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Subject prerequisite
To study Zoology in undergraduate, 2 student must have studied Biotogy.

Biotechnology or Life Science in Class 12.
Programme Objectives (POs)

b mmmhuhunmhn:hummﬂuthmlnhwﬂ
mmwmmn{WMMHMtnmm
mﬂmutnmmmlmmmmmmmmmlsﬁmﬂmd

behavioural ecology.

2 mmmmmmmm,m.mm
wmmw.mmwwmm
fn:hlhdhmh.ﬂumﬂfd’ﬂimilminmm“hﬂmmmnm

which s the requirement In recent times.
3 mﬂﬂmhmmmhm:m?ﬂntMHﬂﬂhmdmhh

nﬂtmmhh
Certificate Course in Parasitic Infections & Public Health

m‘mm-%
PSO1 This programme alms to introduce students to diversity specially

of invertebrates. The students will be taught about invertebrates using
obsarvational strategies, museum specimens and field reports. Students
will also learn about economically important Invertebrates especially
mmwmmﬁﬁmmim

diseases in man.
P50 2 The students will learn the basic principles of genetics and how to
i mmmmmm
PS03 How chromosomal aberrations are inherited in humans by pedigree
anabysis in families.
PSO4 The students will have hands-on training in the techniques Hke

microscopy, preparation of slides which will help them in getting
employment in pathology labs and contribute to heaith care

system.

PSO5 The Certificate courses will enable students to apply for technical
positions in government and private labs/Institutes.




Diploma in Biochemistry and Physiology

{PSOs)

mwmmmmmmkﬂMMﬂ
vertebrates. The students will be taught about vertebrates using
mmmmmmﬂmmmmmm
wlldwlhpundu:t-ﬁnfdummdvﬂmﬂmﬁﬂﬂmﬂuun
mhﬁﬂmhmﬂudﬂudm.

mmﬁmmu:&muﬂmﬂmﬂmﬁmmm
mhmmﬂmdmﬂm.mwmmmmm
ﬂnﬂurwhmhmhrw.ww”:w

the standard methods and

mmmﬂmmﬂnummﬁhmdhmmm
WW,mmlmmmmmmH
udﬂrmhhuhdhdlufwamhcﬂ:hhhndﬂmm
mmmdmmmmmmm
appreciate the complexity, diversity and Interactions in blomolecules
nacescary for normal functioning of body.

PSO 5

The Diploma courses will ensure employability in Hospitals/Diagnostics and
Pathology labs with good hands-on training. it will also enable students to
take up higher studies and Research as their career and work in renowned

labs in the country and abroad.

W o




development

PsO 2

Comparative anatomy, physiology and biochemistry will enable students to
laarn chordate body plan and WIHHMI#HW

P503

Inclusion dmh[vwﬂmﬂ:hmmmmuﬂ!ldwwﬂ
which is crucial for human well-being and prosperity. This section will pravide
new knowledge of the interdependence betwean peapie and

nature that is vital for food production, maintaining clean air and water, and

PSO 4

P50 5

nﬁ-ﬂﬂummmmnmwmm
the reason behind such a huge diversity of animals and reason out why two
ﬂnﬁlmwmeﬂmﬁ-tﬂm
and differences which exist at mary levals along with

ecological, environmental and cellular inputs.

PSD7

mm“-ﬂﬂﬁwhphhﬂ_’“h
Masters and Ph.D. in Zoology and Allied subjects.
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Programme/Class: Certificate Year: First Samester: First
Subject: ZOOLOGY

Course Code: BOS0101T Course Tithe: Diversity of Non-Chordates and Economic
Course outcomes:

Enabile studarnts to take up reseanch in Seologecal Scinmce

Credits: 6 Core: Compulsory

Max. Marks: 25475 Min. Passing Marks: 45 per rules

Total No. of Lectures- Tutorlals-Practical (in hours per week): L-T-P: 4-0-0

Unit Topic

Total No. of
Lectures {80)

I Protozon ko Coglenterate

Reproduction |
o Pprifera - Sycon (Canal Sysem)

«  Protoios - Pommecivm [Morphology and

+  Coslentarsts - Cibelia (Morphology and Reprodic tian)
Nemiatheiminthes

[ Crenophora to
» (Ctenophora - Salient faatures

. wmmﬂnﬂm




W Economic Zoology-1
Vector: and pert

Life cycle and contrel of feliowing pests: Gundhi bug, Sugarcine
leafhopper, Pink boll worm, Termites and Mosaquitoes and
rodenti.

vl Eeonomic foology-7
| Culture of benaficlal animak.
Sericulture, Apiculture, Loc-culiure, Vermiculture
Suggested Readings:

Barnes et 3l (2008). The Invertebrates: A synthesis. Wiley Backwell 17

wotpal B L: A text book of invertebrates, Rastogl Publication, Meerut
nﬂmmmm&w.wumﬂmm
Moane: An introduction 1o the invertebrates (2001, Cambridge University Press)
Bruscs and Bruscs (2016) Invertebratas. Sinaaer

Jar Pechenik (014) Blology of the imvertstrates. Melraw Wil

Mesison (2012). Animal Evalution: Interrelationships amongst living Phyia. Ostard
Farastokogy- Chatteries

Parzsitology- Ohakraborty

10. Thomas C. Chung. Genersl Parssitalogy. Hardeaurt Brace and Co. Ltd. Asia, New Delhi
11, Gerard D. Schenidt and Larry § Roberts. Foundations of Parasltology, McGraw Hill
12 Bisht. 0.5, Apiculture, ICAR Publication.

13, Singh S, Bemkewping in india, Indian councl of Agriculteal Research, New Dl
14. Pedigs, LP. (2002). Entomology and Pest Manogement, Prentice Hall

15, Lee, Earthworm Ecology

16. Stevenson, Biology of Earthworms

17, Destructive and Useful Insects by T L Metcif

18 Sericulturefor sl Development : Hanumappa (1978), Himalaya Publication,
19. Srigulture in India Sarkar, D.C. (1948}, T30, Bangalore

Course Boghs published In Hindi may be prescribed by the Universities snd Collages

i R LB S

This course can be opted as an lective by the students of following subjects:
The eligibsity for this paper is 10+2 with Biology as one of the subject

Suggested Continuow Evaluation Mathods:
Mouse Examination/Test: 10 Marks
Written Assignment/Prasentation/Project / Term Papen/Seminar. 10 Marks

Class performance/Participation: 5 Maris

- mw!nnlqrﬁﬂﬂ
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Programme/Class: Certificate Year: First Semester: Second

Subject: Z00L0GY

Course

Code: BOS0201T Course Title: Cytology, Genetics and Infectious Diseases

Coursa oUtComes:
The student at the completion of the course will be abie 1o

Understand the structure svd hunction of all the cell organelles.

Kriow about the cwomatin structure and its bocation.

To ba famillar with the basic principhe of life, how a cxll divides leading to the growth of an arganism
and also reproduces to form new arganisms.

How one cell communicates with i neighbaring cells?

Understand tha basc princkples of genetics and how genes |earlier called fartors) arm inkerited from
o gENEration to another,
wmmwmmmwmm.
Comprehend how environment piays an important rle by intaracting with geretfic factors.
mumwmmmﬂmnmmnm

analysls in tamilies.
Credits: 4 Core: Compulsory
Max. Marks: 25475 Min. Passing Marks: as per rules
Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P:4-0-0
unit Topics Total No. of
Lectures (50)
i Strecture and Function of Cell Crganelbes | (]

+  Plasma membrane: chemics siructure—ligids and proteins
Cell-call Interaction: call sdhesion molecules, cellutar jurctions
Endomanmbrane system: protein targeting and sorting, endocytods,




Cell cyche and Cefl Division
+  Coll dhvision: mitoss and meosis

protozos, and wormd

«  Saructure, life cycle, pathoganicity, including diseases, causes,
symptoes and control of comman parasites: Tynancsema,
and Wuchermrin F




Suggested Roadings:

et ok Cell Biology: Freeman & Co, USA [2004)
e o o

- Cell: A Molecular Approach: ASM
mm#““mm.m;mmm
mmlﬂuwmhmmmﬂl

Watson iﬂﬂﬁmﬂﬂmhhmhmmmw.
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B A e g =

; aTGhass: Cortificate Year: First Semester: Second
Subject: Z0OLOGY

Course Code: BOS0202F Course Titke: Lab on Non-Chordates & Cytoganetics
Coursa ourtcomes:

At tha compietion of the course students will learn Handi-on
To study Invertebirate diversity through miseum and specimen and permanerit sjdes

To use simphe and compound microstops:.

