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Program Specific Outcomes 
 

1. Understand and analyse the ecological and evolutionary principles such as evidences of 

comparative biology to explain how the theory of evolution offers the only scientific 

explanation for the unity and diversity of life and their economic importance. they will be able 

to use specific examples to explicit how descent with modification has shaped animal 

morphology, physiology, life history and behaviour. 

2. Understanding of fundamental concepts of various branches of zoology and efficiency in 

computational tools, numerical methods relevant to zoology. 

3. Acquire proficiency in experimental techniques, data analysis and drawing conclusions in 

zoology. 

4. Ability to critically evaluate scientific literature, synthesize information from multiple sources 

and apply scientific reasoning to solve problems in zoology and related fields. 

5. Demonstrate knowledge to acquire, articulate, retain and employ practical skills relevant to 

fundamentals of computer, molecular techniques and statistical tools.  

6. Students will be able to apply their knowledge of zoology to address real world challenges in 

areas such as animal ecology, wildlife management, biotechnology, applied zoology and 

taxonomy. 

7.  Demonstrate adaptability to emerging technologies and tools relevant to the field of zoology 

and enhance communication skills for effectively presenting scientific findings and 

collaborating within interdisciplinary teams. 

8. Understand how the chemistry and structure of the major biological macromolecules, 

including nucleic acids to know their biological properties and determine relationship of 

variations in phenotypic expression of genome and their genome wide interactions with other 

organisms. 

  



Kanya Maha Vidyalaya, Jalandhar (Autonomous) 

SCHEME AND CURRICULUM OF EXAMINATIONS OF TWO YEAR DEGREE 
PROGRAMME 

(Under Credit Based Continuous Evaluation Grading System) (CBCEGS) 
Session-2024-25 

MasterofScience(Zoology) Semester-III 

CourseCo
de 

CourseName Course
Type 

Hours
PerW

eek 

Credits TotalC
redits 

Marks Examination
time

 (in
hours) Ext.  

CA 
 

Total L-T-P L P 
MZOL-

3481 
ResearchTechniques 

and Methodology 
C 4 4-0-0 4 80 - 20 100 3 

MZOL-
3482 

DevelopmentalBiology-I C 4 4-0-0 4 80 - 20 100 3 

MZOL-
3483 

GeneralBiochemistry C 4 4-0-0 4 80 - 20 100 3 

MZOL-
3484 

Applied Zoology-
II(Vertebrates) 

C 4 4-0-0 4 80 - 20 100 3 

MZOP-
3485 

Practical –
V(ResearchTech

niquesand 
AppliedZoology-II) 

C 4 0-0-2 2 - 40 10 50 3 

MZOP-
3486 

Practical 
VI(Development

alBiologyand 
Biochemistry) 

C 4 0-0-2 2 - 40 10 50 3 

Students can opt any one of 
thefollowing
 interdisciplinarycomp
ulsorycourses.TheID 
Course opted in SEM-I cannot 
beoptedinSEM–III. 

IDE    
 
4 

 
 

80 

 
 

20 

 
 

100 

 

Total 20  500  

IDEC-3101 
IDEM-3362 
IDEH-3313 

IDEI-
3124IDEW-3275 

 CommunicationSkills 
 BasicMusic(Vocal) 

 HumanRightsand ConstitutionalDuties 

 BasicsofComputerApplications 
 Indianheritage:ContributiontotheWorld 

 
IDE– Inter DisciplinaryElective/OptionalCourse 



*Credits/Gradepointsofthesecourseswillnotbeincluded intheSGPA/CGPAofsemester. 



Kanya Maha Vidyalaya, Jalandhar (Autonomous) 

SCHEME AND CURRICULUM OF EXAMINATIONS OF TWO YEAR DEGREE 
PROGRAMME 

(Under Credit Based Continuous Evaluation Grading System) (CBCEGS) 
Session-2024-25 

 
 

MasterofScience(Zoology)Semester-IV 

CourseCo
de 

CourseName Course
Type 

Hours
PerW

eek 

Credit Tot
alCre

dit 

Marks Exami
nation
time(i
nhour

s) 
Ext.  

CA 
 

Total L-T-P L P 
MZOL-

4481 
AnimalBehavioura
ndWildlifeConserv
ation 

C 
4 4-0-0 4 80 - 20 100 3 

MZOL- 
4482 

MolecularGenetics C 4 4-0-0 4 80 - 20 100 3 

MZOL-
4483 

Concepts ofImmunology C 4 4-0-0 4 80 - 20 100 3 

MZOL-
4484 

DevelopmentalBiology-II 
C 4 4-0-0 4 80 - 20 100 3 

MZOL-
4485 

Biosystematics C 4 4-0-0 4 80 - 20 100 3 

MZOP-
4486 

Practical–VII 
(AnimalBehaviourandW
ildlife Conservation) 

C 4 0-0-2 2 - 40 10 50 3 

MZOP-
4487 

Practical–
VIII(Geneticsand 

Biosystematics) 

C 
4 0-0-2 2 - 40 10 50 3 

MZOD-
4488 

Project C 4 0-0-2 2 - 40 10 50 3 

Total     26    650  

 
  



MasterofScienceZoology(Semester–III) 

Session2024-25 
CourseTitle:ResearchTechniquesandMethodology 

Course Code:MZOL-3481 
(Theory) 

 

COURSEOUTCOMES 
 

Afterpassingthiscoursethestudentwillbeable: 
 

 CO1.Todevelopdetailedunderstandingofcentrifugationandchromatography. 

 CO2.understand variousspectroscopictechniques. 

 CO3.understandvarioustypesofelectrophoretictechniques. 

 CO4.Tomakethestudentsawareabout Radioisotopictechniques. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
MasterofScienceZoology(Semester–III) 

Session2024-25 
CourseTitle:ResearchTechniquesandMethodology 

Course Code:MZOL-3481 
(Theory) 

 
 

ExaminationTime: 3hr                                                                       Maximummarks:100 
L-T-P:4-0-0                                                                                          Theory:80 

                                                                                     CA:20 
 

InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections 
(A- D). Questions ofSections A-D should be set from Units I-IV of the syllabus respectively. 
Questions may be subdivided into parts (notexceeding four). Candidates are required to 
attempt five questions, selecting at least one question from each 
section.ThefifthquestionmaybeattemptedfromanySection. 

 

Unit–I 
Centrifugation 
Basicprinciples 

  Theoryand applicationsofpreparativeandanalyticalcentrifugation 
Rotortypes 
Sedimentationco-efficient 
Care of rotors 
Chromatography 
Theory,principleandapplicationofcolumn,paper,thinlayer,ion-
exchange,affinitychromatography,GLCand HPLC 

 
Unit–II 

 
Spectroscopy 
Principle and applications of UV/Visible spectroscopy, NMR, ESR and Mass 
spectroscopyLuminometry,Atomicspectroscopy 
Microscopy 
Scanning and Transmission Electron microscopy 
FluorescenceResonanceEnergyTransfermicroscopy 
Techniques 
X-raycrystallography 
Patchclamp 

 
Unit–III 

 



Electrophoresis 
Generalprinciples 
Supportmedia 
Electrophoresis of proteins 
Electrophoresisofnucleicacids 
Capillary electrophoresis 
Microchip electrophoresis 
 

Unit–IV 
 

RadioisotopicTechniques 

Basic concepts ofradioisotope 
Theoryand applicationsofGeiger-Mullertube 
SolidandLiquidScintillation 
Safetyrulesforradioisotopicstudies 
Biologicalapplications 

 
 

SuggestedReadingMaterial: 
 

 Slater, R.J. (1990).RadioisotopesinBiology-APracticalApproach, 
OxfordUniversityPress, NY. 

 Wilson,KandGoulding,K.H.(1991).Biologist'sGuidetoPrinciplesandTechniquesofPrac
ticalBiochemistry.3rd.,EdwardArnold,London. 

 Sawhney,S.K.andSingh,R.(2001).IntroductoryPracticalBiochemistry,NarosaPublishin
gHouse,NewDelhi. 

 Tinoco Kenneth Saur and J.C. Wang. Physical Chemistry: Principles and 
Applications in Biological Sciences,3rdedition.



