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Theory and Practical Examination Patiern

-"I.'Imy{EnlmI}: Ench theory paper of maximum 75 marks will consist of twa sections - A and B. Examination duration shell b of 3

) Seciion A: {short answers fype, 200 woeds]. Sectian A will consist of G questions, each of 6 marks in which § have tn be answered. J

Tutal: 5% 6= 30
k) Section B (long answers type, 500 words). Section B will consist of 05 questiofs, each of 15 marks in which 3 have 10 be answered.

Tatal: 3215 =45

rmuhnmppnmmﬂmmmnhmnmuﬁwimﬁnm{mmmmhummuWﬁmdw
oral presentation’ everall performance) during the semester perind. Total marks allofied i internal assessment shall be 2 5{assignnent 10
marks, written test / viva 10 marks and regalarity 5, marks). The evaluated answer shects! assignment have 1o be retained by the Professor
In-charge for the period of six months and can be shown to the students if students want to see the evaluated answer sheets. The marks
ohtained by the students shall be submitiod to the head of the concemed Department! the Principal of the college for eploading om to the
University examination portal.
Practical: The laboratory work of the stadents kas 1o be evalumed periodically.
The intermal acsessment (in the form of lab test, m.m.mm.wmmmm}nmmu
nlu;nmwwmmmmmﬂmmwhmmuan Maximam 5§ matles of sitendance
can be given 1o the studenls. Intnh::nuufpmﬁniumluﬁnnnﬂ!nuhhﬂhh:mnﬂuduﬂhfmumim[um1md

whn-i;lhrdmud'-lmmmunﬂu[hmﬂhmhmmWMMMhm!hh:hmh-lul::
ohtained im the practical examination have 1o be submilted to head of the concerned depariment’ the Principal of the college. The Head of
the departmest/ the Principal of the college will make pecessary arrangement for uploading the marks on 1o the University examinatio
puti.Thhdc:p}-ufhl'.l'ml]mﬁmwhmhmmhmzﬂwﬁlhu[mm,sﬁﬂnmw
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The beeskup of marks for practical examination for each semester would be as follows

."':--;J.H_--l. ﬁ_'-r .‘Eﬁ‘ﬁi

Fractical exam:
1. Spaiting 1 2= 20 Marks
2. Exercises based on theory papers 15X2= 30 Marks
3 Lah Record, Chart, Model, Collection etc. 15 Marks
A4, Viva voon 10 Marks
Sessional {Ioternad): 25 Mariks
10 Marks

Teoaal {Ench semester) :

d
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I UNDERGRADUATE DIFLOMA IN ZOOLOGY |
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Dissertation on Majos OR
Dissertation on Mimor OR
Acudemie
Propect/Entreprencurship QR

Excursion/Field &1
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on Theory Papers

Limnology/Aquatic Aninal

Dwersll.'_l_r

on Major OR
Disgseriation on Minor OR
Academic
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¥ -cmmrm :

Laboratory Practical based on
Theory Papers

Practical .JII" : ; _,r'v}

Biochemisiry

DISSERTATION

Labaratory Practical based on
Theory Pape

Dissertation on Major OR
Disseration on Minor OR

Academic
Project/Entrepreneurship OR

Theory! Practical 6

Excursion/Field study

1
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ABILITY ENHANCEMENT COURSE (AEC) PREPARED FOR THE POOL OF COURSES

I VT T R

700! quarium Fish Keeping Theory

T{;DMEUUP Laboratory Practical based on Theory Papers | Practical :
“ZOOAEC/ILT Wildlife Conservation and Management Theory '
“ZOOIAECIUP Laboratory Practical based on Theory Papers | Practical :
ZOO/AECTILT Fish Fanming ['lml:llf'f 1

- ZOOVAECTILP Laboratory Practical based on Theory Papers Proctips} T
ZOOIAEC/TVIT Econcmie T alRml i st Th‘f"'f'-"r | -;l- :
-;ﬁ%ﬂﬂ!*ﬁﬂl‘-’f" L aborotory Braciical based on Mheory Pupers | Ve meu el i 7

¢
:
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VALUE ADDITION COURSE (VAC) PREPARED FOR THE POOL OF COURSES

e, EITYS

(rACH s
CZOONVACT

valoe Addifen Colige s

- T8 B T e B

o PN RE T T s

Food, Nutrition and Health

\iiTheary i S qredlr.l |

TZOONVACL

Intellectual Property Rights

- ZOONVACTI

Public Health and Hygiene

ZOONVACAY

Research Publication Ethics

“ZOONACHY

Mind Body Medicine

ZOOVACHYT

Emotional Inielligence

[ERooYAGI

_Animal Husbandry (Goat & Sheep) |/

CEEEEEE

]
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SKILL ENHANCEMENT COURSE (SEC) PREPARED FOR THE POOL OF COURSES

ckill Enhancement conrse PAPER TITLE Theory Credits
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Course Objectives {COs):

The programme in Zoology aims 1o provide students with a strong foundation Core course in organismal and malecular biology,
cavering Non-chordata, Chordata, Cell Biology, Genetics and Physiclogy.

[t equips students with applied knowledge in Aquaculture, Reproductive Health, Animal Behavios, Immunology, Environmental )
Binlogy, Limnology, Microbiology and Biotechnology.

The curriculum is designed to enable students to specialize in key disciplines such as Taxonomy, lehthyology, Entomology,

Conservation Biology and Toxicology thraugh elective courses.

The programme fosters interdisciplinary leaming by offering generic electives in Computational Biology, Medical Laboratory
Technology, Hydro Ecology and Research Methodology, attracting students from allied sciences.

