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Choice Based Credit System Syllabus (Zoology) 

 

SEMESTER I 

ZOO 501: Non-Chordata 

 

UNIT I 

Protozoa: Reproduction, Locomotory organs and locomotion 

 

UNIT II 

Porifera: Canal System, Skeletal system 

 

UNIT III 

Cnidaria: Metagenesis in Obelia 

 

UNIT IV 

Platyhelminthes: Evolution of Parasitism, Tegument and tegumental organs 

 

UNIT V 

Annelida: Metameric segmentation, Trochophore larva- Structure and significance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 502: Non-Chordata 

 

UNIT I 

Arthropoda: Mouth parts and mode of feeding, Crustacean larvae-Structure and significance. 

 

UNIT II 

Insect Metamorphosis and its hormonal control, 

 

UNIT III 

Mollusca: Archimollusca (Ancestral Mollusca) 

 

UNIT IV 

Cephalopoda:Nervous system  

 

UNIT V 

Echinodermata: Larval form and its significance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 503: Chordata 

 

UNIT I 

Chordata: Origin of Chordates, Origin of Gnathostomes 

Pisces: Ostracoderms and Devonian fishes 

 

UNIT II 

Lung fishes (Dipnoi) and their peculiar features: 

 

UNIT III 

Reptilia: Origin of Reptiles, Skull of reptiles and its significance in classification of Reptilia 

 

UNIT IV 

Aves: Origin of Birds, Palate of Birds 

 

UNIT V 

Mammalia: Origin and evolution of Mammalia,  

 

Suggested Readings: 

1. Orr, R.T. Morphology and biology of Reptiles. 

2. De Beer, G.R. Vertebrate Zoology. 

3. Romer, A.S. Vertebrate Body. 

4. Majupuria, T.S. Introduction to Chordates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 504: Evolution 

 

UNIT I 

Facts and theories of evolution: during pre- and Darwin era. 

 

UNIT II 

Evolution: a new synthesis: Developments and concept of synthetic theory, 

Elemental forces of evolution, Mutation, Selection (types of selection, selection coefficient, 

selection in naturalpopulation), Genetic drift: Changes in gene frequency in small population; 

Migration 

 

UNIT III 

Population genetics: Gene frequencies in Mendelian population, Hardy-Weinberg 

equilibrium, Conditions forthe maintenance of genetic equilibrium 

 

UNIT IV 

The nature of reproductive isolation, genetic basis of isolating mechanisms 

Concepts of species and models of speciation: allopatric and sympatric speciation 

 

UNIT V 

The role of hybridization in evolution: Definition and immediate effect of hybridization. 

 

Suggested Readings: 

1.Organic Evolution: R.S. Lull 

2. Dobzhansky Th.: Genetics and the Origin of Species. Columbia. 

3.Freeman S. and Jon C. Herron (1998): Evolutionary Analysis. Prentice Hall 

4. Futuyma D. J. (1998): Evolutionary Biology. Sinauer 

5. Hartl D. L. and A. G. Clark (1989 & 1997): Principles of Population Genetics. Sinauer 

6. Ridley M. (1993): Evolution. Blackwell. 

7. Strickberger M. W. (2000): Evolution. White M. J. D. (1978): Modes of Speciation. 

Freeman 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 505: Biostatistics 

 

UNIT I 

Population sample, random sample, tabular and graphical representation of data 

 

UNIT II 

Mean and standard deviation of grouped and ungrouped data 

 

UNIT III 

Binomial, Poisson and Normal distribution 

 

UNIT IV 

Tests of significance- t, F, Chi- square test. 

Analysis of Variance 

 

UNIT V 

Correlation 

 

Suggested Readings: 

1. George W. Snedecor, William G. Cochran. 1992. Statistical Methods. Wiley-Blackwell. 

503pp. 

2. Frederick Emory Croxton, Dudley J. Cowden. 1939. Applied General Statistics. Prentice-

Hall, 944pp. 

3. Karmel, P.H. &Polasek, M. 1970. Applied statistics for economists. Publisher, Pitman. 

519pp. 

