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PROGRAMMEOUTCOME 

 

 
The course curriculum of the department has been designed and 

developed,giving due importance to both classical components of the subject 

Zoologyand its different ramifications in tune with the modern scientific 

developmentacrosstheworld.TheclassicalaspectsofZoologyincludeessentialstr

uctural-functionalorganizationoftheNon-

ChordatesandChordates,Taxonomy,Biosystematics,Histology,Animalphysiolo

gy,EvolutionandAdaptation. In contrast, the modern dimension of the course 

curriculum 

hasattachedthemostsignificantaspectsofMolecularbiology,Genetics,Biotechno

logy, Bioinformatics, Biochemistry, Biostatistics, Immunology, 

andParasitology.Theeffortappearstobeveryfruitfultotheresultsandacademic 

performance of the existing and former students, reflected in theirsuccess in 

different national and state-level competitions. The departmentoffers two 

special papers (Fishery & Ecology) which also enabled rural-based students 

of the Collegetogetproperrecognition regionally,nationallyand 

internationally in differentsubject-basedservices.Moreover,theoutreach and 

extensionprograminvolving 

thestudentsintheirpracticalcurriculumhascontributedsignificantlytothelivelih

oodgenerationoftheregion'smarginalizedpeople.Allthecoursesintheprogramar

ecarefullydesignedtoequipthestudentsforcompetitiveexaminations like CSIR 

NET, SET, GET etc., and to write research proposals forgrants. 
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COURSESTRUCTUREOFM.Sc.INZOOLOGY 
 

SEM-

ESTER 

PAPER

CODE 

CONTENT Marks Credit 

 

 

 

 

 

 

 
 

I 

 
ZOO 101 

Non-ChordateBiologyand ChordateBiology  

ZOO101.1 Non-ChordateBiology 25 2 
ZOO101.2 ChordateBiology 25 2 

 
ZOO 102 

HistochemistryandAnimalPhysiology  

ZOO102.1 Histochemistry 25 2 
ZOO102.2 AnimalPhysiology 25 2 

ZOO 103 ImmunologyandMethodsinBiology  

 ZOO103.1 Immunology 25 2 
ZOO103.2 MethodsinBiology 25 2 

ZOO 104 CellBiologyandCytogenetics  

 ZOO104.1 CellBiology 25 2 
ZOO104.2 Cytogenetics 25 2 

ZOO 195 
Non- Chordate Biology, Chordate Biology, Histochemistry 

&AnimalPhysiology(Practical) 50 4 

ZOO 196 
Immunology,Methods 

inBiology,CellBiology&Cytogenetics (Practical) 
50 4 

TOTAL 300 24 

 

 

 

 

 

 

 
II 

 
ZOO 201 

BiosystematicsandEcologicalPrinciples  

ZOO201.1 Biosystematics 25 2 
ZOO201.2 EcologicalPrinciples 25 2 

 
ZOO 202 

Biophysics&Biochemistry  

ZOO202.1 Biophysics 25 2 
ZOO202.2 Biochemistry 25 2 

 
ZOO 203 

MolecularBiologyand Parasitology  

ZOO203.1 MolecularBiology 25 2 
ZOO203.2 Parasitology 25 2 

 
C-ZOO204 

WildlifeandEco-ManagementandAquaculture  

C-ZOO 204.1 WildlifeandEco-Management 25 2 
C-ZOO 204.2 Aquaculture 25 2 

ZOO 295 
Biosystematics,Ecologicalprinciples,Biophysics& 
Biochemistry(Practical) 

50 4 

ZOO 296 MolecularBiology,Parasitology&FieldStudy(Practical) 50 4 

TOTAL 300 24 

 

 

 

III 

 
ZOO 301 

EntomologyandEcotoxicology  

ZOO301.1 Entomology 25 2 

ZOO301.2 Ecotoxicology 25 2 

 
ZOO 302 

MolecularEvolutionandMicrobiology  

ZOO302.1 MolecularEvolution 25 2 

ZOO302.2 Microbiology 25 2 

SPECIALPAPER(A:Fishery;B:Ecology) 
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ZOO303A 

FishTaxonomy,AnatomyandBiologyand FishHealth 
Management 

 

ZOO303A.1 FishTaxonomy,AnatomyandBiology 25 2 
ZOO303A.2 FishHealthManagement 25 2 

 
ZOO303B 

BiodiversityandConservationEcologyandAquaticEcology  

ZOO 303B.1 BiodiversityandConservationEcology 25 2 
ZOO 303B.2 AquaticEcology 25 2 

 
C-ZOO304 

Genetics and BasicandAppliedImmunology(CBCS)  

C-ZOO 304.1 Genetics 25 2 

C-ZOO 304.2 Basicand Applied Immunology 25 2 

ZOO 395 
Entomology,Ecotoxicology,MolecularEvolutionand 
Microbiology 

50 4 

SPECIALPAPERBASEDPRACTICAL 

ZOO396A FisheryPractical-I  
50 

 
4 

ZOO396B EcologyPractical-I 

TOTAL 300 24 

 

 

 

 

 

 

 

 

 

 
IV 

ZOO 401 
EnvironmentalPollution, Management andBiodiversityand 
Biostatistics 

50 4 

 ZOO401.1 EnvironmentalPollution,Managementand 
Biodiversity 

  

ZOO401.2 Biostatistics 

ZOO 402 DevelopmentalBiologyandNeuroendocrinology 50 4 
 ZOO402.1 DevelopmentalBiology   

ZOO402.2 Neuroendocrinology 

SPECIALPAPER(A:Fishery;B:Ecology) 

 

ZOO403A 

AquacultureandFishTechnologyand  Limnologyand 
Oceanography 

 

ZOO403A.1 AquacultureandFishTechnology 25 2 
ZOO403A.2 LimnologyandOceanography 25 2 

 
ZOO403B 

SystemEcology&HumanEcology  

ZOO 403B.1 SystemEcology 25 2 
ZOO 403B.2 HumanEcology 25 2 

SPECIALPAPERBASEDPRACTICAL 
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 ZOO495A FisheryPractical-II  
50 

 
4 

ZOO495B EcologyPractical-II 

SPECIALPAPERBASEDPROJECT/DISSERTATION 
ZOO496A Fishery  

50 

 
4 

ZOO496B Ecology 

TOTAL 300 24 

GRANDTOTAL 1200 96 
 
 

M.Sc.ZOOLOGYSEMESTERMARKSDISTRIBUTION 
 

 

 
SEM Theory Practical 

I 200 100 

II 200 100 

III 200 100 

IV 150 150 

Total 750 450 
 

 

 

 

 

 

 

 

 
 

MarksDistributionofPractical Papers 

ZOO-195 Marks(Total=50) 

Non- ChordateBiology 10 

ChordateBiology 10 

Histochemistry 05 

AnimalPhysiology 15 

Internalassessment- (Viva& LNB) 10 

ZOO-196 Marks(Total=50) 

Immunology 10 

MethodsinBiology 05 

Cytogenetics 15 

CellBiology 10 

Internalassessment- (Viva& LNB) 10 
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ZOO-295 Marks(Total=50) 

Biosystematics 05 

Ecologicalprinciples 15 

Biophysics 05 

Biochemistry 15 

Internalassessment- (Viva& LNB) 10 

ZOO-296 Marks(Total=50) 

MolecularBiology 12 

Parasitology 18 

FieldStudy 10 

Internal Assessment- (Viva& LNB) 10 

 

ZOO-395 Marks(Total=50) 

Entomology 10 

Ecotoxicology 8 

Molecular Evolution 7 

Microbiology 15 

Internal Assessment- (Viva& LNB) 10 

ZOO-396(Specialpaper) Marks(Total=50) 

ZOO-396AFishery 40 

ZOO-396BEcology 40 

Internalassessment-( Viva&LNB) (10)foreachspecialpaper 

 

 
ZOO-494 Marks(Total=50) 

EnvironmentalPollution,Managementand 
Biodiversity 

05 

Biostatistics 15 

DevelopmentalBiology 15 

Neuroendocrinology 05 

Internal Assessment- (Viva& LNB) 10 

ZOO-495(Specialpaper) Marks(Total=50) 

ZOO-495AFishery 40 

ZOO-495BEcology 40 

Internal Assessment- (Viva& LNB) 10 

 

ZOO-496(PROJECT/DISSERTATION) Marks(Total=50) 

Specialpaper  

ZOO-496AFishery 50 

ZOO-496BEcology 50 
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1stYEAR 

SEMESTER- I 

CourseNo:ZOO101:Non-ChordateBiologyandChordateBiology 
 

(50Marks,4credit) 
 

UNIT I: ZOO 101.1: Non-Chordate 

BiologyExpected course outcome: 

The students will be acquainted with non-chordate biology at the end of the course. 

Studentswillbeabletoidentifytheinvertebratesandclassifythem.Non-

chordates(Metazoa),representing the largest group of the animal kingdom, are characterized by 

several uniquefeatures and display various phenomena (Cyclomorphosis, filter feeding, 

hydrostatic skeleton,metamorphosis etc.), based on which an array of theories, hypotheses, 

scientific principles havebeen advocated in the gamut of the subject of Zoology. The syllabus 

has provided more stresseson three different aspects:1) Evolution based on existing theories 

and hypotheses explainingnon-chordate, especially metazoans origin and evolution; 2) 

Phylogenetic relationships 

amongmetazoansbasedonsuperphyleticconcepts;3)someuniquebiologicalphenomenawithfunctio

nal roles and 3) Conservation strategies of metazoans for the ecological and economicbenefits. 

Syllabus: 
 

1.Origin and evolution of Metazoa; phylogenetic overview of major invertebrate 

phyla.;PhylogeneticrelationshipamongProtozoa,Parazoa,Mesozoa,andMetazoa;evolutiona

rysignificance;ConceptsandevidenceaboutSuperPhyla 

 

4L 

2.Foraminifera–

characteristics,origin,distribution,biology,andecologicalandeconomicsignificance 

offoraminifera. 

3L 

3.Comparativeaccountofdifferentlarval formsofcoelomatenon-chordates. 3L 

4.Biologyoffreelivingnematodes–feedingmechanismandrolesofnematodesinecosystem. 3L 

5.Lophophorate  relationships;  Bryozoa(Ectoprocta  and Entoprocta)–

anatomicalpeculiaritiesfeedingmechanismsandphylogeneticrelationship. 

3L 
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6.Rotifera–generalorganization,mastax,reproduction,andcyclomorphosis. 3L 

7.Foraminifera–characteristics,origin,distribution,biology,andecologicalroleofforaminifera. 3L 

8.Conservation strategies of invertebrates: invertebrate diversity, importance, and 

threats;alternative approaches tospecies-focusedconservation; conservation status 

evaluationforinvertebratespecies. 

3L 

ReferenceBooks/JournalArticle: 
 

1. AnimalEvolution-InterrelationshipsofthelivingPhyla:ClausNielsen(OxfordUniversityPress) 

2. DiversityofLife(Invertebrates): HarryD.Rounds(East-WestPressPvt.Ltd.) 

3. AssemblingtheTreeofLife(EditedbyJoelCracraftandMichaelJ.Donoghue(OxfordUniversityPre

ss) 

4. Anintroductiontotheinvertebrates:JanetMoore(CambridgeUniversityPress) 

5. TheHistoryofLife-Averyshortintroduction:MichaelJ.Benton(OxfordUniversityPress) 

6. Invertebratestructureandfunction:BarringtonEJW,ThomasNelsonand SonsLtd,London 

7. InvertebrateZoology:Ruppert andBarnes 

8. Biologyofthe Invertebrates: JAPechenik 

9. InvertebrateZoology: Anderson 

10. InvertebrateZoology:MeglitschandSchram 

11. PatWillmer:InvertebratesRelationships 

 

 
UNIT II: ZOO 101.2: Chordate 

BiologyExpected course outcome: 

Throughthecourse,thestudentswillbeaccustomedtochordatebiology.Studentswillbeabletoidentifyth

echordatesandclassifythem. 

Syllabus: 
 

1.OriginofChordates:Hemichordata,Cephalochordata,Urochordata,theoriginofcraniates,the 

evolutionofprimateswithspecialreference toHomosapienssapiens. 
5L 

2.Protochordates:EndostyleandiodinebindingcapacityinProtochordates. 3L 

3.Respiratorysystem&gasbladder:Functionandrequirementsof therespiratorysystem; 

ventilation of internal gills; Agnatha, cartilaginous fishes, bony fishes, larvalgills; arial 

respiration in lungfishes; swimbladder and the origin of lungs and otherducts. 

5L 

4.ExcretorySystemandosmoregulation:Evolutionofkidneysamongvertebrates,kidneystructu

reinrelationtoosmoregulation;basicpatternandthe  Archinephros, 
5L 
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Pronephros,Mesonephros,Metanephros:Externalsaltexcretion,osmoregulationinfreshwater

andmarinefishes,associationwiththeurinarysystem. 

 

5.Echolocation:Structureandfunctionoforgansofhearingbalanceandecholocation;morphologic

aladaptationforecholocation;batecholocation. 

5L 

6.Integumentarysystem:CellularassociationandglandularSystem 2L 

ReferenceBooks/JournalArticle: 
 

1. Wolff,R.G.(1991).Functionalchordateanatomy,D.C.HeathCanada,Limited.TheUniversityofMi

chigan. 

2. PANDEY,B.N.andV.MATHUR(2018).BIOLOGYOFCHORDATES.PHILearningPvt.Ltd.,20

18. 

