggingpitsforfruitplants
andplanting,layoutofirrigationsystems
2) PreparationofOrganicmanure,Preparationandapplicationof
fertilizermixturespreparationandapplicationofgrowthregulators
3) Grafting,cuttingsoffruitplants
4) PreparationofBonsai
5) Identificationandmanagementofnutritionaldisorderinfruitsand
vegetables-assessmentofbearinghabits
6) Harvesting,grading,packingandstorageofhorticulturalcrops.

SuggestedReadings

1.Singh,D.&Manivannan,S.(2009).GeneticResourcesofHorticulturalCrops.Ridhi

International,Delhi,India.

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

ofMajorFloweringTreesinIndia.MacmillanPublishers,India.

3.NIIRBoard(2005).CultivationofFruits,VegetablesandFloriculture.National
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InstituteofIndustrialResearchBoard,Delhi.

4.Kader,A.A.(2002).Post-HarvestTechnologyofHorticulturalCrops.UCANR

Publications,USA.

5.Capon,B.(2010).BotanyforGardeners.3
rd

Edition.TimberPress,Portland,Oregon.

CourseCode:BD608T

DSECourse–VIII:Biostatistics
Theobjectiveofthiscourseistoexposethestudentstodifferentstatistical

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

THEORY

Lectures:60

Unit1:Biostatistics (12lectures)

Definition-statisticalmethods-basicprinciples.Variables-measurements,
functions,limitationsandusesofstatistics.

Unit2:Collectionofdataprimaryandsecondary (12lectures)

Typesandmethodsofdatacollectionprocedures-meritsanddemerits.
Classification-tabulationandpresentationofdata-samplingmethods.

Unit3:Measuresofcentraltendency (14lectures)

Mean,median,mode,geometricmean-merits&demerits.Measuresofdispersion
-range,standarddeviation,meandeviation,quartiledeviation-meritsanddemerits;
Co-efficientofvariations.

Unit4:Correlation (12lectures)

Typesandmethodsofcorrelation,regression,simpleregression
equation,fittingprediction,similaritiesanddissimilaritiesofcorrelation
andregression

Unit5:Statisticalinference (10lectures)

Hypothesis-simplehypothesis-student't'test-chisquaretest.
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CourseCode:BD608P

DSECourse–VIII-Practical:Biostatistics

Practical
1) Calculationofmean,standarddeviationandstandarderror
2) Calculationofcorrelationcoefficientvaluesandfindingouttheprobability
3) Calculationof‘F’valueandfindingouttheprobabilityvaluefortheFvalue.

SuggestedReadings

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

2.AnintroductiontoBiostatistics,3rdedition,Sundarrao,P.S.SandRichards,J.
ChristianMedicalCollege,Vellore

3.StatisticalAnalysisofepidemiologicaldata,Selvin,S.,1991.NewYorkUniversity
Press.

4.StatisticsforBiology,Boston,Bishop,O.N.Houghton,Mifflin.

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

6.StatisticsforBiologists,Campbell,R.C.,1998.CambridgeUniversityPress.
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GenericElectiveCourses
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GenericElective
I.Biodiversity(Microbes,Algae,Fungi,LichenandArchegoniate)

Theobjectiveofthiscourseistoexposethestudentstodifferentformsofplant
life

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Microbes (10lectures)

Viruses–Discovery,generalstructure,replication(generalaccount),DNAvirus(T-

phage);Lyticandlysogeniccycle,RNAvirus(TMV);Economicimportance;Bacteria–

Discovery,Generalcharacteristics and cellstructure;Reproduction – vegetative,

asexualandrecombination(conjugation,transformationandtransduction);Economic

importance.

Unit2:Algae (10lectures)

Generalcharacteristics;Ecologyanddistribution;Rangeofthallusorganizationand
reproduction;Classificationofalgae;Morphologyandlife-cyclesofthefollowing:
Nostoc,
Chlamydomonas,Oedogonium,Vaucheria,Fucus,Polysiphonia.Economic
importanceofalgae.

Unit3:Fungi (12lectures)
Introduction-Generalcharacteristics,ecologyand significance,range ofthallus
organization,cellwallcomposition,nutrition,reproductionandclassification;True
Fungi-Generalcharacteristics,ecology and significance,life cycle ofRhizopus
(Zygomycota)
Penicillium,Alternaria(Ascomycota),Puccinia,Agaricus(Basidiomycota);Symbiotic
Associations-Lichens:Generalaccount,reproductionandsignificance;Mycorrhiza:
ectomycorrhizaandendomycorrhizaandtheirsignificance

Unit4:Lichen (2lectures)
Generalaccount,typesandimportance

Unit5:IntroductiontoArchegoniate(2lectures)
Unifyingfeaturesofarchegoniates,Transitiontolandhabit,Alternationofgenerations.

Unit6:Bryophytes (10lectures)

Generalcharacteristics,adaptationstolandhabit,Classification,Rangeofthallus

organization.Classification(uptofamily),morphology,anatomyandreproductionof

MarchantiaandFunaria.(Developmentaldetailsnottobeincluded).Ecologyand

economicimportanceofbryophyteswithspecialmentionofSphagnum.
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Unit7:Pteridophytes (8lectures)

Generalcharacteristics,classification,Early land plants (Cooksonia and Rhynia).

Classification (up to family),morphology,anatomy and reproduction ofSelaginella,

Equisetum andPteris.(Developmentaldetailsnottobeincluded).Heterosporyandseed

habit,stelarevolution.EcologicalandeconomicalimportanceofPteridophytes.

Unit8:Gymnosperms (6lectures)

General characteristics; Classification (up to family),morphology,anatomy and
reproductionofCycasandPinus(Developmentaldetailsnottobeincluded).Ecological
andeconomicalimportance.

Practical

5.EMs/Modelsofviruses–T-PhageandTMV,Linedrawing/PhotographofLyticand
LysogenicCycle.

6.TypesofBacteriafrom temporary/permanentslides/photographs;EM bacterium;Binary
Fission;Conjugation;Structureofrootnodule.