To prepare slides and stuin them to se the call organelies.

The chromasomal aberrations by preparing karyotypes

To lsarn hovw chromasomal sberrations. are inherited In humans by

pedigree analvsis in families

Cradits: 2 Core: Compulsory
Max. Marks: 25475 Min. Passing Marks: as per rules
Total No. of Lectures-Tutorials-Practical (In hours per week]: L-T-P:0-0-4
= Topica Total No. of
Prciicad
Hours{S)

Lﬂ“d__“““““MﬂﬂMHﬂﬂﬂﬂmﬁﬂﬁnﬂ
Euploctells, Hayslonema, Spongila, Hydra, Aurefla, Ses Anemaone,
1H“hﬁnanHﬁH“HMﬂ“mu“"-““

Chironomus larva, dragently and mayfly mynphs, and antenca of housefly
4. Stuty of Ufe cycies of Sik moth, Honey bee, and ac insscts.

1 To prepare permanent dide of sponge gemmide. Obelia colony, Obells
mredusa, and statocyst of Palaeman

T dissect out norve ring and septal nephridia of earthwwarm

To dissect out nervous systern of Cockroach/Grasshopper Patasmon
To dissect out nervous Fystem of Pils

Study of external appendages of and Palasmon

Seudy of sagmentation in Leach and Earthwerm

o e
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1 To study different cell types such as buscal epithefial cells.
m“nﬂnﬁ*ﬂwﬁﬁ-

Te study the differsnt stages of Mitosls onign.
mﬁmmﬂﬂhhw et

To prepare molecular madels of nucleotides, amino acids, dipeptides
using bead and stick method.
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Suggested Readings:

Ladish et 3i: Molecular Col Blology: Freeman & Co, USA (2004),

Adberts et al: Molecular Biology of the Cefl: Gartend (2002)
mm:hwwlﬂmm

Narp: Cel and Molecutar Biokogy: Wikey (2002). Plerce 8. Genaties. Freaman (004
Thomas J, Kind, Richard A, Gaidshy, Barbara A, Osborne, Janis KubyKubry immunclogy. W H

Freeman (2007].
6. Kasar, Sarojand Vashishts N, (2007). Experimental Physiology: Comprehensive Manusl. Heritag
Publishers, New Deity
Course Books published In Hindi may be prescribed by the Universities and College:

ol e g - o

Course prevequisites: To study this course, & student must have had the subject bialogy in diass/12"
m“hﬁmhﬂhlmwmm

Suggestad Continuous Evaluation Methods:

House Examination/Test 10 Marks
written Assignment/Prasentation/Project { Term Papers/Seminar; 10 Marks

Class performance/Participation: 3 Marks
Further Suggestions: None

Mmmﬂmmmﬂmmﬂﬂm
incarporation of all 06 units including wirtual labs in practical evaluation.

¢ w

e —



Take up research in biological sciencas.
Credits: & Core Compulsory/Elective
Max. Marks: 25+75 Min. Passing Marks: as per rules
Total No. of Lactures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0
T Topk Totul Mo. of
Lectures (30}
| Origin of Chordates & Hemichordatz &
+  Origin of Chordates. Cawsification of Phylum Chardats
upto the dass.

«  Hemichordata: General characteristics, classification and
detalied study of Selorogiossus (Habit and Habitat,
Morphulogy, Anatomy, Physiclogy and Development)

1] Cephalochordata and Urochordata o
+ Cephalochordsts | Genera characteristics, dassification and
detailed study of Sranchicstorma [Amphioxus) [Habit snd

Hakbitat, Morphology, Anatomy, Physhokogy).
«  Urochardats - General characteristics, classification and
detalied study of Herdmamis{Habit and Habitet, Morphology,

A e
M Ganeral Characteristics of Vertebrates o

+ General characters and Classification of different classes of
wertehrates (Pisces, Amphibia, Reptlia, Aves, Mommiiia) up
o the order with sxsmples

Potsonous and Non PoisEnoUs Snakes and bitng mechanism.
Megteny and Fasdogeneiis
Iaigration in birds
Dentition in Mammais

v Comparative Anstamy and Physiciogy of Vartebrates 1
Integumaentary System

Struetude, hinetions snd derivatives of integument

Lkeietal Systom

Owerview of anial and appendicuta: thesston, [Ew SUsDEnSOrium,
Wiseeral archaos

Dgestive System
Alimantary conal snd associated glanas and dentition

I




v Respiratory Fystem
“ﬁwﬂﬁmmmm

Circulatory Systam
m#ﬂmnﬂn-ﬁﬂmdwlﬂlﬁm

Urinogenital System
hndmﬂmnhmmumumwmmmmﬂ

Classification of recepton
Hrief sccount of visual and auditary receptors in man

Suggested Readingy

Harvey at al: The Vertabeate Lite {2006}

Hotpal B L: A Text book of Vertetirates, Rastogl Publications , Meerut
mﬂnﬂnﬂﬂdhumﬂnmﬂmuunumum

Kenneth V. Kardong (2015) Vertabrates: Comparative Anatomy. Function, Evalition McGran Hil
McFariand et al: Vertebrate |ife{ 1973, Macmillan Publishing)

Parker and Haswell: Textiliook of Zoology, Vol. 1| {1978, ELBS;

Rarner and Parsons: Tha Vertebrate Body (6th ed 1986, CBS Publishing Japan)

Young: The Life of vertebeates [3rd ed 2006,

Weichert K and Willlam Presch (1970). flements of Chordate Anatomy, Tata MeSraw Hith

Course Books published in Hindl may be prescribed by the Unkiersities and College

R R ke

ThhmmhuudnuﬂﬂHhm-m-ﬂMm
The eligibility for this paper is 10+1 with Bioiogy as one of the subject

wmmm

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project / Term Papery/Seminar: 10 Marks
Class performance/Participation: 5 Marks

e

Further Suggestions: Nong

At the end of the whole syllabus any remarks/suggestions: @(
W
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Programme/Class: Dipioma Year: Second Semester: Fourth
Subject: ZOOLOGY

Course Code: BOS0401T Course Title: Biochemistry and Physiology
Course outtomes:

The studant at the completion of the course will learn:
To develop 2 deep understanding of structure of blomelecules ke profeins, lipids and carbokydrates

To understand the thermodynamics of enzyrme catalyzed reactions.
T expiore the comples network of these functionsl components.
To comprehend the regulatory mechanisms for mainterance of function In the bedy

Credits: 4 Core: Compulsory
Max, Marks: 25+75 Min. Passing Marks: as per rules
™ Topics Total No. of
Lectures (B0
i Structure and Function of Siomolecules )

+  Gructurs, Classification and General properties of a-aming acids.
Essential and non-essential a-amino acids, Levels of organization I
proteins; Simple and conjugate prEin
Mucielc struchure of DNA and ANA

i Enzyme Action -

« Nomenclature and classification of enrymes; Cofactors; Specificity of
entyme action

«  lsozymes; Mechanism of ensyme action, Activation Energy

« Factors affecting rate of enryme-catalyzed mactiond: Enzyme
inhitdtion;

«  Allosteric sraymes: Regulation of eneyma action

ik of Carbobydrates, Lipids and Proteim [

«  Mataboksm of Carbohydrates: ghyoohysis, citric ackd cycle,
gluconeogenesis, Glycogenclyus ind Glyrogeneas
s Lipkds — Blosynthesls of palmitic acld; Ketoganess




«  f-oxidation und omega -oxidation of saturated fatty acids
«  Mietabolisn of Amino sdds- Transamination, Deamination and Lires

oyche
®  Witwming

Digestion and Respiration

. mwﬂmﬂwmlﬂ
assoctated glands

. mnﬁww#mwa
mmmw.rﬁﬂﬁﬂm

. mummmw
vohumes and capacities; Transport of oxygen and carbon dioxide in
blood, Respiratory pigments, Dissaciatian curves and the factors
infhusnecing It; Cantrol of respiration

Clrculation and Excretion

Components of bicod and thesr functions

Hemostasis: Blood dotting wstem, Biood groups: b factor, ARD
and MK

Structure of marmmalian heart
wmmﬁmﬂmmﬂmw.
Blood pressurs and s regulation

structure of kidney and Its functional wnit; Mechanam of urine

e

e e
Structure of neuron, resting mambrane potential

Origin of action potentisl and its propagation scross the myslinated
and unmyslinated nerve fiters