3. Satoh,N.(2016).ChordateOriginsandEvolution:TheMolecularEvolutionaryRoadtoVertebrates,

ElsevierScience.Academic Press,2016 

4. Kardong(2005). Vertebrates, 4/E,McGraw-HillEducation(India)PvtLimited. 

 

 
CourseNo:ZOO102:HistochemistryandAnimalPhysiology 

 

(50Marks,4credit) 
 

UNITI:ZOO102.1:HistochemistryE

xpected course outcome: 

StudentswillunderstandtheScope andimportanceofhistologyandhistochemistry.Generalprinciples 

for the preparation of tissue for histological studies and histochemical localization 

ofvariouscellularcomponents wouldbe another significantaspectofthecourse 

Syllabus: 
 

1.Introduction toMicro-technique: Microtomy: Parts of a rotary microtome and 

theirfunctions;Alcoholasanidealdehydratingagent;Paraffinasanidealembeddingmedium;

Mayer’salbumin;Naturalandsyntheticmountingmedia.Routinehistopathology:Fixation,de

hydration,clearing,infiltration,embeddingandblockpreparationoftissue 

samples;sectioncuttingandstretchingoverslides. 

 

5L 

2.Fixation: Objectives of fixation; Preservatives vs. fixatives; Additive and non-

additivefixatives; Coagulant vs. non-coagulant fixatives; Action of alcohol, formalin, 

mercuricchloride, and picric acid on cells; Applications of fixation: Composition, merit 

anddemerit, use of Bouin’s fluid, aceto-alcohol and Carnoy’s fixative; Fixation 

artifact;Fixation forelectronmicroscopy(withglutaraldehyde andosmiumtetroxide). 

5L 

3.Dyes:Stainvs.dye;Properties  ofdyemolecules;Acidandbasicdyes;Chemical 3L 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Kardong%22&source=gbs_metadata_r&cad=7
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classificationofdyes;Dyesofplantandanimalorigins;Vitaldyes;Amphoteric dyes.  

4.Histologicalstaining:Orthochromaticvs.metachromaticstaining;Mordantsandmordanting 

(single-bath and double-bath methods); Applications of staining: 

single,double,andtriplestainingoftissuesusingtoluidineblue,hematoxylin-

eosin,andMallory’strichromestaining. 

4L 

5.Enzymehistochemistry:(i)Gomori’sreactionforalkalinephosphatase:Workingprinciple;App

licationsincellbiology,cancerbiology,ecotoxicology,anddevelopmental biology. (ii) 

Benzidine reaction for myeloperoxidase in blood smearsWorking principle; 

Applicationsin the detection of myeloid andlymphoid 

leukemia,andcongenitalmyeloperoxidase deficiency. 

4L 

6.Immunohistochemistry:Primaryandsecondaryantibodies;Reporterenzymeandchromogenic

substrate;Workingprinciplesofdirectandindirectimmunohistochemistry;Applicationsofim

munohistochemistryinthedetectionofdifferenttypes ofcancer. 

4L 

ReferenceBooks/JournalArticle: 
 

1. Baker, J. R.(1958).PrinciplesofBiologicalMicro-technique. Methuen,London. 

2. Buchwalow,I.B.andBöcker,W.(2010).Immunohistochemistry:BasicsandMethods.Springer. 

3. Stoward,P.J.andPearse,A.G.(1992).Histochemistry:TheoreticalandApplied(Vol.3:Enzyme 

Histochemistry)(4thed.).ChurchillLivingstone. 

4. Suvarna,K.S.,Layton,C.andBancroft,J.D.(2018).Bancroft'sTheoryandPracticeofHistologicalTe

chniques (8thed.).Elsevier. 

 

 
UNITII:ZOO102.2: 

AnimalPhysiologyExpected course 

outcome: 

The course will provide detailed knowledge of the various physiological organ systems and 

theimportance of the integrative functions of the human body. To have enhanced knowledge 

andappreciationofmammalianphysiology;tounderstandtheprocessesofcriticalphysiologicalsystems, 

including the cardio-respiratory, renal, reproductive, and metabolic systems; to know howthese 

separate systems interact to yield integrated physiological responses to challenges such asexercise, 

fasting and ascent to high altitude, and how they can sometimes fail; to be able toperform, analyze 

and report on experiments and observations in physiology; to be able to 

recognizeandidentifyprincipaltissuestructures. 
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Syllabus: 
 

1. Blood,CirculationandRespiration: 

i. Haemopoiesis&haemostasis 

ii. Bloodvolume,bloodpressureandtheirregulation 

iii. Acclimatizationtoextremeconditionslikehypoxia&diving 

iv. Bodyoxygenstores:Haemoglobin,OxyhaemoglobinandMyoglobin 

v. Oxygendissociationcurve;Bohr’seffect;Haldaneeffect. 

 

1L 

1L 

2L 

2L 

1L 

2. CardiovascularSystem: 

i. Neurogenichearts 

ii. Myogenicheart,heartasapump;regulationofheartpumping;specializedjunctionalt

issue 

iii. Cardiaccycle 

iv. Neuralandchemicalregulationofexcitation&conductioninthe heart 

v. ECG–principle,measurement andsignificance. 

 
1L 

2L 

 

1L 

1L 

1L 

3. StressPhysiology: 

i. Homeostasis,Comfortzone, feedbackcontrolsystems 

ii. Oxidativestress;Cellularresponse;Freeradicalsandantioxidants 

 

3L 

3L 

4. Thermoregulation: 

i. Bodytemperatureand determinantsofbodyheat– productionandloss 

ii. Physiologicaleventsforthermoregulation-physical,chemical,neural;counter-

currentsystem. 

 

3L 

3L 

ReferenceBooks/JournalArticle: 
 

1. TextbookofMedicalPhysiology-ArthurC.Guyton&JohnEdwardHall.13thEd. 

2. Ganong'sReviewofMedicalPhysiology-

KimE.Barrett,SusanM.Barman,ScottBoitano,HeddwenBrooks.25thEd. 

3. Biochemistry-DebajyotiDas,1978. 
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CourseNo: ZOO103:Immunologyand MethodsinBiology 
 

(50Marks,4credit) 
 

UNIT I: ZOO 103.1: 

ImmunologyExpected course 

outcome: 

This course will describe the immune systems of vertebrates that enable them to recognize 

andrespond specifically to foreign substances. The students will be able to comprehend the roles of 

thelymphoidorgan,immunesystemcells,antigens,antibodies,MHC,antigenpresentationandimmunity 

toinfectious diseases. 

Syllabus: 
 

1.Cellsandorgansinvolvedintheimmunesystem, typesofimmunity 2L 

2.a)Antigenicityandimmunogenicity 

b)Concept oftheepitope,paratope,agretope,haptenand adjuvants 

1L 

2L 

3. T-celland B-cellbiology 

a) OriginandmaturationofTandBlymphocyte 

b) Mechanismofhumoralandcell-mediatedImmuneResponse 

c) T-cellsubpopulation 

 

2L 

2L 

2L 

4.a)Antigenprocessing andpresentation 

b)MajorHistocompatibilityComplex(MHC):Mechanismofimmuneresponseandgenerationofi

mmunologicaldiversity 

2L 

2L 

5.TheComplementSystem:TheMajorPathwaysofComplementActivation,theRegulationofCompl

ementActivity,ComplementDeficiencies 

4L 

6. a)StructureandfunctionofImmunoglobulin(Ig) anditsIsotypes. 

b)EnzymaticactivityonIgmolecule. 

3L 

1L 

7. AppliedImmunology:-ELISA,RIA,Immunoblotting,andImmunohistochemistry. 2L 

ReferenceBooks/JournalArticle: 
 

1. Abbas,A.K.,Lichtman,A.H.andPillai,S.(2006).CellularandMolecularImmunology.6thed.Saund

ers. 

2. Abbas,A.K.andLichtman,A.H.(2006).BasicImmunology.2nded.Elsevier. 

3. CoicoR,Sunshine,G.,Benjamini,E.(2003).Immunology:AshortCourse.5thed.Wiley-

Liss:NewJersey. 
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4. English, L. S. (1994). Technological Applications of Immunochemicals

 (BIOTOL).Butterworth-Heinemann,OxfordFreemanandCo. 

5. Goldsby,R.A.,Kindt,T.J.,Kuby,J.andOsborne,B.A.(2013).Immunology.7thed.W.H.Freemanand

Co. 

6. Khan F.H.(2009).TheElementsof Immunology.PrenticeHallIndia. 

7. Kindt,T.,Goldsby,R.Osborne,B.(2007).Kuby’sImmunology.6thed.W.H.FreemanandCo. 

8. Male,D.,Brostaff,J., Roth,D.andRoitt,I.(2006).Immunology.7thed.Mosby. 

9. Rao,C. V.(2002).Immunology.NarosaPublishingHouse,NewDelhi. 

10. Roitt, I. M. and Delves, P. J. (2001). Roitt’s Essential Immunology. 10th ed. Blackwell 

ScienceLtd. 

 

 
UNIT II: ZOO 103.2: Methods in 

BiologyExpected course outcome: 

Upon completing this course, students will be able to address a research problem in 

biotechnology,Provide examples of current applications of biotechnology and advances in different 

areas 

likemedical,microbial,environmental,andbioremediation.Aftergettingtheoreticalknowledge,students

wouldbeacquaintedwithsomemoderninstrumentsandmethodsindispensabletopursuingadvancedrese

archinthebiotechnologyfield. 

Syllabus: 

 

1. MolecularBiotechnology 

a) RecombinantDNAtechnology 

b) Restriction&modifyingenzymes 

c) ProductionofrecombinantDNAmolecule 

d) Cloning Vector 

e) AmplificationofDNAbyPCR 

 

2L 

2L 

2L 

1L 

1L 

2. EnvironmentalBiotechnology 

a) Bioremediation 

i. Insitubioremediation 

ii. Exsitubioremediation 

b) BioremediationofXenobioticcomponentsandhydrocarbons 

c) Phytoremediation 

d) Integrationofdifferentruralbiotechnologicaltools andCryopreservation 

 

 

 
1L 

1L 

2L 

2L 

1L 
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3. TechniquesandBioinstrumentation 

a) Principleandapplicationsofdifferenttypesofchromatography,LC-MS. 

b) Basic Principles of Electrophoresis; Agarose Gel Electrophoresis; SDS-

PAGE;Cellfractionation;Ultracentrifugation;SouthernBlottingHybridization. 

c) FlowCytometry, 2DGelElectrophoresis, andFISH. 

 

4L 

 

4L 

2L 

ReferenceBooks/JournalArticle: 
 

1. PrincipleandtechniquesofbiochemistryandMolecularBiologybyK.WilsonandJ.Walker7thEd,Camb

ridge 

2. Physicalbiochemistry-PrinciplesandApplicationsbyDavidSheehan,2ndEd. 

 

 

 

CourseNo:ZOO104:CellBiologyandCytogenetics 
 

(50Marks,4credit) 
 

UNITI:ZOO104.1:CellBiologyEx

pected course outcome: 

Students will be well informed about the membrane structure and composition, transport 

andtraffickingofprotein,thecytoskeleton,cellmovement,andextracellularmatrix.Themechanism 

of cell division and its regulation through different checkpoints will be thoroughlyunderstood. 

Cell cycle, apoptosis, signal transduction, and cancer biology are vital parts of thecourse. 

 

Syllabus: 

 

1.BiomembraneStructure 

TheLipidBilayer:CompositionandStructuralOrganization;MembraneProteins:Structure 

and Basic Functions, Membrane lipids: Phospholipids, Sphingolipids, 

andCholesterolandIntracellularMovement 

 

2L 

2.TransmembraneTransportofIonsand SmallMolecules 

OverviewofTransmembraneTransport,ATP-PoweredPumpsandtheIntracellularIonic 

Environment,Overview ofTrans-cellularTransport 

 

2L 

3.MovingProteins intoMembranesandOrganelles 

Targeting Proteins to and across the ER Membrane, Insertion of Membrane 

Proteinsinto the ER, Targeting of Proteins toMitochondria and Chloroplasts, Transport 

IntoandOutoftheNucleus 

 

4L 
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4.SignalTransduction 

ThebasicideaofCellsignaling,GProtein–CoupledReceptors:StructureandMechanism, G 

Protein–Coupled Receptors and Regulation of Ion Channels, 

Signalingthroughsecondmessengers, Receptortyrosinekinasesignaling, 

MAPKinasepathway 

 

6L 

5.Cytoskeleton&CellularMotility 

MicrotubuleDynamicsandregulation,Microtubularmotorproteins:Kinesins&Dyneinsand
Cellularmotility 

 

3L 

6.Cell cycle regulation: Phases of Eukaryotic cell cycle, cyclin and cyclin-

dependentkinase, Regulation of CDK-cyclin complexes, Protein kinases in cell cycle, 

Regulationby ubiquitin ligase, Exit from mitosis, DNA replication and DNA damage 

checkpoints,chromosome–microtubule attachment 

 

5L 

7.InteractionsbetweenCellsand TheirEnvironment: 

Overview of major cell-cell and cell-matrix adhesive interactions, Cell-Cell and Cell–

Extracellular Junctions and their adhesion molecules; the extracellularmatrix: 

Thebasallaminaandconnectivetissue;Integrin 

 

3L 

 

 

ReferenceBooks/JournalArticle: 
 

1. Celland MolecularBiologybyGerald Karp,7thEd.2013. 

2. Lewin’sCellsbyGorge Plopper,DavidSharp,3rdEd.2015. 

3. MolecularCellBiologybyHarveyLodish,9thEd. 2021. 

4. MolecularBiologytheCell byBruce Alberts,6thEd.2015. 

5. Molecular BiologybyRobertF.Weaver,5thEd.2012. 
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UNIT II: ZOO 104.2: 

CytogeneticsExpected course 

outcome: 

Thecoursewillprovideanunderstandingofgeneticanalysisatthegene,genomeandpopulation levels. 