Practical-based skill development is emphasized through laboratory training in bisinstrumentation, histology, hematological
techniques and immunodiagnostics,

The course also integrates contemporary research trends such as Molecular Biology, Biomedical Technologies and Biofloc Fish

Culture to develop industry-relevant expertise.
It encourages students to engage in research and academic projects through dissertations, fostering analytical and problem-solving

skills.
Students will be equipped to address socictal challenges, including environmental sustainability, wildlife conservation, public

healih and bicremediation.
The programme ensufes career readiness by offering skill-enhancement courses in arcas like Pearl Culture, Sericulture, )ﬁ

Vermiculture and Applied Zoology. .
Specialization such as Ichthyelogy, Entomology, Animal Biotechnology and Immunology gives an immense platform to pursue

(b \ v
S
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Prog

high:r::rlin' opporunities.
Gratumses aj“dl rost _ ates will have ample opportunities in education, healthcare, environmental management
research, with the potential 1o pursue advanced studies and innovative entrepreneurship.

and biological

D

ramme Objectives (FOs):
To develop a comprehensive understanding of biological diversity,
ic mechanisms governing life processes, preparing stud

siructurs and funclion 3€ross various animal faxa.
ents for advanced

To provide in-depth knowledge of cellular and genet

rescarch and applications.
ppreciation for evolulionary biology and animal ecology, emphasizing biodiversity conservation and sustainable

To foster an &

practices.

To equip studenis with expertise in applied sciences, including medical laboratory technigques, immunology and aquaculiure.
muwuﬂbiuinﬂnmnminn-

practical training in molecular biology,

projects in EMMETEING Areas of Zoology.
gy and Computational Biclegy for

To enhance analytical and technical skills through

To instill research acumen through structured dissertations and academic
To introduce students 1o interdisci

holistic scientific leaming.
To promote entrepreneurial skills and job readiness through value-added courses in Intellectual Property Rights, Rescarch Ethics

and Emetional Intelligence.
To enable students to critically assess hinlagical

plinary domains such as Environmental Biology, Toxicolo

challenges and contribute innovative solutions in health, agriculture and

o

environmental sectors.
including academia, government organizations, conscrvation agencies and

To prepare students for diverse career opportunities,

biotechnology industrics.
16
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e
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Scmester-1
UNDERGRADUATE CERTIFICATE IN ZOOLOGY

MSCIPLINE SPECIFIC COURSE (DSC) - Mun- Chordata
MNo. of Hours =75

URSE

CREDIT DISTRIBUTION, ELIGIBILITY AND PFRE-REQUISITES OF THE CO

Fit UNDERGRADUATE CERTIFICATE IN ZOOLOGY

Semester: |

Programme: Undergraduate Certificate in Zoology Year: |
Paper: DSC

Subject: Zoology
Course; DSC Course Title: Diversity of Non-Chordata

Course OQutcomes:
After studying this course, the students will be able to:
1. Understand the biology and systematic features. of nan-chordates, including their body organization and
adaptive features.
2. Understand the evolutionary
3. Understand the diversity, organization,

re|ationships and identification of species.
adaptation and taxenomic status of chordates.
i7

h A

AN\
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—mm the basic ml.'l'-‘.ﬂrn:'ls ﬂrhiﬁi}'ﬁwml'm!_ and lh;unumy pﬂ:ﬂ:l!dlﬂl'ﬂ-\.
5, Understand the types and origin of reproductive isolation, and taxonomic characters.

Credits:4

P‘Jlu-l pline Specific Course

e

Max. Marks: As per Univ. rules

Mim. Passing Marks: As per
LUniv. rules

THEORY

Unit

Tapic

Mo, of Hours

chordates phyln and refated type study and topics as covered und

lient features and outline classification {up to orders) of various H-l:lq

pective phyla:
rolozoa: Parameciwn with particular reference to  locomotion)
ulrition, osmoregalation and reproduction,
ifera: Sycon with reference 1o structure, reproduction  and
evelopment. Canal system and affinities of Porifera.

15

oelenterates: Aurelia with reference 1o structure, reproduction and
velopment. Palymorphism in coelenterates. A briefaccount of Corals
Coral reefs.

elminthes: Taxonomy, morphology (including adaptations), life
le, pathogenicity, parasitic adaptations in Helminthesandcontrol
easures of Fasiola

nelida: Nereiswith reference to external features, excrelory organs

15

d reproduction. Metamerism  in Annelida, s origin and

(1]

A \NJ\M/’

S
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r”—ﬁgnl'ﬁﬂm fmdmp‘rm: larva amd its  significance.
Parasitic adaptations in Hirudinaria,
[

Apthropoda:  Paloemon and  Peripafiowith  reference  toexicmal
features and repraduction. lts distnibution and Zoological importance.

Mollusca: Pilawith reference tocxternal features, Organs of Pallial
complex and its reproductive system. A briel account of torsion in

astropoda.

[Echinodermata: Asteriarwith reference tocxternal fealures, Water
vascular system. Mode of feeding and reproduction.

[Basic knowledge about different kinds of Microscopes.

PRACTICAL

1 Principles, Functioning and Application of Compound Microscopel
 Hands on training)

1.5tudy of specimens: Antoeba, Paramecium, Eglena, Hydra, and
rectal ciliates.

0 Study of Nervous-system/General - analomy with the help of
nilu‘ti'.l'mﬂd-ﬂ‘ls and simulation of Earthworm, Frawn. Pitaand Unic.