Types of fynagse

Endocrine glamds and thelr hormares - pineal, pituitary, thyroid.

sarathyroid, pancreas, adrenal
Classification of hormanes, Mechanism of Hormane action

L

Muscular System

mﬂmmummmﬂmm
MﬂWMHMWMH
muscle twitch, Moter nit, summation and tetanus

Suggested Raadings:

il ot

mlmwhh#uﬂmmm
Fubayet al: Principles of Blachemistry: WCH |1935)

Jain 1 L Fundamentals of Biochemisiry, 5 Chand Publication, ew Delhi
mnwwwmmmmm::dm
Blochermastry and Molecular Biokogy: Ornford University Press

e e




5 mmnmmmummﬂm.wmmmm;

saunders Company. {2006
a TmﬁJ.lﬁMthwlm.nnﬂmmmlm

7 Christopher D. Moyes, Patricia M. Schulte. frinciples of Animal Physiology. 3rd Edition, Pearson
Education

a HM%H#WWHLM*MMM

a2

Course Books published in Hindl may be prescribed by the Unkversities and Colleges

MH“T#MI&HMIWMHI had the subject biology In class/12"™

Suggested Continuous Evaluation Methods:

Total Marks: 25
House Examination/Test- 10 Mariks

mwmﬂ—wwm

Class performanceFarticipation: § Marks
Further Suggestions: None

=
At the End of the whale syllabus any M\@m
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. appreciste chordate diverity
. wmmummmmﬁm
s Perfarm Isbiaratory tasting.
. wwmmwwmhmhm“
hematologicsl disarders and dissases
Credits: 2 Core: Compulsory
Max. Marks: 25475 Min. Passing Marks: as per rules
Total No. of Lectures-Tutorials-Practical (in hours per week}: L-T-P:0-0-4
Unit Topics
Howrs{Ss) |
I Study of Representative of various classes af vertebrates-

mnﬁﬂmﬂlﬁuﬂmhﬂ
lmﬂunﬂﬂﬁ#ﬂmwmw
cranial nerves in Wallago/ Labeo

mﬂm-ﬂmm

T study different mammalian blood cefl types using Leishman STam,
Recording of biood pressure using 3 sphygmomanometer
fecoeding of blood ghucose (evel by Lsing glucometer

X

w i mﬂmmﬂmmmm
wmmmm.mmmm
Thyroid snd Parathyrosd

2 md#mmﬂmmﬂmm
Virtuad)

5 Damsnstration of the unconditioned reflex action (Deep tendan

raflen swch as knge perk reflex) |
20 @V ﬁ/




At

o

Ca.,, New York.

L mm%mmw.ﬂmhmwmwummmum

L WMIMEMMHWM.HMWWNHHJ
Saundery Company.
mﬂi“iﬂnﬂnﬂmlm.ﬂmmﬂﬂlm
mtwmmuuﬂmmmmmw
w. & Wilking.

(4 m,uqmmmwmw.&m

7. Kaesar, Saro) um.wmwmm
aublishers, New Delhi

Course Books publithed bn Hindl may b prescrived by the Unheersities and Colleges

Hhie COUrE, :mmmmmm in class/ 12" 1
fen thin paper it 1042 from Arty/ Commaerce/ Science

n—ﬂwmm

House Exsmination,Test: 10 Marks
mmn-w:mrﬂmmm

Total Maria: 25

Class performance/Participation:5 Marks
Further Suggestions: None

=IE

End of the whole syllabus

any remarks/ suggestions: University must ansure incarporation of all

=

ns.mnmmu virtual labs In practical evaluation.




proramme/Class: Degree Year: Third Semester: Fifth |
Subject: Z0CLOGY
Course Code: BOSOS01T mmmwwrﬁm

Max. Marks: 25+75 'hﬁ-huﬂ:mh:ﬂpﬁnﬁ

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unit Tople

Total No. of
Lectures (75]

[ Theories of Evolution




z3



This courge can be opted as.an slective byt e iowing subjects-The sligbility f i paper it
m:#“uﬂﬂﬁinﬂm

wmmm
Houss Examination/Test: 10 Marks
mwﬂlﬂ!mwﬂm

MWM

Further Suggesthons: None

At the End of the whole syllabus any MW@




Programme/Class: Degree T So—————
Subject: ZOOLOGY

Course Code:BOS0502T Course Title: Ecology, Ethology and Wildlife

Courss ouLEoImes:

The student at the completion of the course will lsarn:
Complesities and interconnectedniess of varieus environmental levels anc thesr functioning

+  Global environmental ssues, their causes, consequencen ind amelioration.

¢ Tounderstand and identify behsviours in a variaty of taxa.

+  The proximate and ultimaste causes of varous behaviours.

+  About the molecules, cails, and systems of biofgical tming systems.

i mm#,ﬂmmh.ﬂ“ﬂﬂﬁﬂﬂﬂﬂm
setivities 31 cifferent times of the day and seasons.

< Tuw““ﬂmimmmhpﬁMH

inlogical timing.
s To understand the importanca of wildife conservation.

Credits: 5 Core: Compulsory

M. Marks: 25+75 Min. Passing Marks: as per rules

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unh Topic Total Mo. of
Lectures (75]

i Introduction to Ecokgy J

+  History of ecology, Autecology and synacology.
Levahs of organization, Laws of limiting factors,

e :







Sugpasted Readings:

1 Ecokogy: Theores & Applications. Peter D. Stiling, 2001, Prentice Hadl

?  Ecobogical Madeling. 2008. Grant, W.E. and Swannack, T.M., Blackweil.

i wmww&mmmm:.mmmm
Eghucation inc.

4 Elements of Ecology. T.M. Smith and RL Smith, 7014, Pearson Educatian Inc.

5 mm.mmﬂmr.mmimm

6. Emvironment. Raven, Berg, lohnson, 1993, Ssunders College Pubiishing,

7. mmﬂw.m.nﬁ,n,&-Mmemmum

S wwmwmmmum-.l#mam

Blackwall publisher, Oxford
9, Fundamentsl Processes in An Earth , 2007 Wilkinson, D, Oddord

i Univarsity Press, UK
10, Fisndamentals of Eccéogy. E.P. Ddumd Gray. W. Barrett, 1971, Sanders

1n. Mhﬂﬁﬁ.ut.lmmmmmmm
12. Woodroffe R, Thirgood, 5. and Babinowitz, & {2005). Peaple and Wildiife, Conflket or Co-existence?

Cambridge University.
B, mummumehmmmmm_

The Wildlife Sockety, Allen Presa.
14 ww.amﬂ-wmmmmmm

Sclences
15, Humter M.L., Gibbs, 8. and Sterling, E.J. mmdﬂqh:ﬂmwnm
mwhm—.m-uwm.i“m

Caurse Beoks published in Hindi may be prescribed bry the Universities snd Colleges

[ This course can be opted as an alsctive by the students of following subjects:
The eligsbility for this paper is 10+2 with Biology s one of the subject

Suggested Continuous Fyvstuation Mathods:

Atﬁupﬂﬂmmm-wmtﬂw:m
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Programme/Class: Degree Year: Third Semester: Sixth
Subject: ZOOLDGY
Course Code: BOS0E01T mmmw,wm &
Biptechnigques
Codsr 50 outcpmes;

structure and function of sil organisms.
. Llhﬂbﬁlhlﬂﬂﬂllhﬂ'ﬁdﬂﬂ}ﬂ“'ﬁlﬂﬂhﬂdlﬂmm&-
. MM:WMIMMnmmmm-ﬂW
Credits: 4 Core: Compulsory
Max. Marks: 25+75 Min. Passing Marks: as per rules
Tuulﬂn.dmwﬂulmmwwuthwm
Topic Total Me. of
. Lectures (601
7
[ i Process of Transcrigtion
&  [Fingstructure of gene
s RHA potymerase
« Transcription factors and machinery
«  Formation of initiation complex

IWWHMHW

s ;
Process

The Genetk code

HiDosmme

Factons invohved in wansation
WHMM
armincacyl tANA wnshetase

" mm:ﬂmﬂnﬂmm
prokaryotes and gukaryotes

Regulation of Gene Expression | B

«  Regulation of gena expression In prokarystes: loc and
operons in £ i
. menmmﬂ
chrarmatin in gene expression
. Rmgulation at transcrighonal evel and Post-
trangcriptional L ]
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This course can be opted as an slective by the students of following subject:
Tha aligibliity for this paper i3 10+ with Ssology as one of the subject

Suggested Continuous Evaluation Methody:

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project  Tenm Papers/Seminar: 10 Maris
Class performance/Particpation: 5 Maris

Further Suggestions: None

At the End of the whole syllabus any remarks/ suggestions: None

M



Programmae,/Class: Degres Year: Third Semester: Sixth

Subject: ZOOLOGY

Course Code: BOSDE02T Course Title: Gene Technology, Immunology and
Computational Biokogy

Course outeomes:

The student at the compietion of the course will be able to;
mﬁhuﬁﬁﬂmﬁmm#mhdﬂnmﬂh

various technologies imvolved in It

mﬁ“Mhmlﬂh“ﬁnMﬂmhﬂt

Ta have an in depth undarstanding about Immune System & /s machanizma.