4. Spiegel, M.R.: Theory & Problems of Statistics, Schaum’s outline series, McGraw Hill 

Pub. Co., NewYork :Schaum’s Outline Series (McGrawHill), 1961 

5. Spiegel, M.R.: Probability and Statistics. 1982. Paperback. Wiley’s Summer Savings 

Event. 

Amazon.com. 

6. Marylees Miller, Irwin Miller, 2012. Freund, John, E’s Mathematical Statistics with 

Applications. 624pp.Paperback. Pearson. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER III 

 

ZOO 510: Formal and Experimental Embryology 

 

UNIT I 

Descriptive embryology with particular reference to frog and chick 

Egg types; Cleavage Patterns; Fate maps; Morphogenetic movement and formation of germ 

layers;Gastrulation in amphibian and birds 

 

UNIT II 

Organizer concept: Properties and physiology of organizer; Primary Organizer and Primary 

Induction,neurulation.  

 

UNIT III 

Regeneration (Epimorphic/Morphalactic) 

Regeneration of the amphibian limb 

Regeneration in Hydra 

 

UNIT IV 

Foetal membranes; Placentation in animals: Types and functions 

Teratogenesis: environmental assaults on development; teratogenic agents; teratological 

abnormalities 

 

UNIT V 

Experimental Embryology: Basic Concepts 

Standard techniques and methods of experimental embryology: 

Experiments on the analysis of early development and differentiation (Experiments of 

Spemann and Mangold), vital dyeing, extirpation, isolation, transplantation 

 

RECOMMENDED BOOKS 

1. Balinsky, B.I. : An Introduction to Embryology, . Holt-Saunders, Philadelphia. 

2. S. F. Gilbert. Developmental Biology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 511: Animal Behaviour 

 

UNIT I 

Definition and general mechanism of animal behaviour 

Major contribution of scientists: In classical ethology and modern behavioural biology 

 

UNIT II 

Modern concepts of animal behaviour: Ethological and Psychological  

Methods of study of animal behaviour: In wild and laboratory environment, 

Neuroanatomical, Neurophysiological and Neurochemical approach 

 

UNIT III 

Development of behaviour: Innate and Learned; Comparative account on characteristics of 

instinct andlearning; Neuro-genetic mechanism of instinct 

 

UNIT IV 

Learning and Memory: Classification or forms of learning and memory. 

 

UNIT V 

Motivation and behaviour 

 

Suggested Readings: 

1. Manning, A. An Introduction of Animal Behaviour. 

2. Russell, E.S. The behaviour of Animals. 

3. Mc Farland, D. Animal Behaviour: Psychology, Ethology & Evolution. 

4. Alcock, J. Animal Behaviour: An evolutionary approach. 

5. Dugatkin, L.A. Principles of Animal Behaviour. 

6. Silverman, P. Animal Behaviour in the laboratory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 512: Biotechnology 

 

UNIT I 

Recombinant DNA technology: Introduction, Restriction endonucleases and applications, 

otheruseful enzymes for molecular cloning, steps in gene cloning, identification and isolation 

of desiredgene. 

 

UNIT II 

Cloning vectors, screening and selection of recombinant DNA clones, gene probes as 

diagnostic tools, biosynthesis of insulin, somatostatin and growth hormone 

 

UNIT III 

Tissue culture, hybridoma technology and monoclonal antibodies: Cell culture, culturemedia, 

animal cloning 

 

UNIT IV 

Environmental biotechnology: Bioconversions, pollution control, microbial enhancement of 

oil recovery, microbial mining and metal recovery, sewage treatment 

 

UNIT V 

Health care biotechnology: gene replacement therapy 

Miscellaneous: An introductory knowledge of biosensors, biochips  

DNA fingerprinting, 

Immobilized enzymes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 513: Molecular Biology 

 

UNIT I 

Molecular analysis of eukaryotic DNA- overall composition, reassociation kinetics, kinetic 

analysisof eukaryotic DNA, 

Nucleotide polymerases, DNA replication, repair and mispair mechanisms 

 

UNIT II 

The basic transcription apparatus, promoters, enhancers, termination and antitermination, 

Organisation of eukaryotic genes-globin gene, IgG, histone gene 

 

UNIT III 

Genetic code, protein synthesis:m-RNA processing and Translation. Organelle genomes. 

