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1. Understand and analyse 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.



KanyaMaha Vidyalaya,Jalandhar(Autonomous)
SCHEMEANDCURRICULUMOFEXAMINATIONSOFTWOYEARDEGREEPROGRAMME
(UnderCreditBasedContinuousEvaluationGradingSystem)(CBCEGS)

Session-2023-24

MasterofScience(Zoology)

Semester-1
Cg:c;ge CourseName Course [Hou |Credits | Total Marks Examinat
Type |rs Credits Ext ion time
Per : (inhours)
\liVee L-T-P L | P [CA  [Total
MZOL- | FunctionalOrganization
1481 of Animals-I C 4 | 400 4 80 ) 20 100 3
Mﬁg L- AnimalEcology C 4 | 4-0-0 4 80 - 20 100 3
MZOL- .
1483 CellBiology C 4 4-0-0 4 80 - 20 100 3
MZOL- |Concepts of
1484  |Biotechnology C 4 | 400 4 80 i 20 100 3
MZOM- | ComputerProgramming .
1135 and Data Processing ¢ 4 2-0-1 3 40 20 15 & 343
Practical-1(Functional
mggp Organization of c 4 | 002 | 2 - a0 | 10 50 3
Animals-1)
MZOP- |Practical-11(Ecologyand Y i
1487 Cell Biology) C 4 0-0-2 2 40 10 S0 3
Studentscanoptanyoneofthefollowin| IDE 4 80 20 100
g interdisciplinary 3
optional courses
Total 23 575
IDEC-1101 e CommunicationSkills
IDEM-1362 e BasicsofMusic (Vocal)
IDEH-1313 e HumanRightsandConstitutionalDuties
IDEI-1124 e BasicsofComputerApplications
IDEW-1275 ¢ Indianheritage:ContributiontotheWorld

IDE-Inter DisciplinaryElective/OptionalCourse
*Credits/Gradepointsofthesecourseswillnotbeincluded intheSGPA/CGPAofsemester.




SCHEMEANDCURRICULUMOFEXAMINATIONSOFTWO-YEARDEGREEPROGRAMME

KanyaMahaVidyalaya,Jalandhar(Autonomous)

(UnderCreditBasedContinuousEvaluationGradingSystem)(CBCEGS)

Session2023-24

MasterofScience(Zoology)

Semester-11
CourseCode CourseName Course[Hours |Credits[Total |Marks Examin
Type [Per Credits ation
Week time(in
Ext. hours)
L-T-P L |P |CA Total
MZOL-2481 | FunctionalOrganization C 4 |4-0-00 4 |80|-{20| 100 3
of Animals—II
MZOL-2482 AppliedZoology-I C 4 |4-0-00 4 |80|-{20| 100 3
(Invertebrates)
MZOL-2483 Evolution C 2-0-0 40| -(10| 50 3
MZOL-2334 Biostatistics C 4 |400, 4 1|80|-/20| 100 3
MZOS-2485 Seminar C 4 | 002 2 - 14010 50 3
MZOP-2486 | Practical-I11(Functional C 0-0-2| 2 - 140/ 10| 50 3
Organizationof
Animals—II)
MZOP-2487 [Practical-1VV(Evolution C 4 |002 2 - 140/ 10| 50 3
andAppliedZoology-1)
Total 20 500




Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:FunctionalOrganizationofAnimals—I(Theory) Course
Code: MZOL-1481
RSEQUTCOME
Afterpassingthiscoursethestudentwillbeableto:

» CO1Understandthemechanismofdigestioninchordatesand non-chordates.
» CO2Understandthebloodcomposition,types,groupsandcirculatorysystem.

» CO3Familiarizewiththephysiologyofrespiratorysystemofchordates &non-chordates.

» COd4understandthephysiologyofexcretorysystemandcome toknowthe physiologyofreproductivesystem.



Session 2023-24
MasterofScience(Zoology)
Semester-—I
CourseTitle:FunctionalOrganizationofAnimals—I(Theory)
Course Code: MZOL-1481

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-1V of the syllabus respectively. Questions may be subdivided into parts (not
exceeding four). Candidates are required to attempt five questions, selecting at least one question from each section.The
fifth question may be attempted from any Section.

Unit-I
Nutrition andDigestion
Ingestionofsoluble foodandparticulate foodinrelationto habitat andhabits Symbiotic
nutrition
Mechanismofdigestionand regulationofsecretionin non-chordatesandchordates

Unit-II

Transportandcirculatorymechanisms

IntracellulartransportinProtozoa

Circulationofexternalmediumoftransport withinthebodyofspongesand cnidarians Open
and closed types of circulatory system

Chambered,tubularandampullaryhearts Neurogenic

and myogenic hearts

EvolutionofHeartandCardiovascularsystem

Unit-111
RespiratorySystem
Respiratoryorgansinaquaticanimalsandaquaticrespiration Respiratory
organs and aerial mode of respiration
Distributionandbriefchemistryofrespiratorypigmentsandtheirfunctioninnonchordatesand chordates

Unit-1V

Excretion and Reproduction

Excretory structures and waste disposal in non-chordates, coelom, coelomic ducts, nephridia, antennal / green
glands,malpighian tubules

Regulationofwatersaltbalance

Patternofreproduction innon-chordatesandtheirlarvalforms
Evolutionoftheurinogenitalsysteminchordateswithspecialreferencetotheseparationofthetwosystems



SuggestedReadingMaterial:

Barrington,E.U.W. (1967),InvertebratesStructureandFunctions.HoughtonMifflinCo.Boston.
Barth,R.H.andBroshears,R. E(1982), Thelnvertebrateworld.HoltSaunder, Japan.
Brusca,R.C.andBrusca,G.J.(2003),Invertebratessecondedition.Sinauer Associates,Inc.Publishers, Sunderland,
Massachusetts.