7.Gram staining

8.StudyofvegetativeandreproductivestructuresofNostoc,Chlamydomonas(electron

micrographs),Oedogonium,Vaucheria,Fucus* and Polysiphonia through temporary

preparationsandpermanentslides.(*Fucus-Specimenandpermanentslides)

9.RhizopusandPenicillium:Asexualstagefrom temporarymountsandsexual
structuresthroughpermanentslides.

10.Alternaria:Specimens/photographsandteasemounts.

11.Puccinia:Herbarium specimensofBlackStem RustofWheatandinfectedBarberryleaves;
section/teasemountsofsporesonWheatandpermanentslidesofboththehosts.

12.Agaricus:Specimensofbuttonstageandfullgrownmushroom;Sectioningofgillsof

Agaricus.

13.Lichens:Studyofgrowthformsoflichens(crustose,folioseandfruticose)

14.Mycorrhiza:ectomycorrhizaandendomycorrhiza(Photographs)

15.Marchantia-morphologyofthallus,w.m.rhizoidsandscales,v.s.thallusthroughgemma
cup,w.m.gemmae (alltemporaryslides),v.s.antheridiophore,archegoniophore,l.s.
sporophyte(allpermanentslides).

16.Funaria- morphology, w.m. leaf, rhizoids, operculum, peristome, annulus,

spores(temporaryslides);permanentslidesshowingantheridialandarchegonialheads,l.s.

capsuleandprotonema.
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17. Selaginella- morphology, w.m. leaf with ligule, t.s. stem, w.m. strobilus,
w.m.microsporophyllandmegasporophyll(temporaryslides),l.s.strobilus(permanent
slide).

18. Equisetum- morphology, t.s. internode, l.s. strobilus, t.s. strobilus, w.m.
sporangiophore,w.m.spores(wetand dry)(temporaryslides);t.srhizome(permanent
slide).

19. Pteris- morphology, t.s. rachis, v.s. sporophyll, w.m. sporangium, w.m.
spores(temporary slides),t.s.rhizome,w.m.prothallus with sex organs and young
sporophyte(permanentslide).

20. Cycas-morphology(coralloidroots,bulbil,leaf),t.s.coralloidroot,t.s.rachis,

v.s.leaflet,v.s.microsporophyll,w.m.spores (temporary slides),l.s.ovule,t.s.root

(permanentslide).

21. Pinus-morphology(longanddwarfshoots,w.m.dwarfshoot,maleand

female),w.m.dwarfshoot,t.s.needle,t.s.stem,,l.s./t.s.malecone,w.m.microsporophyll,

w.m.microspores(temporaryslides),l.s.femalecone,t.l.s.&r.l.s.stem (permanentslide).

SuggestedReadings

1. Kumar,H.D.(1999).IntroductoryPhycology.AffiliatedEast-West.PressPvt.

Ltd.Delhi.2
nd

edition.
2. Tortora,G.J.,Funke,B.R.,Case,C.L.(2010).Microbiology:AnIntroduction,

PearsonBenjaminCummings,U.S.A.10
th

edition.
3. Sethi,I.K.andWalia,S.K.(2011).TextbookofFungi&TheirAllies,MacMillan
PublishersPvt.Ltd.,Delhi.

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

JohnWileyandSons(Asia),Singapore.4
th

edition.

5. Raven,P.H.,Johnson,G.B.,Losos,J.B.,Singer,S.R.,(2005).Biology.Tata
McGrawHill,Delhi,India.
6. Vashishta,P.C.,Sinha,A.K.,Kumar,A.,(2010).Pteridophyta,S.Chand.Delhi,
India.

7. Bhatnagar,S.P.andMoitra,A.(1996).Gymnosperms.NewAgeInternational
(P)LtdPublishers,NewDelhi,India.

8. Parihar,N.S.(1991).AnintroductiontoEmbryophyta.Vol.I.Bryophyta.
CentralBookDepot,Allahabad.
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GenericElective
II.PlantEcologyandTaxonomy

Theobjectiveofthiscourseistoexposethestudentstointeractionofplantlife
withthesurroundingsandalsotoidentification,classificationandnomenclature

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

THEORY
Lectures:60

Unit1:Introduction (2lectures)

Unit2:Ecologicalfactors (10lectures)

Soil:Origin,formation,composition,soilprofile.Water:Statesofwaterintheenvironment,
precipitation types.Lightand temperature:Variation Optimaland limiting factors;
Shelfordlawoftolerance.Adaptationofhydrophytesandxerophytes

Unit3:Plantcommunities (6lectures)

Characters;Ecotoneandedgeeffect;Succession;Processesandtypes

Unit4:Ecosystem (8lectures)

Structure;energyflowtrophicorganisation;Foodchainsandfoodwebs,Ecologicalpyramids
productionandproductivity;Biogeochemicalcycling;Cyclingofcarbon,nitrogenand
phosphorous

Unit5:Phytogeography (4lectures)

Principlebiogeographicalzones;Endemism
Unit6:Introductiontoplanttaxonomy (2lectures)
Identification,Classification,Nomenclature.

Unit7:Identification (4lectures)

FunctionsofHerbarium,importantherbariaandbotanicalgardensoftheworldand
India;Documentation:Flora,Keys:singleaccessandmulti-access
Unit8:Taxonomicevidencesfrom palynology,cytology,phytochemistryandmolecular

data.

(6lectures)

Unit9:Taxonomichierarchy (2lectures)
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Ranks,categoriesandtaxonomicgroups
Unit10Botanicalnomenclature (6lectures)
Principlesandrules(ICN);ranksandnames;binominalsystem,typification,authorcitation,

validpublication,rejectionofnames,principleofpriorityanditslimitations.

Unit11Classification (6lectures)

Typesofclassification-artificial,naturalandphylogenetic.Bentham andHooker(upto
series),EnglerandPrantl(uptoseries).

Unit12Biometrics,numericaltaxonomyandcladistics(4lectures)

Characters;variations;OTUs,characterweightingandcoding;clusteranalysis;
phenograms,cladograms(definitionsanddifferences).