Understanding Drosophila genetics. Evaluation of the various aspects ofstructural, functional 

and comparative genomics. Designing and development of experimentsusing 

Drosophilaandtheirassessmentthroughgenetic analysisand interpretations 

 

Syllabus: 
 

1. GeneticFinestructure: 

The CIS-TRANS or complementation test for functional allelism, Fine structure of 

thephageT4 rIIlocus,Complementationmapping anddeletion mapping. 

 

5L 

2. RecombinationinBacteria: 

Ffactor,episomes,Hfr,integrationofFfactor,InterruptedmatingExperiment,conjugationma

pping,transformationandtransduction 

 

5L 

3.  TumorInducingViruses–ViralOncogenes 

LifeCycleofRousSarcomaVirus,RSVgenomeorganization,mechanismofintegration, 

formation of transducing retroviruses, protein products of 

protooncogene,Oncoproteins, regulation of gene expression and signal transduction 

Cancer inductionbyRetroviruses,tumorsuppressorgene andtheirfunction. 

 

 

 
8L 

4.  GeneticstructureofPopulations- 

Genotypic frequencies, Allelic Frequencies, the Hardy-Weinberg Law, calculation 

ofgenotypic and allelic frequencies where multiple alleles are present, derivation of 

theHardy-WeinbergLaw. 

 

7L 

ReferenceBooks/JournalArticle: 
 

1. IntroductiontoGeneticAnalysisbyJ.F.Griffiths 

2. Genesviii byBenjaminLewin 

3. Genetic:AnalysisandPrinciplesbyRobertJ.Brooker 

4. AnIntroductiontotheGeneticAnalysisbyDavidT.Suzuki 

5. Genetics:AConceptualApproachbyBenjaminA.Pierce 

6. iGenetics:AMolecularApproachbyPeterJ.Russell 

7. PrincipleofGeneticsbyPeterSnustad 
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CourseNo:ZOO195(Practical): 
 

Non-ChordateBiology,ChordateBiology,HistochemistryandAnimalPhysiology 
 

(50Marks,4credit) 
 

Syllabus: 
 

1. Non-ChordateBiology: 
 

i) IdentificationofcommonInvertebrate andVertebratetaxa 
 

ii) MinorDissection: 
 

a. Grasshopper -Reproductivesystem/Nervoussystem 
 

b. Cockroach– StomatogastricNervoussystem 
 

c. Achatina– Reproductivesystem&Nervoussystem 
 

2. ChordateBiology: 
 

i) MajorDissection:Vth,VIIthcranialnervesofbonyfish 
 

ii) MinorDissection:Fishscaleandpectenofbird 
 

3. Histochemistry 
 

i) Preparationoflaboratoryfixativemixtures 
 

ii) Microtechniqueforroutinehistologicalstudy 
 

iii) Histologicalstudyofdifferentvertebrateorgans 
 

4. AnimalPhysiology 
 

i) Demonstrationofbloodhaemoglobinestimationintheanimalmodel 
 

ii) EstimationofpHanditsimpactonanyaquaticanimal. 
 

iii) ObservationofgutmovementinananimalunderhypoxiausingDale’sapparatus 
 

iv) EstimationofBloodPressureandHeartRate 
 

v) DeterminationofBreath-HoldingTime(BHT)inhumans 
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CourseNo:ZOO196 (Practical): 
 

Immunology,MethodsinBiology,CellBiologyandCytogenetics 
 

(50Marks,4credit) 
 

Syllabus: 
 

1. Immunology: 
 

a. Studyofmacrophage. 
 

b. Studyofphagocytosis. 
 

c. Determinationofhumanbloodgroup 
 

2. MethodsinBiology 
 

a. CharacterizationofmacromoleculethroughGelelectrophoresis 
 

3. CellBiology 
 

a. Identificationofdifferentstagesofcelldivisionandcellorganelle. 
 

b. MitochondrialStaining 
 

c. Cellisolationandcellcounting 
 

4. Cytogenetics: 
 

a. ThelifecycleofDrosoplila. 
 

b. AnalysisandinterpretationofgeneticcrosseswithspecialreferencetoDrosophila 
 

c. Studyofthe polytene chromosome ofDrosophila. 
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1stYEAR 

SEMESTER- II 

CourseNo:ZOO201:BiosystematicsandEcologicalPrinciples 
 

(50Marks,4credit) 
 

UNIT I: ZOO 201.1: 

BiosystematicsExpected course 

outcome: 

This course will describe the importance of taxonomy in biology,the historical resume 

ofsystematicsandthestagesoftaxonomy.Thecoursewouldbedealtwithbiologicalclassification, 

basic principles and rules for the classification of organisms. The course wouldenlighten the 

students with modern trends in biosystematics concepts of different conventionalandnewer 

aspects. 

Syllabus: 
 

1.

 Microtaxonomy:Phenon,Taxon,Category,type;stagesoftaxonomy;AimsandtasksofT

axonomists;Importance oftaxonomyinBiology. 

3L 

2.Macrotaxonomy: Theory and practice of Biological classification; Basic 

principles,Rules for the classification of organisms, Identification criteria, Taxonomic 

characters,Classificationandphylogeny,IsclassificationaTheory?Thefunctionsofclassifi

cation. 

 

4L 

3.ConceptofSpecies:Typologicalspeciesconcept,Nominalisticspeciesconcept,Biological 

species concept, Evolutionary species concept; other species; 

Polytypicspecies,Subspecies,Infraspecies andSuperspecies. 

4L 

4.NeoSystematics:Morphologicalapproach,ImmaturestagesandEmbryologicalapproach,Ec

ologicalapproach,Behaviouralapproach,Ecologicalapproach,Cytologicalapproach,Bioc

hemicalapproach,Numericalsystematics,Differentialsystematics. 

4L 

5.MolecularSystematics:Immunologicalaspect,chromatographicaspect,Electrophoresis,Inf

raredspectrophotometry,Histochemicalstudies,geneticcomplement,DNAhybridization,

Karyologicalstudies. 

4L 

6.

 Macromolecular&MicromolecularSystematics:basedonDNA,RNA,Protein,amino

acids,fattyacids andphenols. 

2L 
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7.  Role of Systematics in applied Biology:Agriculture& Forestry, Biological 

control,wildlifemanagement,NationalDefense,Environmentalproblems,soilfertility,Min

eralprospecting,Quarantinemeasure,Commercialapplication. 

3L 

8. SystematicsandPublicHealthManagement 1L 

ReferenceBooks/JournalArticle: 
 

1. Mertens,T.R. andJ.L.Lines(1978).Principlesofbiosystematics,EducationalMethods. 

2. Daniel,M.(2009).Taxonomy:EvolutionatWork,AlphaScienceInternational.PublisherAlphaScience 
International,2009 

3. Mayr,E.andP.D.Ashlock(1991).Principlesofsystematiczoology,McGraw-Hill.PublisherMcGraw-

Hill,1991 

4. Hickman,C.P.,S.L.Keen,etal.(2016).IntegratedPrinciplesofZoology,McGraw-

HillEducation.17thEds. 

 

 
UNIT II: ZOO 201.2: Ecological 

principlesExpected course outcome: 

The subject ecology dealing with the relationship among different life forms in respect of 

theirenvironment is a blend of concepts and contents (information). To understand the 

applicabilityofthissubject,thestudentsmusthaveanacquaintancewiththedifferentdefinitions,termi

nologies,scientificprinciples,hypotheses,theories,etc.,withproperexamples.Thecontents of this 

syllabus have been identified to make the students understand the basics 

ofecology,puttingmoreemphasisonthesystemecology,habitatecology,populationandcommunity 

ecology and evolutionary ecology so that ecology students can not only understandthe 

ongoingecologicalprocessesbutalsocancontribute tothepropereco-management. 

Syllabus: 
 

1.BasicsofEcology 

Biosphere and Ecosphere; Types of the food web: Connectedness, energy and 

functionalwebs; Features of food web – nodes, links, linkage density, connectance, chain 

length;cyberneticnatureofecosystem;stabilitythroughfeedbackcontrolandredundancyofcomp

onents;resistance andresilience stability,Gaiahypothesis. 

 

5L 
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2.PopulationEcology 

Survivorship;Lifetable,fertilityschedule.Reproductivestrategies;semeloparity,iteroparity,r&k

strategies,populationinteractions-directandindirect,positiveandnegative. Lotka-Volterra 

model of competition and predator-prey interaction. Causes ofextinction and endangerment 

of populations. Anthropogenic impact on extinction, 

habitatdestructionandfragmentation,andtheintroductionofexotic species. 

 

5L 

3. CommunityandEcosystem 

Structure of biotic community. Community patterns: diversity and stability. 

Communityboundary:Ecotoneandedgetypes,Edgeeffectandedgespecies,Edge/Arearatioconce

rningsize,shapeandfragmentationofhabitat.Organismicandindividualisticconceptsofcommuni

ty.Leibig’sLawoftolerance. 

 

5L 

4. HabitatEcology 

Habitat and niche: spatial, trophic and multi-dimensional niche concepts, fundamental 

andrealized niche, niche breadth and niche overlap. Competitive exclusion: experimental 

andnatural evidence.Keystone species.Foundationspecies.Species abundance 

hypothesis.Ecologicalguilds andecologicalequivalents. 

 

5L 

5.EvolutionaryEcology 

Definition;differentapproaches,Bet-Hedgingstrategies,Hamilton’sroleandlimitationsofthe 

inclusivefitnessmodel. 

 

2L 

6.Ecologyandorganism: 

i)  AquaticEcology:Typesandzonation’sofaquaticbodies,loticandlenticbioticcommunities 
andlimitingfactors, 

ii) TerrestrialEcology:Bio-

geographyofIndianterrestriallandscapewithspecialreferencetosoilsubsystemandforestswithre

spectivebiotic community 

3L 

Referencebooks: 
 

1. FundamentalsofEcology-EugeneP.Odum,2005. 

2. BiologicalScience –ScottFreeman.2018. 

3. Ecology- RobertE. Ricklefs,GaryLeonMiller. 2000. 

4. RiverineEcology.Volume1(Chapter3)(PublishedbySpringerNature):ChakrabortySusanta 

Kumar 
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CourseNo:ZOO202:BiophysicsandBiochemistry 
 

(50Marks,4credit) 
 

UNIT I: ZOO 202.1: 

BiophysicsExpected course 

outcome: 

At the end of the course,the student will be able to understand fundamental concepts 

inbiophysics that underlie biological processes through knowledge of membrane biophysics 

andthermodynamicslaws.Thesystemwouldbedealtwiththeprincipleofthermodynamics,electroma

gnetic andionizingradiation,andprinciplesofbiophysicalchemistry. 

Syllabus: 
 

1.Biophysical principles: (i) pH and buffer – Meaning, range and calculation of 

pH;Mechanism of action of buffers; Significance of pH in the biological system; 

Buffersof extra- and intracellular fluids. (ii) Osmotic pressure: Laws of osmotic 

pressure;Isosmotic vs. isotonic solutions; Effect of hypotonic treatment on animal and 

plantcells; Survival of freshwater teleost fishes in hypotonic lotic water; Survival of 

marineteleost and elasmobranch fishes in hypertonic sea water. (iii) Membrane 

transport:Diffusion; Osmosis; Active transport and its types; Ion channels vs. 

membrane pumps;Facilitateddiffusion 

vs.activetransport;Reverseosmosisanditsapplication. 

8L 

2.  Thermodynamics: Different types of thermodynamic systems; Laws

 ofthermodynamics; Applicabilityofthermodynamicprinciplesin 

living beings. 

2L 

3.Colloidalsystem:Crystalloidvs.colloidparticles;Classificationofcolloids;Lyophilicsoland

lyophobicsol–propertiesandpreparation;BrownianmovementandTyndall effect; 

Dialysis and its clinical importance; Electrodialysis and its 

applicationintheproductionofdrinkingwater. 

4L 

2.Microscopyinbiologyandmedicine:(i)Fluorescencemicroscopy–Auto-fluorescence and 

hetero-fluorescence; Working principle of fluorescence microscope;Application in the 

detection of chronic myeloid leukemia, tuberculosis infection andcatecholamine 

hormones; Principle of immunofluorescence. (ii) Transmission electronmicroscopy–

ComparisonofworkingprinciplesoflightmicroscopeandTEM;Biological application 

with reference to the diagnosis of viral infection and otherdiseases. 

 

5L 

3.Biophysics of membrane: Fluid mosaic model; Intrinsic and Peripheral 

membraneproteins;Asymmetricdistributionofproteins,lipidsandcarbohydratesinbio-

membranes; Movement of membrane lipids and proteins with reference to cell 

fusionstudyandfluorescence recoveryafterphotobleaching(FRAP). 

3L 

4.Dynamicsofcirculation:Laminarandturbulentbloodflow;Reynoldnumber;Basic 3L 
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conceptofbloodpressureandbloodvolume;Factorsinfluencingbloodpressureandbloodvol

ume. 

 

Referencebooks: 
 

1. Das,D.(1982).Biophysicsand BiophysicalChemistry.AcademicPublishers,Kolkata. 

2. DeRobertis,E.D.P.andDeRobertis,E.M.P.Jr.(2017).CellandMolecularBiology(8thEd.).Lea&Fe
biger,U.S. 

3. Hayat,M.A.(2000).PrinciplesandTechniquesofElectronMicroscopy:BiologicalApplications(4t

hEd.).CambridgeUniversityPress,U.K. 

4. Palit, S.R.(1975).ElementaryPhysicalChemistry(2ndEd.).ScienceBookAgency,Kolkata. 

 

 

 

 
UNITII:ZOO202.2:BiochemistryE

xpected course outcome: 

The course willprovideanunderstandingof fundamentalbiochemicalprinciples 

suchasbiomolecules, metabolic pathways, and regulation of the biological process.Upon 

completionofthecourse,studentscan:Understandtheagenciesresponsibleforproducingvariouspro

ducts using biochemistry. Understand the term pH, Buffer. Understand the structure 

andfunction of carbohydrates, amino acids, proteins, and lipids. The students will understand 

thefundamental energetic biochemical processes and metabolic pathways' chemical logic. 