 

MasterofScienceZoology(Semester–III) 
Session2024-25 

CourseTitle:DevelopmentalBiology–I 
CourseCode:MZOL-3482 

(Theory) 
 

 

COURSEOUTCOMES 
 

Afterpassingthiscoursethestudentwillbeable: 
 
 CO1.Todevelopdetailedunderstandingofessentialeventsofdevelopmentalbiologythroughpr

operexplanation of gametogenesis, fertilization, as part of early embryonic 

development and to impart knowledgeregardingin-vitrofertilization. 

 CO2. To impart knowledge regarding basic concepts of parthenogenesis, cleavage and 

gastrulation to thestudents. 

 CO3.Toprovideadequateexplanationtothestudentsregardingcellcommitment,specificationa

nddetermination. 

 CO4.Tomakethestudentsawareaboutgeneticcontrolofdevelopment,inductionandregulation

ofdevelopmentalevents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MasterofScienceZoology(Semester–III) 
Session2024-25 

CourseTitle:DevelopmentalBiology–I 
CourseCode:MZOL-3482 

(Theory) 
 

ExaminationTime: 3hrs                                                                     Maximummarks:100 
L-T-P:4-0-0                                                                                          Theorymarks:80 

          CA:20 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections 
(A- D). Questions ofSections A-D should be set from Units I-IV of the syllabus respectively. 
Questions may be subdivided into parts (notexceeding four). Candidates are required to 
attempt five questions, selecting at least one question from each 
section.ThefifthquestionmaybeattemptedfromanySection. 

 

Unit–I 

Gametogenesis 
Spermatogenesis 
Oogenesis 
Vitellogenesis 
Fertilization 
TypesofFertilization(ExternalandInternal) 
Acrosomereaction&capacitationofsperm 
Fusionoftheegg-spermmembranesandgeneticmaterialduringfertilization 
Thefastandslow blocktopolyspermy 
The cortical granule reaction, Activationofeggmetabolism 
Invitrofertilizationandembryotransplantation 

 

Unit–II 
NaturalandartificialparthenogenesisCleavage 
Cleavageanditspatterns 
Gastrulation 
Gastrulationandmorphogeneticmovements 
Morphogenesis of germ layers 
Morphogeneticfield 

 

Unit–III 
 

Cellcommitment andbeginningofneworganism 
Commitment of Cells during early development 
Variouslevels ofCommitment 
Specificationanditstypes(autonomous,conditional,Syncytial) 
Determinationofearlyembryonicinduction 
Transdetermination 



 
 

Unit-IV 
 

Genetic Control of Development and Induction 
Regulationofearlydevelopment 

Mechanismsofdifferentialgeneexpression 
DifferentialRNAprocessingControlatth
eleveloftranslationPosttranslationalregu
lationofgeneexpression 

 
SuggestedReadingMaterial:- 

 
 Balinsky,B.I.(1981).AnIntroductiontoEmbryology,Saunders,Philadelphia. 

 Bellairs, R.(1971).DevelopmentProcesses inHigher 
Vertebrates,UniversityofMiamiPress, Miami. 

 Berrill.N.J.(1971):DevelopmentalBiology.McGrawHill,NewDelhi. 

 Dawnpart,DevelopmentalBiology. 

 Gilbert,F.(1985,95&2000):DevelopmentalBiology,Sinaur. 

 Goel,S.C.(1984):PrinciplesandAnimalDevelopmentalBiology,Himalaya,Bombay. 

 Grant,P.(1978):BiologyofDevelopingSystem. 

 Spratt,N.T.Jn.(1971):DevelopmentalBiology,Wordsworth,Belmont,Co. 

 WaddigtonCH.(1966):PrinciplesofDevelopmentandDifferentiation. 
MacMillan,NewYork. 

 Miller,W.A.(1997).DevelopmentalBiologySpringerVerlag,NewYork. 



Master of Science Zoology (Semester–III) 
Session2024-25 

CourseTitle: GeneralBiochemistry 
Course Code:MZOL-3483 

(Theory) 
 
 

COURSEOUTCOMES 
 

Afterpassingthiscoursethestudentwillbeableto: 
 

 CO1.ExplainEnzymekinetics 

 CO2. DescribeGlycolysis. 

 CO3.Reactionsandregulationofcitricacidcycle 

 CO4.Oxidationoffattyacidsandaminoacids. 



Master of Science Zoology (Semester–III) 
Session2024-25 

CourseTitle: GeneralBiochemistry 
Course Code:MZOL-3483 

(Theory) 

 
 

ExaminationTime: 3hrs                                                                     Maximummarks:100 
L-T-P:4-0-0                                                                                          Theory:80 

                                                                                     CA:20 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections 
(A- D). Questions ofSections A-D should be set from Units I-IV of the syllabus respectively. 
Questions may be subdivided into parts (notexceeding four). Candidates are required to 
attempt five questions, selecting at least one question from each 
section.ThefifthquestionmaybeattemptedfromanySection. 

 
Unit–I 

Enzymes 
Enzyme substrate complex 
Active sites 
Energymechanicsofenzymaticreactions 
Michaelis-Mentonkinetics 
VmaxandKmandtheirsignificance 
Modifiers of Enzyme activity 
Regulatoryenzymes 

Unit–II 
Glycolysis 
Fatesofglycolysis 
Fatesofpyruvateunder aerobicandanaerobicconditions 
Gluconeogenesis and the carbohydrate catabolism 
Pentose phosphatepathway 

 
Unit–III 

Citricacidcycle 
Oxidationofpyruvate 
Productionofacetate 
 Reactions of citric acid cycle 
 Regulationofcitricacidcycle 
 Glyoxylate cycle 

Unit–IV 
 

Oxidation of fatty acids and amino acids 
Metabolismandtransportoffats 
Oxidationoffattyacid 



Generationreactionsandmetabolismofaminoacids 
Oxidativephosphorylation 
Electrontransportreactionsinmitochondria 

Shuttle system in 
mitochondriaRegulationofoxidativephosphorylatio
n 

 
SuggestedReadingMaterial: 

 
 Lehninger A.D. Nelson D.L. & Cox M.M. (1993) & (2000), Principles of 

Biochemistry, 2nd and 3rd ed. WorthPublishers,NewYork. 

 Lehninger,A(2000).PrinciplesofBiochemistry.3rdEdition. 

 Fischer,J. andArriold, 

J.R.P.(2001).InstantnotesinChemistryforBiologistsVivaBooksPvt.Ltd. 

 Harper,H.A.(2000):Harper’sBiochemistry25thed. 

 Morris,H.Best,L.R.,Pattison,S.,Arerna,S.(2001).IntroductiontoGeneralOrganicBiochem

istry.7thEd.WadsworthGroup. 

 Sheehon,D(2000).PhysicalBiochemistry:PrinciplesandApplications–

JohnWiley&SonsLtd.,England. 



MasterofScienceZoology(Semester–III) 
Session2024-25 

CourseTitle:AppliedZoology –II(Vertebrates)(Theory) 
Course Code:MZOL-3484 

 
 

COURSEOUTCOMES 
 

Afterpassing thiscoursethestudentwillbeableto: 
 

 CO1.Learnskilldevelopmentforsmallscaleindustrysuchasfisheries,piggeries. 

 CO2.Gainknowledgeaboutprocessinganduseoffurandwoolindustry. 

 CO3.Understandselectionandproductsofdairyanimalsandprocessing ofleatherindustry. 

 CO4.UnderstandingofPharmaceuticalproductsfromanimals. 



MasterofScienceZoology(Semester–III) 
Session2024-25 

CourseTitle:AppliedZoology –II(Vertebrates)(Theory) 
Course Code:MZOL-3484 

 
 

ExaminationTime: 3hrs                                                                     Maximummarks:100 
L-T-P:4-0-0                                                                                          Theorymarks:80 

                                                                                       CA:20 
 

InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four Sections 
(A- D). Questions ofSections A-D should be set from Units I-IV of the syllabus respectively. 
Questions may be subdivided into parts (notexceeding four). Candidates are required to 
attempt five questions, selecting at least one question from each 
section.ThefifthquestionmaybeattemptedfromanySection. 