Gt Introduced to DNA 1esting and utllity of genatic engineering in forensic sdence

Gt introduced to computers and use of bioinformatics toals.
Enahis students to get emplayment in pathoksgy/Mompdtal.

Take up research n biologialscences.
Credits: 4 Core: Compulsory
Max. Marks: 25+75 Min. Passing Marks: as per rules
Total No. of Lectures-Tutorials-Practical (In hours per week): L-T-P: 4-0-0
Unit Topk Totai No. of
] Principles of Gene Manipulation 12
«  Recombinant DA Technology

s Sajecton and identification of recombinant cells

Ligation
" Gene therapy

»  Rasirction Eneymmes, DA modifying enrymes, Cloning Yectors,

Singie cell proteins

LI

Development of DNA dnags and vaccines

Crop and Iwestock improvernent, divelogment of transgenic

i Immune Syitem and its Components
sty clomal mlection, complament systerm

Hypersansitivity
& Humaral inranity snd cell msdiabed immunity

Historical perspective of immunology, innate snd Adsgtive

s Sirpcture snd functions of differsnt classes of immunoghobuaing,

iy Blostatistics |
*  Calculations of mesn, madian, modes, varisnoe. Sandand

davtatian
Concepts of coefficient of variation, Shewnes, Kurtows
Elernentary |dea of probability snd application

s
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U} Blostatitics Il 7

«  Duta summariging: frequency dutribution, graphical presentation
pke diagram, histogram

e Testsof significance: one and two tailed tests, t-test and Chi-

square test

i asics of ComguTen ’

»  Hasics {CPU, /0 units) and operating systems

+  Concept of homepages and websites, Workd Wide Web, URLs.
using search engines

Hinintormatics 8
+  Datzbases: nuckeic acids, genomes, protain segquences and
structures, Bibliographny
«  Seguence analysis {homalogy). pairwise and multiphe sequence
alignments-BLAST, CLUSTALW
o Piylcgenetic snsiyss

-

i

o

.8

13,

Rradings:

mmwﬂmmmmmm

Hartid Jones. Genetics: principles RAnalsysls of Genes & Genormes. Jones & Bartlet | 1998)
SGmbrook ef ol Molecular Cloning Vols | W, il CSHL [2001)

Primrose. Molecular Biotechnology. Panima (2001).

Clark & Switzer, Experimental Blochemistry. Frasman {2000}

Sudbery, Human Molecular Genaetics. Prentice-Hail | 2007}

Wilson, Clinical Genetics-A Short Course. Wiley (2000).

Pasternak. An Introduction ta Molacular Hurnan Genetics. Fritzgerald (2000

Biostatistical Analysia (Fourth Edition) by Jerroid H_ Zar, Pearson Education Inc., Delhl
Statistical Mathods (Eighth Edition) by G. W. Snecdecor and W, &. Cochran, Willey Blackwell
mmm#‘.H“ﬂLme

introductory Rioksgicel Statistics [Faurth Edition) by iohn £ Havel, Rayrond E. Hamptan and Soott J,
Mwiner:

Waesthaadet of Bininformatics: Instant Motes. Viva Boois (1003]
Course Books published in Hindl may be prescribed by the Universitio and Colleges

This course can be opted as an elective by the students of following subjects:
Thie eligibility for this paper s 10+2 with Biology 25 one of the whject.

Sugpested Continuous Evaluation Methods:

House Examination/ Test: 10 Marks

Written Assignment//Presentation/Project / Term Papers/Sarminar. 10 Marks
Class performance,/Participation: 5 Marks

Further Suggestions: None

0 %W
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Programme/fClass: Degree Year: Third Semaster: Sixth
Subject: ZOOLOGY
Course Coda: BOS0602P Course Tithe: Lab on Ecology, Embryology, Biotechniques and
Computational Biglogy
Course outcomes;

The student at the completion of the course will be abie fn:
«  Understand the basle concepts, importanca, status and interaction between orgsnisms and
emvironmaent and appreciste the value of wildife m the scosystem
«  Develap knowledge about animal developenent
«  Getknowledge about techniques used in modenm esearch etc.
«  Enable stucents to use principles of biosimistic: =nd hoirformatics for analyss of dats.

Credits: ? Core: Compulsory

Max. Marks: 25+75 Min. Passing Marks: a5 per ruies
Total No. of Lectures-Tuterials-Practical {in hours per week]: L-T-P: 0-0-4

Uit Topic Total No. of Practical
Mous(6D)
I Study of an aquatic scosystam, its biotic companents and is
Food chain.
Estirnation of Dissolved cwygen and carbon dicdde in
given waler ample,

Study af life tables snd platting of survivorship curves of
different types from the hypothetical/real dzts provided.
Study of population dymarmics through numerical

prosbisma
| Study of circadion functians in uamans (dally eating. sleep
and iemparature pattema)

(1] 1. To study working principle of simple and 5
rompaund microscope.

1. To study working principles of [ab equigments- pH

meter, Cenirifuge, Specirophotometer and PCR.

To identify aming scida using Paper

chromatography

Determination of ABD bicod group

Demonstration of DA extraction from blood or

Hissue samphe

Demonstration of agarosw gel electrophoresis for

detection of DNA, and PAGE for detection of

Proteing

7. To study Restriction enzyme digestion uing teaching
i,

8. To detoct genetic mutations by Polymecsse Chain
Reaction (POR) using teaching kits.

m e @
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To measure the pre and post ciiteliar kengths of
earthworm and to caicuiate Mean, Median, mode and
stendard deviation,

To learn presentation of data in the form of frequency
rable and grapgh.

Ta learn sequence analysis using BLAST

To bearn mutiple sequence alignment using CLUSTALW
T learn about phylogenetic arabyiis using the
programma Phylio

Study of common insect pests of stored gradn and crop

Study of mouth parts of cockrosch

of embryonic stages of frog and chick trough
shdes

Report on 3 visit o National Park/Blodiversity Park/Wiid fife
Uy

11_ Usee saftwares Bke Frimerd, NEB cutter

MNCBI, BLAST, CLUSTAL W, PHYLIP
12 wu

@/w’



13, nrtosy//roologysen bogspol.con
134 14 wwwviab iith acinfviab

Suggested Readings:

Ecotogy: The Experimental Analysis of Distribution and Abundance. Charles |. Krebs, 2016,
Pearson Education inc

fundamentais of Ecology. £.P. Odum® Gray. W. Barrett, 1971, Saundars.