Cooper,G.M.(2004), TheCell: AMolecularApproachllirdedition, ASMPress, Washington,D.C.
Engemann,J.G.andHegner,R.W.(1981),Invertebrate((Zoology)) (3rded.)Macmillan,NewY ork.

Gardiner,M. S. (1972), TheBiologyoflnvertebrates,McGrawHill,New Y ork.
Hill,R.W.,Wyse,G.K.andAnderson,N.(2004), Animalphysiology.SinauerAssociate, INC.Pub. Saunderland,
Massachusettes, USA.

Hoar,W. S. (1984),GeneralandComparativePhysiology. PrenticeHallofindiaPvt. Limited, NewDelhi, India.
Karp,G.(2005),CellandMolecularBiology;conceptsandexperiments(4thed.),Hoboken,JohnWillyand Sons, New
York.

Meglitsch,P.A.andSchran, F.R.(1991),Invertebrate ((Zoology))3rdEd.OxfordUniversityPress,NewYork.
Pechenik,A.Jan.(2000),Biologyoftheinvertebrates, FourthEdition, McGrawHillBookCo. Singapore.
Prosser,C.L.(1984), ComparativeAnimalPhysiology.SatishBookEnterpriseBooksseller&Publishers, Agra.
Purves,W.K.,Oriane,G.H.,Space,H.C.andSalava,D.(2001),Life —TheScienceofBiology6thed.,Sinauer Assoc. Inc.,
USA.

Randall,D.,Burggren,K.L.andFrench,K.(2002),EckertAnimalPhysiology:Mechanismsand Adaptations.
W.H.FreemanandCompany,NewYork

Ruppert,E.E.and Barnes,R.D.(2004),Invertebrate((Zoology)) 7thed.SaundersPubl.,Philadelphia.
Willmer,P.Stone,G.andJohnston,1(2000).EnvironmentalPhysiologyofAnimals,BlackwellScience.
Withers,P.C. (1992),Comparative AnimalPhysiologySaunderCollegePublishing, NewYork.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:AnimalEcology(Theory)
Course Code: MZOL-1482

RSEQUTCOME
After passingthiscoursethestudentwillbeableto:

» CO1l1DemonstrateandUnderstandtheecologicalrelationshipsbetweenorganismsandtheirenvironment.
» CO2Explainandidentifytheroleoftheorganisminenergytransfers.
» CO3Understandvarioustypesofadaptationsandecologyofpopulation

» CO4Understandtheappliedaspectofecology.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:AnimalEcology(Theory)
Course Code: MZOL-1482

ExaminationTime3hrs 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-1V of the syllabus respectively. Questions may be subdivided into parts (not
exceeding four). Candidates are required to attempt five questions, selecting at least one question from each section.The
fifth question may be attempted from any Section.

Unit-1
IntroductionandHistoryofEcology
StructureandFunctionsofsomespecialtypesofecosystems(Grasslands,forests,deserts,aquaticecosystemsand agroecosystem)
Abioticfactors
Temperature,Moisture,Light,fire,Malentite,Pollution

Unit-lI
BioticFactors
AnalysisofEnvironment Place
in which to live Community
Structure
EcologicalNiche,Foodchains, Foodwebs,biomagnifications, succession/temporalchanges
InteractionsandCoactions
Intraspecific Interactions
Interspecific Interactions
Predation,Parasitism,Commensalism,Mutualismetc

Unit-111
Adaptations
Cave,deepsea,arboreal,aerial,andsubterrestrial
Co-adaptationsandadaptiveresemblances(mimicry,warningcolouration,seasonalpolymorphism)
PopulationEcology
ConceptofPopulation
Bioticpotentialandcarryingcapacity,dispersalanddistribution,populationgrowthand itsregulations Methods of
sampling
Lifetablesand longevity,MigrationandEcesis



Unit-Iv

AppliedEcology

Anthropogenic interferences
Biomonitoringofenvironmentusinganimalspecies
ModelingandUseofremotesensing(GIS)inecology(introduction) Overview
of sustainable development of ecosystems

BioGeography

Zoo Geographical regions

Islandecology(endemicity)

SuggestedReadingMaterial:

Anderwartha, H.G. and Birch, L. C. (1970), The distribution and abundance of animals, University of Chicago
Press, Chicago London.

Beeby,A.(1992),ApplyingEcologyChapmanandHallMadras.

Begon,M.,HarperJ.L.andTownsend,C.R.(1995),Ecology—Individuals,populationsandcommunities, Blackwell
Science, Cambridge UK.

Brewer,R.(1994), ThescienceofEcology,SaundersCollegeof Publishing,New York.

Chapman,J.L.andResis,M.J.(1995),Ecology-Principlesandapplications,CambridgeUniversityPress, Cambridge
UK.

Kaeighs,S.C.(1974),EcologywithspecialreferencestoanimalandMan,PrenticeHallInc.
Odum, E.P.(1983),Basic Ecology.
Putmann,R. J. andWratten, S.D.(1984),PrinciplesofEcology, CrownHelm,London.

Salanki,J.,JefferyE.andHughesG.M.(1994),BiologicalMonitoringoftheEnvironment(Amanualof Methods) CAB
International, Wallingford UK.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:CellBiology(Theory) Course
Code: MZOL-1483

RSEQUTCOME
After passingthiscoursethestudentwillbeableto:

CO1Describetheultra-structureandfunctionsofcellorganelles.

CO2UnderstandDNAreplication, RNAandproteinsynthesisandcometoknowproteinsynthesiscanbe
controlled at the level of transcription and translation.