 

Unit–I 
Pisciculture 
Economicallyimportant freshwaterand marinefishes 
FishFarmingTechnologies 
Factorsaffecting fishculture 
Inducedbreedingmethods 
ProductsandbyproductsfromPisciculture 
Poultry 
Breeds ofpoultrybirds 
Eggstructureandquality,nutritive 
values,abnormalitiesineggs,factorsaffectingsizeandeggprocessing 
Broilers,meatprocessing 
PoultryRearing/Farming 
Housingandequipment 
Poultrydiseases 
Poultryproducts andbyproducts 

 

Unit–II 
FurIndustry 
Furproducinganimals 
Furfarming,dressing,processinganddyeing 
FurindustryinIndia 
WoolIndustry 

  Animalsofwoolindustry 
  Types,structureand physicochemicalpropertiesofwool 

Processingofwool:shearing,clearing,drying,bleaching,dyeing,spinningandtwisting 
 
 



Unit–III 
DairyFarming 
Milchinganimals,Breeds,Housing,raising and Toolsofmanagement 
Artificialinseminationand IVFforimprovementofstock 
Milk compositionanddairyproducts 
LeatherIndustry 

Animalsofleatherindustry 
Processingofskin:flaying,Curingandtanning 
Enemiesofskinindustry 

Unit–IV 
 

Piggery 
Characteristicsofswineandimportantbreeds 
Breedselection,managementandhousing 
Products(Pork, Bristles, Lard, Sausages) andbyproducts 
DiseasesofPigs 
Other Utilities of Animals 
Pharmaceuticalsfromanimals(inbrief) 
Useofanimalsinvaccineproduction 

 
SuggestedReadingMaterial: 

 
 Banarjee, G.C.(1991),TextbookofAnimalHusbandry.OxfordandIBHPub, NewDelhi. 

 Jawal, P.L. (1977), HandbookofAnimalHusbandry, I.C. A. R., Pub. NewDelhi. 

 Jhingaran, V.G.(1991),FishandFisheriesofIndia,HindustanPub.Co.India. 

 Mustafa,S.(1990),AppliedandIndustrialZoology,Rastogipublications,Meerut. 

 Sarkar,K.T.(1991),Theoryand PracticeofLeather manufacture.TheAuthor,Madras. 

 Shami,Q.J. andBhatnagar, S.(2002)AppliedFisheries.AgrobiosIndia. 

 Shukla,G.S. &Upadhaya,V.B.(1991-92),EconomicZoology, 
RastogiPublications,Meerut. 

 Toor,H.S.andKaur,K. (1996),FishCultureManual.PAU,Ludhiana. 

 Yadav,M.(2003)EconomicZoology,DiscoveryPublicationHouse,NewDelhi. 
 



 
MasterofScienceZoology(Semester–III) 

Session2024-25 
CourseTitle:PracticalV(ResearchTechniquesandAppliedZoology-II) 

Course Code:MZOP-3485 
(Practical) 

 
 

COURSEOUTCOMES 
 

After passing thiscoursethestudentwillbeableto: 
 
 CO1.Understandcentrifugationtechniques. 

 CO2.Gainpracticalknowledgeaboutchromatographictechniques. 

 CO3.Estimateproteincontent,DNA/RNAwiththehelpofspectroscopictechniques. 

 CO4. Understand variouselectrophoretictechniques. 



MasterofScienceZoology(Semester–III) 
Session2024-25 

CourseTitle:PracticalV(ResearchTechniquesandAppliedZoology-II) 
Course Code:MZOP-3485 

(Practical) 
ExaminationTime: 3hrs                                                               Maximummarks: 50 
L-T-P:0-0-3                                                                                    Practical:40 
                                                                                                          CA:10 
 
 
InstructionsforthePracticalExaminers: 
QuestionpaperistosetonthespotjointlybytheInternalandExternalExaminers.Twocopiesofthesamesh
ouldbesubmittedfortherecordtoCOE Office, Kanya MahaVidyalaya, Jalandhar. 
 
Centrifugation 
-SedimentationusingSwingoutRotorandAngleRotorDifferentialcentrifugation 
 
ChromatographyTechniques:(forseparationofmacromolecules) 
PaperchromatographyThinlayerchromatography 
Gelpermeationchromatography 
 
SpectrophotometricTechniques 
PreparationofstandardcurveofBSA,DNA,RNA 
Measurementoftransmissionoflightthroughdifferentsolutionsorsubstancesatdifferentwavelengthso
flight. 
EstimationofDNA/RNA 
 
ElectrophoresisTechniques 
-Preparationofnativepolyacrylamidegel. 
-Gelseparationofproteinsbynative PAGE. 
-PreparationofSDS-polyacrylamidegels 
-SeparationofproteinsbySDS-PAGE. 
-DirectandIndirectELISA 
 
Note:Visit toa fish  
farm/poultryform/pigfarm/sheeporgoatfarm/meatprocessingindustry/leatherindustry/woolindustr
yandpreparationofreport. 



 
MasterofScienceZoology(Semester–III) 

Session2024-25 
CourseTitle:PracticalVI(DevelopmentalBiologyandBiochemistry) 

Course Code:MZOP-3486 
(Practical) 

 
 

COURSEOUTCOMES 
 

After passing thiscoursethestudentwillbeableto: 

 
 CO1.Studydifferentlarvalformsacrossanimalkingdomanddevelopmentalstagesofchick. 

 CO2.Studydevelopmentalstagesoffrogandmetamorphosis. 

 CO3.Studyspermatogenesis, oogenesis, testisandovaries. 

 CO4.Doquantitativeanalysisofproteins,lipidsandcarbohydrates. 



 
MasterofScienceZoology(Semester–III) 

Session2024-25 
CourseTitle:PracticalVI(DevelopmentalBiologyandBiochemistry) 

Course Code:MZOP-3486 
(Practical) 

ExaminationTime: 3hrs       Maximummarks:50 
L-T-P:0-0-3 Practical:40 

CA:10 
 
InstructionsforthePracticalExaminers: 

QuestionpaperistosetonthespotjointlybytheInternalandExternalExaminers.Twocopiesofthesamesh

ouldbesubmittedfortherecordtoCOE Office,KanyaMahaVidyalaya, Jalandhar. 

 

1. Studyofdifferentlarvalformsacrosstheanimal Kingdomusingcharts/models/videos. 

2. Tostudydevelopmentalstagesofchickthroughslides/charts. 

3. Tostudydevelopmentalstagesoffrogthroughslides/charts 

4. Metamorphosisthroughcharts/audiovideomeansinfrogandinsect. 

5. Studyofspermatogenesisandoogenesisthroughpermanentslides 

6. Studyoftestisandovarythroughpermanentslides. 

7. QuantitativeanalysisofproteinsbyLowry/Bradfordmethod. 

8. EstimationofLipids 

9. EstimationofCarbohydrates 



 
MasterofScienceZoology (Semester–IV) 

Session2024-25 
CourseTitle:AnimalBehaviourandWildlifeConservation 

Course Code:MZOL-4481 
(Theory) 

 

 

COURSEOUTCOMES 
 

After passingthiscoursethestudentwillbeableto: 

 
 CO1. Demonstrate knowledge of key concepts in animal behavior, its patterns, andanalysis. It 

will also enable the students to understand the proximate controls ofbehavior 

including the role of hormones, the animal’s genotype and the 

animal’senvironmentinthedevelopmentofbehavior 

 CO2. Adaptive significance of behavior, emphasizing social behavior, 

territoriality,sexualselection,parentalcareandmatingsystems 

 CO3. 

Understandingandawarenessforwildlifeconservation.Toimpartknowledgeregardingco

nservationofthreatenedanimalspecies. 

 CO4. Understand the significance of various wildlife projects for conservation 

ofthreatenedspecies andthestatus ofwildlifeinPunjab. 



 

MasterofScienceZoology (Semester–IV) 
Session2024-25 

CourseTitle:AnimalBehaviourandWildlifeConservation 
Course Code:MZOL-4481 

(Theory) 
 
ExaminationTime: 3hrs Maximummarks:100 
L-T-P:4-0-0 Theory:80 

CA:20 
 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four 
Sections(A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 
respectively.Questions may be subdivided into parts (not exceeding four). Candidates are 
required toattempt five questions, selecting at least one question from each section. The 
fifth questionmaybeattemptedfromanySection. 