Practical

1. Study of instruments used to measure microclimatic variables: Soil
thermometer,maximum andminimum thermometer,anemometer,psychrometer/hygrometer,
raingaugeandluxmeter.

2. DeterminationofpH,andanalysisoftwosoilsamplesforcarbonates,chlorides,
nitrates,sulphates,organicmatterandbasedeficiencybyrapidfieldtest.

3. Comparisonofbulkdensity,porosityandrateofinfiltrationofwaterinsoilof
threehabitats.
4. (a)Studyofmorphologicaladaptationsofhydrophytesandxerophytes(four
each).(b)Studyofbioticinteractionsofthefollowing:Stem parasite(Cuscuta),Rootparasite
(Orobanche),Epiphytes,Predation(Insectivorousplants)

5. Determinationofminimalquadratsizeforthestudyofherbaceousvegetationin
thecollegecampusbyspeciesareacurvemethod.(speciestobelisted)

6. Quantitativeanalysisofherbaceousvegetationinthecollegecampusfor
frequencyandcomparisonwithRaunkiaer’sfrequencydistributionlaw

7. Studyofvegetativeandfloralcharactersofthefollowingfamilies

(Description,V.S.flower,sectionofovary,floraldiagram/s,floralformula/eand

systematicpositionaccordingtoBentham &Hooker’ssystem of

classification):Brassicaceae-Brassica,Alyssum /Iberis;Asteraceae-Sonchus/Launaea,
Vernonia/Ageratum,Eclipta/Tridax;Solanaceae-Solanum nigrum,Withania;Lamiaceae-

Salvia,Ocimum;Liliaceae-Asphodelus/Lilium /Allium.

8. Mountingofaproperlydriedandpressedspecimenofanywildplantwith
herbarium label(tobesubmittedintherecordbook).

SuggestedReadings

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

edition.
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2. Sharma,P.D.(2010)EcologyandEnvironment.RastogiPublications,Meerut,India.8
th

edition.

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

4. Singh,G.(2012).PlantSystematics:TheoryandPractice.Oxford&IBHPvt.Ltd.,

NewDelhi.3
rd

edition.

GenericElective
III.PlantAnatomyandEmbryology

Theobjectiveofthiscourseistoexposethestudentstothetypesofplant
tissuestheirarrangementandalsotoplantreproduction

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Meristematicandpermanenttissues (8
lectures)

Rootandshootapicalmeristems;Simpleandcomplextissues

Unit2:Organs (4lectures)
Structureofdicotandmonocotrootstem andleaf.

Unit3:SecondaryGrowth (8lectures)

Vascularcambium –structureandfunction,seasonalactivity.Secondarygrowthinroot
andstem,Wood(heartwoodandsapwood)

Unit4:Adaptiveandprotectivesystems (8lectures)

Epidermis,cuticle,stomata;Generalaccountofadaptationsinxerophytesandhydrophytes.

Unit5:Structuralorganizationofflower(8lectures)Structureofantherandpollen;Structure
andtypesofovules;Typesofembryosacs,organizationandultrastructureofmatureembryo
sac.

Unit6:Pollinationandfertilization (8lectures)

Pollinationmechanismsandadaptations;Doublefertilization;Seed-structureappendages
anddispersalmechanisms.

Unit7:Embryoandendosperm (8lectures)

Endosperm types,structureandfunctions;Dicotandmonocotembryo;Embryo-
endosperm relationship

Unit8:Apomixisandpolyembryony (8lectures)



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

72

Definition,typesandPracticalapplications

Practical

1. Studyofmeristemsthroughpermanentslidesandphotographs.

2. Tissues(parenchyma,collenchymaandsclerenchyma);Maceratedxylaryelements,

Phloem (Permanentslides,photographs)

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

4. Root:Monocot:Zeamays;Dicot:Helianthus;Secondary:Helianthus(onlyPermanent
slides).
5. Leaf:DicotandMonocotleaf(onlyPermanentslides).

6. Adaptiveanatomy:Xerophyte(Nerium leaf);Hydrophyte(Hydrillastem).

7. Structureofanther(youngandmature),tapetum (amoeboidandsecretory)(Permanent
slides).

8. Typesofovules:anatropous,orthotropous,circinotropous,amphitropous/
campylotropous.

9. Femalegametophyte:Polygonum (monosporic)typeofEmbryosacDevelopment
(Permanentslides/photographs).
10. Ultrastructureofmatureeggapparatuscellsthroughelectronmicrographs.

11. Pollinationtypesandseeddispersalmechanisms(includingappendages,aril,caruncle)
(Photographsandspecimens).
12. Dissectionofembryo/endosperm from developingseeds.

13. Calculationofpercentageofgerminatedpolleninagivenmedium.

SuggestedReadings

1. Bhojwani,S.S.&Bhatnagar,S.P.(2011).EmbryologyofAngiosperms.VikasPublication

HousePvt.Ltd.NewDelhi.5
th

edition.
2. Mauseth,J.D.(1988).PlantAnatomy.TheBenjamin/CummingsPublisher,USA.
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GenericElective
IV.PlantPhysiologyandMetabolism

(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Plant-waterrelations (8lectures)

Importanceofwater,waterpotentialanditscomponents;Transpirationanditssignificance;
Factorsaffectingtranspiration;Rootpressureandguttation.

Unit2:Mineralnutrition (8lectures)

Essentialelements,macroandmicronutrients;Criteriaofessentialityofelements;Roleof
essentialelements;Transportofionsacrosscellmembrane,activeandpassivetransport,
carriers,channelsandpumps.

Unit3:Translocationinphloem. (6lectures)

Compositionofphloem sap,girdlingexperiment;Pressureflowmodel;Phloem loading

andunloading

Unit4:Photosynthesis (12lectures)

PhotosyntheticPigments(Chla,b,xanthophylls,carotene);Photosystem IandII,reaction
center,antennamolecules;Electrontransportandmechanism ofATPsynthesis;C3,C4and
CAM pathwaysofcarbonfixation;Photorespiration.