CO3Understandcellsignalingandcellularcommunication.

CO4Understandthetypesandapplicationsofstemcells.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:CellBiology(Theory) Course
Code: MZOL-1483

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-1V of the syllabus respectively. Questions may be subdivided into parts (not
exceeding four). Candidates are required to attempt five questions, selecting at least one question from each section.The
fifth question may be attempted from any Section.

Unit-1
Introduction
Cell-aunit ofstructureandfunction,celltheory
Prokaryotes and eukaryotes cells
Cytoskeleton
Actinfilament,Myosin, Intermediatefilament, microtubules
StructureofCellMembrane
Chemicalcomposition
VariousLipoproteinmodelsincluding fluidmosaic model
Nucleus
TheNuclear EnvelopeandTrafficbetweentheNucleus andtheCytoplasm
Internal Organization of the Nucleus
TheNucleolus andrRNAProcessing

Unit-II

Ribosomes

ProkaryoticandEukaryoticribosomes
Roleofribosomesinproteinsynthesisinprokaryotesandeukaryotes
Golgi complex
StructureandFunctionof:Cisternae,vacuolesandvesicles Types of
Vesicle Transport and their functions
Proteinsortingandtargeting

GERL concept

Endoplasmic Reticulum
StructureandFunctionofendoplasmicreticulum

Membrane synthesis in the ER
Mechanismensuringdestructionofmisfoldedprotein ER

to Golgi vesicular transport



Unit-111

Mitochondria

Structureand Functions

Oxidative metabolism in the Mitochondrion
RoleofMitochondriainthe formationofATP
Electron-Transport complexes

Lysosomes

Lysosomal acid hydrolases
EndocytosisandLysosomeformation
Lipofuscin pigments

Peroxisomes

Functionsofperoxisomes

Glyoxylate pathway

Peroxisome assembly

Unit-Iv

Cellsignaling

Signaling molecules and their receptors
Functions of cell surface
receptorsPathwaysofintracellularsignaltrans
duction Signal transduction and the
cytoskeleton Cell Cycle

Various cell cycle check points
Cyclinandcyclindependentkinases
Regulation of CDK- cyclin activity

SuggestedReadingMaterial:

Alberts, B. Bracy, P. Lewis , J. Raff, M. Roberts K and Watson, J. (eds) (1994). Molecular Biologyofthe Cell,
Garland Publishing , New York.

Avers,C.J. (1976).CellBiology, VanNostrandReinhold,New York.

Cooper,G.M.(2004). Thecell, AMolecularApproachASMpress,Washington,D.C.
Darnell,J.Lodish,H.andBaltimore,D.(2004).MolecularCellBiology,2ndedition,Freeman,NewYork.

Derobertis, E. D. P. and Derobertis, E.M.F. (1987). Essentials of Cell and Molecular Biology. Hold Saunders —
Philadelphia.

Karp,G.(1984).CellBiology4thEdition, McGrawHill, New York.

Karp G. (1999). Cell and Molecular Biology. Concepts and Experiments, 2nd Editon John Wileyand Sons, Inc.
New York, Brisbane, Toronto.

Powar,C.B.(1990).CelIBiology.HimalayaPublishingHouse, Bombay.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:ConceptsofBiotechnology(Theory) Course
Code: MZOL-1484

RSEQUTCOME
After passingthiscoursethestudentwillbeableto:
» CO1Describecellcultureand celllines.
» CO2Understandmolecularmarkersandvectorsusedinbiotechnologyfields.
» CO3Understandvarioustechniquesinbiotechnology.

» CO4Understandthetypesandapplicationshybridomatechnologyandvaccines.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:ConceptsofBiotechnology(Theory) Course
Code: MZOL-1484

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-1V of the syllabus respectively. Questions may be subdivided into parts (not
exceeding four). Candidates are required to attempt five questions, selecting at least one question from each section.The

fifth question may be attempted from any Section.
Unit-I

BriefintroductiontoBiotechnology

Cell culture and medium

Cellculture, Celllines, protocolcryo-preservingculturedcells,cellviabilityandcellproliferation
Restriction Enzymes

DNAligase,Klenowenzyme, TADNApolymerase,Polynucleotidekinase,Alkalinephosphatase
StemCellsandTissue engineering
Embryonicstemcell,adultstemcells,stemcelldifferentiation

Unit-II

MarkersandVectors

Molecular markers

RFLP,RAPD,SSLPmarkers

Vectors
Plasmidvectors,Bacteriophagevectors,Cosmids,M13,Phagemids,Fosmids,BACsandYACs
Cloning

Genecloningandsequencing,cDNAcloning, IdentificationofSpecificclonewithaspecificprobe,Practical applications of gene

cloning
Unit-I1I

Techniques
Principal,theoryandapplicationofSouthern,Northern,Western Blotting
Polyacrylamide gel electrophoresis (PAGE)
Polymerasechainreaction(PCR) DNA

finger printing

DNA foot printing

Insituhybridization

Restrictionfragmentlengthpolymorphism(RFLP)



Unit-Iv

HybridomaTechnology
Immunizationofanimals: isolationofstimulatedspleencells Myeloma
cell lines used as fusion partners
Fusion methods

Monoclonal antibodies
Detectionandapplications

Vaccines

Conventionalvaccines

Viral vaccines

Peptidevaccines

Genetically engineered vaccines
ProductionandapplicationsofCytokines

SuggestedReadingMaterial:

e Spier,R.R.andGrifftths,J.B.(1994).AnimalCellBiotechnology,6thEd.,AcademicPress,London.

e Krogsgaard-larsen P. ,Liljefors T., Madsen U. and Larsen K, Liljefors T. Madsen U. (2016). Textbook of Drug
Design and Discovery, 5 th Ed. Taylor and Francis Publications, Washington D.C.

e Gupta,P. K.(1996).ElementsofBiotechnology, RastogiandCo.,Meerut.

e Henry,R.J.(1997).PracticalApplicationsofPlantMolecularBiology,ChapmanandHall.