 

Unit–I 
Introduction 
Ethologyasabranchofbiology 
Animal Psychology – classification of behavioural patterns 
Analysisofbehaviour(ethogram) 
Neural and HormonalcontrolofBehaviour 
Geneticandenvironmentalcomponentsinthedevelopmentofbehaviour 

Communication 
Chemical,VisualtactileandAudiocommunication 

Functionsofcommunication 
Songspecificityinbirds 
Host-parasiterelations 

 
Unit–II 

 
SocialBehaviour 
Aggregations-schooling in fishes, Flocking in birds, Herding in mammals 
Advantagesanddisadvantagesoflivingingroups 
Groupselection,kinselection,altruism,reciprocalaltruism,inclusivefitness 
Socialorganizationininsectsandprimates 
Reproductive Behaviour 
Mating and Courtship behaviour 
Sexualselection 
Parentalcare 
LearningandMemory 
Conditioning, Habituation, Associative learning, Reasoning and Cognitiveskills 



 

Unit–III 
 
Biodiversity as a resource and causes of its depletion 
Patterns and process of biodiversity  
Losses and threats to biodiversity 
Eco-sensitive Zones, 
Wetlands of National Importance 
Methodsofstudyingwildlife 
Biological consequences of habitat fragmentation, Edge effects 

Wildlifeconservationmeasures 
Role of zoos, parks and sanctuaries for conservation of some wild animals 
Conservation outside protected areas 
Conservation breeding programs and their importance 
Conservation and sustainable development 
Significance of ecological restoration in conservation 
Laws,legislationandstatuarybodiesforprotectingwildlife 
Forest (Conservation) Act; Wildlife (Protection) Act; Environment (Protection) Act 
National Conservation Authorities (National Biodiversity Authority and National Tiger 
Conservation Authority),  
International Conservations viz., RAMSAR Convention,  
Convention on Biological Diversity,  
Convention on migratory Species 
Reddatabook 
IUCN list (endangered,vulnerable,rare,threatenedandintermediatespecies) 
 

Unit–IV 
StatusofWildlife inPunjab 
Nationaland stateanimalsofIndia 
Forestry and Forest Management in India 
Specialprojects forEndangeredandThreatenedSpeciesandconcerns 
ProjectTigerProj
ectHangulProject
RhinoProjectEle
phant 
Project Snow Leopard 
Gir Lion Sanctuary Project 
Project Great Indian Bustard 
Ecology&ConservationoftheHimalayanMuskdeer 
TheManipurBrow antlereddeer 
 

 
SuggestedReadingMaterial: 
 

 Aggarwal, (2000), Biodiversity.  

 Aggarwal, ( 2000 ), Wildlife of India.  

 Alcock, J. (1998), Animal behaviour, An evolutionary approach Sinauer Assoc., 

Sunderland, Mass, USA.  



 

 Ali, S. (1971), The Books  of Indian Birds, Bombay Natural History Society, 

Bombay.  

 Burton, L. D. (2003), Fish and Wildlife: Principles of Zoology and Ecology. Delmar 

Thompson Learning Pb.  

 Dasmann, R. F., ( 1982 ), Wildlife Biology, Wiley Eastern, New Delhi.  

 Drickamer, L. C.  and Vessey, S. H. (1986), Animal Behaviour- Concepts, Processes 

and Methods. (2nd ed.), Wordsworth  Publ. Co., California.  

 Fulbright, Timothy, E. and Hewitt, D. G. (2008). Wildlife Science: Linking 

Ecological Theory and Management Applications. CRC Press, Taylor and Francis 

:BocaRaton, F L. 

 Giles, R. H. (1984), Wildlife Management Techniques, Natraj Publishers, Dehradun.  

 Gopal,  R. (1992), Fundamental of Wildlife management Justice Home Allahabad.  

 Goodenough, J., McGurie and Wallace, R. A. (2001), Perspective on animal 

behaviour. John Wiley & Sons, Inc. New York.  

 Hosetti, B. B. (1997), Concepts in Wildlife Management, Chawla Press, Delhi.  

 Huntingford F. (1984), The study of animal Behaviour, Chapman and Hall, London.  

 Manning, A.  and Dawkins, M. S. (1992 & 1998), An Introduction to Animal 

Behaviour, 4th ed. ( Cambridge  low price  editions ). Cambridge  University Press, 

Cambridge.  

 Manning, A. (1979), An Introduction   to Animal Behaviour, 3rd Edition . The 

English Language Book  Society and Edward Arnold Publishers Ltd.  

 McFarland, D. (1985 & 1999), Animal Behaviour. Pitman Publishing Ltd. London.  

 Majupuria T. C. (1990), Wildlife  Wealth of India (Resources and Management), 

ISBN, Tecpress Services, Thailand.  

 Moulton, M. P. and Sanderson, J. (1997), Wildlife issues in a changing world. St. 

Luice Press Florida.  

 Negi, S. S. (1995), Hand Book of National Park, Sanctuaries  and Biosphere 

Reservoirs in India, Indus publishing Co., New Delhi  

 Prater, S. H. (1980), The Book of Indian Animals, Bombay Natural  History  Society, 

Bombay.  

 Saharia, V. P. (1982), Wildlife in India, Natraj Publisher, Dehradun. Samways, M. J. 

(1994), Insect Conservation Biology, Chapman and Hall, New York.  

 Sharma, B. D. (1994), High Altitude  Wildlife  of India, Oxford IBH, New Delhi.  



 

 Sharma, B.D.  (1999), Indian Wild Life Resources Ecology and Development . Daya 

Publishing  House, Delhi.  

 Sharma, B.D. (2002), Man environment and wildlife animal. IBH Publishing Co., Pvt 

. Ltd. New Delhi.  

 Teague, R. D. (1987), A manual of Wildlife Conservation, Natraj Publishers, 

Dehradun.  

 Tikadar, B. K. (1988), Threatened Animals of India, Publications of Zoological 
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 Tirvedi, P.R. and Singh, U. K. ( 1996 ), Environmental Laws of Wildlife. Sodhi,  
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Press, 2010.  
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Species(https://www.iucn.org/resources/conservationtools/iucn-red-list-threatened-

species). 
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Master of Science Zoology (Semester–IV) 

Session2024-25 
CourseTitle:MolecularGenetics 

Course Code:MZOL-4482 
(Theory) 

 

COURSEOUTCOMES 
 

Afterpassing thiscoursethestudentwillbeableto: 
 

 CO1.DescribeDNAreplicationandDNArepair. 

 CO2.DescribetranscriptionandPost-transcriptionalmodificationsinRNA. 

 CO3.Explaintranslation inprokaryotesand eukaryotes 

 CO4.Understand GeneticsofCancer. 



 

Master of Science Zoology (Semester–IV) 
Session2024-25 

CourseTitle:MolecularGenetics(Theory) 
Course Code:MZOL-4482 

ExaminationTime: 3hrs Maximummarks:100 
L-T-P:4-0-0 Theory:80 

CA:20 
  
 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four 
Sections(A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 
respectively.Questions may be subdivided into parts (not exceeding four). Candidates are 
required toattempt five questions, selecting at least one question from each section. The 
fifth questionmaybeattemptedfromanySection. 

 

Unit–I 

DNA replicationandRepairReplication 
Mechanism of Prokaryotic and Eukaryotic DNA 
replicationEnzymes and accessory proteins involved in 
DNA replication 
Repair 
Overview of DNA Repair 
DNAMismatchRepairsystem 
General Excision Repair system 
SpecialisedDNARepairMechanisms 
SOS Error Prone Repair in Bacteria 
RepairinEukaryotes 

 
Unit -II 

 
Transcription 
Prokaryotic Transcription 
Eukaryotic Transcription 
RNAPolymerase 

Post-transcriptionalModificationsinRNA 
5’–Capformation 
Transcriptiontermination 
3’- end processing and polyadenylation 
Splicing,Editing,mRNAstability 
Mechanismoftranscriptionregulation 
Transcriptionalandposttranscriptionalgenesilencing 

 
Unit-III 

 
Translation 
Geneticcode 
ProkaryoticandEukaryotictranslation 

Thetranslationalmachinery 



 

Mechanismofinitiation,elongationandtermination 
Co- and post translational modification of proteins 
Regulationoftranslation 

 

Unit -IV 
GeneticsofCancer 
Development and Causes of Cancer 
Oncogenes 
TumorSuppressorGenes 
MolecularApproachestocancertreatment 

 
SuggestedReadingMaterial: 

 Ayala,F.J.& Kiger,Jr. J.A.(1980)Modern Genetics.The Benjamin 

CummingsPublishingCo.Inc. 