Unit5:Respiration(6lectures)Glycolysis,anaerobicrespiration,TCAcycle;Oxidative

phosphorylation,Glyoxylate,OxidativePentosePhosphatePathway.

Unit6:Enzymes(4lectures)Structureandproperties;Mechanism ofenzymecatalysisand
enzymeinhibition.

Unit7:Nitrogenmetabolism

Biologicalnitrogenfixation;Nitrateandammoniaassimilation.

(4lectures)

Unit8:Plantgrowthregulators (6lectures)

Discoveryandphysiologicalrolesofauxins,gibberellins,cytokinins,ABA,ethylene.

Unit9:Plantresponsetolightandtemperature (6lectures)

Photoperiodism (SDP,LDP,Dayneutralplants);Phytochrome(discoveryandstructure),red
andfarredlightresponsesonphotomorphogenesis;Vernalization.
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Practical

1.Determinationofosmoticpotentialofplantcellsapbyplasmolyticmethod.

2.Tostudytheeffectoftwoenvironmentalfactors(lightandwind)ontranspirationby
excisedtwig.
3.Calculationofstomatalindexandstomatalfrequencyofamesophyteandaxerophyte.

4.DemonstrationofHillreaction.

5.DemonstratetheactivityofcatalaseandstudytheeffectofpHandenzymeconcentration.

6.TostudytheeffectoflightintensityandbicarbonateconcentrationonO2evolutionin
photosynthesis.
7.Comparisonoftherateofrespirationinanytwopartsofaplant.

8.Separationofaminoacidsbypaperchromatography.

Demonstrationexperiments(anyfour)

1. Bolting.

2. Effectofauxinsonrooting.

3. Suctionduetotranspiration.

4. R.Q.

5. Respirationinroots.

SuggestedReadings

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

U.S.A.4
th

Edition.
2. Bajracharya,D.,(1999).ExperimentsinPlantPhysiology-ALaboratoryManual.Narosa
PublishingHouse,NewDelhi.
3. Taiz,L.,Zeiger,E.,MØller,I.M.andMurphy,A(2015).PlantPhysiologyand
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GenericElective

V.EconomicBotanyandPlantBiotechnology
(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:OriginofCultivatedPlants

Conceptofcentresoforigin,theirimportancewithreferencetoVavilov’s
work.

(4lectures)

Unit2:Cereals

Wheat-Origin,morphology,uses

(4lectures)

Unit3:Legumes

GeneralaccountwithspecialreferencetoGram andsoybean
(6lectures)

Unit4:Spices(6lectures)Generalaccountwithspecialreferencetoclove

andblackpepper(Botanicalname,family,partused,morphologyanduses)

Unit5:Beverages

Tea(morphology,processing,uses)

(4lectures)

Unit6:OilsandFats

Generaldescriptionwithspecialreferencetomustard

(4lectures)

Unit7:FibreYieldingPlants
General
4descriptionwithspecialreferencetoCotton(Botanical
name,family,partused,morphologyanduses)

(4lectures)

Unit8:Introductiontobiotechnology (2lecture)

Unit9:Planttissueculture (8lectures)

Micropropagation;haploidproductionthroughandrogenesisandgynogenesis;brief
accountofembryoandendosperm culturewiththeirapplications

Unit10:RecombinantDNATechniques (18lectures)
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Blottingtechniques:Northern,SouthernandWesternBlotting,DNAFingerprinting;
MolecularDNAmarkersi.e.RAPD,RFLP,SNPs;DNAsequencing,PCRandReverse

Transcriptase-PCR.Hybridomaandmonoclonalantibodies,ELISAand
Immunodetection.Moleculardiagnosisofhumandisease,HumangeneTherapy.



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

78

Practical

1.Studyofeconomicallyimportantplants:Wheat,Gram,Soybean,Black
pepper,CloveTea,Cotton,mustardthroughspecimens,sectionsand
microchemicaltests(oilcontent,saponification)

2.Familiarizationwithbasicequipmentsintissueculture.

3.Studythroughphotographs:Antherculture,somaticembryogenesis,
endosperm andembryoculture;micropropagation.

4.Studyofmoleculartechniques:PCR,Blottingtechniques,AGEandPAGE.

SuggestedReadings

1.Kochhar,S.L.(2011).EconomicBotanyintheTropics,MacMillanPublishers

IndiaLtd.,NewDelhi.4
th

edition.
2.Bhojwani,S.S.andRazdan,M.K.,(1996).PlantTissueCulture:Theoryand

Practice.ElsevierScienceAmsterdam.TheNetherlands.
3.Glick,B.R.,Pasternak,J.J.(2003).MolecularBiotechnology-Principlesand

ApplicationsofrecombinantDNA.ASM Press,Washington.
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GenericElective

VI.EnvironmentalBiotechnology
(Credits:Theory-4,Practical-2)

THEORY

Lectures:60

Unit1:Environment (4lectures)

Basicconceptsandissues,globalenvironmentalproblems-ozonedepletion,UV-B,
greenhouseeffectandacidrainduetoanthropogenicactivities,theirimpactand
biotechnologicalapproachesformanagement.

Unit2:Environmentalproblems (6lectures)

Environmentalpollution-typesofpollution,sourcesofpollution,measurementof
pollution,methods of measurement of pollution,fate of pollutants in the
environment,Bioconcentration,bio/geomagnification.

Unit3:Microbiologyofwastewatertreatment (8lectures)

Aerobicprocess-activatedsludge,oxidationponds,tricklingfilter,towers,rotating
discs,rotatingdrums,oxidationditch.Anaerobicprocess-anaerobicdigestion,
anaerobicfilters,up-flowanaerobicsludgeblanketreactors.Treatmentschemesfor
wastewatersofdairy,distillery,tannery,sugarandantibioticindustries.

Unit4:Xenobioticcompounds (10lectures)

Organic (chlorinated hydrocarbons,substituted simple aromatic compounds,
polyaromatic hydrocarbons, pesticides, surfactants) and inorganic (metals,
radionuclides,phosphates,nitrates).Bioremediationofxenobioticsinenvironment-
ecologicalconsideration,decay behaviorand degradative plasmids,molecular
techniquesinbioremediation.