5, Study of permanent glides/museum specimens/models belonging 1o

llowing phyla Protozea, Porifers, Coelenterata, Helminthes,
Enndjda. Arthropoda, Mollusca and Echiodermata.

%

e \oA
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4 Sudy af Paragibes:

Protozoa: Masmodium, Moncysiis, Trypamarome, Leishmario,
Etaramon g, Crdnrelia,

Helminthes: Fasciole, Taenn, Ascaris, Sclistosm and iHarial
including larval stages.

Annelida: Leeches

Arthropodn: Seeculing, lice, flen, bedbug, tick and milbes.
Life Cyele of the following: Eramovba, T, eodfum, A
lumbricaides, F. heparica, Sclislasamin
piled Readings
gulbois
« Modern textbook of zoology- R. L. Kuoipal
» Inveriebrate Zoology- E. L. Tordan and P. 5. Verma
' o CNH Serics, Kotpal Series, Hyman Series
Inveriebrate Zoology- E. E. Ruppent and R. D. Bames
s [nvertebeate Zoology- Andersomn, Donald Thomas
« Invertebrates- Brown, A. Frank
hﬂﬂhﬂh _ "
 The Invertebrates-Hyman, L. H. (19:40-1967). The Imvertehmies (Vols, 1-6). Mew work: BloGruw-Hill
Biology of the Invertchrates-Pechenik, 1. A. (2003).
Animals Without Backbones: An Introduction to the Inverichrates-Buchsbaum, R., Buchshaum, M., Pearse,
1. and Pearse, V. (1987).
TILB Ancestor's Tale: A Pilgrimage to the Dawn of Life-Dawkins, R, and Wong, Y. (2016)

0

0 AN
i
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Generic Elective (GE) ~ Elementary Biostatistics

Mo. of Howrs = 6l
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

FRGRADUATE DIPLOMA IN ZOOLOGY
mme: Undergraduate Certificate in Zoology Year: | mester: |
aper: GE |
bject: Zoology
Course: GE |(Im|ru Title: Elementary Biostatistics
rse Dhulcomes:

studying this course, the students will be able to: . 3§ %
1. Understand statistical metheds applications to analyze and interpret 'bm]ugu:lal data. .
2. Understand the representation of data from experiments and ficld studies wsing graphs and diagrams.

1. Understand the statistical concepts and use of statistical tests.

il

LB o
A1
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eneric Elective

L Marks: As per Univ. rules tﬁm Passing Marks: As per Univ.
s =l
B pic M. of Hours

miroduction to Biostatistics, Applications of Siatistics in Research. 0

pling (Random & Mon-random sampling), Collection and

ation of Data (Fie Chart, Bar Diagram, Histogram, Line

jagram, Frequency Polygon).

Iﬁ"‘—E@um of Central Tendency, Mean, Median, Mode, Messures of 20
ispersion, Variance, Cocfficient of Variation, Standard Deviation,

eamdard Error.

Feneral idea of Hypothesis; Null Hypothesis, Parametric and non- 0
ametric tests, definition, limiation of test of Hypathesis, Testof
Ewiﬂﬂm:u, Probability, Degree of Freedom

Recommended Readings

Textbosks

« Biostatisties- Veer Bala Rastogi

« Fundamentals of Biostatistics- Klan and Khanum

o Introdwction To Bio-statistics- Banerjee Pranab Kumar

Biosiatistics: Basic Concepls and Methodology for the H

L. Chad

- % Principles and Practice of Biostatistics- B.
« Essentials of Biostatistics and Rescarch M

Umit 111

ealth Schences, 10GhED, ISV- Wayne W.Dansel and

Antonisamy, Prasanra S. Premkumar
athodology- Indsanil Shak and Boddy Paul

W\
-

iz

wrPghy
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L \ /
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— " pasics Biostatistics- Biswanath Patra, Bharat Bheshan, Hitesh Purchit, Farth Gaer
» Biostatistics An Introduction- P. Mariappan

o Biostatistical Analysis- lesrold H. Zar

=

DISCIPLINE SPECIFIC COURSE (DSC) - Cell Biology nnd Genetics

Ma. of Hours =75
CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

S

UNDERGRADUATE CERTIFICATE IN ZOOLOGY

i Und te Certificnie in Zoology Year: 1 mestier: 01
s Faper: B5C
Sobjeci: Eoology

Course: D50

Course Title: Cell Bialogy and Genefics

Cearse Duicomes:

After soadying this course, the studenls will e able toc !
I, Usderstand the relationship between cellular structure and function.

Fi
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Mﬂ“ﬂ’ “1.' Nhtlbl'l!hq‘l b-:nl.l:m H'Hﬂi!tulﬂ't

i : oy i : ell level phenomena and organism-bevel partems of heredity.
3, Apply genstic technologics in industries like pharmaceuticals, biotechnology and diagaosiic clinics.

L Uipderstand the mathematical, statistical and computational basis of genetic analysis.

5. Raise awareness of human genetic disorders and their imheritance patierns.

| s e
Creditsd lmutpu.e Specific Course
T T H
Mas. Marks: As per Univ. rules Min. Passing Marks: As per
niv.
= ules
B Theary

Topic Mo, of Hours
ryolic and Eukaryolic cells; Ulra structure of euknryotic cel 15
asma membrone (Llra structure, chemical compasition, models o
membrane; Specializations of plasma membrane, functions o
membrane. Structure and functions of following cell organelles
inckondria, Ribosomes, Lysosomes, Centrioles, Golgl Complex  and

asmic reticulum. Strocture and fupctions of L J
{eus and nueleslus. gar s & o
Taitl [Call division — Cell cycle, Mitosis (Process of mitosis, mitotic poisons 15 |

significance of mitosis), Meiasis (Process of meiosis, structure and
ions of synaptonemal complex, significance of meiosis) An
of cell iransformation, Apoptosis and cancer. . _
UNtIl Mendel's laws, Pre- Mendelian experiments, symbols and terminalogies,
inkage: Morgan's view of linkage, kinds of linkage, chromosome theory
linkage. Crossing over: Types of Crossing over,
hanism and its significance.