 Brown T.A. (1992). Genetics- A Molecular Approach, 2nd ed.Van 

Nostrand Rainhold(International). 

 De-Robertis,F.D.P.andDe-RobertisJr.,E.M.E.(1987).Essentialsof Cell 

andMolecularBiology,Saunders,Philadelphia. 

 Gardener,E.J.,Simmons,M.T.J.&Sunstad,D.P.(1999):PrinciplesofGenetics,8thed.

JohnWiley&Sons,NewYork. 

 Miglani,G.S.(2000).BasicGeneticsNarosaPublishingHouse,NewDelhi. 

 Weaver,R.F.andHedrick,P.W.(1992).GeneticsWm.C.BrownPublishersDubuque. 

 Zubay.U.G.(1987),Genetics.TheCummingsPublishingCo.,Inc. 



 
Master of Science Zoology (Semester–IV) 

Session2024-25 
CourseTitle:ConceptsofImmunology 

CourseCode:MZOL-4483 
(Theory) 

 

COURSEOUTCOMES 
 

Afterpassingthiscoursethestudentwillbeableto: 
 
 CO1. Describe the basic mechanisms, distinctions and functional interplay of 

innateandadaptiveimmunity. 

 CO2.Definethecellular/molecularpathwaysofhumoral/cell-

mediatedadaptiveresponses and understand the cellular as well as molecular 

aspects of lymphocyteactivation,homeostasis,differentiation,andmemory. 

 CO3. Understand the molecular basis of complex, cellular processes involved 

ininflammationandimmunity,instatesofhealthanddisease. 

 CO4. Understandimmunodiagnosticstechniques. 



 

Master of Science Zoology (Semester–IV) 
Session2024-25 

CourseTitle:ConceptsofImmunology 
CourseCode:MZOL-4483 

(Theory) 

ExaminationTime: 3hrs Maximummarks:100 
L-T-P:4-0-0 Theory:80 

CA:20 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four 
Sections(A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 
respectively.Questions may be subdivided into parts (not exceeding four). Candidates are 
required toattempt five questions, selecting at least one question from each section. The 
fifth questionmaybeattemptedfromanySection. 

 

Unit–I 
Introduction 
Types of immunity-innate and adaptiveFeatures of immune response-memorySpecificityand 
recognitionofselfand non-self 
Terminologyand approachesto thestudyofimmunesystem 

CellsandOrgansoftheimmunesystem: 
HeterogeneityoflymphoidcellsPrimaryandsecondarylymphoidorgans 
MucosaAssociatedLymphoidTissue(MALT),GALT,CALTLymphocyte
straffic 

 

Unit–II 
Humoral Immunity 
Ag-Ab interactionAffinityand avidity 
Highandlowaffinityanti-bodies 
Classesandstructureofimmunoglobulins 
B-cell generation, activation and 
proliferationComplementfixingantibodiesandcompleme
ntcascadeCellMediatedImmunity 
StructureofMHC 
Antigen processing and presentationT-cellreceptor-role andstructure 
T-cellmaturation,activationanddifferentiation 

 
 

Unit-III 
ImmunologicalDisorders 
Types of Hypersensitivity 
reactionsMechanismofHypersensitivityrea
ctions 
Autoimmune disorders, their underlying molecular mechanism 
Immunodeficiencydisorders 

AIDS 
 

Unit–IV 



 

 
Antigen-antibodyinteractions 
ImmunodiagnosticProcedures 
Various types of Immunodiffusion and immunoelectrophoretic procedures 
Immunoblot 
ELISA 
RIA 
Agglutinationofpathogenicbacteria 
Haemagglutinationandinhibition 

 
SuggestedReadingMaterial: 

 Kuby,J.,ImmunologyW. H.FreemanandCompany, NewYork,(1992). 

 Roitt,I.M.Brostoff,JandMale,D.,Immunology,2ndedition,GoverMedicalPublishing,

NewYork.(1989). 

 Roitt,I.M.,EssentialImmunology,6thedition,BlackwellScientificPublications,Oxfor

d.(1988). 

 Paul,W.E.,FundamentalImmunology,2ndedition,RavenPress, NewYork.(1989). 

 Playfair,J.H.L.:Immunologyataglance,5thedition,BlackwellScientificPublications,

Oxford.(1992). 

 Paul,W.E.:Immunology;recognitionandresponse.W.H.Freeman,NewYork.(1991). 



 
MasterofScienceZoology(Semester–IV) 

Session2024-25 
CourseTitle: DevelopmentalBiology-II 

CourseCode:MZOL-4484 
(Theory) 

 

COURSEOUTCOMES 
 

Afterpassingthiscoursethestudentwillbeableto: 
 
 CO1. Impart knowledge regarding cell, cell communication, induction

 andcompetence. 

 CO2.Developdetailedunderstandingofessentialeventsoforganogenesisindevelopmentalbi

ology. 

 CO3.Explaintheadequateexplanationtothestudentsregardingconceptsoforganizer,axisspe

cificationandinfluenceofextrinsicfactorsonthegeneticcontrol. 

 CO4.Gainadequateinformationregardingmetamorphosis,regenerationandgrowth. 



 

MasterofScienceZoology(Semester–IV) 
Session2024-25 

CourseTitle: DevelopmentalBiology-II 
CourseCode:MZOL-4484 

(Theory) 

 

ExaminationTime: 3hrs Maximummarks:100 
L-T-P:4-0-0 Theory:80 

CA:20 
 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four 
Sections(A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 
respectively.Questions may be subdivided into parts (not exceeding four). Candidates are 
required toattempt five questions, selecting at least one question from each section. The 
fifth questionmaybeattemptedfromanySection. 

 
Unit-I 

Cell -Cell Communication in development 
Roleofadhesionmolecules 
InductionandcompetenceofcellsduringdevelopmentVulv
alformation 
Vertebratelensregeneration 
Theextracellularmatrixasasourceofdevelopmentalsignals 
The epithelialMesenchymaltransition 

 
Unit–II 

 
Organogenesis 
Ectodermalderivatives 
Formation of neural tube and 
brainDifferentiationofneurons 
inthebrain 
Tissue architecture of the central nervous system 
Formationoftheeye 
Mesodermal derivatives 
Formation of somitesOsteogenesis 
Formation of dorsal aorta  
Formation of Urogenital system 
Developmentofheartandbloodvessels 

Endodermalderivatives 
Thepharynx 
The digestive tube and its derivatives 
The respiratorytube 

 

Unit–III 
Organizerandaxisspecification 
AxisSpecification:Invertebrates(Drosophilla)andVertebrates (Amphibian/ZebraFish) 



 

ConceptofOrganizeranditsRole 
NucleusandcytoplasmicinteractionsduringdevelopmentInfluence 
ofextrinsicfactorsongeneticcontrol 

 
UNIT-IV 

 
Metamorphosis, Regeneration and Growth 
Metamorphosis 
Metamorphosisininsects 
Metamorphosisinamphibians 
Regeneration 
Stemcellmediated 
RegenerationinFlatwormRegenerationinHydraRegenerationinSalamand
erlimbs 
Compensatoryregenerationofmammalianliver 

Conceptofgrowthatcellular,subcellularandorganlevel 
 
 
SuggestedReadingMaterial:- 

 
 Balinsky,B.I.(1981).AnIntroductiontoEmbryology,Saunders,Philadelphia. 

 Bellairs,R.(1971).Development Processing Higher Vertebrates, University of 

MiamiPress,Miami. 

 Berrill.N.J.(1971):DevelopmentalBiology.McGrawHill,NewDelhi. 

 Dawnpart,DevelopmentalBiology. 

 Gilbert,F.(1985,95&2000):DevelopmentalBiology,Sinaur. 

 Goel,S.C.(1984):PrinciplesandAnimalDevelopmentalBiology,Himalaya,Bombay. 

 Grant,P.(1978):BiologyofDevelopingSystem. 

 Spratt,N.T.Jn.(1971):DevelopmentalBiology,Wordsworth,Belmont,Co. 