 

UNIT IV 

Stucture and life cycles of bacteriophage T2 or T4 virulent and temperate phages,RNA 

phages, tumour viruses and their life cycles, retroviruses,Topoisomerases, gyrases, 

methylases, nucleases 

 

UNIT V 

Molecular biology of cancer: Oncogenes, chemical carcinogenesis 

Principles and methods of gene targeting, gene silencing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Elective (Any one of following may be opted) 

 

ZOO 560: Fish & Fisheries 

 

UNIT I 

Classification; Elasmobranchs, Holocephalians, Dipnoans and Actinopterygians (including 

the ancestral groups of Acanthodians. Crossopterygians) 

 

UNIT II 

Origin and evolution of major groups of fish 

 

UNIT III 

Adaptation of fishes; Hill-stream  

 

UNIT IV 

General features of the skin and fins of teleosts 

 

UNIT V 

Fish migration with particular reference to Salmon. Hormonal regulation of fish migration 

 

Suggested Readings: 

1. DattaMunshi, J.S. and M.P. Srivastava. Natural History of Fishes and Systematic of Fresh 

water 

Fishes of India. 2006 Narendra Publ. House, New delhi 

2. Gupta S.K. and Gupta P.C. General and Applied Ichthyology. 

3. Srivastava, C.B.L. A. textbook of Fishery Science and Indian Fisheries. 

4. Lagler et. al. Ichthyology 

5. Norman, J.R. A History of Fishes. 

6. Kyle, H.M.A. Biology of Fishes 

7. Khanna, S.S. An Introduction to Fishes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 561: Environmental Biology 

 

UNIT I 

Meaning and Scope of Environmental Biology. 

Practical application of Environmental Biology. 

 

UNIT II 

Environmental Problems: Local, regional and global. 

 

UNIT III 

Environmental problems associated with resource exploitation and energy utilization in 

developing anddeveloped countries. 

 

UNIT IV 

Environmental Biochemistry. 

 

UNIT V 

Sources of toxic substances in the environment. 

Factors affecting toxicity. 

 

Suggested Readings: 

1. Elements of Ecology. Clarke 

2. Ecology, Eugene P. Odum. 1965. Amerind Publishing, New delhi 

3. Ecology with Special reference to Animal and Man. S. Charles Kendeigh 

4. Principles of Animal Ecology: Allee, Emeroon, Park and Schmidt. 

5. Ecology. C.J.Krebs. 

6. Ecology 2000. Eds. Edmond Hillary. London Michael Joseph. 1984. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ZOO 562: Cell Biology 

 

UNIT I 

Plasma membrane: 

Fine structural details with reference to various models, functions of plasma membrane; 

Transport across cell membranes: active transport. 

 

UNIT II 

Endoplasmic reticulum: Structure and function (protein uptake and modification). 

Golgi apparatus: Fine structural details and functions; protein sorting in Golgi apparatus. 

 

UNIT III 

Ribosomes; prokaryotic and Eukaryotic ribosomes. 

Lysosomes: Structure, types (primary and secondary), formation and function. 

 

UNIT IV 

Mitochondria: Fine structural detail and functions (Electron Transport Chain and Oxidative 

phosphorylation) 

 

UNIT V 

Nucleus: Ultra structure, nuclear envelope, structure and function of nuclear pore complex, 

internal organization. 

 

Suggested Readings: 

1. Lodish, Molecular Biology of the Cell. 

2. Karp, G. (7th Edition), Cell and Molecular Biology: Concepts and Experiments. 

3. Alberts ET Al., Essentials of Cell Biology 

 

 



SEMESTERII

ZOO506:Ecology

UNITI

Populationgrowth:Exponentialandlogisticpatternsofpopulationgrowth,Intrinsic

rateofnaturalincrease[r],itsdeterminationandimportanceinpopulationecology.

UNITII

Lotka-VolterraModelofinterspecificcompetition.ModernconceptsofNiche.Nicheparameters.