Thecoursealso integratesmetabolicprocessesin cellularsystemsandorganizescellularpathways. 

Syllabus: 

 

1.Stabilizinginteractions(VanderWaals,electrostatic,hydrogenbonding,hydrophobicinteracti

on) 

2L 

2.Protein Conformation: Primary, secondary, tertiary  and

 quaternarystructures;Ramachandranplot;domains;motifandfolds. 

5L 

3.Protein Purification: Salting out, Dialysis, Gel-filtration chromatography, Ion-

exchangechromatography, Affinity chromatography, High-pressure liquid 

chromatography, Gelelectrophoresis,Isoelectricfocusing,Two-

dimensionalelectrophoresis. 

3L 

4.Enzymes: Enzyme kinetics, Michaelis-Menton equation, hyperbolic and Lineweaver-

Burke plot; co-enzymes and cofactor; competitive andnon-competitiveinhibitorandtheir 

effects on enzyme kinetics; Active site of an enzyme; Enzyme regulation, 

allostericmodification,itskinetics,covalentlymodulatedenzymes. 

3L 
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5.Biological Oxidation: Redox potential, mitochondrial electron carriers, the 

respiratorychain(electrontransportchain);Mitchell’schemiosmotictheoryofoxidativephosp

horylation;FoF,ATPase,andQ cycle. 

4L 

6.LipidMetabolism:denovosynthesisoffattyacids,microsomalfattyacidelongase&desaturase 
systems;oxidationofsaturatedfattyacidsandunsaturatedfattyacids. 

3L 

7.Proteinmetabolism:Deamination,transamination,formationofurea,formationofspecialized 

products from amino acids: catecholamine, serotonin, melatonin, glutathione,T3,andT4. 

2L 

8.Carbohydrate metabolism: Anabolic role of TCA cycle, integration of carbohydrate, 

fatand protein metabolism. Regulation of Glycolysis and TCA cycle, 

Gluconeogenesis,Pentose phosphate pathway, Glycogenesis, glycogenolysis with special 

reference to rate-limitingsteps. 

3L 

Referencebooks/Journalarticles: 
 

1. BiochemistrybyJeremyM. Berg, JohnL. Tymoczko,LubertStryer, 7thEd.2012. 

2. BiochemistrybyD VoetandJ G.Voet,4thEd. 2011. 

3. BiochemistrybyMaryK.Campbell,ShawnO.Fa,6thEd.2009. 

4. LehningerPrinciplesofBiochemistryby David L.Nelsonand MichaelM.Cox,6thEd.2011. 

5. BiochemistrybyDavid E.Metzler,2ndEd.2003. 

 

 
CourseNo:ZOO203:MolecularBiology andParasitology 

 

(50Marks,4credit) 

 

UNIT I: ZOO 203.1: Molecular 

BiologyExpected course outcome: 

The course will explain the fundamentals of genetics and the Mendelian laws, the concept 

ofalleles, and the idea of linkage and crossing over of genes. The course will open an avenue 

tobecome familiar with various types of genetic data (genotyping, expression, and sequence 

data),chromosomal mapping, the genetic composition of the biological population, and 

evolutionaryfactors that explain the variation. In-depth knowledge of chemical and molecular 

processesbetween cells,includingthe centraldogma,willbe assured attheendofthiscourse. 
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Syllabus: 
 

1.DNAReplication: 

The chemistry of DNA synthesis, the mechanism of DNA polymerase, the 

replicationfork, the specialization of DNA polymerase, Sliding DNA clamp loading, 

Initiation 

ofDNAreplicationinprokaryotesandeukaryotes,helicaseloadingandactivation,elongatio

nandterminationofreplication. 

 

6L 

2.TheTranscription Process: 

Roleof RNA polymeraseinprokaryotes,initiation of transcription 

atPromoters,elongationandterminationofanRNAinprokaryotes,DifferenttypesofRNApl

oymerases in eukaryotes Initiation, elongation, and termination of transcription 

ineukaryotes, Post-transcriptional control of gene expression by Micro RNAs and 

RNAinterference. 

 

7L 

3.ProteinSynthesis 

Geneticcodes,Ribosome,ChargingtRNA,initiationoftranslation;theroleofinitiation 

factors, Elongation: binding of Aminoacyl tRNA, peptide bond 

formationandtranslocation;Terminationoftranslation. 

 

6L 

4.RegulationofGeneExpressionin Prokaryotes: 

The Operon Model; lac an inducible Operon, Positive Control of the lac Operon 

byCAPandCyclicAMP.Repressibleoperon,Geneorganization of 

thetryptophanbiosynthesis gene,Regulationofthetrpoperon. 

 

6L 

Referencebooks/Journalarticles: 
 

1. MolecularBiologyofthe GenebyJamesD.Watson 

2. GenesXIIbyBenjamin Lewin 

3. Genetics:AConceptualApproachbyBenjaminA.Pierce 

4. iGenetics:AMolecularApproachbyPeter J.Russell 

5. PrincipleofGeneticsbyPeterSnustad 

6. ConceptofGeneticsbyWilliamS.klug,MichaelR. Cummings 

7. Introductionto geneticsAMolecularApproachbyTerryBrown 

8. MolecularBiologybyRobertF.Weaver 

 

 

UNITII:ZOO203.2:Parasitology 

Expected course outcome: 

 

The course will provide an understanding of the diversity and biology of parasites, besides 

theepidemiological aspects of different parasitic diseases will be explored and students will be 

ableto gain knowledge regarding the mode of transmission of parasitic diseases and its 

preventivemeasures. 
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Syllabus: 
 

1. a) TypesofParasitesandhosts. 

b) ThebasicconceptofParasitism,symbiosis,phoresis,commensalismsandmutualism. 

2L 

2L 

2. Molecular,cellularandphysiologicalbasisofhost-parasiteinteractions. 2L 

3. LifecycleandimmunologyofPlasmodiumfalciparum. 3L 

4. Epidemiologyand transmissionofparasiticdiseases.Malaria,Kalaazar. 4L 

5. a)

 ZoonosisandZoonoticdiseaseswithspecialreferencetoBalantidiasis,Giardiasis

FilariasisandParagonimiasis. 

b) Lifecycleand biologyofLeishmania sp.Schistosomsp.. 

3L 

 

4L 

6. Structureandcompositionofhelminthcuticle. 2L 

7. Vectorbiologywithspecialreferencetomosquito,sandfly, andticks. 3L 

Referencebooks: 
 

1. Bogitsh,B.J.andCheng,T.C.(2000).HumanParasitology.2ndEd.AcademicPress,NewYork. 

2. Chandler,A.C.andRead.C.P.(1961).IntroductiontoParasitology,10thed.JohnWileyandSonsInc. 

3. Chatterjee,K.D.(1981). Parasitology(ProtozoologyandHelminthology).13thed.CBS. 

4. Cheng,T.C.(1986).GeneralParasitology.2nded.AcademicPress,Inc.Orlando.U.S.A. 

5. Cox,F.E.G.(1993).ModernParasitology.2nded.BlackwellScientificPublications.LeaandFebiger,Ph

iladelphia. 

6. Hati,A.K.(2001).MedicalParasitology.AlliedBookAgency,Kolkata. 

7. Noble,E.R.andNobleG.A.(1989).Parasitology.TheBiologyofanimalParasites.6thed.LeaandFebiger

,Philadelphia. 

8. Roberts, L. S.,Janovy,J.andNadlerS.(2013)GeraldD. Schmidt&LaryS. Roberts’ 

FoundationofParasitology.9thed.McGraw-HillInternational. 

9. Schmidt,G.D.andRoberts,L.S.(2001).FoundationofParasitology.3rded.McGrawHillPublishers. 

10. Schmidt,G.D.(1989).EssentialsofParasitology.Wm.C.BrownPublishers(Indianprint;1990,Univers

alBookStall). 

11. Smyth,J.D.(1994). AnimalParasitology.3rded.CambridgeUniversityPress. 
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CBCS 
 

CourseNo:C-ZOO204:WildlifeandEco-managementandAquaculture(CBCS) 
 

(50Marks,4credit) 
 

UNITI:C-ZOO204.1:WildlifeandEco-

ManagementExpected course outcome: 

Thesyllabusofthissubjectincludessomepertinentaspectsonbiodiversitydealingwithidentifyingthet

hreatsandconservationofbiodiversityalongsidehighlightingsomefundamental elements of 

wildlife and its conservation with special reference to the 

diversity,distributionandconservationofwildlifeofSouthWestBengal,India.Thiscourseisexpectedt

o generate interest in the students across the disciplines so that they can become a part 

ofwildlife andbiodiversityconservation. 

Syllabus: 
 

1.Wildlife diversity anddistributionin India–Mammals,Avifauna andReptiles;IUCN 

threatenedcategories. 

2L 

2.ThreatenedwildlifeinIndiawithspecialreferencetoEasternIndia. 2L 

3.Rootcausesofdepletionofwildlifewealth. 2L 

4.Wildlifeconservationstrategies-Protectedareas-NationalParks,Sanctuaries,Biosphere 

Reserve;CoreandBuffer;Nodes andCorridors. 

2L 

5.Managementofwildlife-

TaxonomicStatus,Distribution,HabitatUtilizationPatterns,Threatsand 

conservationofMusk Deer;Vultures;OliveRidleyturtle. 

4L 

6.ToolsandTechniques-

PRAmethods;MolecularTechniques;Telesatelliteimages;Radiocollaring;PeoplesPa

rticipation;GroundtruthAssessment-Pugmarks,Callcounts,Capture-Recapture. 

3L 

7.Wildlifetrades,Crimes, Laws&Ethics. 2L 

8.Environment–different relevantterminology. 2L 

9.EnvironmentalManagement-

BasicstepsSustainability,EcomonitoringImpactAssessment. 

2L 

10.Pollution-Types:ModeofactionandEnvironmentalConsequences;GlobalScenario. 2L 

11.ConservationBiology–differentconceptsandapproaches. 2L 
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Referencebooks/Journalarticles: 
 

1. AnIntroductiontoDisturbanceEcology-Aroadmapfor 

WildlifeManagementandConservation(Springer) 

2. WildlifeinIndia:BBsaharaia 

3. AmanualforwildlifeRadioTaggingbyRobertEKenward 

4. Conservation of Expoited species (Edted by John D. Renolds, Georgina M. Mace, Kent 

H.RedfordandJohnG.Robinson)(CambridgeUniversityPress) 

5. EcologicalCensustechniques:Sutherland 

6. WildlifeBiology:RFDasnan 

7. Amanualofwildlife conservation: RDTeague 

8. AnimalBehavior: Asynthesisofethologyand comparativepsychology: RAHinde 

9. Animalbehavior:Dugartkin 

10. Animalbehavior:Alcock 

11. RiverineEcologyVolume2(Chapter4;Wildlife)(PublishedbySpringerNature) 

 

 
UNITII:C-ZOO204.2:Aquaculture 

 

Expected course outcome: 

 

Aquaculture is now viewed as a strong option to increase fish production as it plays a vital 

rolein providing food security in India. Aquaculture informatics can be described as the 

scientificapplication of Information technology in biological concepts that enhance the 

productivity andeconomic viability of aquaculture sectors. Advances in electronic 

communication, combinedwith specific cooperative efforts, should be used to increase the 

information exchange in theregion. It is nation's part to educate the fish farmers through 

community based organizationandtoprovide aninformationsystem,inlowcost,tofulfilltheir 

requirements. 

Syllabus: 
 

1. Principlesofaquaculture: 

a) Definition,basics,scopeandhistory ofaquaculture,currentnationalandglobalscenario 

b) Majorcandidatespeciesforaquacultureinfresh,brackishandmarinewaters 

 

3L 

 

2L 
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2. Freshwateraquaculture: 

a) BasicsofPondculture(IMCculture:from 
pondpreparationtofishharvesting),penculture,cageculture,runningwaterculture 

system,wastewaterfishery. 

b) Basicsofmonoculture,polycultureandintegratedculturesystem. 

c) Waterqualitymanagementforaquaculture 

d) Commonlivefishfoodorganisms 

 

2L 

 

2L 

2L 

2L 

3. Coastalandmarineaquaculture: 

a) Cultivable brakish water fin fishes and shellfishes: Traits of important cultivable 

fishandshellfishes,Majorandminorcarps,tigershrimp,whiteshrimp,mudcrab,mussel, 

clam, oysters (edible & pearl), lobsters, sea weeds, seed resources fromIndiancoast 

b) Mariculture practices:Methods of shellfish culturein/on rafts, racks, cages, 

polesandropes,introductiontoseaweedculture,pearlculture 

 

5L 

 

 

 
4L 

4.Impact ofclimate changeonfishes 3L 

5.Bestpracticesforsustainableaquaculture 2L 

 

 

Referencebooks/Journalarticles: 
 

1. Roy,A.K.andN.Sarangi(2008).AppliedBioinformatics,Statistics&EconomicsinFisheriesResear

ch,New IndiaPub.Agency. 

2. Burnell, G. and G. L. Allan (2009). New Technologies in Aquaculture: Improving 

ProductionEfficiency,QualityandEnvironmentalManagement,CRCPress. 

3. Food and A. O. o. t. U. Nations (1964). FAO Fisheries Technical Paper, Food and 

AgricultureOrganizationofthe UnitedNations (ISBN 9251055548,9789251055540). 

4. Zazueta, F. S. (2006). Computers in Agriculture andNatural Resources: Proceedings of 

the4thWorldCongress:Orlando,Florida,USA,July24-

26,2006,AmericanSocietyofAgriculturalandBiologicalEngineers. 