Session2023-24
MasterofScience(Zoology) Semester—I
CourseTitle:ComputerProgrammingandDataProcessing
Course Code: MZOM-1135

COURSEOUTCOME
After passingthiscoursethestudent willbeableto:

» CO1Comprehendcomputerfundamentals,operatingsystemconceptsandofficeautomationsoftware.

» CO2Workwithcompleteofficesuitefor makingspreadsheets, documentsandpresentations.

» CO3ComprehendbasicsofCProgrammingLanguage.

» CO4 Apply various control statements and arrays of C Programming Language fordesigning solutions to different real-
world problems



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:ComputerProgrammingandDataProcessing Course
Code: MZOM-1135

ExaminationTime:(3+3)Hours Max.Marks: 75
L-T-P: 2-0-1 Theory: 40
Practical:20

CA: 15

InstructionsforPaperSetter-

Eight questions ofequal marks (8 marks each) are to set, two in each ofthe four sections (A-D).
Questions of Sections A-D should be set from Units I-1Vof the syllabus respectively. Questions
maybedivided into parts(notexceeding four).Candidatesarerequiredto attempt fivequestions,
selecting at least one question from each section. The fifth question may be attempted from any
section.

UNIT-I

IntroductiontoComputercapabilities, Classifications
Computer components, Introductiontohardwareandsoftwareconcepts,operatingsystems,
peripherals, 1/0 devices, Limitations of computer.

UNIT-1I
BasicFeaturesandusageof:
WordProcessingSoftware: Creating,Editing,FormattingandPrintingdocument
Spreadsheet Software: Creating, Editing, Formatting and Printing a sheet
Presentation Software: Creating, Editing, Formattingand Printingapresentation

UNIT-1I
IntroductiontoCProgramming language
Program structure, elements, character set, constants, variables, data types, identifiers, operators
and expressions.
I/OStatements:printfandscanfstatement.

UNIT-IV
Control statements:if,if else,elseif ladder,nesting,switch,Loopingstatements:dowhile, while, for
Arrays:Basicusage,Declaration, Initializationand Types.



References/Textbooks:

1. AnshumanSharma,LearnProgramminginC, LakhanpalPublishers,7thEdition.
2. EBalagurusamy, ProgramminginANSIC, TataMcGraw-Hill,2002.
3. YashvantKanetkar,LetUsC,BPBPublications, 2016.
4. GurwinderSingh,RachhpalSingh,Fundamentals ofComputer
and PC Software,Kalyani Publishers, 2015.
5. AnshumanSharma, Fundamentals ofInformation Technology,
Lakhanpal Publishers, 5"Edition.
6. ByronGottfried, Schaum’sOutlineProgrammingwithC,McGrawHill, 1996.

Note: Thelatesteditionsofthe booksshouldbefollowed.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:Practical-1(FunctionalOrganizationofAnimals-1) Course
Code: MZOP-1486

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:
» CO1lUnderstand thecomparativeanatomyofgut throughdemonstration.

» CO2 Understand the comparative physiologyof circulatory, excretory& reproductive system
through ICT based videos, presentations and charts.

» CO3 Understand Nephridia in annelids (earthworm), green glands in crustaceans, Malpighian
tubules in Cockroach.

» CO4UnderstandExcretorysystemoffrog,lizard,birdand rat.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:Practical-1(FunctionalOrganizationofAnimals-1) Course
Code: MZOP-1486

ExaminationTime:3hrs Maximummarks:50
L-T-P:0-0-2 Practicalmarks:40
CA: 10

InstructionsforthePracticalExaminers:
Questionpaper is to set onthe spot jointly bythe Internaland ExternalExaminers. Two copies ofthe
same should be submitted for the record to COE Office, Kanya Maha Vidyalaya, Jalandhar.

Studyofpermanentslides

Mouthparts:honeybee,housefly,cockroach,butterfly, mosquito,andbug Salivary
glands

Bloodsmearofanimals

Radula of Pila

JawsofLeech

Usingslides/charts/models/videosstudyoffollowing

Anatomyofgutinrelationtofoodandfeedinghabitsofdetritivores,carnivores, herbivores, omnivores and
sanguivores

Different kindsofHeartandbloodvascularsysteminanimals
Respiratorystructures:Gills(Crustaceans,Bivalves,Cephalopods,andFish);BookLungs

(Scorpion); Trachea and spiracles (Cockroach)

Nephridia inannelids(earthworm),greenglandsincrustaceans,MalpighiantubulesinCockroach Excretory
system of frog, lizard, bird and rat

Histologyofovary, oviduct, uterus,testisandplacenta indifferent groupsofinvertebrates and
vertebrates

Reproductive organs in Hydra, Flatworm, Earthworm, Cockroach, Pila, Fish, Frog, Lizard, Bird and
Rat

Note: The above mentioned practicals are in accordance with the guidelines of UGC. Practicals
involvinganimalmaterialwillbeconductedusingmodels/charts/e-resources.Minormodificationsin ~ the
curriculum are allowed subject to availability of resources.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:Practical-11(EcologyandCellBiology) Course
Code: MZOP-1487

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:
» CO1lUnderstandthepopulationestimationof Invertebratesandvertebratesusingdifferent methods
» CO2Describethefinestructureandfunctionsofcellorganelles.
» CO3Performavarietyofcellularbiologytechniques.