Nicheoverlap.

Biodiversity:Measuresofspeciesdiversity.

UNITIII

Lawofthermodynamicsastheyrelatetoecological

energetic.Foodwebs

UNITIV

Biogeochemicalcycles:Nitrogen,PhosphorousandSulphurcyclesinterrestrialandaquatic

ecosystems.Energyflowmodels.

UNITV

Ecologicalsuccession,itstypesandconceptof

climax.

Remotesensing,Practicalapplicationsofecology.

SuggestedReadings:

1.Calver,M.,Lymbery,A.,McComb,J.andBamford,M.EnvironmentalBiology.

2.Clarke.ElementsofEcology.

3.Odum.E.P.1965.Ecology.AmerindPublishing,NewDelhi.



4

4.Kendeigh.S.C.EcologywithSpecialreferencetoAnimalandMan

5.Allee,Emeroon,ParkandSchmidt.PrinciplesofAnimalEcology.

6.Krebs,C.J.Ecology

7.Joseph.M.1984.Ecology2000.(Eds.EdmondHillary.London).

ZOO507:Methodology&Instrumentation

UNITI

FluorescenceandElectronMicroscopy(SEM&TEM)withprinciplesandworking.

UNITII

Generallaboratorymethods,Autoradiography,radioactivelabelingandcountingi.e.liquid

scintillationUNITIII

Principlesofchromatographyandelectrophoresis,centrifugationand

ultracentrifugationUNITIV

UV-VISAbsorptionSpectrophotometry,

SpectroflurometryUNITV

Hydrobiologicaltechniquesfordeterminationofinorganicionsinwater(Na+,K+,Ca++,Li+,SO-,

PO-,andCl-)

ZOO508:AnimalPhysiology

UNITI

UltrastructureofMuscleandits

contractionNerveconductionand

neurotransmittersUNITII

Majorsenseorgansandreceptors,electric

organsExcretionandosmoregulation

UNITIII

Reproduction-Maleandfemalereproductive

physiologyUNITIV

Bioluminiscence

Activetransportacross

membranesUNITV

Endocrinology:Glands,hormonalsecretionsand

functionsStressPhysiology:Highaltitudeanddeep

seaphysiology

ZOO509:Biochemistry

UNITI

Thermodynamics:Elementaryknowledge,oxidation-reduction,

Electrolytes:Conceptsofbuffer,Handerson-Hasselbach

equationUNITII

Glycolysis,Kreb’scycle,oxidativephosphorylation,gluconeogenesis,



Hexosemonophosphatepathway,glycogenmetabolism,

peptidoglycan,UNITIII

Aminoacid:Chemistry,propertiesandmetabolism

Proteins;Structure-Primary,secondary,tertiaryandquatqrnarystructure,Ramchandranplot,protein

isolation,Solubilitiesandproteintargeting

UNITIV

Lipids:chemistry,metabolism offattyacid and

cholesterols Nucleic acids: Chemical nature,

biosynthesisofnucleotidesUNITV

Enzymes:Kinetics,inhibition,mechanismofaction,MichaelisandMentonequation,

isoenzymesallostericenzymes,ribozymes,Abzymes

Elective(Anyoneofthefollowingmaybeopted)

A.ForBiologyStudent

BiodiversityandWild

LifeNematology

Skill-development

Communication

Biology

B.ForNonBiology

StudentsHormonesand

HealthBasicGenetics

ElementaryBiochemistry

ZOO551:BiodiversityandWildLife

UNITI

AnimalTaxonomyandDiversity

ConservationBiology

QuantitativeBiology

UNITII

GenomicsandBiodiversity

MolecularToolsfordiversitystudies-SignificanceofMolecularToolsinDiversityand

ConservationStudies-Barcoding,RT-PCR.

UNITIII

Wildlifehabitatandspecies

populationsThreatofspecies

extinction

WildlifeHealthandPopulationManagement;WildlifeHealth;PopulationManagement.

UNITIV



Principlesofforestmanagement,forestandwildlifeasnaturalresources.Conservationand

sustainabledevelopment.