5. Bank, T. W. (2012). Agricultural Innovation Systems: An Investment Sourcebook, 

WorldBankPublication.(ISBN 0821389440,9780821389447).Length680pages. 
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CourseNo:ZOO295(Practical): 
 

Biosystematics,Ecologicalprinciples,Biophysics,andBiochemistry 
 

(50Marks,4credit) 
 

Syllabus: 

 

1. Biosystematics 
 

a) Preparationoftaxonomic key 
 

2. Ecologicalprinciples 
 

a) Estimationofprimaryproductivityinaquaticecosystems 
 

b) Estimationoftransparencyofwater 
 

c) Measurementofthe intensityoflight–usingLux meter. 
 

d) Determinationoftheminimumsizeandnumber ofquadrat–Speciesareacurvemethod. 
 

e) Studyofdensity,diversity,frequencyandabundanceoftheplantcommunity. 
 

3. Biophysics 
 

a) Demonstrationofosmosis(Potatoosmoscope) 
 

b) Microscopicstudyofhypotonicandhypertonictreatmentofmammalianerythrocytes 
 

c) EstimationofpH ofsolutionsbypHmeter. 
 

d) Demonstrationofphase-contrastandfluorescencemicroscopy(Liveandvirtual) 
 

4. Biochemistry 
 

a) Quantitativeestimationofprotein-Lowrymethod/ Bradfordmethod. 
 

b) Proteindenaturationand renaturationassay 
 

c) EstimationofGlucose,cholesterol,totalproteinandurea 
 

d) EstimationofDNAbyDiphenylamine reagent. 
 

e) DetectionofaminoacidsbyNinhydrinreaction. 
 

f) DeterminationofKm&VmaxofenzymesAmylase/Alkalinephosphatase. 
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CourseNo:ZOO296(Practical): 
 

MolecularBiology,ParasitologyandFieldStudy 
 

(50Marks, 4credit) 
 

Syllabus: 
 

1. Parasitology 
 

a) SmearpreparationandstainingofrectalcontentofBufosp./Cockroach 
 

b) Preparationandstaining ofbloodparasitefrompigeonblood. 
 

c) Identification: 
 

Plasmodiumsp., Leishmaniasp.,Ascarissp., 

Fasciolasp.,Paramphistomumsp.,Anophelessp.,Culexsp.,Aedessp.Columbicola 

sp.,Pediculussp.,Cimex sp. 

2. MolecularBiology 
 

a) Isolation&purificationofDNA fromtissue. 
 

b) Principle&methodofAgaroseGelElectrophoresis 
 

3. Fieldstudy 
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2ndYEAR 

SEMESTER-III 

CourseNo:ZOO301:EntomologyandEcotoxicology 
 

(50Marks,4credit) 
 

UNIT I: ZOO 

301.1:EntomologyExpected course 

outcome: 

The subject of entomology deal with the study of different aspects of insects, the largest 

animaltaxa of the world has been included in the general syllabus of Zoology for the third 

semestermainlytogivethestudentsanunderstandingonthreedifferentaspectsofentomology—

morphology and classifications, some relevant aspects of insects’ physiology and some 

uniquephenomenaintheinsectslifesuchbioluminescence,pheromones,secondaryadaptationaquat

ic insects, insects-plants interactions , integrated management of insects pats etc. so 

thatthestudentscandevelopnotonlytheinterestonthisinterestingandimportantfaunalcomponents 

but also can undertake measures for the conservation of beneficial insects 

andcontroloftheharmfulones. 

Syllabus: 
 

1.Importance, diversity and conservation of insects – Insect biodiversity, 

uniquenessandadaptability,insectconservation.Insectforfoodandsilk–

prospectsandproblemsofsericultureindrought-

pronelateritictractsofSouthWestBengal,India. 

 

4L 

2.General characters andclassificationof Insects (up to order)-Insect’s 

head,capsule,antennae,legs,wings,the digestive system with special emphasis to 

themidgut,filterchamberandperitrophicmembrane;integument,Insects’neuro-endocrine 

system and Hormonal regulation – components, the chemical structure ofhormones 

andfunctions;molting andmetamorphosis,insects’ egg-

type,hatching,growth,development,diapauseandaestivation. 

 

5L 

3.Biology, nature of damage and control of insect pests - Jute, cashew, betel vine 

andstored grains; Integrated approach to pest management (Dynamics of Economic 

InjuryLevel (EIL); Economic Threshold Level); Biological control of pests: 

Challenges andsuccess. 

 

4L 

4.Aquaticinsects–Diversityoffreshwaterandmarineinsects,Adaptation–

waterbalance;Importanceforenvironmentalmonitoring. 

3L 
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5.Insect behavior - Pheromones – Structure of pheromone glands; types and 

functions;biochemical synthesis of pheromones. Bioluminescence– Light producing 

organs,Mechanismoflightproduction,Controland significanceoflightproduction. 

4L 

6.Insects and Plants – Insect plant interaction and co-evolutionary interactions 

betweenplants and animals; Plant chemicals and their effect on insects; Pollination by 

insects;Organic compoundsandtheirbiosynthesispathwaysininsects. 

3L 

7.Insect’sPerceptionoftheenvironment:Pheromones,allelochemicals,semiochemicals,etc.;I

ntra-specificandinter-specificchemicalandmechanicalcommunicationsininsects. 

2L 

Referencebooks/Journalarticles: 
 

1. PrincipalofInsectMorphologyRESnodgrass 

2. ImmsgeneralTextBookofEntomologyOWRichards&RG Davies 

3. TheInsects: Structure&FunctionRFChapman 

4. Generaland AppliedEntomologyKKNayar,AnanathaKrishnan&David 

5. ThescienceofEntomologyRomser&Stoffolans 

6. InsectPestManagement:DDent 

7. Entomology&PestmanagementLPPedigo 

8. InsectPestsinTropicalForestry:MartinR.Speight(CABIPublishing) 

9. Entomology:CGillot 

10. Insectevolutionaryecology:MDE Fellowery, GJHolloway 

11. InsectPhysiologicalEcology-MechanismsandPatterns:StevenL. 

ChownandSueW.Nicolson(OxfordUniversityPress) 

12. PheromonesandAnimalBehaviour:TristramD.Wyatt(OxfordUniversityPress) 

 

 
UNITII:ZOO301.2:EcotoxicologyE

xpected course outcome: 

The purpose of toxicity testingis to generate information about asubstance’s toxic 

propertiessothat its health and environmental riskscan beadequately evaluated. Inthe aquatic 

sector,the toxicological study may ensure the health of the local aquatic organism and related 

tohumanhealth. 
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Syllabus: 
 

1.Xenobiotics 

Generalideaof Xenobiontsand theirPhysical&Chemical 

Properties;Corrosive,Metabolic, Neurotoxic, Mutagenic & Carcinogenic 

toxins;Characteristics of toxin,RouteofEntry,MechanismofAction. 

 

5L 

2.Toxicity test&bioassay 

LC50,LD50,Dose-responsecurve;Biotransformation,Bioaccumulation&Biomagnification 

of Xenobiontsinfood chain;Hazardous heavy metalsandtheirtoxicityandpossible 

antidotes;Elementaryidea onChelationtherapy. 

 

6L 

3.AquaticToxicology 

Aquatic environment, Factors affecting the Environmental Contraction of 

Chemicals,Toxicological concepts and Principles, Factors that influence Toxicity, 

Toxic agentsandtheireffects,concentration–

ResponseRelationships,toxicitytesting,BiomonitoringToxicitydata 

andEnvironmentalregulation. 

 

6L 

4.Immunotoxicology 

Immunology–Defensiveresponses,Immunologicalmethodology;Immunotoxicology 

– EffectsofclassesofToxicants. 

 

3L 

5.EnvironmentalGenotoxicology 

BasicmechanismofDNAdamage,Analyticaltechniques,InsituEnvironmentalGenotoxicit

ystudieswithAquaticspecies,andpotentialvalueofEnvironmentalgenotoxicity. 

 

5L 

 

 
Referencebooks/Journalarticles: 

 

1. Newman,M.C.andW.H.Clements(2007).Ecotoxicology:AComprehensiveTreatment,CRCPress

.CRC Press,2007. 

2. Jorgensen,E.(2010).Ecotoxicology,ElsevierScience.AcademicPress,2010. 

3. Walker,C.H.,R.M.Sibly,etal.(2016).PrinciplesofEcotoxicology,FourthEdition,CRCPress. 

4. Hoffman,D.J.,B.A.Rattner,etal.(2002).HandbookofEcotoxicology,SecondEdition,CRCPress. 

5. Forbes,T.L.(1993).EcotoxicologyinTheoryandPractice,SpringerNetherlands.SpringerScience

&Business Media,1993. 
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CourseNo: ZOO302:MolecularEvolutionandMicrobiology 
 

(50Marks,4credit) 
 

UNITI:ZOO302.1:MolecularEvolutionEx

pected course outcome: 

The curriculum in evolution includes modern aspects of evolution and molecular 

phylogenetictree. DNA and amino acid sequences study by genomics and proteomics data 

analysis and findout the similarities and dissimilarities between different species ofthe same or 

diverse group.By nearest neighbor analysis and by the principle of parsimony, a gene tree could 

be made. PGstudents are benefitted from the study of genome analysis and by finding the 

sequences, theymaybeabletofindoutthemolecular systematicposition. 

Syllabus: 
 

1. Neo-Darwinism 

a. Hardy-Weinberglawofgeneticequilibrium 

b. Adetailedaccountofdestabilizingforces:(i) Naturalselection(ii) Mutation 

(iii)Geneticdrift(iv)Migration 

 

2L 

3L 

2. Molecularphylogenies 

a. Constructionofphylogenetic trees 

b. Phylogenetic Inference-Distance methods, parsimony methods,

 maximumlikelihoodmethod 

c. Immunologicaltechniques 

d. Aminoacidsequencesandphylogeny 

e. Nucleicacidphylogeny,DNA-

DNAhybridizations,restrictionenzymesites,nucleotide sequencecomparisons 

andhomology 

 

4L 

4L 

 

4L 

4L 

4L 

ReferenceBooks/JournalArticle: 
 

1. IntroductiontoGeneticAnalysisbyJ.F.Griffiths 

2. Genetic:AnalysisandPrinciplesbyRobertJ.Brooker 

3. AnIntroductiontotheGeneticAnalysisbyDavidT.Suzuki 

4. Genetics:AConceptualApproachbyBenjaminA.Pierce 

5. iGenetics:AMolecularApproachbyPeter J.Russell 

6. PrincipleofGeneticsbyPeterSnustad 
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UNITII:ZOO302.2:MicrobiologyE

xpected course outcome 

To gain knowledge on the importance of microorganisms as primary decomposers, 

producefood products, produce Antibiotics, synthesize chemicals that our body needs, as test 

organisms,prevent potential pathogens, Insect Pest Control, Bioremediation, and Genetic 

Engineering.Withthisexposure,studentscanbeemployed 

intesting/pathologylaboratoriesalternatively. 

Syllabus: 
 

1. Resolvingpowersofdifferentmicroscopes. 1L 

2. Microbialclassification: varioussystemsandtheirbasis,Bergey’smanual. 2L 

3. CategorizationofBacteria:basedonGram-staining,spores,temperature,pH, 

oxygen;detailedmorphologyofBacteria. 

3L 

4. GeneralattributesofAlgae, Protista,Fungi&Virus:classification, structural 

uniqueness,reproduction,medicalimportance. 

2L 

5. MicrobialPhysiology: 

i. GrowthinBacteria:normalgrowthcurve;methodsofmeasuringgrowth-

directandindirectcount(cellnumberandcellmass). 

ii. CalculationofGrowthrate &Generationtime; strategiesofcelldivision. 

 
5L 

6. Microbialidentification:colonycharacteristicsandbiochemicalidentification 

(benchtoptests). 

2L 

7. MicrobialNutrition: 

i. Culturemedia–types,purposeandexamples. 

ii. Culturetechniques;pure cultures. 

 
3L 

8. Microbialecology:Biofilm;Roleofsoilmicrobialcommunity 2L 

9. BacterialCommunication:Chemotaxisandquorumsensing- significanceand 

mechanism. 

2L 

10.Microbialfermentation:manufactureofindustriallyimportantproducts. 3L 

 

Referencebooks: 

1. Prescott'sMicrobiology-

ChristopherJ.Woolverton,Professor,LindaSherwood,JoanneWilley.2016. 

2. Microbiology:AnIntroduction- GerardJ.Tortora,BerdellR.Funke,ChristineL. Case.2018. 

3. EssentialsofMicrobiology-RaphaelTurner.2018. 
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SPECIALPAPER:FISHERY 
 

CourseNo:ZOO303A:Ichthyotaxonomy& Biologyand Limnology &Oceanography 
 

(50Marks,4credit) 
 

UNIT I: ZOO 303A.1: Ichthyotaxonomy&Biology 

Expected course outcome: 

A sustainable approach to fisheries and aquaculture will help to protect our natural 

resourcesandensurethatfishstocksareavailableforfuturegenerations.Overfishing,ineffectiveman

agement practices, industrial development and agricultural pollution have reduced fishstocks. 

Syllabus: 
 

1.Classificationoffishes (up toorder)and shellfishes. History and Introduction to ray fin 

fisheries 

3L 

2.Fish nutrition and growth: Fish feed type 1. Floating 2. Sinking 3. Dust; Formulation 

ingredient: Conventional and Non-conventional; Factors concern with fish growth, 

LiveFishfoodorganism. 

3L 

3.Fish reproduction and development: Type of reproduction, egg type, embryonic 

development and life cycle stages; gonado-somatic index, ponderal index, fecundity. 

4L 

4.Endocrineregulationoffishreproduction, Endocrine glands , pituitary, thyroid, thymus, 

types of hormones and their functions. 