» CO4Analyzevariousphysicochemicalpropertiesofblood.



Session 2023-24
MasterofScience(Zoology)
Semester—I
CourseTitle:Practical-11(EcologyandCellBiology)
Course Code: MZOP-1487

ExaminationTime:3hrs Maximummarks:50
L-T-P:0-0-2 Practicalmarks:40
CA: 10

InstructionsforthePracticalExaminers:
Questionpaper is to set onthe spot jointly bythe Internaland ExternalExaminers. Two copies ofthe
same should be submitted for the record to COE Office, Kanya Maha Vidyalaya, Jalandhar.

Populationestimations
UsingMark andReleasemethodand tostudytheeffect ofmigrationonthem(Using colored beads).

Estimationofpopulation
Protozoans,NematodesandSoilarthropods

Combinedpopulationstudiesusing quadrates
Intra-populationdistributionandPoissondistribution,constructionoflifetableandsurvivorship curves from
given data.

Analysisof following
Normalandabnormalconstituentsinurinesample
RBC, WBC (TLC, DLC), platelet counts
Determination of ESR and PCV of human blood

Studyofcellusingpermanent slides
Prokaryotecells:Lactobacillus,E.coli.Bluegreenalgae
Eukaryotecells, Testicularmaterial(forstudiesofspermatogenesis).

Microtomy
Introductionoftheinstrument—itsuse,care

Study ofpermanent slidesofvarious tissues
(gutregion, liver,lung,spleenkidney,pancreas,testis,ovary,tongue,skinetc.).

Studyofelectronmicrographsofvariouscellorganelles
Plasmamembrane,Mitochondria,Golgi complex,Lysosomes,Endoplasmic reticulum (smooth and
granular), Cilia, Centrioles, inclusions like glycogen and lipids etc

Note: The above mentioned practicals are in accordance with the guidelines of UGC. Practicals
involvinganimalmaterialwillbeconductedusingmodels/charts/e-resources.Minormodificationsin ~ the
curriculum are allowed subject to availability of resources.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:FunctionalOrganizationofAnimals—I1(Theory) Course
Code: MZOL-2481

RSEQUTCOME
After passingthiscoursethestudentwillbeableto:
» CO1Describethespecializationsand evolutionofskinandmuscles.
» CO2Describethe physiologyofnervous systemofhuman beings.
» CO3Understandthe physiologyofendocrine system.

» CO4Understand thephysiologyofsenseorgans



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:FunctionalOrganizationofAnimals—I1(Theory) Course
Code: MZOL-2481

ExaminationTime:3hrs Maximummarks:100
L-T-P:4-0-0 Theorymarks:80
CA: 20

InstructionsforthePaperSetter:

Eight questions ofequalmarks (16 marks each) areto be set,two ineachofthe four Sections (A- D).
Questions ofSections A-D should be set fromUnits I-1VVofthe syllabus respectively. Questions may be
subdivided into parts (not exceeding four). Candidates are required to attempt five questions,
selecting at least one question from each section. The fifth question may be attempted from any
Section

Unit-I

IntegumentarySystem

Embryonicorigin

GeneralfeaturesofthelntegumentSpecializationsofintegumentEvolutionofSkin

MuscularSystem
ClassificationofMuscles,StructureofSkeletalMusclesandcardiacmuscle, TendonsMuscle mechanics
Muscle Function Basis of Muscles contraction,

MuscleFiber,MuscleorgansandfibersBone-muscle lever systems

Unit-I11

SkeletalSystem
ExoandEndoSkeletonininvertebrates
Appendicular skeleton in vertebrates
Basic Components

Phylogeny of fishes and tetrapods
Evolutionoftheappendicularsystem Form
and Function

Swimming

Terrestriallocomotion

Unit-I1I

IntegratorySystems
Chemicalcoordinationofbodyfunctionsthroughneuro-secretioninnon-chordatesPhysiologyof nerve net
and giant fibre system

Evolutionoffunctionalanatomyofbrain

EndocrineSystem

Endocrineorgans

Chemicalcoordinationofbodyfunctionsthroughhormonesandneuro-secretions



Unit-1v

SensorySystem

GeneralsensoryorgansFreesensoryreceptors

Encapsulated sensory receptors

Associated sensory receptors

Mechanismsofperceivingstimuli
Specialsensoryorgans(Mechano,Radiation,Chemo.andElectroreceptors)
Additional special sensory organ

SuggestedReadingMaterial:

e Barrington,E. U. W.(1967),InvertebratesStructure and Functions. HoughtonMifflinCo.
Boston.

e Barth,R.H.andBroshears, R.E(1982), ThelnvertebrateWorld. HoltSaunder, Japan.

e Brusca, R. C. and Brusca, G. J. (2003), Invertebrates Second Edition. Sinauer Associates,
Inc. Publishers, Sunderland, Massachusetts.

e Prosser,C.L.(1984),ComparativeAnimalPhysiology.SatishBookEnterpriseBooks Seller &
Publishers, Agra.

e Purves, W. K., Oriane, G. H., Space, H. C. and Salava, D. (2001), Life— The Science of
Biology 6th ed., Sinauer Assoc. Inc., USA.

e Randall,D.,Burggren,K.L.andFrench,K.(2002),EckertAnimalPhysiology:Mechanisms and
Adaptations. W.H. Freeman and Company, New York.

e Ruppert, E. E. and Barnes, R. D. (2004), Invertebrate ((Zoology)) 7th ed. Saunders Publ.,
Philadelphia.

e  Willmer,P.,Stone,G.andJohnston,1(2000).EnvironmentalPhysiologyofAnimals, Blackwell
Science.

e Withers, P.C. (1992), Comparative Animal Physiology. Saunder College Publishing New
York.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle: AppliedZoology-1(Theory) Course
Code: MZOL-2482

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:
» COlunderstandthemethodsofbeekeeping,diseasesofhoneybeeandvariousbeeproducts.
» CO2KnowthecultureandharvestingmethodsofLacandmulberrysilkworm.