Robert Leo Simith Ecology and fleld biolagy Harper and Rlow publishar

Bookhout, T.A, (1996). Research and Management Technigues for Wildiife and Habitats. Sth

edition. The Wilkilife Society, Allen Press.
Methods and Practice in biodiversity Canservatson by David Hawls worth, Springer publication.

|

S S

Course Baoks published in Hind| may be prescribed by the Universities and Colleges

This caurse can be opted as an elective by the students of following sibjects.
The eligibifity for this paper s 10+2 from Ares/Commence/Sclence

Suggested Continuows Evalustion Methods:
House Examination/Test 10 Marks

Wirftten Assignment/Pressntation/Project | Term Papers/Seminar 10 Mars

e e 8 L 0 B ST £ g e e e s et 2 il 22 £ L

At the end of the whole syllabus any remarks/ suggestions: University must ensure
incorporation of all 04 units including virtual tabs in practical evaluation.

o
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STRUCTURE OF THE SYLLABUS FOR B. Sc. Fourth Year and M. Sc. In
ZOOLOGY
EFFECTIVE FROM SESSION: 2025-26
Course | Course Course Title Course | T/F | Evaluation
_CHE Type Credit CIE | ETE
A B C D B F G
B. Sc. Semester VII (Fourth Year) / M. Sc. Semester [ (First Year
Core Non-Chordata: General 4 T |25 | 75
Account
Core Biochemistry 4 T | 258 | 75
Core Principles of Ecology 4 T |25 | 15
and Wildlife
Elective | l. Toxivology 4 T | 25| 75
(Selectany | 2. Ethology 4 SE AR
one )
Elective I1 | | Practical based on 4 P | 3 75
(Select any | core and First elective
one) 2. Practical based on 4 P 25 75
core and Second
elective
B. Sc. Semester VII (Fourth Year)/M. Sc. Semester 1l (First Year)
Core Chordata: General 4 T | 8|7
Account
Core 5 and 4 T 25 15
Evolution
Core Animal Physiology 4 T | & 75
Elective | | Immunology 4 |1 |25 |75
(Select any | Endocrinology 4 T |25 | 75
one }
Elective Il | 1 Practical based on 4 P 25 75
(Select any | core and First elective
ane) 2. Practical based on 4 F |25 | 75
core and Second
elective
M. Sc. Semester [11 (Second Year)
Core | Histology and La lrlalos




-
t

Core | Developmental Biology | 4 13

Elective I | |.Morphology. 4 T |25 |75
(Select any | Physiology and

one) | Development of Fishes
2, Taxonomy, 4 | T |3 | B
Morphology and
Physiology of Insccls

Elective 11 | |. Practical based on 4 P | 25| TS

(Select any | core and First Elective

one) | 2, Practical based on 4 Py e
core and Second
elective

Research | Research 4 r 50 50

Project | Project/Dissertation
M. S¢. Semester [V (Second Year)
Core | Genetics and Molecular | 4 T | =] W

Biology

Core | Biological Tools and "BEAE SRR
Technigues

Core | Biostatistics and 4 T | B>
Bioinformatics

Elective | | LApplied Ichthyology | 4 | T | 35 | 79

{hhﬁJn? 2 Applied Entomology | 4 T |25 |75

one

Research | Major Research 4 P | 50 | 50

Project | Project/ Dissertation

Note: Explanation for Terms used in Columns

I. Column - A to be filled by the University.

2. Column -B defines nature of course/paper. The term *Core’ herein stands
for compulsory subject paper. Term ‘Elective’ refers to a course which is
chosen by the student from the two options.

Column - C describes the title of the course/ paper.

Column- D depicts credits for corresponding course/paper.

. Column -E, T/P stands for Theory/Practical.
ﬁcm-scmmmmm evaluation and depicts the

!IPagE ﬁ{v i})“/ :

w s




maximum internal marks for the course/paper. Exam to be conducted by the
subject teacher/ college.

7 Column — G, ETE stands for the end term evaluation or external evaluation
mm&mmmmmw.mﬂmh
conducted by the university.

8. First elective: In sach semester it will be a subject elective. Students may
select one of the two subject papers under this category.

9. Second elective: In all four semosters of the program, it will designate a
practical paper/course based on core and elective paper.

lu.mmnlihm&nmmmw.mm
MW&FMMEMWIMW%MW
Ichthyology. Similarly, if a student chooses to study Taxonomy,
Mphhﬂlﬂdﬁ;ﬂhbﬂﬂf[ﬂﬂﬂhﬁmﬂﬂﬂﬂlhﬂtﬁiﬂhﬂm
study Applied Entomology in Semester IV

11, In Semester I and IV, every student will carry out a rescarch project and
submit its report. Research project may involve survey/field
visit/practical/industrial training and will be submitted in writing for
evaluation.

lz.mwh:nplﬁtl-}mUGmyu{Hmmwﬂhwlm
mmmmmwmvmnﬂﬂmﬁum

mmhmm.m,mﬁnmmmmwm
one paper for one project in each semester.

P
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Unit 3: Segmental organs in Annelida; Adaptive radiations in Anoelida. Organization and
uﬂhih.qﬂmqﬂuphuﬂlanukhuuilﬂmilﬂnPwmﬂhminﬂunum:Snﬁﬂﬂﬁﬁﬂ
insects and Mouth parts in insects.

Unit 4: Torsion in gasteopods, Larval forms in Echinodermata; Water vasculur system in
Behissdemt murw&hﬁuﬂnﬂdlmﬂmﬂ.ﬂidhuf
minor phyla with special reference 1o Clenophors, Rotifera, and Phoronida.

2 A text book of invertebrates by R L Kotpal, Rastogi Publications, Meerut
3_lm”ﬂﬂ!u'muﬁ!;hrhmhn-ﬂ1&mu;$.ﬂhlﬂﬂﬂﬁﬂﬁhﬂ"mrﬂﬂﬁ
4, wwhyM.Lmilei.hhmnhhn

5. Krishi Prasar by Parashara, Asian Agri-History Foundation.

6 Animal husbandry in Ancient India, A T Kumar, R Singh and V Singh,
Ancient India: R C Majumdar
mWhLEMWHﬂ]EWkM-

India’s contribution to World culrure: Sudheer Birodkar

0. Invertebrates Zoology by R.D. Bames, V Edition. Holt international
edition.

E|Page



ZO0OLOGY
B. Sc. SEMESTER VII / M.Sc. (PREVIOUS) SEMESTER 1

PAFER- 2: BIODCHEMISTRY

THEORY

Unit-I: Composition, structure and function of biomolecules (Carbohydrates, lipids,
Proteins and Nucleic scids), Structure and function of Hemoglobin; Principles of
biophysical chemistry (pH, pK, buffer, Henderson Hasselbalch equation, reaction kinetics

and Bioenergetics).

Unit-Il: Metsbolism: Basic concepts and Design, Gilycolysis, Krebs' Cycle, Oxidative
phosphorylation, (iluconeogenesis, Glycogen metabolism, Fatty acid metabolism,

Protein turnover and Amino acid catabolism, [ntegration of
metabolism.

Unit-Ill: Catalytic and Regulstory Strategies: Basic concepts of enzymes and enzyme
mm&mmmamm.mmu-
Allosteric enzymes, isozymes, covalent modification and proteolytic cleavage. Vitamins

Unit-IV: Central Dogma of Information Flow: DNA replication, Transcription and
Translation; DNA polymerase and RNA polymernse and Ribosomes.

Suggested Literature:

|. Biochemistry Ninth Ed. by Berg, Tymoczko, Gatto Jr and Stryer, Macmillan

2. Lehninger's Principles of biochemistry by Nelson and Cox W.H. Freeman Company

3. Cell-physiology and Biochemistry by W.D. McElory, Prentice Hall of INDIA Pvt LTD
4, Comparative biochemistry by KA Munday, Pergmon Press Oxford London

5. Fusentials of Biochemistry by Srivastva; Lal; N. Singh, Rekha Publications

6. Essentials of Biological chemistry by Fairley Kil gour, Affiliated east -west Press

7. Harper's Biochemistry by R.K. Murray, D.K Granner, A long medical book.

§. Introduction 1o biochemistry by J. Awapm, Prentice Hall of INDIA Pvt LTD

9. Fundementais of Biochemistry by J L Jain et al, 5. Chand New Delhi

"
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Z00OLOGY
B. Se. SEMESTER VII/M Sc. (PREVIOUS) SEMESTER |

PAPER-III PRINCIPLES OF ECOLOGY AND WILDLIFE:

THEORY

ua-t;cwﬂwﬂmammmmmmum:
niche width and overlap; fundamental and realized niche; resource partitioning; character
mwwmw:wwmwﬂ:
m;wwmmwnrmxmy;wur
metapopulation.
Uu-ﬂ:ﬂmwmnfwﬂ;Mrm-dm
hwhnf:pﬁdimhnﬁhmﬂ;#ﬂﬂmdnﬂhﬂﬂﬁmhﬁm
Succession: Types; mechanisms; changes involved in succession; concept of climux.

Unit-1T1: Ecosystem Ecology: Ecosystem structure; ccosystem function; energy flow and
mineral cycling (C, N, P); primary production and decomposition; structure and function of
mmwmcmmmw{mm,m
m].wmmﬂm;wmurm

biodiversity management Conservation Biology: Indian case studies on
conservation/management strategy (Project Tiger, Biosphere reserves).
Suggested

Iiterature:

1. Fundamentals of Ecology Fifth Ed. by Fugene P. Odum and Gray W. Barrett, Cengage

2. What is biodiversity by James Maclaurin and Kim Sterelny, U. Chicago Edu

3. Biological Systematics: Principles and Applications Ind E4. By Schuh and

Comell University Press.