3L 

5.TemperaturesensitivityandThermoregulationinfishes. 3L 

6.F i s h  m i g r a t i o n  a n d  b e h a v i o u r  ; t y p e s  c a u s e  a n d  

s i g n i f i c a n c e s   

3L 

7.Digestionandabsorptioninfishes, quantitative and qualitative analysis of stomach content 3L 

8.Age and growth determination in fish by direct and indirect methods. 3L 

Referencebooks/Journalarticles: 

1. FundamentalsofFishTaxonomy:K. C. Jayaram 

2. TextbookofFishBiology&amp; Fisheries3rdEdition:SSkhannaHRSingh 

3. ThePhysiologyofFishes:5thEdition:SuzanneCurrie, DavidH.Evans. 

4. FishDiseasesandMedicine: 1stEdition: StephenA.Smith 

5. Fish Anatomy–byShagufta 

6. Anatomyoffishes:WilhelmHarder 
 

 

UNIT I: ZOO 303A.2: Limnology and Oceanography 
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Expected course outcome: 

Habitatdiversity,complexityandstabilityprovidethediversityinfisheryresources.Properscientificmana

gementofthehabitatsandresourcesofferssustainabledevelopmentinaquaculture. 

 

                 Syllabus 
 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

Referencebooks: 
 

1. Limnology:LakeandRiverEcosystemsbyRobertG.Wetzel. 

2. Oceanography:AnInvitationto MarineScienceGarrison,T.,Ellis,R.9thEdition. 

 

 

 

 

 
 

 

 

SPECIALPAPER:ECOLOGY 
 

CourseNo:ZOO303B:BiodiversityandConservationEcologyandAquaticEcology 
 

1.Lentic&Loticsystem–structure&function. 2L 

2.Lakes–Types,structure,function& fisheryresources 3L 

3.ReservoirfisheryinIndia. 3L 

4.Wastewaterfishery,wastewater nature,wastewaterasaresource. 3L 

5.Oceanicanddeep-seafishery,importantfaunalresources. 3L 

6.Estuary– structure,function &fisheryresources. 3L 

7.Marinefisheries 2L 

8.Aquaticpollution–Riverinepollution&marinepollution:causesandimpact 3L 

9.Applicationofremotesensing &GISinthefishery. 3L 
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(50Marks,4credit) 
 

Expected course outcome: 

 

Boththeoryandpracticallearningprocessesaretoacquaintstudentswiththebasictraditional/convent

ional components of ecological scienceto develop the proper knowledgebase to tackle the 

ongoing environmental changes in and around human settlements, withspecial emphasis on 

the landscapes & ecosystems of south West Bengal. The major emphasiswas laid in developing 

the syllabus to cover not only traditional aspects of Ecological but alsomodern developments in 

the sphere of ecological sciences: system, mathematical, molecular,urban,restorationand 

aquatic ecology. The entire syllabus has four dimensions-

SystemsEcology,HumanEcology,andAquaticEcology&WildlifeEcology. 

UNITI:ZOO303B.1:BiodiversityandConservationEcologySyll

abus: 

1.Benefitsofbiodiversity;CBD, Megadiversitycountries. 2L 

2.Biodiversity:status,monitoring(surveys)anddocumentation;levelsofbiodiversity 

measurement;mappingofBiodiversityhotspots. 

3L 

3.ThreatstoBiodiversity; Causesand ConsequencesofBiodiversityDeclines; 

BiodiversityandEcosystemStability. 

2L 

4.MajorapproachestoBiodiversitymanagementandWildlifeConservation. 2L 

5.Necessity and Objectives of Conservation; IUCN Red List Category Version 

3.1;Categoriesofendangeredanimals;RedDataBook;ReddatasheetforIndia.IUCNcatego

riesofProtectedAreas-NationalParks,Sanctuaries,BiosphereReserves. 

WorldHeritageSites. 

3L 

6.GloballyThreatenedSpecies-Invertebratesandvertebrates;Trendsinthe Statusof 

ThreatenedSpecies;Causesofthreat;EthicsofWildlifeManagementandConservation. 

2L 

7.CriticallyEndangered VertebratesofIndiawithspecialreferencetoWestBengal; 

EndemicAvifaunaofIndia– IBAsofWestBengal. 

2L 

 



41  

8.Indiancasestudiesonconservation/managementstrategy;Socialforestry:Joint 

Forest management-Arabariconcept. 

2L 

9.Wildlife crime;CITES. 2L 

10.Typesofconservation:(i)Ex-situconservation:captivebreeding;species 

reintroduction,speciestranslocation;populationreinforcement;(ii)In-situconservation. 

2L 

11.Technologies forWildlifeResearchandManagement. Toolsandtechniques for 

wildlifecensusandsurvey. 

Remotesensing:thebasicideaofGISandGPSandtheirapplicationinhabitat&wildlifeconse

rvation. 

3L 

 

Referencebooks: 

1. BiologicalScience5thEd;Pearsonpublication- Freeman,Quillin&Allison 

2. ConservingForestBiodiversity:AComprehensiveMultiscaledApproach-

DavidB.Lindenmayer,JerryF.Franklin.2013. 

3. ValuationandConservationofBiodiversity:InterdisciplinaryPerspectives…MichaelMarkussen,

RalphBuse,HeikoGarrelts,MaríaManezCosta,SusanneMenzel,RainerMarggraf.2005. 

4. Practical Approaches to the Conservation of Biological Diversity- Richard 

KenithBaydack,HenryCampa,JonathanB.Haufler.1999. 

5. https://www.nature.com/scitable/knowledge/library/causes-and-consequences-of-biodiversity- 

declines-16132475/ 

6. 2004 IUCN Red List of Threatened SpeciesTM. A Global Species Assessment. Edited by-
JonathanE.M.Baillie,CraigHilton-TaylorandSimonN.Stuart.2004 

7. https://www.cms.int/sites/default/files/fact_sheet_wildlife_crime.pdf 

8. https://www.traffic.org/what-we-do/projects-and-approaches/wildlife-conservation- 

technology/wildlife-sniffer-dogs/ 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

http://www.nature.com/scitable/knowledge/library/causes-and-consequences-of-biodiversity-
http://www.nature.com/scitable/knowledge/library/causes-and-consequences-of-biodiversity-
http://www.cms.int/sites/default/files/fact_sheet_wildlife_crime.pdf
http://www.cms.int/sites/default/files/fact_sheet_wildlife_crime.pdf
http://www.traffic.org/what-we-do/projects-and-approaches/wildlife-conservation-
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UNITII:ZOO303B.2:AquaticEcologySy

llabus: 

1.Water as a resource - types and distribution; past changes and present status; 

Hydrologicalcycles–

differentphases,factorscontributingtothedegradationofwaterqualityandmanagement. Socio-

Ecohydrological balancing: Sustainable water management- surface 

&groundwaterrelationships;Baseflow,porosity,permeability,transmissurity,andstorativity. 

2. Structureandfunctionofaquaticecosystemsandtheirmanagement:- 

a) Conservation strategies of the river, floodplains, lakes, freshwater wetlands, 

saltmarshandcoastaldunes –inrespectofclimatechange. 

b) MarineEcosystem:Origin,Extentandzonationof thesea,physical propertiesandphysical 

processes, chemical composition, behavior and fate, biological components 

andtheirinteractions. 

c) CoastalEcosystem:Definition,extentandtypes,zonationandgeomorphologicalfeatures, 

significance, human-induced problems, global and marine diversity, 

integratedcoastalzonemanagement. 

d) Estuarine Ecosystem: Definition, classification, structure – biotic assemblage and 

theirinteractions,function. 

e) Mangrove Ecosystem:Definition; specialty of this ecosystem; structure and 

functionwithspecialreference toSundarbans,India;ProblemsandManagement. 

f) Coral Ecosystem: Definition, types and distribution, specially with regard to 

biodiversity,productivityandecosystemfunctioning,problemsandmanagement. 

g) WetlandEcosystem:Definition,distribution,causalfactors,wetlandclassification,zonationan

dsuccession,significance andvalues,RamsarsitesinIndia. 

h) River Ecosystem: Fluvial hydrosystem approach; catchment size and drainage basin 

fromselected major rivers, hydrochemical dynamics, biological productivity, human 

impactsandmanagementperspective. 

3.Wastewatermanagement–types,source,physical-

chemicalproperties,recyclingandbioremediations. 

4.Aquaticbiota,typesandtrophicinteractions–
Macrophytes,phytoplankton,zooplankton,periphyton,benthos andnekton. 

5.Aquaticbiodiversity:Potentialthreatsandconservation inIndianperspectives 

Referencebooks: 

1. Limnology:LakeandRiverEcosystems -RobertG.Wetzel.2001.ThirdEdition. 

2. FreshwaterEcology:ConceptsandEnvironmentalApplicationsofLimnology-

WalterK.Dodds,MattR Whiles.2010. 

3. RiverineEcology(Volume1and2)(PublishedbySpringerNature)ChakrabortySusantaKumar 

4. TheBiologyofPollutedWaters;H.B.N.HynesandF.T.K.Pentelow;LiverpoolUniversityPress;Pag

e1-202. 
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CBCS 

CourseNo:C-ZOO304:Geneticsand BasicandAppliedImmunology(CBCS) 

(50Marks,4credit) 
 

UNITI:C-ZOO304.1:Genetics 

Expected course outcome 

Thecoursewillprovideanunderstandingofgeneticanalysisatthegene,genomeandpopulation levels. 

Understanding Drosophila genetics and evaluating the various aspects ofstructural, functional 

and comparative genomics. Designing and developing experiments usingDrosophilaandtheir 

evaluationthroughgeneticanalysisandinterpretations. 

Syllabus: 
 

1. Sex-chromosomeinheritance 

i) ChromosomalDeterminationofSex, X-linkedinheritance 

ii) PedigreecharacteristicsofHuman,X-linkedinheritance 

iii) Nondisjunctionasproofofthe chromosometheoryofheredity 

iv) ChromosometheoryofHeredity 

v) SexDeterminationinDrosophila 

 
2L 

2L 

1L 

1L 

1L 

2. Probabilityin theprediction ofprogenydistributions 

i) Usingthebinomialdistributioningenetics 

ii) Testinggoodnessoffittoagenetichypothesis, TheChi-SquareMethod 

 
2L 

1L 

3. GeneticLinkageandChromosomeMapping 

i) Linkageandrecombinationofgenesinachromosome 

ii) TheChi-squaretestforlinkage 

iii) Eachpair oflinkedgeneshasacharacteristicsfrequencyofrecombination 

iv) GeneticMapping, Mapdistanceandfrequencyofrecombination 

v) Crossing–over 

vi) Recombinationbetweengenesresultsfromaphysicalexchangebetweenchromosome

s 

 
1L 

1L 

1L 

2L 

1L 

1L 

4. GeneticMappinginThree-PointTestcross 

i) ChromosomeInterference indoublecrossovers 

ii) GeneticMappingFunctions,GeneticMapDistanceandphysicaldistance 

 
2L 

2L 

5. Thecentraldogma ofLife 

i) OverviewofOrganisationofDNA inchromosome 

ii) ThebasicconceptofReplication,transcriptionandtranslation 

 
2L 

2L 
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Referencebooks: 

1. IntroductiontoGenetic AnalysisbyJ.F.Griffiths 

2. Genesviii byBenjaminLewin 

3. Genetic:AnalysisandPrinciplesbyRobertJ.Brooker 

4. AnIntroductiontotheGeneticAnalysisbyDavidT.Suzuki 

5. Genetics:AConceptualApproachbyBenjaminA.Pierce 

6. iGenetics:AMolecularApproachbyPeter J.Russell 

7. PrincipleofGeneticsbyPeterSnustad 

 
 

UNITII:C-ZOO304.2:BasicandAppliedImmunologyExpected 

course outcome 

Thiscoursewilldescribetheimmunesystemsofvertebratesthatenablethemtorecognizeand 

respond specifically to foreign substances. The students will be able to comprehend the roles of 

thelymphoidorgan,immunesystemcells,antigens,antibodies,MHC,antigenpresentationandimmunity 

toinfectious diseases. 

Syllabus: 
 

1. Overviewoftheimmunesystem:InnateandAcquiredimmuneresponse 3L 

2.Cellsandtissuesof immunesystem:Hemopoietictissues:Structure& 

function[Annelida/Arthropoda/Mollusca;Chordata(Class-

Fish/mammals)],Bloodcells:Structure &function 

5L 

3.

 OrgansandImmuneSystemMicroenvironments:PrimaryLymphoidOrgans,SecondaryL

ymphoidOrgans 

5L 

4. OutlinefortheHumoralandCell-Mediated(Cellular)BranchesoftheImmuneSystem 4L 

5. StructureandtypesofAntibody,T-cell 

receptor,andMajorHistocompatibilitycomplex(MHC) 
3L 

6. AppliedImmunology:-ELISA,RIA,Immunohistochemistry,Vaccination 5L 

 
Referencebooks: 

 

1. Abbas,A.K.,Lichtman,A.H.andPillai,S.(2018).CellularandMolecularImmunology.9thed.Saund

ers. 

2. Kindt,T.,Goldsby,R.Osborne,B.(2013).Kuby’sImmunology.7thed.W.H.FreemanandCo. 

3. KennethM, CaseyW, (2016)Janeway’sImmunobiology9thed. GarlandScience. 

4. WoodP.(2006)Understandingimmunology. 2nded.Pearson. 
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CourseNo:ZOO395:Practical 
 

Entomology,Ecotoxicology,MolecularEvolutionandMicrobiology 
 

(50Marks,4credit) 
 

Syllabus: 

 

1) Entomology 
 

a) Collectionand preservationofinsects 
 

b) Studyofthebehavioralmodificationoflegsinthehoneybee. 
 

c) EntomologicalcommentsoncommonPests, 

Aquaticinsects,andInsectsofmedicalandeconomicimportance.Galls&Seedcocoon 

d) Mounting ofstingapparatus&couplingdeviceofHoneybee. 
 