» CO3 Understand the various methods of prawn farming. The students will alsoknow aboutthe
spoilage, processing and preservation of prawns.

» CO4Understand theartificialpearlformationand economicsofVermiculture.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle: AppliedZoology-1(Theory) Course
Code: MZOL-2482

ExaminationTime:3hrs Maximummarks:100
L-T-P:4-0-0 Theorymarks:80
CA: 20

InstructionsforthePaperSetter:

Eight questions ofequalmarks (16 marks each) areto be set,two ineachofthe four Sections (A- D).
Questions ofSections A-D should be set fromUnits I-1Vofthe syllabus respectively. Questions may be
subdivided into parts (not exceeding four). Candidates are required to attempt five questions,
selecting at least one question from each section. The fifth question may be attempted from any
Section.

Unit-I

Apiculture

History and Introduction Honey bee and kinds
SocialorganizationofcolonyandnestsLifeCycle
RelationbetweenhoneybeesandplantsFloraforApiculture Honey
composition, quality and importance

Beekeeping,selection, methods,precautionsProductsofbeekeeping Bee
enemies and diseases

Unit-I1

Lacculture

Introduction

Lac insect species, Life cycle and Host plants Lac composition, properties & importance Cultivation
and harvesting of Lac

EnemiesofLacinsectandhostplantsLacindustryinindia

Sericulture

Indiansericulture industry(distributionandprospects)Silk mothspeciesandtheirLifeCycle Silk
composition, kinds and uses Mulberry cultivation

Rearingofsilkworm

TreatmentanddisposalofcocoonsSilkreeling,twisting andweavingDiseases&pestsofsilkworm

Unit-I1I

PrawnCulture
IntroductiontoprawnsPrawn:species
FreshwaterprawnfarmingandMarinePrawnfarming
Methods of Prawn farming

Spoilage and its
preventionProcessingandpreservation

ofprawns Future of prawn culture

Unit-1Vv



Pearl Culture

Historicalbackground

Pearl oyster —species
Pearlformation,composition,qualityandcommercialvalue
Artificial Culturing of Pearls
Syntheticpearlstypesandtheirmanufacturing

Methods of harvesting

Problems ofpearl industry

Vermiculture

Speciesofworms
ConditionsforefficientVermiculture(domesticandcommerciallevel) Economics of
Vermiculture

SuggestedReadingMaterial:

Bhamrah, H. S. &Juneja, K. (2001), An Introduction to Mollusca. Anmol Publications
Pvt,.Ltd. New Delhi.

Bhatnagar, R. K. and Palta, R. K. (2003), Earthworm ; Vermiculture and Vermicomposting ,
Kalyani Publishers India.

Carter,G.A.(2004)Beekeeping,BiotechBooks,New Delhi.
Fenermore,P.G.andPrakash,A.(1992),AppliedEntomology, WileyEasternLtd.New Delhi
Ghorai,N.(1995),LacCultureinindia.InternationalBooksandPeriodicals,NewDelhi.
Jhingran,V. G.(1991)FishandFisheriesofIndia,HindustanPublishingCompanyIndia.
Kumar,A.andNigam,P.M.(1989),EconomicandAppliedEntomologyEMKAY Publishing Co.
New Delhi.

Mishra,R. C.(1995), HoneyBees&theirManagementinindia. ICAR, New Delhi.

Mustafa, S.(1990)Appliedandindustrial((Zoology)). AssociatedPublishingCompany, New
Delhi.

Shukla,G.S.&Upadhaya,V.B.(1991-92),Economic((Zoology)),RastogiPublications, Meerut.
Sathe,T.V.andJadhav,A.D.(2001)SericultureandPestManagement,DayaPublishing House,
New Delhi.

Shimizu, M. (1972) Handbook of Silkworm Rearing (Agricultural Techniques Manual- Fuji
Publishing Co. Ltd , Tokyo, Japan.

Singh,S.(1962),BeeKeepinginindia, 1.C. A.R.Publications, NewDelhi.

Sobti,R. C.(1992), Medical((Zoology)), NaginChand&Co.Jalandhar.
Srivastava,P.A.(1977),Economic((Zoology)),CommercialPublicationBureau, Kanpur.
Venkatanarasaiah,P.(1992),Sericultureinindia,AshishPublishingHouse, New

Session2023-24



MasterofScience(Zoology) Semester—I|
Course Title: Evolution
CourseCode:MZOL-2483

COURSEQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:

» CO1lUnderstandthe processoforiginoflifeand evidencesoforganic evolution.
» CO2Understandthevariationsinanimalsandhownaturalselectionoperates.
» CO3Explainhowspeciationandextinctiontakeplaceanddistributionofspecies.
» COA4Explainhowthemolecularaspectsprovidesevidenceforevolution.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:Evolution
CourseCode:MZOL-2483

ExaminationTime:3hrs Maximummarks:50
L-T-P:2-0-0 Theorymarks:40
CA: 10

InstructionsforthePaperSetter:

Eight questions of equal marks (8 marks each) are to be set, two in each of the four Sections (A- D).
Questions ofSections A-D should be set fromUnits I-1VVofthe syllabus respectively. Questions may be
subdivided into parts (not exceeding four). Candidates are required to attempt five questions,
selecting at least one question from each section. The fifth question may be attempted from any
Section.