Over-exploitationofwildlifenatural

resourcesUNITV

Conceptofconservationwithspecialreferencetoforestandwildlifemanagement

a)Conservationversespreservation

b)ConservationGenetics-Geneticmanagementofthreatenedspecies

c)ManagementandConservationPractice

d)Valuesofbiodiversityandconservationethics

e)Roleofzoosandaquariumsinconservation,Conceptofstakeholders.International

conservationbodies;IUCN,UNDP,FAO,WWF

SuggestedReadings:

1.EdwardO.Wilson,1996,Biodiversity,521pp.,NationalAcademyPress.

2.AlisonJ.Stattersfield,MichaelJ.Crosby,AdrianJ.Long,andDavidC.Wege.1998.Endemic

BirdAreasoftheWorld:PrioritiesforBiodiversityConservation.846pp.

3.Bibby,J.,Collar,N.J.,Crosby,M.J.,Heath,M.F.,Imboden,Ch.,Johnson,T.H.,Long,A.J.,

Stattersfield,A.J.,andThirgood,S.J.1992.Puttingbiodiversityonthemap:priorityareas

forglobalconservation.

ZOO554:SkillDevelopment:Sericulture

UNITI

Sericulture:Definition,historyandpresentstatus.Silkworms:Typesofsilkworms,theirfood

plantsanddistribution.Silkproduction:Mulberryandnon-mulberrycocoonandyarn.

UNITII

ProspectsofSericultureinIndia.Sericultureindustryindifferentstates,employment,

potentialinmulberryandnon-mulberrysericulture.

UNITIII

SericultureCentres.ResearchTrainingandextension.CentralSilkBoard(CSB):Rolein

Extension and development.Directorate ofSericulture:Extension and developmentin

sericultureonstatelevel.

UNITIV

Mulberryplantmorphology:Mulberryspecies:Classification,distribution and common

varietiesusedinSericultureinIndia.

UNITV

Mulberrycultivation,harvesting&management.Economics:irrigated,non-irrigated&

temperateregioncultivation.Cost-benefitratio.

SuggestedReadings:

1.Ganga,G.andSulochanaChett,J.1997.IntroductiontoSericulture.302pp.

2.Anonymous.1987.ManualsonSericulture,CSB,Bangalore

3.Koshy,T.D.1990SilkExportanddevelopment,AshishPubl.House,NewDelhi

4.Yokoyama,T.1959.SilkwormGeneticsillustrated,JapaneseSocietyforPromotionof

Science,Japan.

5.Annonymous.1993.PrinciplesandtechniquesofsilkwormBreeding,UnitedNations,USA

(OxfordIBH,Calcutta)

6.Anonymous.1997.SilkwormEggproduction(TranslatedfromJapanese)OxfordIBH,New
Delhi



7.Anonymous.1997.Silkwormrearing.(TranslatedfromJapanese)OxfordIBH,
NewDelhi

8.Anonymous.1972.HandbookofSilkwormrearing,FujiPubl.Co.,Tokyo,
Japan

9.Jollyetal.1974.TasarCulture,CSTRI,Ranchi

10.Sathe,T.V.1998.SericulturalcropProtection,AsawariPubl,Osmanabad.

11.Aruga,H.1994PrincipleofSericulture,(TranslatedfromJapanese)Oxford

andIBHPubl.,NewDelhi

12.Sarkar,Dilipde1998.ThesilkwormBiology,Geneticandbreeding,UBSPubl.
NewDelhi

13.Jollyetal.1987.Appropriatesericulturetechniques,CSR&TI,Mysore



DepartmentofZoology,UniversityofAllahabad
CurtailedSyllabus

SEMESTERIV

ZOO514:Bioinformatics

UNITI

Biology&IT,ComputersinBiologyandmedicine,IntroductiontoGenomicsand
Proteomicsetc.

Definitionandterminology:Cladogram,Dendrogram,PhylogramandPhenogram.