I\
@J}f
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[mntion of sex: chromosomnis miechanism,

_'_._________.—-—'_'_._'_|

lfects of extemal gy
inherilance: inheritance af
wtation: :
rraticns and gene niaEans.

Fropmenl ail 5EX determination. 56
. Jinked gene, Sex lmkage in

Historical  background,

Drosophila,
chrnmosonial

e

Praciical
by ey

| —

fi- A comphete rect
enadent, The pracicd

Snudy of permanent

ord of Isboraoey work will be mnir!uin-rd
1 wark will coisist of the falloWing:

o 2 }| orpanelles ¢ic
jrochondris, i difTerent c& .
o mm-mwﬁwmmﬂ cells.

available material i
stages of cell dnasion,

£

o A Text Book of Cell Biology And
 The Cell: A Molecular Approach-

andWalier, P. (2022)

 Malecular Biology of the Cell-Alberts,

Gienetics- Veer Bala Rastogi .
Geoffrey M. Cooper and Robert E. Hausman

B, Heald, .,

Lewis, 1., Margan, D, Raif, M., Robens, K.,

R
I
T
¥
L
¥

i
ks
IIII
i
IJ
i
'
q

el

7 ey
a
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= Cell Biology Generics Molecular Biology- Halder Kar

* Cell Biglogy, i i it
and VK. ﬁnﬁ?“’qr Evolution and Ecology (multicolor Edition): Evolution i Eology- P35 Verma
* Principles of genetics. E. I. Gardper

retce boaks
- ::Hj Gene: An Intimade !Iu'.unqn-h'rukh:rjw, 5. (2018),
= PMalecular i i i i
nmEr:"..-n._, :Z:;I ;lcl::aggl;u:ﬂz IJ Lm A, Kaiser, C. A, Krieger, M., Bretscher, A Ploegh, H.,
= Essentinf Cell Biology-Alberts, B, Bray,
and Walter, P (2019
* The Cell: A Molecuylar ﬂ.pprm:_h{‘un[m, G. M., and Hausman, R E, (2018,

D., Hopkin, K., Johnson, A_ D, Lewis, 1., Ralf, M., Roberts, K.,

Generic Elective (GE) - Applied Zoolagy
Mo of Howrs — 60
IGIRILITY AND PRE-REQUISITES OF THE COURSE

CREMT DISTRIBUTION, EL

Eﬂnmﬂmnm’m DPLOMA IN ZOOLOGY

=
'

L

. r,
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mme: Undergraduate Certificate in Zoolopy lmr 1

mester: 1l
per: GE

bject: Zoology

arse: GE Course Title: Applied Zoology

m_ﬁﬂlmﬂll'.
fter studying this course, the students will be able ta;

% Understand the technical aspects of different animal cultures.
« Understand the prospects of Sericulture, Vermiculture, Apiculture and Pearl cu

= Understand the biology of silk werms, Honey bees, Earth worm and Pear] oyster.
» Understand the methods used for culturing various useful arganisms for commercinl purposes.

leure.

Credits:4

Generie Elective

n. Pasglng Marks: As per

#ﬁn. Marks: As per Univ. rules

miv, rules

M. of Howrs

welion bo;
isciculiure: Cultivable fishes. .
icullure: Bombex mord, types of silk worm and its rearing.

i)

T _ _
R

.'!.

o
@u‘?
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Lnit 11

il rerand MMM'Mmiﬂmt}l Vegetables | Thrips Toshoaer
ulgcaphorafoveicollis) and stored grains (Callosobruchns chinensis =n
Tragoderita granariua). Polyphogous pests (Locust and Termites).

ionomics and control measures of the comman pesls- of I'ruih“ilfm:q

miit 111 E: management, including imseet pest contral and intograted pest

nt.

L]

Texibonks

mended Readings

= Applied Zoology- M. Arumugam, T. Munsgan

= Applied and Economic Zoology- Shukla and Upadhyay

s A Textbeok of Applied Zoology- Meerut

o Applied and Econombc Zoobagy- Tripurard Mishea

¢ Applied and Economic Zoalagy- Ashok Kunar

» Fundamentals of Applied Zoology- Dv, Shaheen Khurshid
¢ Agricubtura Insect Pests and their control= V. B, Awasthi

DSCIFLINE SPECIFIC COURSE (DSC) - Chordata

Mo of Hours — 75
CREDIT DISTRIBUTTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

(¥ Scanned with OKEN Scanner
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UNDERGRADUATE DIFLOMA IN ZOOLOGY

After studying this course, the students will be able to
» Describe general taxoncmic males on animal chssification of chordates.
# Understand Mamenals with specific structiral adaptations.
« Understand the significance of dentition and evohsticary significance.