Unit-I

OriginofLife
OriginofMicro molecules
OriginofMacromolecules
Origin of Viruses
OriginofProkaryotes
OriginofUnicellulareukaryotesandmulticellularity
OrganicEvolution
Theories(LamarckismandDarwinism)
Evidences
Separationofkingdoms

Unit-lI

Variations

Types of variations

Causesofvariations

Mutationratesand directions
NaturalSelection

Typesofselection

Selection forces
ExperimentaldemonstrationofNaturalselection
Industrial melanism and polymorphism
Sexualselection
Selectionandnonadaptive characters

Unit-I11

Speciation

Isolationanditstypes

Gradual and abrupt
Originofhighercategories
DistributionofSpecies
Island,OceanandContinentaldistribution
Theories of continental drift



Extinction
Kindsofextinctionandcausesofextinction Major
extinctions

Unit-

IVQuantitative and Molecular Aspects of Evolution
Hardy-Weinberglaw

Genetic drift

Selection pressure

Mutation pressure

Migration

Meioticdrive

Briefaccount of
Evolutionofgenomeinviruses,prokaryotesandeukaryotes
Evolution of sexual reproduction

Molecularclocks
EvolutionofHorse,Elephant,Man(inbrief) Future
Course of Evolution

SuggestedReadingMaterial:

Avers, C. J.(1989).EvolutionProcessandPatterninEvolutionOxfordUniversity, Press, New
York, Oxford.
Ayala,F.J.andValentineJ.W.(1979).EvolvingthetheoryandProcessofOrganic Evolution,
Benjamin Cumming.

Brookfield,A. P.(1986). ModernaspectsofEvolution.HutchinsonLondon,Melbourne.
Gallow,P.(1983).Evolutionaryprinciples.Chapmanand Hall.
Freeman,S.andHerron,JonC.(2007).Evolutionary analysisPearsonPrenticeHall,New Jersey.
Futuyma,D.J.(1998),EvolutionaryBiology,SinauerAssoc.Inc.Pub. USA.
Meglitsch,P.A.(1991),Invertebrate((Zoology))(3rdedition),OxfordUniversityPress.
Minkoff,E. C.(1983),EvolutionaryBiology, AddisonWesleyPub. Co., London.
Wen-HsiungLi(1997),MolecularEvolution,Sinauerassociatesinc.Pub. USA.



Session: 2023-24
MasterofScience(Zoology)
Semester—I1Course
Title: Biostatistics
CourseCode:MZOL-2334

COURSEOQUTCOMES

AftertheSuccessfulCompletionofthesubjectstudentswillbeableto

» CO 1 Know how to collect, analyze and interpret data and use this data to find out different
measures of central tendency, dispersion, skewness, kurtosis and moments. They able to
define event, outcome, trial, simple event, sample space and calculate the probability ofevents
for more complex outcomes related to conditional, additive and multiplicative law of
probability.

» CO 2 Able to use and stimulate random variable, distribution function, probability mass
function and probability density function using calculus to answer the quantitative questions
about the outcome ofprobabilistic systems. And also understand the concept ofmathematical
expectation and use it to find out the mean, variance, standard deviation, kurtosis etc. of
different probability distributions like Binomial, Poisson and Normal etc.

» CO 3 Use Correlation to identify the strength and direction of a linear relationship between
two variables and using Regression to predict how much a dependent variable changes based
onadjustmentsto anindependent variable and also applyKarlPearsonCorrelationcoefficient and
Spearman’s Rank Correlation and Least Square technique for Regression lines.

» CO4Understand howto developNulland  AlternativeHypothesisandexaminetheprocessof
Hypothesis testing with reference to one or two tailed test at a given level of significance.Also
manage to solve problemsusing t, Zand Chi-Squaretest and willbe able to describe the use of
ANOVA for one wayand two wayclassified data with one observation per cell.



Session: 2023-24
MasterofScience(Zoology)
Semester—I1Course
Title: Biostatistics
CourseCode:MZOL-2334

ExaminationTime:3Hrs MaximumMarks: 100
L-T-P:4-0-0 Theory:80
CA:20

InstructionsforthePaperSetter:

Eight questions of equal marks (16marks each) are to be set, two in each of the four Sections (A-D).
Questions ofSections A-D should be set fromUnits I-1Vofthe syllabus respectively. Questions may be
subdivided into parts (not exceeding four). Candidates are required to attempt five questions,
selecting at least one question from each section. The fifth question may be attempted from any
Section.

ThestudentscanuseonlyNonProgrammable&NonStorageTypeCalculatorand statisticaltables.

UNIT-I
Statistical Method: Collection of data. Frequency distribution and its graphical representation.
Measures of central tendency, dispersion, moments, skewness andkurtosis
Probability: Randomexperiments, sample space, events. Mathematical definition ofprobability ofan
event. Use of permutations and combinations in calculations of probability, Conditional probability,
Additive and multiplication law of probability

UNIT-I1I

Randomvariablesand  itspmf,pdf,cdf, = mathematicalexpectationandvariances,Distributionof
binomial, Poisson and normal variables and (without derivation)

UNIT-111

CorrelationandRegression:Relationshipbetweenvariables,covariance, Karl-Pearson’scorrelation
coefficient, Spearman’s rank correlation coefficient, interpretation of correlation coefficients, Least
square technique for regression lines (without proof), regression coefficients, relationship between
correlation analysis and regression analysis.

UNIT-IV

Hypothesis Testing: Sample statistics and parameters, population null hypothesis, level of
significance. Definitions of Chi-square test, , Application of X2-test as a goodness of fit and
association of attributes, t-test as a test of single and difference of means and F-test as a test of
equality of population variances in testing of hypothesis.