4. Phylogenetics: Theory and Practice of Phylogenetic Systematics, 2nd Ed. Wiley,
[Foundations of Systematics and Biodiversity by Willixms and Ebach. 2010. Springer.
‘Biodiversity and Ecosystem Functioning by Shulbee and Moonthy, Springer Publication.

7. Methods and Practice in biodiversity Comservation by D H Springer

e

ii?:g_-!



ZOOLOGY

B. Sc. SEMESTER VIUM.Se. (PREVIOUS) SEMESTER 1
PAPER IV- ELECTIVE (1) - TOXICOLOGY
THEORY

Unit-1: Toxicology; Introduction, Basic concepts, Types of Toxicants (Hesvy metals,
Pesticides and Radioactive substances), Exposure of toxicants, Translocation of Toxicants
and mechanism of action of Toxicants.

Unit -2: Toxic Action- Acute toxicity, Acute exposure and effect, Dose-Response
Relationships, mechanism of acute toxicity- Narcosis, Acetylcholinesterase [nhibition, lon
channel modulators, shibitors of cellalar respiration; chemical carcinogenesis, buman
carcinogens, mutagenicity assays for identification of carcinogens; Temtogeness introduction,

Unit 3: Organ Toxicity- Hepatotoxicity: Types of liver injury- fatty liver, Necrosis, Apoptosis,

Unit-4: Selective Toxicity; Biotransformation, Biosccumulation and Biomagnification of
Xenobiotics; Antidotal Therapy; Toxicity Tests; Biomonitoring of Taxic Chemicals,

Snggested literature

|. Modern Toxicology - Eamest Hodgson Wiley

Toxicology and risk assessment principles. Methods and application by Anna M Fan,
is W Chang, Marcel Dekker, inc, New York.

& Doull's Essentinls of Toxicology -Lange

.-"= o
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ZOOLOGY

B. Sc. SEMESTER VII/M.Sc. (PREVIOUS) SEMESTER 1
PAPER IV- ELECTIVE (2) - ETHOLOGY

THEORY

Unit I: Introduction and significance of study of Ethology, History and Branches of Ethology,
Pﬂhmu:fhdn#huhhuﬁumwundiJnmLHﬂlﬁmld{hnuhgEuﬂlhmnfhﬂnﬁmu

mu:wuﬂww:mmm
Infrasound communication in clephants snd whales, Ultmsound communication -
Echolocation in Bats, Visual communication- postures and gestures, Bee language, Chemical
communication- Pheromones of invertebrates and vertchrates, Functions of scent in
vertchrales.

Unit-3: Social Behavior in animals: Iniroduction, Advantages of being social, Types of
social behavior, Altruism, Food sharing, Cooperation and Reciprocation, Eusociality,
societies of apes and honey bee. Proximate and Ulimate causes of behavior.

Unit-4: Reproductive behavior in animals; Sexual selection, mating patterns, mating
strategies in animals, Territorial bebavior, Courtship and Mating Bobavior of stickleback
and peacock, Parental Care in fishes and amphibians, biclogical clocks.

Suggested Literature:

|. An Introduction to Animal Behaviour by Manning and MS Dawkins Cambridge
University Press, UK.

IQMﬁudBiuﬁnrhyhﬁmﬂhuﬂ;Shﬂurkumﬁﬂmmﬂﬂl

lw in the Laboratory by P. Silverman, London. Chapman and Hall

4. to Animal Behaviour by Rishikesh and Niraj, Campus Bools.

5. Text Book of Animal Behaviour by FB Mann PH learning Pvt Ltd

ﬁghﬁldﬂihmhmﬂql!muhhﬂnnl-hudhﬂﬂuﬂmlJﬂnmm

}i
,;}ﬂ,f
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B. Sc. SEMESTER VII/M.Sc. SEMESTER |

Time: 6 hours

kit Distribution of Marks:
0i . 10 Marks
Preparation of Permanent Slide 08 Marks
Biochemistry Exercise 08 Marks
Ecological Exercise 03 Marks
Toxicology' Animal behavior 07 Marks
Spotting (10 spots) .
Viva voce 07 Marks
Class records 07 Marks

Total Marks: 100 (25- internal evaluation + 75- external examination)

Museum/ Specimens and Slides of Non — Chordata:

mmﬂmwmmmm

Hyalonema, Oscarella, Chondrilla, Cliona, Chalina, Spongilla, Euspongia, Hippospongia.

Cnidaria: Tubularia, Bougainvillia, Pennaria, Hydractinia, Sertuliria, Campanularia,
Stylaster, Physalia, Porpita, Velells, Aurclia, Rhizostoma, Tubipors,
Pleurobrachis, Beroe.

Helminths Convoluts, Dugesis, Bipalium, Fasciols, Paramphistomum, Schistosoma,

Tm‘ﬂmmmmmmwn

mmmmmmumm
Polygorduus.

Arthropoda: Limulus, Palamnacus, Lycoss, Apus, Argulus, Balanus, Sacculina, Mysis,
mmmm.Tmmﬂuﬂmmw
WMMMHMMW.MTMW
Pediculus, Ranatra, Dysdercus, Musca, Lady bird beetle, Butterfly, Wasp, Xenopsylls, life
history of honey bee, lac insect and silk moth; Study of prepared slides:

W|Page &\/ Ei l
f’f




.

Echinodermata: Asterins, Ophiothrix, Echinus, Clypeaster, Thyone,
MMM:MWMﬂmm
Balanoglossus, :mw;wmdw

wwﬂmmmvmwmh.
MMufﬁCﬂMﬂ?&Tﬂﬂﬂhﬂhﬂﬂﬂh.Wuﬁrﬂn
Tnﬂhﬂﬁmmﬂmmmmufﬁnﬂm&m
testis.

Study of Permanent Slides: Paramecium Binary fission mnd cm Trypanosoma,
Vorticella, Noctiluca, Euglena, Sponge Gemmule, Spicules, Obelia colony, Meduss, Scolex
dmmmdwﬂmghﬁurmmﬂn#ufwumhﬂ
stages of Fasciola. Parspodium, T.S. of body of leech, Mouth parts of mosquitoss, house fy.

Spectrophotometer, Homogenization ;
Extraction of DNA from any tissue and DNA amplification using PCR, Symptoms of vitamin
deficiency
Ecology Exercise:

Study of life tsbles and plotting of survivorship curves of different types

of area, tempersture, of light,
mﬂﬂdmmnmm'smﬂ.
Oxygen Demand and free CO2
Study of faunal bidiversity of your

Tu:imhmrudﬁthhn:ﬂilﬂmnfmﬂuflm&mﬁ. Study of effect of
ammonia and mercury on i, Study of common pesticides applied in crop fields, Study of
common narcotic drugs, Study of Taxis in Housefly, Study of feeding behavior of any insect,

study of types of beaks, feet and nests of birds.
| o 6%«}
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ZOOLOGY

B. Se. SEMESTER VIII/M.Sc. (PREVIOUS) SEMESTER 11
PAPER-1 CHORDATRA: GENERAL ACCOUNT
THEORY

Unii-l: Protochordates and Piscess Origin of Chordata, Geneml chamcters
classification of chordates, Affinities of Urochordata and Cephalochordata; General
mdMﬂWMMnﬂmﬂm

Unit-111: Aves: Origin, General characters and Classification of Birds, Flightless birds,
Adaptations for flight, Migration in Birds.
un-w:umh:mnmﬁm-dmmamm
radiation in Eutheria, Uterus modifications, Aquatic mammals. Dentition in mammals.

Suggested litersture:

1. Harvey et al: The Vertebrate Life (2006)

I.gﬁnt&h%ﬂnﬁndhmﬁmufﬂumuh
ough time (5th ed 2002, Wiley - Liss)
; d: Analysis of Vertebrate Structure (4th ed 1995, John Wiley)
Kenneth V. Kardong (2015) Vertebrates: Comparative Anatomy, Function, Evolution

McGraw Hill 5 McFarland et al: Vertebrate Life( 1979, Macmillan Publishing)

6. Parker and Haswell: Text Book of Zoology, Vel 11 (1978, ELBS)

7. Romer and Parsons: The Vertebrate Body (6th ed 1986, CBS Publishing Japan)

8. Young: The life of vertebrates (3rd ed 2006,

9. Neilsen (2012). Animal Evolution: Interrelationships amongst living Fhyla. Oxford

i2|Page







and respiratory pigments.