Unit5:Roleofimmobilizedcells/enzymesintreatmentoftoxiccompounds (6
lectures)

Biopesticides,bioreactors,bioleaching,biomining,biosensors,biotechniquesforair
pollutionabatementandodourcontrol.

Unit6:SustainableDevelopment (8lectures)

EconomicsandEnvironment:Economicgrowth,GrossNationalProductivityandthe
qualityoflife,TragedyofCommons,EconomicsofPollutioncontrol,Cost-benefit
and cost effectiveness analysis,WTO and Environment,Corporate Social
Responsibility,EnvironmentalawarenessandEducation;EnvironmentalEthics.

Unit7:InternationalLegislations,PoliciesforEnvironmentalProtection (6lectures)

Stockholm Conference(1972)anditsdeclaration,WCED(1983)andBrundtland
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Report

(1987),RioEarthSummit-UNCED(1992)anditsdeclaration,MontrealProtocol-

1987,BaselConvention(1989),KyotoProtocol-1997,RamsarConvention1971.

Unit8:NationalLegislations,PoliciesforPollutionManagement (6lectures)

SalientfeaturesofWildlifeprotectionact1972,WaterPollution(Preventionand
Control)Act-1974,Forestconservation act1980,AirPollution (Prevention and
Control)Act-1981,NationalEnvironmentalPolicy-2006,CentralandStatePollution
ControlBoards:Constitutionandpower.

Unit9:PublicParticipationforEnvironmentalProtection (6lectures)

Environmentalmovementandpeople’sparticipationwithspecialreferencesto
Gandhamardan,ChilikaandNarmadaBachaoAndolan,ChipkoandSilentvalley
Movement;Women and EnvironmentalProtection,Role ofNGO in bringing
environmentalawarenessandeducationinthesociety.

Practical

1.Water/Soilanalysis-DO,salinity,pH,chloride,totalhardness,alkalinity,
acidity,nitrate,calcium,Magnesium andphosphorus.

2. Gravimetricanalysis-Totalsolid,dissolvedsolid,suspendedsolidinaneffluent

3.Microbialassessmentofair(openplateandairsample)andwater

SuggestedReadings

1.Wastewaterengineering-treatment,disposalandreuse,MetcalfandEddy
Inc.,TataMcGrawHill,NewDelhi.

2.EnvironmentalChemistry,AK.De,WileyEasternLtd,NewDelhi.
3. IntroductiontoBiodeterioration,D.AllsoppandK.J.Seal,ELBS/EdwardArnold.

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

5.IndustrialandEnvironmentalBiotechnology-NuzhatAhmed,FouadM.
QureshiandObaidY.Khan,2006.HorizonPress.

6.EnvironmentalMolecularBiology,Paul.A,Rochelle,2001.HorizonPress.
7. EnvironmentalProtectionandLawsbyJadhavandBhosale,V.M.Himalayapubl.House

13.BiodiversityAssessmentandConservationbyPCTrivedi,Agrobiospubl.
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SkillEnhancementCourses



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

82



CBCSUndergraduateProgramme,2018:BotanyHonours(Lastupdated:08-04-2019)

83

SkillEnhancementCourse

SEC-I:Biofertilizers

(Credits2)

Lectures:30

Unit1:Generalaccountaboutthemicrobesusedasbiofertilizer–Rhizobium –isolation,

identification,massmultiplication,carrierbasedinoculants,Actinorrhizalsymbiosis.

(4lectures)

Unit2:Azospirillum:isolationandmassmultiplication–carrierbasedinoculant,

associativeeffectofdifferentmicroorganisms.Azotobacter:classification,characteristics

–cropresponsetoAzotobacterinoculum,maintenanceandmassmultiplication.

(8lectures)

Unit3:Cyanobacteria(bluegreenalgae),AzollaandAnabaenaazollaeassociation,

nitrogenfixation,factorsaffectinggrowth,bluegreenalgaeandAzollainricecultivation.

(4lectures)

Unit4:Mycorrhizalassociation,typesofmycorrhizalassociation,taxonomy,occurrence

anddistribution,phosphorusnutrition,growthandyield–colonizationofVAM –isolation

andinoculum productionofVAM,anditsinfluenceongrowthandyieldofcropplants.

(8lectures)

Unit5:Organicfarming–Greenmanuringandorganicfertilizers,Recyclingofbio-
degradablemunicipal,agriculturalandIndustrialwastes–biocompostmakingmethods,
typesandmethodofvermicomposting–fieldApplication.
(6lectures)

SuggestedReadings

1.Dubey,R.C.,2005ATextbookofBiotechnologyS.Chand&Co,NewDelhi.
2.Kumaresan,V.2005,Biotechnology,SarasPublications,NewDelhi.
3.JohnJothiPrakash,E.2004.OutlinesofPlantBiotechnology.Emkay

Publication,NewDelhi.
4.Sathe,T.V.2004VermicultureandOrganicFarming.Dayapublishers.
5.SubhaRao,N.S.2000,SoilMicrobiology,Oxford&IBHPublishers,New Delhi.
6.Vayas,S.C,Vayas,S.andModi,H.A.1998Bio-fertilizersandorganicFarming

AktaPrakashan,Nadiad
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SkillEnhancementCourse

SEC-II:HerbalTechnology

(Credits2)

Lectures:30

Unit1:Herbalmedicines:historyandscope-definitionofmedicalterms-roleof
medicinalplantsinSiddhasystemsofmedicine;cultivation-harvesting-processing-
storage-marketingandutilizationofmedicinalplants.(6Lectures)

Unit2:Pharmacognosy-systematicpositionm edicinalusesofthefollowingherbsin

curingvariousailments;Tulsi,Ginger,Fenugreek,IndianGooseberryandAshoka.(6

Lectures)

Unit3:Phytochemistry-activeprinciplesandmethodsoftheirtesting-identification
andutilizationofthemedicinalherbs;Catharanthusroseus(cardiotonic),Withania
somnifera(drugsactingonnervoussystem),Clerodendronphlomoides(anti-rheumatic)
andCentellaasiatica(memorybooster).(6Lectures)