 Waddigton CH. (1966): Principles of Development and Differentiation. 

MacMillan,NewYork. 

 Miller,W.A.(1997).DevelopmentalBiologySpringerVerlag,NewYork. 



 
MasterofScienceZoology(Semester–IV) 

Session2024-25 
CourseTitle:Biosystematics 

CourseCode:MZOL-4485 
(Theory) 

COURSEOUTCOMES 
 

Aftercompletionofcoursethestudentwillbeableto: 
 
 CO1.evaluatethetaxonomiccharactersandapplythisfortheidentificationandclassificationof

livingthings. 

 CO2.Applythevarioustaxonomicproceduresforcollection,preservationandidentificationof

livingorganisms. 

 CO3.Knowledgeofdifferenttypesofpublications 

 CO4.Knowledgeaboutmajorandminorphyla 



 
MasterofScienceZoology(Semester–IV) 

Session2024-25 
CourseTitle:Biosystematics 

CourseCode:MZOL-4485 
(Theory) 

ExaminationTime: 3hrs Maximummarks:100 
L-T-P:4-0-0 Theorymarks:80 

CA:20 
 
InstructionsforthePaperSetter: 
Eight questions of equal marks (16 marks each) are to be set, two in each of the four 
Sections(A- D). Questions of Sections A-D should be set from Units I-IV of the syllabus 
respectively.Questions may be subdivided into parts (not exceeding four). Candidates are 
required toattempt five questions, selecting at least one question from each section. The 
fifth questionmaybeattemptedfromanySection. 

 

Unit–I 
Introduction 
Terms/Definitions 
History/ Development of theories, kinds of classificationImportance ofBiosystematics 

Material basis of BiosystematicsDifferent attributes or evidences 
Characterkinds 
Characterweighing 
New aspects of Biosystematics 
Cytotaxonomy 
Chemotaxonomy 
Moleculartaxonomy 
 

Unit–II 
 
TaxonomicProcedures 
Taxonomiccollections,Preservation,Identification 
Taxonomickeys(Differentkind,salientfeatures,meritsanddemerits) 

InternationalCodeofZoology/Nomenclature 
Nomenclature Principles, important rules, their interpretation
 andapplicationinscientificnomenclature 

 
Unit–III 

 
Taxonomic Publications 
Scientific publications 
Systematic publications 
Contentsofpublications 



 

TaxonomicHierarchy 
SpeciescategoryandvariousconceptsofspeciesHier
archyofcategories 
Lowerandhighercategories 
SubspeciesandothersubspecificcategoriesDecisio
natspeciesand subspecieslevel 

 
Unit–IV 

 
Historyofkingdomsystems(resumeofWhittaker’ssystemandotherrecentsystems 
ofclassification) 
Anoutline 
ofclassificationofkingdomAnimaliaSalientfeatures
ofminorphyla. 

 
SuggestedReadingMaterial: 
 

 Gote,H.E.(1982),AnimalTaxonomy,EdwardArnold. 

 Jaffery,C.(1973),BiologicalNomenclature,EdwardArnold. 

 Kapoor,V.C.(1987),TheoryandPracticeofAnimalTaxonomy,IPHPb.NewDelhi. 

 Mayer, E.(1969),PrincipleofSystematicZoology, McGrawHillBookCo. London. 

 Mayer,E.&Aschhok(1991),PrinciplesofSystematics,McGrawHillBookCo.London. 

 Minell,A.(1993),BiologicalSystematics,TheStateofArt.Chapman&Hall,London. 

 Quicke, D.L.J, (1996), Principles & Techniques of Contemporary Taxonomy, 

BlackyAcademic&Professional,London,New York,Madras. 

 Kitching,I.J.,Forey,P.L.Humpheries,C.J.&William,D.1998.Cladistics:TheoryandPr

actice ofParsimonyAnalysis,OxfordUniversityPress. 

 Sebuh, Randall T. 2000, Biological Systematics: Principles & Applications 

CornellUniversityPress 256pp. 

 Winston, J. 1999. Describing Species Practical Taxonomic Procedure of 

Biologists.ColumbiaUniversity Press,Lincoln,R.J.Dictionary 

ofEcology,EvolutionandSystematics. 



 

 
 

MasterofScienceZoology (Semester–IV) 
Session2024-25 

CourseTitle: PracticalVIIAnimalBehaviourandWildlifeConservation 
Course Code:MZOP-4486 

(Practical) 

 
COURSE OUTCOMES 

 

After passingthiscoursethestudentwill beableto: 

 
 CO1.studyinfluenceoftemperatureandfoodpreference 

 CO2.understandGeotaxisandhumiditypreference. 

 CO3.studyphototaxisin invertebrates. 

 CO4.Understanddifferent behaviorpatternsinanimals. 



 
MasterofScienceZoology (Semester–IV) 

Session2024-25 
CourseTitle: PracticalVIIAnimalBehaviourandWildlifeConservation 

Course Code:MZOP-4486 
(Practical) 

 
ExaminationTime: 3hrs Maximummarks:50 

L-T-P:0-0-3 Practical:40 
      CA:10 

 
 

1. Tostudythefoodpreferenceinanimals. 

2. Toinvestigatethelocomotionwithdrawalandhabituationbehaviors. 

3. Tostudythelatentandoperantlearning. 

4. Tostudythethigmotaxisresponse. 

5. Tostudychemicalcommunicationinants. 

6. To studythephenomenonofgeotaxis 

7. Tostudythephototaxistopointsourceanddifferentcoloursoflight 

8. Tostudygrooming behaviour 

9. Tostudywebspinninghabitsinspiders. 

10. Use ofvideos tostudythe 

a) Tarsalresponse inbutterfly/housefly. 

b) Equilibriumstudyonhousefly. 

c) Effectoftemperatureonopercularmovementinfish. 

11. Tostudyanimalbehaviourpatternsusingphotographs. 

12. Tomarkthefollowingonmap 

a. Biodiversityhotspots in India 

b. Nationalparks inIndia. 

13. Assignment onWildlifeproject. 



 
MasterofScienceZoology (Semester–IV) 

Session2024-25 
Course Title: Practical VIII Genetics and Biosystematics 

Course Code:MZOP-4487 
(Practical) 

 

 
COURSE OUTCOMES 

 

After passingthiscoursethestudentwill beableto: 
 
 

 CO1.Understanding ofpedigreeanalysisandpreparationoffamilycharts. 

 CO2.KnowledgeofisolationofDNAfromhuman blood and buccalcells. 

 CO3.Understanding ofcelldivision. 

 CO4. Understanding of inheritance of morphogenetic human characters 

andknowledgeofcollection,preservationandnomenclatureofanimals. 



 
MasterofScienceZoology (Semester–IV) 

Session2024-25 
Course Title: Practical VIII Genetics and Biosystematics 

Course Code:MZOP-4487 
(Practical) 

 

ExaminationTime: 3hrs Maximummarks:50 
L-T-P:0-0-3 Practical:40 

CA:10 
 

1. Toprepareandstudythekaryotypeofhumancellfrommeta phasepictures. 

2. Tostudythe pedigreeanalysisofafamily. 

3. Tostudyblood groupsinhumanbeings. 

4. DemonstrationofBarrbodyinthe oralepitheliumofhumanbeings. 

5. To studydifferentstagesofmitosisinroottipsofAlliumcepa. 

6. Tostudypermanentslidesof:- 

a. Mitosisinbonemarrowcellsofrat. 

b. Stagesofmeiosisin testisofrat/grasshopper/Allium cepa. 

c. Polytenechromosomesinthirdinstar larvaeofZaprionusparavittiger. 

7. Tostudydermatoglyphicswithpalmsofhandsandfingertips. 

8. Tostudyinheritance ofmorphogenetichumancharacters. 

9. IsolationofDNA fromplanttissues. 

10. NumericalsonMendelianlawsofinheritanceandlinkage. 

11. Serumextractionfromblood. 

12. ELISA&RIA,RocketImmuno-electrophoresis. 

13. Demonstration of various kinds of equipment required for collection and 

preservation of animals. 