UNITII

Biologicalsequencedatabanks(GENBANK,EMBL,SWISSPORT,PDB)

Sequencealignment(Global&Local),Algorithmsused(Dynamic&Heuristic)-

NeedlemanWunsch,SmithWatermanBLAST,FASTA

UNITIII

Trees:Rootedandunrootedtrees

SpeciesTreeandGeneTree:Homology,Homoplasy,Orthology,ParalogyandXenology

TreesConstructionMethods:MaximumParsimony,MaximumLikelihood,

BranchandBoumd

UNITIV

Fitch-Margoliashmethodanddistancebasedmethods.

Distancebasedmethods:Leastsquares,

Neighborjoining,UPGMA

UNITV

Bootstrappingandsplitdecomposition;Conceptsanditsapplication

intreeconstructionApplicationofPhylogeny:Pedigreeanalysis.

SuggestedReadings:

1.Bioinformatics-SequenceandGenomeAnalysis-DavidW.Mount,CSHLPress

2.MolecularSystematics,2nded.D.M.Hillis,C.MoritzandB.K.Mable,

SinauerAssociates,Sunderland.Massachusetts.

3.FundamentalConceptsofBioinformatics,Krane,D.E.andRaymerM.L.
PearsonEducation



ElectivePapers

Fish&Fisheries

ZOO569:Fish&Fisheries

UNITI

Generalfeaturesoftheanatomy,physiologyandfunctionofinternalorgansofteleosts

Alimentarycanal&digestion.

UNITII

Respiration,Swimbladder,Accessoryrespiratoryorgans

UNITIII

ExecrationandOsmoregulationReproductionandReproductiveorgans

UNITIV

EndocrineglandsandCaudalneuroseretorysystem

UNITV

SenseOrgans,Laterallineorgans.

Electricorgans.

SuggestedReadings:

1.DattaMunshi,J.S.andM.P.SrivastavaNaturalHistoryofFishesand

SystematicofFreshwaterFishesofIndia.2006NarendraPubl.House,New

Delhi

2.GuptaS.K.andGuptaP.C.GeneralAppliedIchthyology.

3.Srivastava,C.B.L.A.textbookofFisheryScienceandIndianFisheries.

4.Lagleret.Al.Ichthyology

5.Norman,J.R.AHistoryofFishes.

6.Kyle,H.M.A.BiologyofFishes

7.Khanna,S.S.AnIntroductiontoFishes.

ZOO570:Fish&Fisheries
UNITI

Marinefishery:Importantcoastalfisheryresourcesandfishlandinginrelationto

differentmaritimestatesofIndia.Productivityofwestcoastandeastcoast,

Problemsofinshorefishery,offshoreanddeepseafishery

UNITII

Ecologyofsea,ExclusiveEconomicZone(EEZ)FisheryofSardine,Mackerel

Past,presentandfutureprospectsofmarinefisheryinIndia

UNITIII

InlandFishery:InlandcapturefisheryresourcesofIndia,Importantriverinesystems

andtheirfishery.



PresentandfutureprospectsofcoldwaterfisheryofIndia

UNITIV

EstuarineFishery:Ecologyofestuary,Presentandfutureprospectsof

estuarinefisheryofIndia

UNITV

CraftsandGears:Importanttraditionalandmoderncraftsusedforfishcatchininland

andmarinewater,Conventionalandunconventionalfishingmethodsusedininland

andmarinesector

Ageandgrowthdetermination

Methodsandprinciplesoffishpreservations,developmentoffishbye-products

SuggestedReadings:

1.Jhingran,V.G.FishandFisheriesofIndia.

2.Bardach.Aquaculture.

3.Aggarwal,S.C.FisheryManagement.

4.Govindan,T.K.FishProcessingTechnology.

5.Beavan,C.R.HandbookofFreshwaterfishesofIndia.

6.BalandRao,MarineFisheries.

ZOO571:Fish&Fisheries

UNITI

Aquaculture:Definition,types,resourcesandcultivablefishandnon-fishorganisms,

includingsea-weedsCurrentandfutureprospectsofaquacultureinIndia

Basicprinciplesofaquaculture
Mariculture:Importantcultivableorganisms

UNITII

Inlandculture:Principalmethodsusedinfishculture:compositefishculture,air-

breathingfishculture,Integratedfishfarming,cage.