Unit4:Analyticalpharmacognosy:Drugadulteration-types,methodsofdrugevaluation

-Biologicaltestingofherbaldrugs-Phytochemicalscreeningtestsforsecondary

metabolites (alkaloids,flavonoids,steroids,triterpenoids,phenolic compounds)(8

Lectures)

Unit5:Medicinalplantbanksmicropropagationofimportantspecies(Withania
somnifera,neem andtulsi-Herbalfoods-futureofpharmacognosy)(4Lectures)

SuggestedReadings

1. GlossaryofIndianmedicinalplants,R.N.Chopra,S.L.NayarandI.C.Chopra,1956.
C.S.I.R,NewDelhi.

2. TheindigenousdrugsofIndia,Kanny,Lall,DeyandRajBahadur,1984.
InternationalBookDistributors.

3.HerbalplantsandDrugsAgnesArber,1999.MangalDeepPublications.

4. Ayurvedicdrugsandtheirplantsource.V.V.SivarajanandBalachandranIndra
1994.OxfordIBHpublishingCo.

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

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

7.Pharmacognosy,Dr.C.K.Kokateetal.1999.NiraliPrakashan.
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SkillEnhancementCourse
SEC-III:NurseryandGardening

(Credits2)

Lectures:30

Unit1:Nursery:definition,objectivesandscopeandbuildingupofinfrastructurefor

nursery,planningandseasonalactivities-Planting-directseedingandtransplants.

(4Lectures)

Unit2:Seed:Structureandtypes-Seeddormancy;causesandmethodsofbreaking

dormancy-Seedstorage:Seedbanks,factorsaffectingseedviability,geneticerosion

-Seedproductiontechnology-seedtestingandcertification. (6Lectures)

Unit3:Vegetative propagation:air-layering,cutting,selection ofcutting,collecting

season,treatmentofcutting,rootingmedium andplantingofcuttings-Hardeningof

plants-greenhouse-mistchamber,shedroot,shadehouseandglasshouse.

(6Lectures)

Unit4:Gardening:definition,objectivesandscope-differenttypesofgardening-
landscapeandhomegardening-parksanditscomponents-plantmaterialsanddesign
-computerapplicationsinlandscaping-Gardeningoperations:soillaying,manuring,
watering,managementofpestsanddiseasesandharvesting. (8Lectures)

Unit5:Sowing/raisingofseedsandseedlings-Transplantingofseedlings-Studyof
cultivationofdifferentvegetables:cabbage,brinjal,lady’sfinger,onion,garlic,
tomatoes,andcarrots-Storageandmarketingprocedures. (6Lectures)

SuggestedReadings

1. BoseT.K.&Mukherjee,D.,1972,GardeninginIndia,Oxford&IBHPublishingCo.,
NewDelhi.
2. Sandhu,M.K.,1989,PlantPropagation,WileEasternLtd.,Bangalore,Madras.
3. Kumar,N.,1997,IntroductiontoHorticulture,RajalakshmiPublications,Nagercoil.

4. EdmondMusser&Andres,FundamentalsofHorticulture,McGrawHillBookCo.,
NewDelhi.
5. Agrawal,P.K.1993,HandBookofSeedTechnology,Dept.ofAgricultureand
Cooperation,NationalSeedCorporationLtd.,NewDelhi.
6. JanickJules.1979.HorticulturalScience.(3rdEd.),W.H.FreemanandCo.,San
Francisco,USA.
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SkillEnhancementCourse

SEC-IV:Floriculture

(Credits2)

Lectures:30
Unit1:Introduction:Historyofgardening;Importanceandscopeoffloricultureandlandscape
gardening. (2Lectures)

Unit2:NurseryManagementandRoutineGardenOperations:Sexualandvegetative
methodsofpropagation;Soilsterilization;Seedsowing;Pricking;Plantingandtransplanting;
Shading;Stoppingorpinching;Defoliation;Wintering;Mulching;Topiary;Roleofplant
growthregulators.(8lectures)

Unit3:OrnamentalPlants:Floweringannuals;Herbaceousperennials;Divinevines;Shadeand
ornamentaltrees;Ornamentalbulbousandfoliageplants;Cactiandsucculents;Palmsand
Cycads;FernsandSelaginellas;Cultivationofplantsinpots;Indoorgardening;Bonsai.

(4lectures)

Unit4:PrinciplesofGardenDesigns:English,Italian,French,Persian,MughalandJapanesegardens;

Featuresofagarden(Gardenwall,Fencing,Steps,Hedge,Edging,Lawn,Flowerbeds,Shrubbery,

Borders,Watergarden.SomeFamousgardensofIndia.(4lectures)

Unit5:LandscapingPlacesofPublicImportance:LandscapinghighwaysandEducational
institutions.(4lectures)

Unit6:CommercialFloriculture:Factorsaffectingflowerproduction;Productionandpackaging
ofcutflowers;Flowerarrangements;Methodstoprolongvaselife;CultivationofImportantcut
flowers(Carnation,Aster,Chrysanthemum,Dahlia,Gerbera,Gladiolous,Marigold,Rose,Lilium,
Orchids).

Unit7:DiseasesandPestsofOrnamentalPlants.

Suggested
Readings

1.Randhawa,G.S.andMukhopadhyay,A.1986.FloricultureinIndia.AlliedPublishers.