Credits:4

Programme: Undergraduate Diploma in Tookogy Year: I 1
Paper: DSC
Subject: Loalogy =
Course: DEC Courie Tithe: Chordata
Comrse Dutcomes:

# Understand the arigin nﬂ:m]minurymuhnhimldlﬂuﬁmrmrmdmﬂunmmﬂim

incipline Specific Course

Max. Marks: As per Unliv, rules

in. Passing Marks: As per
miv, rules

Theory

Tepi

Mo. of Hours

Salient Features and culline Classification {up io arder) of Varicus
Chirdate Growps. Proto-chordata: Sallent Features of body organization
and systematic positian of Balomog/osrus

Unit |

15

B N o

&>
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Ulmit 11

Pisces: Scales and fins in fishes. Parental care in fishes.
-i.l'l'l'p!ﬂi'll! General Characters and affinities of Gymropivions. Pasental
care i amphibians.

Reptilia: Poisoncus and non-poisonous snakes and Poison apparatus of}
Snakes. Adaptive radintion in repliles.

Unit 111

Aves: Flightless birds and their distribution Flight adaptation in bends)

Mammalia: General organization, distribution and affinities of Prototheri

d its Economic imporance. Adsptive HKadistion  with
cular referepce to Adquatic mamemals.

15

Practical

. Protochordsta: Study of permanent slides of Amphrogus
passiig through different body regions, Dalialem,
koyieira. Museiam specimend of Herdmanta, Clioms and Falomoglosme.
. Cyelostamata: Museiam specimens of Perrampzon and Mziee.
Fishes: Dissectioas cnly with the help of Simulations, chaty'modzls
eral anasomy, afferent and efferent branchas] arteries, cranial merves
temal ear of Scoltodan Preparation of permanent slides of ampulls
[ orevsin, placodd, Cyeloid and ctenoid scales. :
Budy of permanem slides of shark T.5, passing through different bod
regions and differest kinds of scales of fish, Musewm specimens of
ristis, Tarpedo, Trygon, Acipemer, Polypterus, Mippocampra, Exocoetus,
mguilla, Echaneis, Diodon, Frofoplerus, Symapiura and Chimaera,
. Amphibia: Dissections only with the help of Slmulations, charu'made
cranial nerves, byoid apparstus, brain and cobemelln of frog. Stody o
wseiam specimen of Solrmandra, Proteus, Amphivea, Nectures, Siren,

b ]

el
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mbyoztom, Axolotl larva, Rluacophorus, Alvies, Hyle, Pipa and Bufo

lbowing: Varamus, Helodernia, Heirkdeetylus, Phrynosomd, Chanre

i, Cerldys, Cobsra, Pilviper, Iiloss —viper, Ratile snake, Krait, D

Npielnps and marine snoke; Abligaior, Crocodile, Gavialis, Turtle a
5,

. Awes: Permanent preparation of Hlopbane and down leather. Stady of th

ebeton of fowl, Study of musewm specimens of Prittocale, Corvs, P

ihs, il meodiel of Archecapierys.

. Mammalia: Dissection onby with the help of Simulations, charts/mode

[ the peneral anatomy and blood vascular system of o mammal, Swdy

went slidis of mammals, Study of the skeleton of rabbit.

tudy of the museum  specimens ol Tochyglorss

itharynchusimodels) Pangolin, Funambwes, Pleropus, Hedgehog

[Hecommended Readings
Textboaks

Madern texibook of soclogy, Vertebrates- . L. Kotpal
Chordate goslogy - £ L. Jordan ard P, 5, Verma

Chordate zoology- H. C. Nigam

CNH Series, Kotpal Series, Hyman Series

Textbook of zoology Vercbrates- Parker and Haswell
Chordate zoobogy- P. 5. Dhami and ). K. Dhami,

Textbook of Chordate Zoology - G. 8. Sandhu and H. Bhaskar

il
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* Textbook of zoology, Vertchrates- A, J, Mnrshall.

* Advance Practical Zoology- PS5, Verma

& A nmu!nrhuiulzuﬂnn-\'mhiu-t'

Reference books e

| * Verichrate Life-Pough, F. H., Janis, C, M., and Heiser, J, B. (3012).

* Vertebrates: Comparative Anatomy, Function, Evolution-Kardong, K. V. (2014).

. Nllluclu af Chaordates: Development, Homaodogies, and Evolution-Diogo, K., Ziermann, J. M., Mobnar, 1.,
Siomava, M., and Abdala, V, (2018).

DISCIPLINE SPECIFIC ELECTIVE (DSE) =

Ma, of Hours — 60
CREIMT MSTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

RADUATE DIFLOMA IN ZOOLOGY
3 mme: Undergraduate Diploma in Zoology Year: 11 Semester: 11
| r: NSE
F.uun Zoology
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Course: D5E Course Title: Taxonomy

Course Outcomes:
A fber studying this course, the students will ba ahle o

I. Categorize crganisms based on shared characteristics, creating a hierarchical classification system,
1, Gain insights into the diversity of life on Earth ansd the processes that have shaped it.

X Un&mﬂﬂmcmnmﬂﬁhrﬂﬁmﬂmr@;mwmmﬁnﬁrﬁm

redits:d pline Specific
; L Lpurse
Max. Marks: As per Univ. rules . Passing Marks: As
Univ. rales
Unit opie Mo, ef Hours
Wit 1 [Introduction to taxanomy and sysiemalic, theis relationship and signifsance. 15
les of nomenclature- Binomial, Trinomial (ICZN), Homenyma, Synomyms
d Tautonoey.
Wnit 11 nenis of clussification — Linnean hicrarchy, Species concept: typological 5
istic and biological species conceptspecics os a category, kinds of
Taxanomie methadology and toods,
Wait 11 Marphological, molecular and anatomical methodsof identification. 15
mportance of museums, dichotomous Key in tBaconomy'. Impantance of endemic
#ed in [ndia. Threatened species and comgervation effosts in Indis.
Practical ;
I. General characteristics habit, habitat, conservation and Classification of 3
local fauna including mansmals, birds, fish and insects.
2. Classification of mammals including tribe.
3. Classification of fishes including saper class.