UNITIII

Pondpreparation:Brooder,nursery,rearingandstockingponds

Managementofpond:Pondpreparation,useoffertilizers,aquaticvegetationand

theircontrol,eradicationofweedandpredatoryfishesaswellasaquaticinsects,

supplementaryfeeding,physico-chemicalandbiologicalfactors,controlofalgal

bloomsandswarms.

UNITIV

Carpseedraising:Naturalspawningandseedcollectionoffishseeds,techniqueof

inducedbreeding,naturalandsyntheticdrugsforfishbreeding.

UNITV

Freshnessoffish:Featuresofrawfish,decompositionoffish,stateofrigormortis,



Fishdiseasesandtheircontrol.

SuggestedReadings:

1.Jhingran,V.G.FishandFisheriesofIndia.

2.Bardach.Aquaculture.

3.Aggarwal,S.C.FisheryManagement.

4.Govindan,T.K.FishProcessingTechnology.

5.Beavan,C.R.HandbookofFreshwaterfishesofIndia.

6.BalandRao,MarineFisheries.

CellBiology

ZOO575:CellBiology

UNITI

Molecularorganization ofeukaryotic chromosomes;Chromosome compaction

(Nucleosome,solenoid);Organizationandsignificanceofheterochromatin.

UNITII

Cellsignaling:

Signalingthroughmembranesreceptors(G proteincoupledreceptors,Receptor

Tyrosinekinase);intracellularreceptors(signalingofsteroidmolecules)

UNITIII

Communicationbetweencellsandtheirenvironment:Interactionofcellswith

extracellularmatrixandothercells;Integrin,selectinsandcadherins

UNITIV

Cytoskeleton:structureanddynamicsofmicrofilaments,intermediatefilamentsand

microtubules

UNITV

Cellcycleanditsregulation;Cellaging

RECOMMENDEDBOOKS

1.MolecularBiologyoftheCell:ByLodish

2.CellandMolecularBiology:ConceptsandExperiments:GeraldKarp(7thEdition)

3.EssentialsofCellBiology:Albertsetal

4.LehningerPrinciplesofBiochemistry:NelsonandCox



ZOO576:CellBiology

UNITI

Bioenergetics:Lawsofenergychanges(conceptofentropy,freeenergy),Redox

couples,coupledreactions.

UNITII

Specialcellfunction:

Immunecompetentcells;DifferentiationofBlymphocytesandhumoralimmune

response,DifferentiationofTlymphocytesandcellularimmuneresponse;Antigen

ProcessingandPresentation,Antigenpresentingcells,MajorHistocompatibility

Complex(MHC),MHCRestrictionofLymphocytes.

UNITIII

Polyclonalantibody,Types,structureandfunction;antibodydiversity

UNITIV

Monoclonalantibody,hybridomas;Functionofmonoclonalantibody

UNITV

Cancer:MolecularBiologyofcancer,tumorsuppressorgenesandoncogenes

RECOMMENDEDBOOKS

1.KubyImmunology:JAOwen,SA,Stranford,PPUones.

2.CellandMolecularBiology:ConceptsandExperiments:GeraldKarp(7thEdition)

3.EssentialsofCellBiology:Albertsetal

4.LehningerPrinciplesofBiochemistry:NelsonandCox

ZOO577:CellBiology

UNITI

ToolsandTechniquesofcellBiologyMicroscopy

PrinciplesoflightandelectronmicroscopyTissuepreparation:

Fixationoftissueforparaffinandcryocutsectioningandelectronmicroscopy:

Tissueembedding(Paraffinandepoxyresin)Tissuesectioning(Rotaryandultra

microtome)

UNITII

Histochemicaltechniquesfordetectionofcarbohydrates,lipids,proteins,



Techniquesfordetectionofspecialcells:Neuronalstaining:CresylvioletandSilver

Impregnationstaining(GolgiCox)

UNITIII

Immunocytochemistry/Immunohistochemistry

Lightmicroscopicimmunocytochemistry,DirectandIndirectMethod

FluorescenceandEnzymaticMethodAntigenRetrieval

UNITIV

Immunoelectronmicroscopy:Nano-goldimmunoprobeandProteinA-gold
immunocytochemistry

ApplicationsofImmunocytochemistry/Immunohistochemistry.