(2lectures)

(6lectures)
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SkillEnhancementCourse

SEC-V:MedicinalBotany

(Credits2)

Lectures:30

Unit1:History,ScopeandImportanceofMedicinalPlants.IndigenousMedicinalSciences;

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

tridoshaconcepts,Rasayana,plantsusedinayurvedictreatments,Siddha:OriginofSiddha

medicinalsystems,BasisofSiddhasystem,plantsused in Siddhamedicine.Unani:

History, concept: Umoor-e- tabiya, tumors treatments/ therapy, polyherbal

formulations.(10Lectures)

Unit2:Conservationofendangeredandendemicmedicinalplants.Definition:endemic

andendangeredmedicinalplants,Redlistcriteria;Insituconservation:Biosphere

reserves,sacred groves,NationalParks;Ex situ conservation:Botanic Gardens,

EthnomedicinalplantGardens.PropagationofMedicinalPlants:Objectivesofthenursery,

itsclassification,importantcomponentsofanursery,sowing,pricking,useofgreenhouse

fornurseryproduction,propagationthroughcuttings,layering,graftingandbudding.(10

Lectures)

Unit3:EthnobotanyandFolkmedicines.Definition;EthnobotanyinIndia:Methodstostudy
ethnobotany;ApplicationsofEthnobotany:Nationalinteracts,Palaeo-ethnobotany.folk
medicinesofethnobotany,ethnomedicine,ethnoecology,ethniccommunitiesofIndia.
Applicationofnaturalproductstocertaindiseases-Jaundice,cardiac,infertility,diabetics,
Bloodpressureandskindiseases.(10Lectures)

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

2. PurohitandVyas,2008.MedicinalPlantCultivation:AScientific

Approach,2
nd

edn.Agrobios,India.
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SkillEnhancementCourse
SEC-VI:PlantDiversityandHumanWelfare

(Credits2)

Lectures:30

Unit1:Plantdiversityanditsscope-Geneticdiversity,Speciesdiversity,Plantdiversityat

theecosystem level,Agrobiodiversityandcultivatedplanttaxa,wildtaxa.Valuesandusesof

Biodiversity:Ethicalandaestheticvalues,Precautionaryprinciple,Methodologiesforvaluation,

Usesofplants,Usesofmicrobes.(8lectures)

Unit2:LossofBiodiversity:Lossofgeneticdiversity,Lossofspeciesdiversity,Lossof

ecosystem diversity,Loss ofagrobiodiversity,Projected scenario forbiodiversity loss,

ManagementofPlantBiodiversity:Organizationsassociatedwithbiodiversitymanagement-

Methodologyforexecution-IUCN,UNEP,UNESCO,WWF,NBPGR;Biodiversitylegislationand

conservations,Biodiversityinformationmanagementandcommunication.(8lectures)

Unit3:Conservation ofBiodiversity:Conservation ofgenetic diversity,speciesdiversity and

ecosystem diversity,In situ and ex situ conservation,Socialapproaches to conservation,

Biodiversityawarenessprogrammes,Sustainabledevelopment.(8lectures)

Unit4:RoleofplantsinrelationtoHumanWelfare;a)Importanceofforestrytheirutilization

and commercialaspects b)Avenue trees,c)Ornamentalplants ofIndia.d)Alcoholic

beveragesthroughages.Fruitsandnuts:Importantfruitcropstheircommercialimportance.

Woodanditsuses.(6lectures)

SuggestedReadings

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

Practices.OxfordandIBHPublicationsCo.Pvt.Ltd.NewDelhi
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SkillEnhancementCourse

SEC-VII:Ethnobotany

(Credits2)

Lectures:30

Unit1:Ethnobotany (6Lectures)

Introduction,concept,scopeandobjectives;Ethnobotanyasaninterdisciplinary

science.Therelevanceofethnobotanyinthepresentcontext;Majorandminor

ethnicgroupsorTribalsofIndia,andtheirlifestyles.Plantsusedbythetribals:a)

Foodplantsb)intoxicantsandbeveragesc)Resinsandoilsandmiscellaneous

uses.

Unit2:MethodologyofEthnobotanicalstudies (6lectures)

a)Fieldworkb)Herbarium c)AncientLiteratured)Archaeologicalfindingse)

templesandsacredplaces.

Unit3:RoleofethnobotanyinmodernMedicine(10lectures)
Medico-ethnobotanicalsourcesinIndia;Significanceofthefollowingplantsin

ethno botanicalpractices (along with their habitat and morphology) a)

Azadiracthaindicab)Ocimum sanctum c)Vitexnegundo.d)Centellaasiaticae)

Houttuyniacordataf)Tinosporasinensisg)Sennaalatah)Paederiafoetida.

Role ofethnobotany in modern medicine with specialexample Rauvolfia

sepentina,Andrographispaniculata,Artemisia,Withania.

Roleofethnicgroupsinconservationofplantgeneticresources.Endangered

taxaandforestmanagement(participatoryforestmanagement).

Unit4:Ethnobotanyandlegalaspects (8lectures)
Ethnobotanyasatooltoprotectinterestsofethnicgroups.Sharingofwealth
concept
withfewexamplesfrom India.Biopiracy,IntellectualPropertyRightsand
Traditional
Knowledge.

SuggestedReadings

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

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

3)Loneetal,.Palaeoethnobotany
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4)S.K.Jain(ed.)1989.Methodsandapproachesinethnobotany.Societyof
ethnobotanists,Lucknow,India.

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

6)ColtonC.M.1997.Ethnobotany–Principlesandapplications.JohnWileyand
sons–Chichester

7)RamaRo,N andA.N.Henry(1996).TheEthnobotanyofEasternGhatsin

AndhraPradesh,India.BotanicalSurveyofIndia.Howrah.8)RajivK.Sinha–

EthnobotanyTheRenaissanceofTraditionalHerbalMedicine– INA–SHREE

Publishers,Jaipur-19969)Faulks,P.J.1958.AnintroductiontoEthnobotany,

Moredalepub.Ltd.
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SkillEnhancementCourse
SEC-VIII:Mushroom CultureTechnology

(Credits2)

Lectures:30

Unit1:Introduction,history.Nutritionalandmedicinalvalueofediblemushrooms;

Poisonous mushrooms.Types of edible mushrooms available in India -

Volvariellavolvacea,Pleurotus

citrinopileatus,Agaricusbisporus. (5Lectures)

Unit2:Cultivation Technology:Infrastructure:substrates(locallyavailable)

Polythenebag,vessels,Inoculationhook,inoculationloop,lowcoststove,sieves,

culture rack,mushroom unit(Thatched house)watersprayer,tray,small

polythene bag.Pure culture:Medium,sterilization,preparation ofspawn,

multiplication.Mushroom bedpreparation-paddystraw,sugarcanetrash,maize

straw,bananaleaves.Factorsaffectingthemushroom bedpreparation-Low

costtechnology,Compostingtechnologyinmushroom production.(12Lectures)

Unit3:Storageandnutrition:Short-term storage(Refrigeration-upto24hours)

Longterm Storage(canning,pickels,papads),drying,storageinsaltsolutions.