14. VideosofMethodsofcollectionand preservation. 

15. Kindsofkeysandtheiruseathigher andlower categorylevels. 



 
MasterofScienceZoology (Semester–IV) 

Session2024-25 
Course Title:Project 

CourseCode:MZOP-4488 
 
 

COURSEOUTCOMES 

After completion ofthiscoursethestudentwill beableto: 
 
 CO1.Expresstheirinnovativeideasandcreativityonanyscientificphenomenon&developinter

estinresearchaptitude. 

 CO2. Learntostudyliterature. 

 CO3.Explorefield workandresearchwork. 

 CO4.Learnhowtodesignanexperimentandvariousresearchstrategies. 



 

Master of Science Zoology (Semester–IV) 

Session2024-25 
Course Title:Project 

CourseCode:MZOP-4488 
 
ExaminationTime: 3Hrs Maximummarks:50 
L-T-P:0-0-3 Practical:40 

CA:10 
 
 
StudentswillStudentscan 

optforanyonefromthefollowingandwillsubmitadetailreportaftersuccessfulcompletion: 

(a) Reviewonaresearchtopic 

(b) SmallResearchProject 

(c) HandsonTraininginanyIndustry/ResearchLab 

Markswillbe givenonthe basisofpresentationandvivadeliveredbystudent. 
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 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1. Mr. Kamal Mehta 1. Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 
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jyoti.parkash@cup.edu.in 
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Designation Assistant Professor Assistant Professor 
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 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1. Dr. Jaswinder Singh 1.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete Correspondence 
address with Pin Code 

Dept of Zoology, Khalsa College, 
Amritsar 143002 

Dept of Zoology, Khalsa College, 
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Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 

 
Name 2.Mr. Kamal Mehta 2.Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
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Designation Associate Professor Associate Professor 
Complete Correspondence 
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E-mail singhrandeep83@hotmail.com singhrandeep83@hotmail.com 
 
 

  

English  Punjabi  Hindi  



 

KanyaMahaVidyalaya, Jalandhar(Autonomous) 
(Session 2023-2025) 

 
Department: Zoology      Programme: M.Sc. (Semester III) 

Course Title:Applied Zoology-II (Vertebrates) Course Code: MZOP-3484 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1.Dr. Onkar Singh Brraich 1.Dr. Onkar Singh Brraich 
Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 

Punjabi University, Patiala, 147002 Punjabi University, Patiala, 147002 

Contact no 8146583347 8146583347 
E-mail singhonkar@yahoo.com singhonkar@yahoo.com 

 
Name 2. Dr. Puja Ohri 2. Dr. Puja Ohri 
Designation Professor Professor 
Complete Correspondence 
address with Pin Code 

Guru Nanak Dev University, Amritsar Guru Nanak Dev University, Amritsar 

Contact no 9855578923 9855578923 
E-mail Ohri11puja@gmail.com Ohri11puja@gmail.com 

 
Name 3.Prof. Randeep Singh 3. Prof. Randeep Singh 
Designation Assistant  Professor Assistant  Professor 
Complete Correspondence 
address with Pin Code 

Dept of Zoology, Khalsa College, 
Amritsar 143002 

Dept of Zoology, Khalsa College, 
Amritsar  143002 

Contact no 9646014115 9646014115 
E-mail singhrandeep83@hotmail.com singhrandeep83@hotmail.com 

 
Name 4.Mr. Kamal Mehta 4.Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 

DAV College, Dasuya 144205 DAV College, Dasuya 144205 

Contact no 9646533578 9646533578 
E-mail kamal.jcdavzoo@gmail.com kamal.jcdavzoo@gmail.com 

 
Name 5.Dr. Jaswinder Singh 5.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete Correspondence 
address with Pin Code 

Dept of Zoology, Khalsa College, 
Amritsar 143002 

Dept of Zoology, Khalsa College, 
Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 

  

English  Punjabi  Hindi  



 

KanyaMahaVidyalaya, Jalandhar(Autonomous) 
(Session 2024-2025) 

 
Department: Zoology       Programme: M.Sc. (Semester III) 

Course Title: Practical -V (Research Techniques and Applied Zoology-II) Course Code: MZOP-3485 

 

Tick the language/s in which question paper is to be set:  

 
 Practical Examiner 

Name 1. Dr. Shivika Dutta 
Designation Assistant Professor 
Complete Correspondence address with 
Pin Code 

Doaba  College, Jalandhar, 144001 

Contact no 9463407132 
E-mail shivikadutta@gmail.com 

 
Name 2. Mr. Punit Puri 
Designation Associate Professor 
Complete Correspondence address with 
Pin Code 

Dept of Zoology, DAV College, 
Jalandhar 144008 

Contact no 9814367271 
E-mail puripunit@gmail.com 

 
Name 3. Dr. Ashwanikumar 

 
Designation Assistant Professor 
Complete Correspondence address with 
Pin Code 

Doaba College, Jalandhar, 144001 

Contact no 9592990131 
E-mail ashwanibalhotra@gmail.com 

 
 
 

 

English  Punjabi  Hindi  



 

KanyaMahaVidyalaya, Jalandhar(Autonomous) 
(Session 2024-2025) 

 
Department: Zoology       Programme: M.Sc. (Semester III) 

Course Title:Practical –VI (Developmental Biology and Biochemistry)   Course Code: MZOP-3486 

Tick the language/s in which question paper is to be set:  

 
 Practical Examiner 

Name 1. Dr. Ashwani kumar 
 

Designation Assistant Professor 
Complete Correspondence address with Pin 
Code 

Doaba College, Jalandhar, 144001 

Contact no 9592990131 
E-mail ashwanibalhotra@gmail.com 

 
Name 2. Dr. Abhinay Thakur 
Designation Assistant Professor 
Complete Correspondence address with Pin 
Code 

DAV College, Jalandhar, 144008 

Contact no 7018417742 
E-mail abhinay.thakur61@gmail.com 

 
Name 3. Dr. Shivika Dutta 
Designation Assistant Professor 
Complete Correspondence address with Pin 
Code 

Doaba  College, Jalandhar, 144001 

Contact no 9463407132 
E-mail shivikadutta@gmail.com 

 
  

English  Punjabi  Hindi  



 

KanyaMahaVidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

Department: Zoology       Programme: M.Sc. (Semester IV) 

Course Title: Animal Behaviour and Wildlife Conservation Course Code: MZOL-4481 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1.Dr. Puja Ohri 1.Dr. Puja Ohri 
Designation Professor Professor 
Complete 
Correspondence address 
with Pin Code 

Guru Nanak Dev University, 
Amritsar 

Guru Nanak Dev University, 
Amritsar 

Contact no 9855578923 9855578923 
E-mail Ohri11puja@gmail.com Ohri11puja@gmail.com 

 
Name 2.Dr. Onkar Singh Brraich 2.Dr. Onkar Singh Brraich 
Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

Punjabi University, Patiala, 
147002 

Punjabi University, Patiala, 
147002 

Contact no 8146583347 8146583347 
E-mail singhonkar@yahoo.com singhonkar@yahoo.com 

 
Name 3.Mr. Kamal Mehta 3.Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

DAV College, Dasuya 144205 DAV College, Dasuya 144205 

Contact no 9646533578 9646533578 
E-mail kamal.jcdavzoo@gmail.com kamal.jcdavzoo@gmail.com 

 
Name 4.Dr. Jaswinder Singh 4.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 

 
Name 5. Prof. Zorawar Singh 5. Prof. Zorawar Singh 
Designation Associate  Professor Associate  Professor 
Complete Dept of Zoology, Khalsa Dept of Zoology, Khalsa 

English  Punjabi  Hindi  



 

Correspondence address 
with Pin Code 

College, Amritsar 143002 College, Amritsar 143002 

Contact no 9417230075 9417230075 
E-mail zorawarsinghs@rediffmail.com zorawarsinghs@rediffmail.com 

 
  



 

KanyaMahaVidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology       Programme: M.Sc. (Semester IV) 

Course Title: Molecular Genetics    Course Code: MZOL-4482 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1.Dr. Pooja Chadha 1.Dr. Pooja Chadha 
Designation Professor Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, GNDU, 
Amritsar 143001 

Dept of zoology, GNDU, 
Amritsar 143001 

Contact no 9417312861 9988863107 
E-mail Poojaachadha77@yahoo.co.in Poojaachadha77@yahoo.co.in 

 
Name 2.Dr. Jyoti Parkash 2.Dr. Jyoti Parkash 
Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