Linit-4: Thermeregulation; Thermoregulation based animal
categories, mechanism of
thermoregulation and tharmal scclimatization, Physiology of sense organs; Eyes and Ears.

Suggested Literature:

g

i.mmuu.w

. Comparative A.'ltimﬂ. WWCLM,Wﬂ.mm

:wmdmwnw.manm '

?'ﬁmﬂﬂwﬂr . i oy g
: and Cor Physiology by W.S. Hioar, Prentice Hall of India Pvi. Lid

Ew n;ﬁmhﬁnfwwﬂi.mmm

:dﬂﬂn‘ll WMWHELM.WMEH.M
Principles of Animal Physiology by J.A. Wilson.

il
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Suggested [fiterature:
| Vertchrate Endocrinology: David O. Norris, James A. Carr, 2013, 5th Edition,

i Academic Press
FL MMMMC.D..MBIWﬂH—.HﬂMi
13 Comparative Vertrebrate Endocrinology: P. J. Bentley, 3nd Edition,
: Cambridge University Press
4 Neuroendocrinology; Charles B. Nemeroff, CRC, US
5. MLWNWWWEMMW

University Press
6. Endocrinology: Mac E. m,mn.mmmm_ﬂhmwm
7. Molecular Endocrinology: F. F. Bolander, 3rd Edition, 2004, Elsevier Academic

Press

8, Essenhal .mmuﬂﬁmmmu

o M:IMWEW

10 Gmnludﬂmﬁmﬁﬂn:rMh;rhMBM Duan, Intelliz
Press LLC (2016)

15|Page



Kuby . W H Freeman
2. MML.MMLMML.MMH.{HIT}.
Roitt's Essential Immunology, 13th Edition. Wiley Blackwell
3. METMMMWMHMMHH?WE:
| A5 Carlberg and Velleur: Moleculsr Immunology, Springer Imternational Publishing

-
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B. Sc. SEMESTER VIII/M.Sc. SEMESTER I

Practieal: Time: 6 howurs

Exercises Diistribution of Marks:
Dissection 15 marks
Systematics and Evolution 05 marks
Physiology exercise 10 marks
Imnunelogy’ Endocrinology 10 marks
Spotting (10 spots) 20 marks
Viva voce T marks

Class records & Marks

Total Marks: 100 (25 - internal evaluation + 75. gxternal examination)

hmhﬁ:mﬂufm“mfmdﬂl:ww

Hmwmmmwsﬂw.ﬁtﬁ:ﬂ.ﬂyﬁpﬁhm
mw.mmmmw

Stegosarus, study of disartioulated bones of Varanus
17| Page @ - —igj L’ .
L



Systematics and Evolution: Zoological names of unimals, study of fossils and models of
extinct snimals, study of Geological time scale through charts, Caloutation of gene and
genotype frequencies

Dissection’ General Anatomy and cranial nerves of Labeo/Wallago and

Cieneral anatomy snd Neck nerves of Rat, Oral hood and Velum of Branchiostma (Ex situ)

msmmmm:wmmwmwm
mﬁMﬂWinmm#m
WMﬂﬁfB-dTMMuﬁmmthm
Second Semester ELECTIVE (2)- Endocrinology lab:

|. Dissection and display of Endocrine glands in laboratory bred rut®

2. Mdhmﬁdﬂﬂmﬂumw

1. Demonstrstion of Castration’ ovariectomy in

laboratory bred mt*
4. Estimation of plasma level of any hormone using

| e @
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ZDOLOGY

M.Sc. (FINAL) SEMESTER Il

PAPER I- HISTOLOGY AND HISTOCHEMISTRY:

THEORY
Unit-I: Fixation and Fixatives. Types of fixatives. Chemistry of fixation. Choice of

anmmmmmm

Unhﬂ:MTmnfmmwﬂhMMdm
sections. Principle and methods of staining. Histological stains. Haematoxylin and Eosin

Um-m:rﬂmﬂundmhﬁnfwnhmﬁﬂiﬂmﬂmufﬂt
following: Carbohydmte moieties Glysogen and glycoproteins with oxidizable vicinal dinls
hWﬂMMWWﬂMI”ﬂwW
mﬂhﬁmhﬁuﬂnﬂ.“ﬂmﬁmmwhmﬁuﬂm
mﬁﬂwwﬂwmﬂ-ﬂsmhm:ﬂmm
performic scid- alcian blue methods

Uﬂ-W:MndeWhnﬂhﬁnnquﬁ:
following: mmmmhmmnmmmww
Sudan 111 and Sudan I'V methods Nucleic acids Methyl green pyronin for DNA and RNA
Feulgen reaction for DNA Enzymes: Acid and alkaline phosphatases by Metal precipitation
and Azo dye methods. immunocytochemistry. Basic principles. Fluorescence

Suggested liternture:

|. Bancroft, J.D. & Stevens, A. Theory and Practice of Histological technigues,

Churchill Livingstone, 2002

2. Casselman, W. G. B: Histochemical techniques, John Wiley, 1959

3. Pearse mwﬁ Iheoretical and Applied (Vol. I, 11 & III), {4th ed.},
4. ! memmehiﬂ:mme

5. Kingsbury B. F: Histological techaique- A CGuide fior use in a Laboratory course in
Histology

6. Mondal 5 K: Manual of histological techniques, Publisher- Jaypee Brothers Medical
7, Wilson and Walker: Principles and techniques of Biochemistry and molecular

Biology
hl -
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ZOOLOGY

M.Sc. (FINAL) SEMESTER I11

Unit-11: Gametogenesis, fertilization and earty development: Production of gametes, cell
hw - 1
blastula formation, embryonic mﬂm-rmmhm

Unit-I1l: Morphogenesis and organogenesis in animals: A xes and pattern formation in
wwﬂmw‘mmuw
m.spmmwmmﬂmm
mﬂmmmm

Unat-IV: mmw-winmmhhm

Suggested literature:
1. Developmental Biology: T. Subramaniam, (Reprint) 2013, Narosa Publishing House Pvi.

Led , New Defhi
z,wwuw:muw.mtﬁdlmnm.

Blackwell.

3, Developmental Biology: From a Cell Organism (Genetics & Evolution) eBook:
Mﬂmm.mmmm .
4.mmmwwmnmwamlm

m:hpmﬂunbm%'mﬂ. Milller, 2012, Springer Science & Business Media
6. Human Embryology and Developmental Biclogy E-Book: Bruce M. som, 20

' Carlson, 2018,
7. Developmental Biology: Michael ), F. Barresi, Scott F. Gilbert, 2019, University

1

W|Page
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ZO0OLOGY
M.Sc. (FINAL) SEMESTER 111

PAPER I1I- ELECTIVE (1)
MORPHOLOGY, PHYSIOLOGY & DEVELOPMENT OF FISHES:

THEORY e
Unit-1: Outlines of functional morphology (ongmn of paired fins, air biadder, webberian
ossicles, sound and clectnc organs, lnteral line system).

Unit-Il: Phys of digestion, mmmﬂmﬂm
JﬁmhﬁwmwthL

2. Evans: The Physiology of Fishes {2006, CRC Press)
3+HM&MH:FMW,SM¢E Vol. 1 - XIV (1979-2006, Acadernic
Press)

4. Jhingran: Fish and Fisherics of India (1985, Hindustan Publishing

’ ) :
. ¥ Ehmmdﬂhﬁ:Tﬂdhnolani:hEiﬂuﬁmdFm

(2003, Narendra Publishing House)
§*Lagler et al.: Ichthyology (2003, John Wiley)

3. Srivastava: Fishes of U.P. and Bibar (2002, Vishwavidyalays Prakashan)
8. Pillar Aquaculture: Principles and Practices: Fishing News

Books: (2005, First Indian reprint)

9. Gupta and Gupta: General and spplied Ichthyology (Fish

and Fisheries) (2006, Chand)

10. Bone and Moore: Fish Biclogy
H|Page _“q " ; -~ .
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ZOOLOGY
M.Sc. (FINAL) SEMESTER Il

PAPER III- ELECTIVE (2):
TAXONOMY, MORPHOLOGY AND PHYSIOLOGY OF INSECTS
THEORY

Unit-I: Study of the morphology, development, metamorphosis and evolution of
insects.