1
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Classification of insect up to super family and super order.

Callecticn and preservation lechnigue of Museum specimens,

Study l:ll'diﬂ'ﬂtnl:'lj.p: of keys used in animal taxonomy.

Use of taxemomic aids with the help of library visits and herbaria,

A Local visit of 200 and botanizal garden.

Hands on training on using dichotomous keys for the classifcation of
inveriebrates and verebraes.

o e

commended Readings
exibnnhs:
* Evalution And Taxonomy (1 893)- JohnHenry Comstnck
= “Hadiversity of India® by R, 5. Bawa and K. 5. Baws
* “Ecology and Biodiversity Conservation in India® by P. V. 5. 5. Prassd
+ "Biodiversity of India: The Challenges® by P. 5. Ramakrishnan
= Anmmal Taxonaomy and Biodiversity= V.C. Kapoor
# Principle of Animal Taxonomy- Ashok Verma
e Principles of systematie 2oology-Emst Mo

Generic Elective (GE) ~Environmental Biology

MNao. ol Hours = &)
CREDIT DISTRIBUTION, ELIGIRILITY AND PRE-REQUISITES OF THE COURSE

(¥ Scanned with OKEN Scanner



UNDERGRADUATE DIFLOMA IN ZOOLOGY

Programme: Undergraduate Certificate in Zoology Year: I ter: 11

aper: GE ‘4
subject: Lonlogy
Course: GE Cowrse Tifle: Environmental Bialogy

Course (hatcomes:
(& fber stisbving this course, the students will be able t
» Explore the complex interactions between living organisms and their environnwents, with a particular

Focus on Indin®s diverse ecosystems,
& Siudy the principles of ecology, the dynamics of environmental change and the imponance of sustainnble
practices for biodiversity conservation. : ]
= Emphasizes human impact on the environment, pollution, climate change and comervation siralegies
relevant to India. k=7 =
iCredits:4 enerie Eleetive
IMax. Marks: As per Univ. rules in. Passing Marks: As
_ L r Univ. rubes
Linit i'?npk - Moo of Howrs
Linit | uction 1o ecology, energy flow, biogeochemical cyeles and ecalagical b1 ]
ccession. India’s rich biodiversity, understanding the role of plants and
imals in maintaining ecological balance. Population dynamics, community

15

[ e
R 0L
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ure and the differemt ecosystems of India, such as Forests, wetlands,
asslands and aquatic systems.

Lnit 1

vironmental isswes faced globally, such as deforestation, water scarcity, land
cgradation and loss of biodiversily, Human smpact on the envinonment
oeusing on urbanization, industrialization and agricuftoral practices.
QM emporany n:lulh'lguu: climate change, polluticn and global wasming.

20

it 111

iservation strategies specilbc to India, such &5 national parks, wikdife
rics and protecied ancas. Environmental policies and laws in India
e role of governmental and non-governmendtal crganizstions in enviroament
ion.
ment of Faunal diversity with special emphasis on bocal fauna diversity
the academic instinations, protected forest i.c. Zoo, Botankcal Garden cic,

20

Hecommended Headings
Texthanks:

Ecology and Envircnmend — P.I3, Shanma
Essentials of Ecology and Environment Science - 5.V.5. Rana
Fundamentals of Ecology = E. F. Odam and G, W, Barrest
*Environmental Biology” - P. K. Ghosh

“Environmental Science” - . Rajagopalan

*Ecology and Environmental Studies” - M. P. Purchit

#Indian Environmental Lows" - B. 5. Bhatia

“Conservation Biology: The Indian Perspective” - M. 8. Swaminathan
“Environmental Biology™ - K.B. Pacl

g

(¥ Scanned with OKEN Scanner



DMSCIFLINE SPECIFIC COURSE (DSC) — Animal Physiology and Biochemistry
. Mo, of Homrs = TS
H"'"J CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

BACHELOR OF ZOOLOGY
Pro Year: 1 Cemester: TV
Programme: Bachelor OF Zoology i
Subject: Zoology f
Course: DSC Course Title: Animal Physiology and Biochemsistry

¥ Coirde Duicomes:
poe- N studying thi the students will be able to:
Adfter this coirse, :
I. Understand the mechanisms hwldhdﬁﬂﬁmﬂﬂ:ﬂmj’nﬂlmaﬁm.
mmmnmnrmmlm protem, g
} t:r:::mnd Mhnwﬂmmnﬁmmwmﬁmi#ﬁcmuuﬂmmmmh

b1y

W
M

]
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4. Understand the npmire of biochemistry.