2) Ecotoxicology 
 

a) Dose-responsecurve 

 

b) Lethaldose estimation 
 

c) MATCinafishspecies 
 

d) Lethaldose50mortalitycurve 
 

3) Molecularevolution 
 

a. Constructionofphylogenetic trees 
 

b. Hardy-Weinberglawofgeneticequilibrium 
 

c. Estimationofgenefrequency 
 

4) Microbiology 
 

a. Stainingandidentificationofbacteria,endospores,etc.,fromaculturemedia. 
 

b. Differentmethodsofstaining:Gramstaining,Negativeanddifferentialstaining. 
 

c. PreparationofdifferentculturemediawithSterilizationtechniques. 
 

d. Inoculationofmicrobestorespectiveculturemediathroughproperculturemethods. 
 

e. EnumerationofColiformbacteriausingmultipletubefermentationmethod. 
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SpecialPaperPractical 
 

CourseNo:ZOO396A:FisheryPractical-I 
 

(50Marks,4credit) 
 

Syllabus: 
 

1. Identificationoffin fish,rayfish,andshellfish. 

2. QualitativeandQuantitativeestimationofzooplankton. 

3. Identificationoffishparasites. 

4. AROinfishes. 

5. Identificationofshellfishes. 

6. Identificationofdifferentdevelopmentstagesofprawnsand crabs. 

7. Visit shrimp,prawn,andbioflochatcheries. 

8. Fieldstudy. 
 

CourseNo:ZOO396B:EcologyPractical-I 
 

(50Marks,4credit) 
 

Syllabus: 
 

1. PreparationofClimograph 
 

2. Estimationoftransparency, TSS,TDS,conductivity,hardness, salinityandalkalinityofwater. 
 

3. EstimationofN, P, and Kcontent ofwater/ soil. 
 

4. Basic principle pertaining to acid digestion for the estimation of heavy metals in the 

watersample. 

5. EcologicalcommentsonmajorbioticcomponentsintheAquaticsystem 
 

6. Recording/documentation and submission of terrestrial/aquatic faunal components in and 

localareas – (Collection, preservation, identification and analysis of aquatic biota – 

phytoplankton,zooplankton,benthos,periphyton,aquaticinsects,nektonandmacrophytes). 

7. ApplicabilityofGPS/GISinrecordingbioresourcesandmappingthelandscape. 
 

8. SubmissionofLaboratorynotebook. 
 

9. Fieldstudy 
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2ndYEAR 

SEMESTER- IV 

CourseNo:ZOO401:EnvironmentalPollution,ManagementandBiodiversityandBiost

atistics 

(50Marks,4credit)U

NITI:ZOO401.1:EnvironmentalPollution, ManagementandBiodiversity 

Expected course outcome: 
 

The students would be provided with the current status of environmental pollution and 

globalenvironmentalchange.Thecoursewouldcoverbiodiversity:status,monitoringanddocumenta

tion,significantdriversofbiodiversity change,andmanagementapproaches. 

Syllabus: 

 

1.Globalenvironmentalproblems;Bioinvasion-Principles,threatsandmanagement 2L 

2.Environmentalpollution:Types,naturalversusman-made;Globalscenario. 2L 

3.Airpollution:Compositionofair,zonationsoftheatmosphere;classification,properties/beha

vior and the fate of air pollutants; properties and role of oxides of nitrogenand sulfuras an 

airpollutant,greenhouse effect and global warming; 

photochemicalsmog,acidrains,theimpactofpollutants onhumanhealthandplants. 

 

 
4L 

4.Water pollution: Classification and behavior of water pollutants, point and non-

pointpollution, water pollution by agricultural wastes (fertilizers and pesticides); sewage, 

oil,thermalpowerplants;andeutrophication. 

 

 
5L 

5.   Soil pollution: Soil pollution through agricultural and solid wastes; soil erosion –

types and causative agents; Bioinvasion and its environmental impact; Biosafety and 

itssignificance. 

5L 

6.Environmental management: Ecodegradation and pollution;

 sustainableenvironmentalmanagement;indicatorsofqualityoflife.Ob

jectivesofconservation; 

4L 
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world conservation strategies. Biomonitoring. Green movements;

 traditionalenvironmentalknowledgeandpeople’sparticipation. 

 

7.Forestsandwildlifein India:Ecologicalperspectives,thedefinitionofwildlife 3L 

Referencebooks: 
 

1. WasteManagement;David C.Wilson;ClearendonPressoxford 1981;Page1-509. 

2. CoastalZoneManagement;TimothyBeatley,DavidJ.Brower,AnnaK.Schwab;IslandPress,

Washington;Page1-317. 

3. IntegratedSolidWasteManagement:EngineeringPrinciplesandManagementIssuues;Geo

rgeTchobanoglous,HilaryTheisen,andS.A.Vigil;McGrowhill; Page1-957. 

4. EcosystemManagement:ApplicationforSustainableForestandWildlifeResources;MarkS.Boye

e andAlanHaney;1-361. 

5. Urban Ecology: An International Perspective on the Interaction Between Humans and 

Nature;JohnM.Marzluff,EricShulenberger.WilfriedEndlicher,MarinaAlberti,GordonBradley,Clar

eRyan,CraigZumBrunnen,UteSimon;Springer;Page1-807. 

6. PrinciplesofWaterQualityControl;T.H.Y.Tebbutt;ButterworthHeinemann;Page 1-278. 

7. AnIntroductiontoPollutionScience:RoyM.Harrison;RSCPublishing;Page 1-330. 

8. SoilErosionand Conservation;R.P.C.Morgan; Longman;Page1-198. 

9. AquaticPollution:AnintroductoryTest;EdwardA.laws;AnIntersciencePublication,JohnWiley

&amp;Sons,INC;Page1-611. 

10.PollutionControlandWasteManagementinDevelopingCountries;RogersW’OOkot-

Uma,GeorgesEEkosse,YvonneGotlopBogatsu,KwesiDarkoh,OtlogetsweTotolo;TheCommonwe

althSecretariat;Page1–460. 

 
 

UNITII:ZOO401.2:Biostatistics 
 

Expected course outcome 

 

To learn about critical biostatistical concepts and efficient tools for summarizing and 

plottingdata and making decisions in the presence of uncertainty. The student will be 

acquainted withparametric and nonparametric statistics, samples and data. They will be able to 

understand t-test,Chi-square,correlation,regression,andAnova. 
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Syllabus: 
 

1.ConceptsofBiostatistics:Data,population,sampleandsampling,frequencydistribution, 

graphicalrepresentationofdata,parametricandnonparametricstatistics 

2L 

2.MeasuresofCentralTendency:Mean,medianand Mode 3L 

3.MeasuresofDispersion:Range,quartiledeviation,meandeviationandstandarddeviation,stand

arderror,varianceandcovariance 

3L 

4.Probabilitydistribution:Normaldistributions,Propertiesandusesofbinomialdistributionsand

Poisson’sdistributions 

2L 

5.Set theory andprobability 2L 

6.TestingofHypothesis:NullHypothesis.Levelofsignificance.Theerrorofinterference 

anddegrees offreedom. 

1L 

7.Analysisoffrequencies:Chi-squaretestfor goodnessoffit. 1L 

8.Student‘t’distribution 1L 

9.ZtestandFisher’sFtest 2L 

10. Correlation and regression: Properties and types of correlation. Pearson’s product-

moment correlation coefficient- properties, assumptions, computation from 

ungroupeddataandsignificancetest.Partialandmultiplecorrelations.RankcorrelationRegres

sions- types and models, simple linear regression – assumption, properties 

andanalysis.Multipleregression. 

4L 

11. Analysis of Variances: Types and models of analysis of variances. The assumption 

forANOVA.One-wayANOVA-

computationandinterpretationofFratio,multiplecomparisont-test, 

Scheffe’smultiplecomparisonf-test. 

2L 

12.NonparametricTests 2L 
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Referencebooks: 
 

1. Fundamentalsofbiostatistics. 7thed./BernardRosner 

2. PrinciplesofBiostatistics/MarcelloPagano/DuxburyPress1993 

3. Statistics in scientific investigation its basis, application and

 interpretation/GlenMcPherson/SpringerVerlag1990 

4. IntroductiontoBiostatistics/RobertRSokalandFJamesRohlf/DoverPublication 

5. BiostatisticalAnalysis,5thEdition,JerroldH.Zar 

6. Biostatistics byDDas 

 

 
CourseNo:ZOO402:DevelopmentalBiologyandNeuroendocrinology 

 

(50Marks,4credit) 

 

UNITI:ZOO402.1: 

DevelopmentalBiologyExpected course 

outcome: 

Thecoursewillprovideabroadareafromembryologytodevelopmentalbiology.Thestudentswillbeabletounderst

andembryonic development,reproductivefunctionandfertilization. 

Syllabus: 
 

1.Earlydevelopment andmolecularmechanismofAmphibian axisformation: 
 

Inductiveinteractions,organizationofasecondaryaxis,thedorsalandventralsignalofthe 

organizer,functions ofthe organizer,epidermalinduction. 

 

 
8L 

2.Regeneration:Regenerationofanimalswithspecialemphasis 

ontheprocessofregenerationinHydraandAmphibia. 

8L 

3.Beginninganeworganism:FertilizationinseaurchinsandMammals,thechemoattraction of 

sperm and egg, species-specific binding of acrosomal process, thefast and slow block 

of polyspermy, the role of calcium and egg activation in seaurchins. Translocation and 

Capacitation in mammals, recognition at zonapellucida,mouse 

acrosomereactionandgametefusion 

 

 
9L 
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Referencebooks: 
 

1. Developmentalbiology,11thedition2016byS.F.Gilbert 
 

2. PrinciplesofDevelopment. 4thedition.LewisWolpert 

 

 
UNITII: 

ZOO402.2:NeuroendocrinologyExpected 

course outcome 

The course will provide an understanding of basic concept of the neural system. Students would 

beacquaintedwithelectricalsignalingandmechanism.Thecoursewillcovertheevolutionaryperspective

nervoussystem,functionalorganizationofthe CNSand endocrine disorder 

Syllabus: 
 

1.Electricalpropertiesofthenervecellmembrane,voltage-gated andligand-gated ionchannels 2L 

2.Actionpotential,localcircuit,synapses&synaptictransmission,gapjunctions. 3L 

3.Ionotropicandmetabotropicreceptors 2L 

4.Neuropeptides, neuromodulation, neuronvs.NSC 2L 

5.Hypothalamicreleasingandinhibitinghormones 2L 

6.Neuroendocrineglands ininvertebrates(Insect&crustaceans) 2L 

7.Neuroendocrineintegration 2L 

8.Commonneuraldisorders:Alzheimer'sandParkinson'sdisease 2L 

9.Mechanismofproteinandsteroid hormone action 2L 

10.Hormoneanddisease:Type-IandType-II diabetes, 

OrdinaryandExophthalmicgoiter,Addison'sdisease 

4L 
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Referencebooks: 
 

1. AnIntroductiontoNeuroendocrinology.CambridgeUniversityPress.BrownR

E(1994). 

2. MethodsinNeuroendocrinologyVanDeKar,LD.,CRCPress. 

3. ClinicalNeuroscience- KellyLambert,CraigH. Kinsley. 2004. 

4. Hall,J.W.(1992).AnIntroductiontoMolecularNeurobiology.OxfordUniversi

tyPressInc. 

5. Melmed,S., 

Polonsky,K.S.,Larsen,P.R,andKronenberg,H.M.(2015).WilliamsText

bookofEndocrinology(13thEd.).Elsevier. 

6. Robinson,D.(Editor)(1998).Neurobiology.Springer-

VerlagBerlinandHeidelbergGmbH &Co.KG. 

7. Sharma, D.,Singh,S. andSingh,R. (2021).TextbookofNeurobiology. 

DreamtechPress. 

 

 

 

SPECIALPAPER:FISHERY 
 

CourseNo: ZOO403A: 
 

AquacultureandFish Technologyand InlandandMarine fisheries 
 

(50Marks,4credit) 
 

Expected course outcome: 

 

Advancedknowledgeregardingaquacultureaswellasfisherywillaccelerateproductivityofaquaticr

esourcesandthatwillsolvetheproteinmalnutritionofthepeopleofourcountry.Applicationofmoder

ntechnologyandscientificapproachesinfisheryensuresustainabledevelopment in this section. 

By the application of modern approaches, in fish culture 

harvesting,processingandmarketingwillcreateaquaculturebasedindustrialdevelopmentandentre

preneurship. Diseaseassociatedwithfishanddifferentparasiteswhichdecreaseproductivity and 

proper control / management of these disease and parasitesalso play animportant role in 

fishery.Application of antibiotics and probiotics is also another modernaspect of fish health 

management. In near future, all ex-situ commercial culture practice willdepend on such 

antibiotics and probiotics. These modern aspects of fishery will create a globaldemandfor 

antibioticsandprobioticsinfisherysector. 

 

 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Shlomo%2BMelmed%2BMBChB%2B%2BMACP&search-alias=stripbooks
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UNITI:ZOO403A.1:Aquaculture&FishTechnology 

Syllabus: 

 

 

Referencebooks: 
 

1. TextbookOfFishGeneticsAnd 

BiotechnologybySalveBalasahebShankarrao. 