UNITV

Cellculture:Detectionofapoptoticandnecrotic

cells(AO/EBstaining)

SuggestedReadings:

1.Owen,J.A.Stranford,S.A.andUones,P.P.KubyImmunology

2.CellandMolecularBiology:

3.Karp,G.(7thyEd.)ConceptsandExperiments

4.Albertsetal.EssentialsofcellBiology

5.LehningerPrinciplesofBiochemistry:NelsonandCox

ZOO578:Project//Seminar

PresentationZOO536-542:

Labcourse/Practical

EnvironmentalBiology

ZOO572:EnvironmentalBiology

UNITI

Airpollution,effectandcontrolPollutionindicators,Saprobianlndex

UNITII

Waterpollutionsources,effectandcontrol,Waterqualitycriteriastandards.

Physico-chemicalandbiologicalmonitoringofwaterquality

UNITIII

Marinepollution;sources,effectandcontrolSoilpollution:source,effectandcontrol



UNITIV

Biodegradationofpesticides,Bio-geochemicalcycleofpesticidesHazardsof

pesticidepollution

UNITV

Noisepollution:sources,effectandcontrolRadioactivepollution:Sources,effectand

controlBio-concentration&Bio-magnification

Indianlegislationforpollutioncontrol.

SuggestedReadings:

1.ElementsofEcology,Clarke.

2.Ecology,EugeneP.Odum,1965.AmerindPublishin,NewDelhi

3.EcologywithSpecialreferencetoAnimalandMan.S.CharlesKendeigh.

4.PrinciplesofAnimalEcology:Allee,Emeroon,ParkandSchmidt

5.Ecology.C.J.Krebs.

6.Ecology2000.Eds.EdmondHillary.LondonMichaelJoseph.1984

ZOO573:EnvironmentalBiology

UNITI

DiversityofenvironmentalhabitatsAnimalresourcemanagement

UNITII

Vermiculture

Forestmanagement(policiesandproblems)WetlandandWastelandmanagement

UNITIII

lntegratedpestmanagement

Biologicalcontrolwiththehelpofnaturalenemies

UNITIV

SoilmonitoringandmanagementManagementofsoilerosion

UNITV

Recyclingofnon-degradablesubstances

RoleofNGO’sinEnvironmentalManagementandConservationBasicknowledgeof

useofcomputerinEnvironmentalManagement.

SuggestedReadings:

1.Clarke,ElementsofEcology.

2.Odum,E.P.1965Ecology,AmerindPublishing,NewDelhi

3.Kendeigh,S.C.EcologywithSpecialreferencetoAnimalandMan

4.Allee,Emeroon,ParkandSchmidt,PrinciplesofAnimalEcology.

5.Krebs.C.J.Ecology

6.Joseph,M.1984.Ecology2000(EdmondHillary.London)



ZOO574:EnvironmentalBiology

UNITI
Environmentalmanagementofagriculturalland,urbanland,rurallandandforestland

UNITII

LanduseclassificationandpracticesLanduseplanningandmanagement

UNITIII

Environmentalimpactassessment

Purposesofenvironmentalassessmentmethods

UNITIV

Environmentalmonitoring:purposeofmonitoring,trendmonitoring,ambientsource-

linkedmonitoring,Monitoringactivitiesanddirections,designandapplications

UNITV

Sensorsandmethods

Roleofremotesensinginenvironmentalmanagement.

SuggestedReadings:

1.ElementsofEcology,Clarke.

2.Ecology,EugeneP.Odum,1965.AmerindPublishin,NewDelhi

3.EcologywithSpecialreferencetoAnimalandMan.S.CharlesKendeigh.

4.PrinciplesofAnimalEcology:Allee,Emeroon,ParkandSchmidt

5.Ecology.C.J.Krebs.

6.Ecology2000.Eds.EdmondHillary.LondonMichaelJoseph.1984