Central University, Bathinda 
151001 

Central University, Bathinda 
151001 

Contact no 8699212464 8699212464 
E-mail jyoti.parkash@cup.edu.in 

jtprksh.sharma@gmail.com 
jyoti.parkash@cup.edu.in 

jtprksh.sharma@gmail.com 
 

Name 3.Dr. Jaswinder Singh 3.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 

 
Name 4.Prof. Zorawar Singh 4. Prof. Zorawar Singh 
Designation Associate  Professor Associate  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9417230075 9417230075 
E-mail zorawarsinghs@rediffmail.com zorawarsinghs@rediffmail.com 

 
Name 5.Mr. Kamal Mehta 5.Mr. Kamal Mehta 

English  Punjabi  Hindi  



 

Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

DAV College, Dasuya 144205 DAV College, Dasuya 144205 

Contact no 9646533578 9646533578 
E-mail kamal.jcdavzoo@gmail.com kamal.jcdavzoo@gmail.com 
 

 
  



 

Kanya Maha Vidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology      Programme: M.Sc. (Semester IV) 

Course Title: Concepts of Immunology  Course Code: MZOL-4483 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1. Dr. Arvinder Kaur 1. Dr. Arvinder Kaur 
Designation Professor Professor 
Complete Correspondence 
address with Pin Code 

Guru Nanak Dev University, 
Amritsar 

Guru Nanak Dev University, 
Amritsar 

Contact no 9988803135 9988803135 
E-mail arvinder99@yahoo.co.in arvinder99@yahoo.co.in 

 
Name 2. Dr. Jyoti Parkash 2.Dr. Jyoti Parkash 
Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 

Central University, Bathinda 
151001 

Central University, Bathinda 
151001 

Contact no 8699212464 8699212464 
E-mail jyoti.parkash@cup.edu.in 

jtprksh.sharma@gmail.com 
jyoti.parkash@cup.edu.in 

jtprksh.sharma@gmail.com 
 
Name 3.Dr. Jaswinder Singh 3.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete Correspondence 
address with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 
 
Name 4.Dr. Onkar Singh 

Brraich 
4.Dr. Onkar Singh Brraich 

Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 

Punjabi University, Patiala, 
147002 

Punjabi University, Patiala, 
147002 

Contact no 8146583347 8146583347 
E-mail singhonkar@yahoo.com singhonkar@yahoo.com 
 
Name 5.Prof. Randeep Singh 5.Prof. Randeep Singh 
Designation Assistant Professor Assistant Professor 
Complete Correspondence 
address with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

English  Punjabi  Hindi  



 

Contact no 9646014115 9646014115 
E-mail singhrandeep83@hotmail.com singhrandeep83@hotmail.com 
  



 

Kanya Maha Vidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology      Programme: M.Sc. (Semester IV) 

Course Title: Developmental Biology - II  Course Code: MZOL - 4484 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1. Dr. Puja Ohri 1. Dr. Puja Ohri 
Designation Professor Professor 
Complete 
Correspondence address 
with Pin Code 

Guru Nanak Dev University, 
Amritsar 

Guru Nanak Dev University, 
Amritsar 

Contact no 9855578923 9855578923 
E-mail Ohri11puja@gmail.com Ohri11puja@gmail.com 

 
Name 2.Dr. Jaswinder Singh 2.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 
 
Name 3.Prof. Randeep Singh 3. Prof. Randeep Singh 
Designation Assistant  Professor Assistant  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar  143002 

Contact no 9646014115 9646014115 
E-mail singhrandeep83@hotmail.com singhrandeep83@hotmail.com 
 
Name 4.Mr. Kamal Mehta 4.Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

DAV College, Dasuya 144205 DAV College, Dasuya 144205 

Contact no 9646533578 9646533578 
E-mail kamal.jcdavzoo@gmail.com kamal.jcdavzoo@gmail.com 
 
Name 5.Prof. Zorawar Singh 

 
5.Prof. Zorawar Singh 

 

English  Punjabi  Hindi  



 

Designation Associate Professor Associate Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9417230075 9417230075 
E-mail zorawarsinghs@rediffmail.com zorawarsinghs@rediffmail.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Kanya Maha Vidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology      Programme: M.Sc. (Semester IV) 

Course Title: Biosystematics     Course Code: MZOL-4485 

 Tick the language/s in which question paper is to be 

set:  

 Paper Setter Evaluator 

Name 1. Dr. Puja Ohri 1. Dr. Puja Ohri 
Designation Professor Professor 
Complete 
Correspondence address 
with Pin Code 

Guru Nanak Dev University, 
Amritsar 

Guru Nanak Dev University, 
Amritsar 

Contact no 9855578923 9855578923 
E-mail Ohri11puja@gmail.com Ohri11puja@gmail.com 

 
Name 2.Dr. Jaswinder Singh 2.Dr. Jaswinder Singh 
Designation Associate  Professor Associate  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9814072549 9814072549 
E-mail singhjassi75@yahoo.co.in singhjassi75@yahoo.co.in 
 
Name 3.Prof. Randeep Singh 3. Prof. Randeep Singh 
Designation Assistant  Professor Assistant  Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar  143002 

Contact no 9646014115 9646014115 
E-mail singhrandeep83@hotmail.com singhrandeep83@hotmail.com 
 
Name 4.Mr. Kamal Mehta 4.Mr. Kamal Mehta 
Designation Assistant Professor Assistant Professor 
Complete 
Correspondence address 
with Pin Code 

DAV College, Dasuya 144205 DAV College, Dasuya 144205 

Contact no 9646533578 9646533578 
E-mail kamal.jcdavzoo@gmail.com kamal.jcdavzoo@gmail.com 
 
Name 5.Prof. Zorawar Singh 

 
5.Prof. Zorawar Singh 

 

English  Punjabi  Hindi  



 

Designation Associate Professor Associate Professor 
Complete 
Correspondence address 
with Pin Code 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Dept of Zoology, Khalsa 
College, Amritsar 143002 

Contact no 9417230075 9417230075 
E-mail zorawarsinghs@rediffmail.com zorawarsinghs@rediffmail.com 
  



 

KanyaMahaVidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology       Programme: M.Sc. (Semester IV) 

Course Title: Practical –VII (Animal Behaviour and Wildlife Conservation)   Course Code: MZOP -4486 

Tick the language/s in which question paper is to be set:  

 

 Practical Examiner 

Name 1. Dr. Shivika Dutta 
Designation Assistant Professor 
Complete Correspondence address with 
Pin Code 

Doaba  College, Jalandhar, 144001 

Contact no 9463407132 
E-mail shivikadutta@gmail.com 

 
Name 2.Dr. Abhinay Thakur 
Designation Assistant Professor 
Complete Correspondence address with 
Pin Code 

DAV College, Jalandhar, 144008 

Contact no 7018417742 
E-mail abhinay.thakur61@gmail.com 

 
Name 3. Dr. Ashwani Kumar 
Designation Assistant Professor 
Complete Correspondence address with 
Pin Code 

Doaba College, Jalandhar, 144001 

Contact no 9592990131 
E-mail ashwanibalhotra@gmail.com 

 
 
 

 

English  Punjabi  Hindi  



 

KanyaMahaVidyalaya, Jalandhar (Autonomous) 
(Session 2024-25) 

 
Department: Zoology       Programme: M.Sc. (Semester IV) 

Course Title:  Practical VIII (Genetics and Biosystematics)   Course Code: MZOP -4487 

Tick the language/s in which question paper is to be set:  

 
 Practical Examiner 

Name 1. Dr. Abhinay Thakur 
Designation Assistant Professor 
Complete Correspondence address with Pin Code DAV College, Jalandhar, 144008 
Contact no 7018417742 
E-mail abhinay.thakur61@gmail.com 

 
Name 2. Dr. Shivika Dutta 
Designation Assistant Professor 
Complete Correspondence address with Pin Code Doaba College, Jalandhar, 144001 
Contact no 9463407132 
E-mail puripunit@gmail.com 

 
Name 3.Dr. Ashwani Kumar 
Designation Assistant Professor 
Complete Correspondence address with Pin Code Doaba College, Jalandhar, 144001 
Contact no 9592990131 
E-mail ashwanibalhotra@gmail.com 

 
 

 
 

 

English  Punjabi  Hindi  