5. Understand the physical and chemical properties of molecules as a linkage of biochemistry.

Credits: :
1 rhxiplht Specific Course
Max. Marks: As per Univ. rules in. Passimg Marks: As per
||NJ‘|h'. ruiles
Theory
Tini Topic Ma, af Howrs
Unit I [Muirition: Stimulstion, secrefion and action of digestive Nuids (inclading 15

pnzymes and hormenes). Digestion, sbsorption and assimilation of varioas

food stuffs, Human Digestive system - Digestion, absorplion, energy

lance. Respiration: Pulmonary ventilation, respiratory pigments, gaseous
anvd control of respiration

Unit 1N

viscubar system: Haemopaiesis, compasition and fusctions of bload

lood comgulation. A brief accownt af immanity, Types of heant, origh
conduction of hean beat. Cardisc Cycle, Mervaus system: Types
eurons Resting and action polestial of nerves, synepse ard transmission
nérve impilse,

Unit Tl Neurctransmitier Muscular  systeny; f'_vp-u of Muscles molecular
wemical basic of Muscle contraction and its Mechanism. A brief idea
tznus and fatigoe. Introdection io biokagical malecules: Proteins, Ami
ids, Carbohydrates and Lipids- iheir sirecture, clussificafion

ignificance. Metabolism of Carbohydrates, Enzymes amd Viamins,
Iyeolyisis, Krebs cycle, gluconcogenesis, glyscogenesis, glyagenolysis)

W\
o &
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! ism of Emzyme Action, Kinelics, Inkibdtion and Hegalalson.
iamins, Types and scurce, deficiencies.
Practical

Preparation of hacmin crystals from human blood
. Determination of bleeding and eloiting time
. Coumting of RECs and WBCs in human blsod 3
. Estimation of ESR kn human blood
. Deteemination of haemaglobin percentage B haman biood
. Qualitative identification of carbohydrate, protein and lipkd.
[Recommended Readings
Tevihooks
s Pringiples of pratony and physiology ~ Tonora
* Essentials of Animal Physiology- 5. C. Rastogi
Animal Physiology and Biochemistry- B. A. Agarwal, Anil. K. Srivastava,
Principles of Animal Physiology - MoyesSchulie
Animal Physiology and Biochemistry- H. B. Singh and Neeraj Kumar
Biochemistry ~Satyanarayana
Fundansentals of Biochemistry — 1. L. Jain
[Heference book
» Animal Physiology: Adaptation and Enviroament-Schmidi-Nielsen, K. (1997).
= Principles of Animal Nutritioa-McDonald, P., Edwards, R. A, Greenbalgh, ). F. ., Morgan, C. A, Sinclasr,

; L. A., and Wilkinson, . G, (2010}
3 « Medical Physiology ~ Guyton and Hall

"" « Animal Physiology-Hill, k. W, Wyse, G. A, and Andersan, M. (2012).
« Principles of Animal Physiology-Mayes, C. D., and Schalte, P. M. (2008).

oA B B —

W
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DISCIPLINE SPECIFIC ELECTIVE (DSE) - Elementary Ecalogy
Mo, of Honrs - 60
o CREDIT MSTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

3 _3_.- TR

R Lt A f

rmnmﬁamuaﬁﬁma IN ZOOLOGY

mme: UndergraduateDiploms in Loology Year: [ mesters IV
. per: DSE
ject: Loalogy
Course: Course Title: Elementary Ecology
wiirse Oulcames:

studying this course, the students will be able to:

= Understand ecological principles and the interacticns befween onganisms and their environmenis,

u----:!- » Understand the fundamental concepts of ecology, such as ecosystems, energy flow, papulation dynamics and
biodiversity.

» Explore the ecological challenges faced by India and the world, emphasizing sustainable practices for
environmental conservation,

&

W\~ o
e
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P

o redits: 4

Discipline Specific Course

Plax. Marks: As per Univ, rules

Min. Passing Marks: As per
;ulili'l'. ritles

phe Ne. of Hours

mitrodisction to environmental sciences. Principles and its Scope. Strucume |
Functions of Ecosystens- Abiotic and Bistic components.

flow and bio-geo chemical cycle,

lation dynamics, Binh, death and population size, nge stroctane

and Diversity of different ecosystems of India (forests, wetlands,
and aqualic systemsh

15

vironmental issises faced globally, such as delorestation, waler scarcily,
degradation, and loss of biodiversity, Human impact on the enveransment,
peusing on urbanization, indusirialization, and agricubiural practices
lieratioms of ecosystem function: different types of pollation,

id rain, ozone depletion andglobal warming.

Limit 101

priscrvation stralcgics spnr.'it:'rr.' to India, natsomal parks, wildlife sanchaar
protecied arcas. UNESCO biosphere reserves; TUCN conservati
ies-endangered,  threatened, vulnerable, Red Data  Books
viroamenial poelicies snd laws in India, and the rols of governmerial and
pavernmental arganizalions in environmental protection.

15

Practical

1. Siudy of pondflake, grassland and forest ecosystem.

2. Field Hﬂiw fieod chain and food web.

(¥ Scanned with OKEN Scanner
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3. Sh:lrul’r'Fr_ilmr}' and secondary productivity.
4. Determination of physicchemical parameter of soil water and sewage.

" ® = = ® ¥ =

mmﬁudm Readings

Fundamenials of Ecology-V, K. Dhaiia
Fundamentals of Ezology-H. T. Odum

Ecology - Peter Stilling

Ecology = E. P, Odum

Ecology: Principles and Applications- 5. K. Jain
Basic Ecology- B. N. Pandey

Ecology and Conservation- k. M, 5. Reddy
Textbook OF Ecalogy- P.M. Tyagi

Ecology- Kailash Chowdhary, Ram Prakash Saran

7 W

o
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Ceneric Elective (GE) =Bioinstrimenlation

Mo of Hours = i
CREDIT DISTRIBUTION, ELIGIBILITY AND PFRE-REQUISITES OF THUE COURSE

NDERGRADUATE DIFLOMA IN ZOOLOGY

rogramma: Undergraduate Cerlifieate in Zoology

Yiear: Il

mesier: 1Y
aper: GE

Subject: Zoology

Course: GE l(.‘u-ru Tiile; Bininstrumentativn

Course Dhaloomes:
Afier studying this course, the students will be able 1o:
» Understand the use of basic bicmedical msmromenia