AnalysisofVariance: Analysisofvarianceforone-wayclassifieddata.

TextBook:

P.N.Arora,P.K.Malhan, Biostatistics,HimalayaPublishingHouse,Mumbai,Reprint 2013.

ReferenceBooks
1. S.C. Gupta, V.K. Kapoor, FundamentalofMathematicalStatistics, Sultan Chand & Sons,
Twelth Edition, 2020
2. E. Batschelet, Introduction to Mathematics for Life Scientists, Springer Publisher, Third
Edition, 1979.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:Seminar
CourseCode:MZ0OS-2485

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:

» COlExpresstheirinnovativeideas&creativityonanyscientificphenomenon&develop interest in
research aptitude.

» CO2Buildupconfidenceforpublicspeaking.
» CO3Improvetheirpresentationskills.

» COdlearntostudyliterature.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:Seminar
CourseCode:MZ0S-2485

ExaminationTime:3hrs Maximummarks:50
L-T-P:0-0-2 Theorymarks:40
CA: 10

InstructionsforthePaperSetters:

The students are required to present a seminar on a topic of relevance and importance from the
subject ((Zoology)). The seminar carries 40 marks for the seminar based paper at the end of the

semester.



Session 2023-24
MasterofScience(Zoology)
(Semester-I1)
CourseTitle:Practical-l11(FunctionalOrganizationsofAnimals-11)
Course Code: MZOP-2486

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:
» CO1lUnderstand thecomparativeanatomythroughdemonstration.

» CO2Understandthecomparativephysiologyofsenseorgans,muscles,endocrinesystem through
ICT based videos, presentations and charts.

» CO3Comparereproductivesystemsofvariousinvertebrates.

» CO4 Understand the comparative physiology reproductive systemthrough ICT based videos,
presentations and charts



Session 2023-24
MasterofScience(Zoology)
(Semester-I1)
CourseTitle:Practical-I11(FunctionalOrganizationsofAnimals-11) Course
Code: MZOP-2486

ExaminationTime:3hrs Maximummarks:50
L-T-P:0-0-2 Practicalmarks:40
CA: 10

InstructionsforthePracticalExaminers:
Questionpaper is to set onthe spot jointly bythe Internaland ExternalExaminers. Two copies ofthe
same should be submitted for the record to COE Office, Kanya Maha Vidyalaya, Jalandhar.

1. Studyofpermanent slides

Skinoffish,frog,lizard,birdandmammal Setae of

earthworm

SpiculesofSpongesandHerdmania

Internal ear of fish

Tentorium of grasshopper

Musclefibers,cartilageandbone

Endocrine glands of vertebrates

2. Appendicularskeleton

3. Studythefollowingwiththehelpofcharts/models/videos/permanent slides
AppendagesofPrawn

Wingvenation,coupling and typesofwingsofinsects
ComparativeanatomyofnervoussysteminEarthworm,Cockroach,Pila,Sepia,Fishes,Birdand Mammal
Eye muscles of fish/mammal

Modificationofantennaeofarthropods

Note: The above mentioned practicals are in accordance with the guidelines of UGC. Practicals
involving animalmaterialwill be conducted using models/charts/e-resources. Minor modifications in
the curriculum are allowed subject to availability of resources.



Session 2023-24
MasterofScience(Zoology)
Semester—I1
CourseTitle:Practical-1V(EvolutionandAppliedZoology-1) Course
Code: MZOP-2487

COURSEOQUTCOMES

Afterpassingthiscoursethestudentwillbeableto:
» COlcalculateregression, correlationand varianceofgene frequencyand
geneticequilibrium and understand the principle of natural selection as a
process related to evolution.

» CO2comparisonofskeletonsfor listingevolutionarytrendsand comparisonof
molluscan shells to depict polyphyletic origin.

» CO3comparehomologousandanalogousstructures.

» CO4PrepareofPhylogenetic tree using some Prioryweight characters withthe
help of8 — 10 animals from various categories.



Session2023-24
MasterofScience ((Zoology))(Semester—II)
CourseTitle:Practical-1V(EvolutionandAppliedZoology-1) Course
Code: MZOP-2487

ExaminationTime:3hrs Maximummarks:50
L-T-P:0-0-2 Practicalmarks:40
CA: 10

InstructionsforthePracticalExaminers:

Question paper is to set on the spot jointly by the Internal and External Examiners. Two
copies of the same should be submitted for the record to COE Office, Kanya MahaVidyalaya,
Jalandhar.

akrw

6
7.
8.
9
1

11.

Calculationsforregression,correlation andvarianceof genefrequency andgenetic
equilibrium (taking pea pods).

Examination of the principle of naturalselection as a process related to evolution in a
population (using coloured marbles /beads).
Comparisonofskeletonsforlistingevolutionarytrends.

Comparisonofmolluscanshellsto depictpolyphyleticorigin.

Comparison of homologous and analogous structures (e.g. insect antenna, legs, limbs
of vertebrate etc.).

Demonstrationofkindsofmimicryinvariousgroupsofanimals.
Mappingofgeographicdistributionofsomebirds, insects,fishetc.
Studyofvariousevolutionaryphenomenonusingslides/photographs.

. Studyoffossils.
0.

Preparation ofPhylogenetic tree using some Priory weight characters with the help of
8 — 10 animals from various categories.

Visit to apiary/vermicomposting unit/ sericulture unit/ PrawnFarmand preparationof
report.

Note: The above mentioned practicals are in accordance with the guidelines of UGC.
Practicals involving animal material will be conducted using models/charts/e-resources.
Minor modifications in the curriculum are allowed subject to availability of resources.
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