Uﬁhﬂ:mﬂmmﬁm:wwm

Uﬂt-m:annuﬂhuuhﬁﬁﬂnﬁmnfm;mﬁndumﬂﬂnﬂmufﬂm
wmwm.mmmmm

W:MWmﬁﬁmdﬁammm
Orthopters,  Dipters, lsopters, Mallophaga, Hemiplera, Dictyoptera,
Thysanoptera, Lepidoptera, Hymenoptera and Coleoptera.

Suggested literature:

1, Wﬁ“mﬂhﬁu[ﬂhﬂlﬁ!.

ELBS)

2. lmms: A general text book of Entomology, 2 vols (1997, Asia

Publishing House)

3. McGavin: Essential Entomology (2001, Oxford Univ Press)

4 Srivastava: A text book of applied Entomology, Vol 1 & 11,
Kalyani Publishers.

5, Wigglesworth: Principles of Insect Physiology (1972, ELBS)

6. Gullan and Cranston: The Insects: An outline of entomaology

(5th ed, 2014, Wiley Blaclkwell)

j . &
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M.Sc. (FINAL) SEMESTER Il
Practical: Time: & hours
Exercises Distribution of Marks:
Dhasgection 15 marks
Histology 10 marks
Developmental Biology 05 marks
Fishery/ Entomology 10 marks
Spotting (10 spats) 20 marks
Viva voce 7 marks
Class records B Marks

Total Marks: lﬂﬂ&hﬂﬂmlﬂhﬂ+ﬁ+mmmiﬂ'ﬂﬂ

mmmmwﬂmw
M*MWMWMW
-ﬁh}—ﬂhmm#m.hﬂmﬁ follicles of ovary, pancreas in
mwﬂﬂMWWWuf
mmhmmwmmwn study different cell types such
ummuﬁmmmuﬁmmm.
DEVELOPMENTAL BIOLOGY PRACTICALS
l.sndyufwhhm!ndﬂhunfdnwhpuutdmﬂm
wmmmmmmhmﬂ
hdmp.uﬁuh{m'dm;lﬂmj
E.Mﬂﬂmﬁﬁw“ﬂdﬂkw

slides: Primitive streak (13 and 15 hours), 21, 24, 28, 33, 36, 44,

permancnt
72, and 96 murmmuw
15nld;rnfﬂnchmhmﬂﬂl1ﬂﬂﬂlndﬁ.ﬁcnhﬁf from stock

culture

4. Study of different sections of placenta slides)
:mmmwwmm
ELECTIVE (1)- Practical lab: FISH AND

photographs).
4. Study of crafts and gears used in Fisheries
5. Study of air breathing organs in Channa, Heteropneustes. Anabas and

ur;r;., _ﬁ../_ EA/



6. Demonstration of induced breeding in Fishes (video)

7. Demonstration of parental care in fishes (video)

3. Project Report on a visit to any fish fiurm/ pisciculture unit/Zebrafish
rearing Lab.

Dissection of Cranial nerve, Weberian ossicles, air bladder, and
accessory respiratory organ of fishes.

ELECTIVE (2)- Practical lab: ENTOMOLOGY

| Study of one specimen from each insect ordar

2 Study of different kinds of antennae, legs and mouth parts of insects

3. Study of head and sclerites of any one insect

4. Study of insect wings and their venation.

5 Study of insect spuncles

6. Methodology of collection, preservation and identification of msects.

7 Morphological shudies of various castes of Apis, Camponatus and
(Mdontotermes

4 Study of any three inscct pests and their damages

9 Study of any three bensficinl insects and their products

Ficld study of insects and submission of a project report on the insect Biodiversity.
Dissection of Sting appuratus of Honey bee, Reproductive system of Scorpior,
Nervous system of cockroach and Grasshopper

o Resto b Fogech -
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different types of RNA and RNA transport.

Unit-IV: Protein synthesis and processing (Ribosome, formation of initiation complex,
mwwmmmﬂmm.m
mmwnfmmm.mﬂmmm
wwwmmwmmnﬂ
M}leufpmmtmhhhmﬂmm.
mhﬂmmmhufmhmwnww
silencing).

Suggested literniure:

1. Convepts of Genetics by Willium Klug, Pearson

2. Fundumental of human genetics by Sanjay Madsal, New Central Book Agency, Londo

3. Genetics by P.K Gupta, Rastogi publication

4. Genetics by E. Conrad, Apple academics press

5. Modern Genetics Analysis: Integrating genes and genome, by Griffiths et al, W.H.
freeman and company, New York, USA

6. Genes by Lewin, Jones and Bartlen Publishers, Boston, USA

7. Molecular Cell Biology: Lodish et al, Froeman & Co, USA (2004)

%, Molecular Biology of the Cell: Alberts et ul Garland {2002).

9. Karp; Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics. F {2004 ).

S|Prage E 'ﬂiJ_, -




Unit-2 wﬂuﬂmuﬂ:hmhmhhy - Paper and thin

uwmﬂr.ﬂdmnw. High performance Liquid
(HPLC), Affinity Chromatography.

Unit-3: Blectrophoresis techniques: General principles, Support of

and Scrceaing of cDNA 28 Genomic DNA librarics, Southern and Northern
MMMMthMML

Suggested Literature:
1. MMTMWELW.MWH.
2. MMHMBWHD,T.M.
: 8 ﬁWmhme&hhdﬂ&ﬂ?w

publishers
4. Tools and Technigues in Moder Biological Sciences, S Mukherjee, lambert
5 wmwhwﬂmmmmm

" Lacey, Oxford University Press.
10, Electron Microscopy: Principles and Techniques of Biologist by John 1. Bozzola,

—
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Z00OLOGY

M.Sc. (FINAL) SEMESTER IV

PAPER ITI- BIOSTATISTICS AND BIOINFORMATICS

nutﬂunnmdn.udih.mmmﬁuumﬂmuuﬁbﬂm
EWHMSD..Muﬂm;wmihm&
presentation of data.

Suggested literature:

| Biostatistical Analysis Fifth ed. Jerrold H Zar, Pearson

I.BMHPH Arora and P K Malhan, Himaleya publishing house

3 mﬂwwmu.mtﬂmxmm USA
4, Fmdnmlnfuhﬂhhrlhﬁhu-d&l:.hn:_. Ukaaz publication, Hyderabad

W
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ZOOLOGY

M.Se. (FINAL) SEMESTER IV

PAPER IV: ELECTIVE (1): APPLIED ICHTHYOLOGY

UﬂW:WMMU{FﬁWWﬂM
mﬂmﬁnfﬁﬂm-m-muhmmm:ﬁﬂhm
mmm.wwmmﬂmwmmnm
mﬁuﬂmm

Liternture:
|.H-n:m-nnmmnm.mmmj

3 Khanms and Singh: Textbook of Fish Biology and Fisherics (2003, Narendra
Publishing House)
J.L.;tu*mnm-nuﬁqrmmmm.mwmy

4. Nilsson hwmwwwnmmmy

5. Singh' Advances in Fish Research, Vol. fund 11 (1993 and 1997, Narendra Publishing

MB|Page




THEORY
mwﬂmufmmﬂmw with special
rmmhmw&ﬂmhdm of chemistry

insecticide. Some pests with roference 1o mology
lﬂdmﬂﬂnﬂhmhﬂldﬁdpﬂ and food products: Sitophilus oryzac,
wmnnpﬂwmﬁhuﬂnmm chinensis,

Callosobruchus
mmﬂnwuﬂmmﬂm koenii,
Wmﬁh“ﬂwﬁlﬂl Tryporhiza nivelln,
muw;ﬁdﬁlmdmwmwrmd
oilseed, fruits wwmmmmﬁm

atkinsoni

Uit~ I1; Ecological mwuﬂmmm Bec keeping, Lac
and Silk industry in India. mmﬂwmmm

Uﬂw:amﬂmmwudum-mmm,mmum
MMPM‘&MMWM.MN plague,

l'immﬂnﬂll
i.mhhcmmm:mmnfm (5th ed.) Wiley

Bilackwell, 2014
1, Imms: A Genernl Text Mdmhn[im:,mrﬂHﬂmHm

MWWWIE

5. Ishaaya: Biochemical sites of insecticide action and resistance Springer-
Verlag, 2001

6. Norris e al: Concepts in Integrated Pest Management, Prentice-Hall, 2002

W

RESEARCH PROJECT/ DISSERTATION
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