2. FishBiotechnologybyRangaMM. 

3. TextbookofAquaculturebyA.Patel(Author),S.N.Pathak. 

4. Aquaculture:FarmingAquaticAnimalsandPlants:LucasJohnS. 

5. ATextBookofAquaculture:MSrinivasuluReddy,K.R.SSambrasivaRao. 

UNITII:ZOO403A.2:Inland and Marine Fisheries 

1. Aquaculture-definitiontypesand scope. 1L 

2. Systemofaquaculture-pond culture,penculture,cageculture,bioflocculturesystem. 2L 

3. Extensive,semi-intensive,intensiveandsuperintensiveaquaculture. 2L 

4. Monoculture,PolycultureandIntegratedculturesystem. 2L 

5. ShellFishFishery–Prawnfishery, Crabfishery, MolluscanFishery. 2L 

6. Weedfish,predatoryfishandaquaticinsect 2L 

7. Water and soilqualityrelatedto 

Fishery,physical,chemicalandbiologicalfactorsaffectingtheproductivityofponds. 

2L 

8. ApplicationofBiotechnologyinFisheryandTransgenicfish, FishImmunology–

ApplicationofProbioticsandImmunostimulants 

4L 

9. FisheriesPlanning, EconomicsandExtension. 2L 

10. FishHarvesting&Processing. 2L 

11. Fishby-products 1L 

12. Fish disease and its management: 1. Infectiousdiseases-

Protozoan,Trichomoniasis,Myxosporidian,Helminth,Acanthocephalan,Blackspotdisea

se,ArthropodansandEpizooticulcerativesyndrome. 2. NonInfectiousdisease –

Gasbubbledisease,Gill disease,Algaltoxicosis. 3. Antibioticsinaquaculture. 

6L 
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Expected course outcome: 
Knowledge about the freshwater fishery resources, estuarine resources and marine resources and their 

wise and valuable utilization for mankind. Further the trainee will be acquainted with the modern 

aspects in marine fisheries like RS-GIS and waste-water treatment and management.  

 

Syllabus: 
 

1. Freshwater resources / marine water resources and their biology. 2L 

2. Trends in aquaculture. 4L 

3. Estuarine fishery in Bengal. 6L 

4. Reservoir fishery in India and its Merits and Demerits, cage and pen culture. 6L 

5. Waste water management: treatment process, merits and demerits in fishery. 
2L 

6. RS – GIS in aquaculture: Working principle and its application in fishery. 
3L 

7. Fishery traits: site selection, fish selection, culture and trading. 2L 

Referencebooks/Journalarticles: 
 

1. Jhirngan, VG (1975). Fish and Fisheries of India. Hindustan Publishing Corporation 

(India). 

2. Nelson, J. (2006) Fishes of the World (4th Edition). John Wiley and Sons. 

3. Collette, BB, Facey, DE, Helfman, G. (1997). The Diversity of Fishes: Biology, 

Evolution, and Ecology. Wiley – Blackwell. 
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CourseNo: ZOO403B:SystemEcologyandHumanEcology 
 

(50Marks,4credit) 
 

UNITI:ZOO403B.1:SystemEcologyEx

pected course outcome: 

Both theory and practical learning processes are to acquaint students with both the 

essentialtraditional/conventional components of ecological science in order to develop proper 

knowledgebase to tackle the ongoing ecological changes in and around human settlements, with 

specialemphasis to the landscapes & ecosystems of the south West Bengal. The entire syllabus has 

fourdimensions- Systems Ecology, Human Ecology, and Aquatic Ecology & Wildlife Ecology. 

ThemajoremphasiswaslaidondevelopingthesyllabustocovernotonlytraditionalaspectsofEcologicalbutal

somoderndevelopmentsinthesphereofecologicalsciences:system,mathematical,molecular,urban,restora

tionandaquaticecology. 

Syllabus: 
 

1. CommunityEcology: 

a) Natureofcommunities;CharacterizingCommunities;communitystructureandattri

butes; 

b) Levelsofspeciesdiversityanditsmeasurement; 

c) Speciesdiversityhypotheses;edgesandecotones. 

d) Metacommunityconcept:Metapopulationstructure;Fragmentation;M

etacommunitydynamics. 

 
1L 

 
 

1L 

1L 

2L 

2. EcologicalRestoration: 

a) Philosophyand typesofeco-restoration(ER);RestorationEcologyvs. 

ConservationEcology;ERandsustainability;ProcessofER;Trajectory;casestudies. 

 
4L 

3. Ecotourism: 

a) Foundationofecotourism,Sustainabledevelopment 

andecotourism,managementissues,meritsanddemerits. 

 
4L 

4. Ecosystemservices(ES) andhumanwellbeing: 

a) Significance;CategoriesofES;EcologicalEconomics. 

 
2L 
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5. MathematicalEcology: 

a) Basicconceptofecologicalmodeling;DeterministicandStochasticmodels; 

b) Patterns of Spatial distribution - Random, clumped and uniform coefficient 

ofdispersion. 

c) Indexofsimilarityandindexofassociation. 

 
2L 

2L 

 
 

1L 

6. Systemstructureand function ofsome Indianecosystems: 

a) Terrestrial system (forest): Ecological processes in Tropical forest ecosystem -

Vertical stratification of plants and animals. Production and nutrient 

cycling.Leaflitterdecomposition.Assessmentofvegetationhealth. 

b) Aquatic system (freshwater). Physiography of freshwater 

ecosystems,stratification,distributionsandmixingpatterns.EcologyofWetlandEcos

ystems:Water,Substrate,andLife. 

 
3L 

 

 

 
2L 

Referencebooks: 

 ElementsofEcology-ThomasMichaelSmith,RobertLeo Smith–2015. 

 Ecology:GlobalInsightsandInvestigations-PeterStiling –2011. 

 IssuesandPerspectives inLandscapeEcology-JohnA. Wiens,MichaelR. Moss. 2005. 

 HandbookofEcologicalRestoration – Vol.2.-MartinR.Perrow, AnthonyJ.Davy.2002. 

 https://www.nature.com/scitable/knowledge/library/characterizing-communities-13241173/ 

UNITII:ZOO403B.2:HumanEcologySy

llabus: 

1.Global Environmental Issues; Global warming – climate change; Acid 

rain;Stratospheric ozone layer destruction; Thermal Inversion – Smog, Point and 

Non-point pollution – fertilizers and pesticides. Carbon sequestration and 

landscapechange. 

4L 

2.Solidwasterecycling:Agriculture,Municipal,BiomedicalWastes–

nature,source,environmentalimpactandmanagement.Wastesinecosystemsandmanag

ement-urban waste, industrial waste, agricultural waste, radioactive 

waste,medicalwaste-effects andcontrol. 

4L 

3.

 EnvironmentalManagementandActs:EnvironmentalImpactAssessment:Definit

ion;TypesofEIA,EIAprocessandmethodologies–scoping,prediction, 

evaluation,mitigationandmonitoring;Socioeconomicimpactassessment;EIA 

4L 

 

http://www.nature.com/scitable/knowledge/library/characterizing-communities-13241173/
http://www.nature.com/scitable/knowledge/library/characterizing-communities-13241173/
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Notification.EnvironmentalManagementSystem,Ecomark.  

4.Urbanization: Urban environment – criteria and its present global status, 

majorenvironmental problems of cities. Urban impact on air and water 

environment,biodiversity,agriculture;IndoorPollution–

characteristicoftheindoorenvironment, common indoor pollutants, their sources 

and mode of action; Effectofurbanizationonbiodiversity. 

4L 

5.Wastelandandwatershedmanagement:Concept–integratedprocessandmechanism of 

wasteland restoration and watershed management; Soil erosion –typesandfactors. 

4L 

6.

 Sustainableenvironmentalmanagement:Rolesoftraditionalknowledgeandpeople'sp

articipation. 

2L 

7. Bioinvasion:Related terminologies; Underlyingoperatingprinciples; 

EcologicalConsequences—Case Studies. 

3L 

Referencebooks: 
 

1. ConservationandBiodiversity;AndrewP.Dobson;Scientific 

AmericanLibrary,NewYork;Page1-264. 

2. EnvironmentalBiotechnology: ABiosystemsApproach;DanielA.Vallero;Elsevier;Page1-742. 

3. GlobalMarineDiversity:ASrategyforBuildingConservationintoDecisionMaking;IslandPress,

WashingtonD.C.;Page1-383. 

4. ClimateChangeandBiodiversity;ThomasE.LovejoyandLeeHannah;YaleUniversityPress,

NewHavenandLondon;Page 1-416. 

5. Conservation Biology; Andrew S. Pullin; Cambridge University Press; Page 1-

342.6.Biodiversityand 

GlobalChange;O.T.Solbrig,H.M.VanEmdenandP.G.W.J.VanOordt;CabInternational,Internat

ionalUnionofBiologicalSciences;Page1-223. 

7. TheInternationalBusinessEnvironment:Globaland localmarketplacesinchanging 

World;JanetMorrison;PalgraveMacmillan;Pages1-516. 

8. BiofertilizersforSustainableAgriculture;ArunK.Sharma;Agrobios(India);Page1-

407.9.Introductionto PopulationBiology;DickNeal;CambridgeUniversityPress;Page1-393. 
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10. HandbookofEcologicalRestorationvolume1and 2;MartinR.Perrowand AnthonyJ.Davy. 

11. PerspectivesandIssues 

inEnvironmentalStudies;AnandaDebMukhopadhyay;VidyasagarUniversity. 

12. UrbanEnvironmentalManagement: Environmentalchangeand 

UrbanDesign;RodneyR.White;JohnWileyandSons,NewWork. 

13. Global Action for Biodiversity: An International Framework for Implementing 

theConservationonBiologicalDiversity;TimothySwanson;EarthscanPublicationsLtd.London. 
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CourseNo:ZOO494(Practical): 
 

Environmental Management, Biostatistics, Developmental Biology & Neuro-

endocrinology 

(50Marks,4credit) 
 

Syllabus: 
 

1. BiodiversityandEnvironmentalstress 
 

i. Qualitativeandquantitativeestimationofsoilandaquatic biodiversity. 
 

ii. Basicprinciplesfortheestimationofheavymetals. 
 

iii. EstimationofB.O.DandC.O.D 
 

2. Biostatistics 
 

i. Computationofcolumnstatistics 
 

ii. Testingofhypothesis:t-test,Z-test,andFtest 
 

iii. Computationandsignificancetestofproduct-

moment(r)betweentwocontinuousmeasurementvariables. 

iv. Computationofsimple linearregression. 
 

v. One-wayAnovaandtheirinterpretation. 
 

3. Developmentalbiology 
 

i. Extraction and identification of different stages of chick embryos (24 hours,48 hours 

and72hours) 

ii. Histologicalsectioningandstainingofdifferentstagesofthechickembryo. 
 

4. Neuro-Endocrinology 
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i. Neuroendocrinestructureininvertebrates 
 

ii. Endocrinestructureinvertebrates 
 

iii. Photomicrographofneurosecretoryelements. 
 

iv. Neurohistologicaltechniques 
 

 Electricalpropertiesofmembranes 

 Singleneuronrecording,patch-clamprecording,EEG,brainactivityrecording,lesionand 

stimulationofthe brain,pharmacologicaltesting,PET,MRI,CAT 

 Demonstrationofmodernneurodiagnostictools&techniques(EEG,CT-Scan,MRI) 
 

SPECIAL PAPERPRACTICAL 
 

CourseNo:ZOO495A:FisheryPractical-II 
 

(50Marks,4credit) 
 

Syllabus: 
 

1. IdentificationofShellfish,macrophytesandaquatic insects. 
 

2. Physicochemicalcharacteristicsofwater–

salinity,organiccarbon,nitrogen,potassium,phosphorus,turbidityandpH. 

3. Calculationof-Length-weightrelationship,gastrosomatic indexandgonadosomatic 

indexinIMC. 

4. EstimationofmuscleproteinandlipidfromIMC. 
 

5. Identificationoffreshwaterfishes 
 

6. Identificationoffishfoodorganism/aquaticweeds/aquaticinsects 
 

7. Morpho-anatomicaldemonstrationoffish 
 

8. Experimentaldemonstrationofanatomyoffinfishandshellfish.AROSystemoffish. 
 

9. Biochemicalparameterdemonstration:pH,DissolvedOxygen,BiologicalOxygenDemand,Che

micalOxygenDemand,turbidity,etc. 
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CourseNo:ZOO495B:EcologyPractical-II 
 

(50Marks,4credit) 

Syllabus: 
 

1. Estimationofthedegree offaunalsimilarityand associationbetweenspecies. 
 

2. Computationofmicro-distributionpatternfor spatialdistribution. 
 

3. Estimationofalpha, betaandgammadiversity. 
 

4. Analysis of the structure of biotic community: Abundance, Relative 

abundance,Frequency,SpeciesdiversityandDominanceindices;Shannon-

WeinerdiversityindexandImportanceValueIndex. 

5. EstimationoftexturalcompositionandWaterHolding Capacityofsoil. 
 

6. Evaluation of Restoration sites; Study of forest/vegetation health- Estimation of 

treeheight,DBH,standdensity,canopydensityandtreebiomass 

7. Vermitechnologyand relatedmatters: 

Analysisofbiotafromurbanwastematerialsandidentificationofsuitablespecimenforvermic

omposting. 

8. Airpollutionmonitoring:demonstrationoftheoperatingprinciplesHighVolumeSampler 
 

9. SubmissionofLaboratorynotebook. 
 

10. Viva-voce 

PROJECT/DISSERTATION 
 

Expected course outcome: 
 

The project report should include an introduction, methodology, techniques, results, 

discussionand bibliography.Institutional and study tour reports emphasizing theoreticalaspects 

shouldbeincluded. Evaluation of theprojectreport andviva-vocewillbe 

opendefensethroughPowerPointpresentationandevaluatedbythe externalexaminers. 

Syllabus: 
 

SpecialPaper Dissertation/project 

ZOO496A Fishery 
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ZOO496B Ecology 
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