Nutrition-Proteins-aminoacids,mineralelementsnutrition-Carbohydrates,

Crudefibrecontent-Vitamins.

(8Lectures)

Unit4:FoodPreparation:Typesoffoodspreparedfrom mushroom.Research

Centres-NationallevelandRegionallevel.Costbenefitratio-MarketinginIndia

andabroad,

ExportValue. (5lectures)

SuggestedReadings

1.Marimuthu,T.Krishnamoorthy,A.S.Sivaprakasam,K.and
Jayarajan.R(1991)OysterMushrooms,DepartmentofPlant
Pathology,TamilNaduAgriculturalUniversity,Coimbatore.

2.Swaminathan,M.(1990)FoodandNutrition.Bappco,TheBangalore
PrintingandPublishingCo.Ltd.,No.88,MysoreRoad,Bangalore-
560018.

3.Tewari,PankajKapoor,S.C.,(1988).Mushroom cultivation,Mittal
Publications,Delhi.

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

SEC-IX:IntellectualPropertyRights

(Credits2)

Lectures:30

Unit1:Introductiontointellectualpropertyright(IPR) (2lectures)

Conceptandkinds.Economicimportance.IPRinIndiaandworld:Genesisand

scope,someimportantexamples.IPRandWTO(TRIPS,WIPO).

Unit2:Patents (3Lectures)

Objectives,Rights,PatentAct1970anditsamendments.Procedureofobtaining

patents,Workingofpatents.Infringement.

Unit3:Copyrights (3Lectures)
Introduction,Worksprotectedundercopyrightlaw,Rights,
Transferof

Copyright
,

Infringement.

Unit4:Trademarks (3Lectures)

Objectives,Types,Rights,Protection ofgoodwill,Infringement,Passing off,

Defences,Domainname.

Unit5:GeographicalIndications (3Lectures)

Objectives,Justification,InternationalPosition,MultilateralTreaties,National
Level,Indian

Position.

Unit6:ProtectionofTraditionalKnowledge (4Lectures)

Objective,ConceptofTraditionalKnowledge,Holders,Issuesconcerning,Bio-

Prospecting and Bio-Piracy,Alternative ways,Protectability,needfora Sui-

Generisregime,TraditionalKnowledgeontheInternationalArena,atWTO,at

Nationallevel,TraditionalKnowledgeDigitalLibrary.

Unit7:IndustrialDesigns (2Lectures)

Objectives,Rights,Assignments,Infringements,DefencesofDesignInfringement

Unit8:ProtectionofPlantVarieties (2Lectures)
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PlantVarietiesProtection-Objectives,Justification,InternationalPosition,Plant

varieties protection in India. Rights of farmers, Breeders and

Researchers.Nationalgenebank,Benefitsharing.ProtectionofPlantVarieties

andFarmers’RightsAct,2001.

Unit9:InformationTechnologyRelatedIntellectualPropertyRights(4Lectures)

ComputerSoftwareandIntellectualProperty,DatabaseandDataProtection,

ProtectionofSemi-conductorchips,DomainNameProtection

Unit10:BiotechnologyandIntellectualPropertyRights. (4Lectures)

PatentingBiotechInventions:Objective,Applications,ConceptofNovelty,Concept

ofinventivestep,Microorganisms,MoralIssuesinPatentingBiotechnological

inventions.

SuggestedReadings

1.N.S.Gopalakrishnan&T.G.Agitha,(2009)PrinciplesofIntellectualProperty
EasternBookCompany,Lucknow.

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

Maxweel.

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

4.B.L.Wadehra(2000)LawRelatingtoPatents,TradeMarks,Copyright,Designs
&GeographicalIndications;UniversallawPublishingPvt.Ltd.,India.

5.P.Narayanan(2010)LawofCopyrightandIndustrialDesigns;Easternlaw
House,Delhi.
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SkillEnhancementCourse
SEC-X:TeaPlantationandManagement

(Credits2)
Lectures:30

Unit1 (8Lecturers)

Historyofteacultivation,originofteadrinkingpractice,Cultivationofteain
India and othercountries,Cultivation oftea in Assam Science oftea,
classification,botanicalname,growth and characteristics of tea plant,
morphologyandanatomyofteaplants
Unit2 (4Lecturers)
Climateand teaproduction,temperature,rainfall,humidity,sunshine,shade
trees,soilcharacteristics,organicmatter,soilnutrients,nutrientsapplication.

Unit3 (4 Lecturers)

Tea culture and Propagation techniques, seed propagation, vegetative
propagation,grafting,nurserymanagement

Unit4 (6Lecturers)

Selectionofplantingsites,landpreparation,plantspacingandstaking,irrigation,
weed
andpestcontrol,Teadiseaseandcontrolmeasure.Manuring,pruning,tipping
andplucking,shadetreenursery

Unit5 (8Lecturers)
Productionandprocessingoftealeaves:Blacktea,GreenteaandOolongtea,
chemistryofteamanufacturingandteaquality;teagrades;storingoftea;
Organicteapreparation,instanttea,herbaltea.Cheapesthygienicbeverage,
healthbenefitsoftea,employmentgeneration,revenueearner.

Suggestedreading

1.TeaCultivationinthePlainsofNorthEastIndiabyA.P.Das,S.E.Kabir
RegencyPublications

2.GlobalAdvanceinTeaSciencePaperback–June1,2002byN.K.Jain

3.JamesNorwoodPratt’sTeaDictionarybyJamesNorwoodPrattandDevan
Shah

4.GlobalteascienceCurrentStatusandFutureNeedsEditors
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