HPLC and :Imn_ﬁnﬂli.

analytical centrifugation; iclude ultra centrifugation,
s Understand the theory and application af Chromatography

tinm, principles and bechnigues ol miceoscopy, preparadive
sedimentation analysis and grodient contrifigation.
techpiques, Gel filtration, jon exchange, affinity,

Creditszd

veneric Eleclive

B A
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rin- Marks: As per Univ., rules in. Passing Marks: As

Univ. rulés
mit I’I‘up'm [Mo. of Hours —-
nit1 E:‘:: and Electran Microscopy, Fluorescent Phase Contrast Scanning, 10
smission Electron Microscopy, Tunneling Microscopy and Inve
icroscope, Micrometry, Colony Counting and Microtonyy. Laboratory Safety

Guidelines. Centrifugation — Basic Principles of Sedimentation, Types o
Centrifuges, Ulrncentrifugation, Differential and Rale Zonal Separations,
Organellar Separation and Flow Cytometry. )
Principle and Applications of pH Meter, Spectroscopy UV= Vis, M 0
Spectrometry (MS) and X-Ray Crystallography. Chromatographi
Techniques, Paper Chromatography, Parition Chromatography, Col
Chromatography, Thin Layer Chromatography, Gas Chromatography, lon
Exchange, Alfinity Chromatography and Entroduction to HPLL.
nit 111 phoresis: Capillary, Agarcse, SDS and Native PAGE, Pulse Field, n
muno- Electrophoresis and Paper Electro i .,J
and ThermalCyclers, Nucleic Ackd Hybridization: Southem
orthern Blotting, Western Blotling, Autoradiography. ELISA and RIA.
ands on training of different Kinds of Instruments used in Biological
iences

mmended Readings
exibook:
e Bicinstrumentation (Synthesis Lectures on Biomedical Engincering)- John Enderle
« Bicinstrumentation- L. Veermkumari
» Rininstrumentation- Privanka Pandey
« Bicinstrumentation- 5.C. Bhatia

9% @f"j‘,/

ol .
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r = Bicinstrumensation- John G Wehster J

DISCIPLINE SPECIFIC COURSE (DSC) ~ Evelution
Mo, of Hours=T5

;_ 2 CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

BACHELOR OF ZO0LOGY

Programme; Bachelor OF Zaology Year: NI mester: V
Paper: DSC

Subject: Toology

Course: DSC Course Title: Evolutionary Biology

Course Dutcomes:

After studying this course, the sludents will b able ta:
1. Explain mm:mwhwmwmﬂ and evaluate theeries and reseanch.

q 2. ﬁwﬂ'mhthﬂwlhﬂﬂ?!ﬂwm#ﬂrﬂlwlﬁdhimhﬁmw.

1. Independently investigate evolutionary questions using literature and data analyses.

4. Provide infarmation about the geological time scale.

{3 \\‘MW”
S
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Credits:4

|l]bd|!lle Specific Conrse

Max, Marks: As per Univ, rubes

?d]u.. Passimg Marks: As per
Univ, rules

Thenry

Liniit

Tople

Uit 1

Mo, of Howrs
15

Origin of Life: Concept of Oparin and Haldane and Urey; Mille
Experiment. Theories of Evolution: Lamarckiss, Darwinism, Evidences

volution: Homologous and Analogous Organs. Concept of Variation
wtation, Adapiation, Isalation, The symibetic theory of evolution

Hardy Weinberg's equilibrium and condition for its mainlenance, alle

[requency, gene frequency and Gene Pool

Uimit 1T

Species Cancept and Extinction, Hiolagical species concept, advantage 15
imitation, mode of speciation (Allopatric and Sympetric), mass extine
Canses, pames of five major extinction) Origin of Species: Caegories o

es. Basic patiern of Evolution (Micra, Macro and Mega Evolution).

wliorary time scale (Geobopical tinse scale), Tvpes and dating of Fassils

Unit 1 |Ecological generalist and specialist: evolutionary perspectives — “speci

feraction; mutualism, parasitism, commensalism, amensalism, nu
symbiosis, Evelution of toxing and venoms i animals. Evolation of
horse, forces of evolution: Mutation, selection and genetbe drill

Praclical
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L. Swudy of evalution of man and horse through charts! models
L Adaptive modification in besk msd feet of birds through charis!

sludes

3. Embryological evidences of evalulion through chan

4. Analogy and Homobagy of wings of birds and insecis, forelimbs
of bats and rabbits

5. Study of living fassil specimens,

[Recommended Remlings
Texthonks

= Ewvolution And Taxonomy- FehaHenry Comstock

+ Evolution - Strickberger

»  Evohitisnary biology- Dr. Kishore B. Pawar

» Cyiology Genetics and Evolution- P.5. Verma

» Cyiology Genetics and Evalution- PK . Gupta

» Collecting Evolution: The Galapagos Expedition that Vindicated Darwin- Matthew J. James
» Evolution: an mtroduciion- Stephen Steams and Roll Hockstra

« Evolutinary Biology- Veer Bala Rastogi

(B WY
@%
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DISCIPLINE SPECIFIC ELECTIVE (DSE) = Animal Behavior
Mo, of Hours = 60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Afier studying this course, the students will be able to;
2. Develop critical and integrative thinking skills.
and pheromones,

BACHELOR OF 20O0LO0GY
i‘ra-grulm: Bachelor Of Zoology Year: M R
Faper: DSE
Subject: Zoology
Coarse: ISE Conrse Title: Animal Behavior
Course Chlcomes:

1. Understand the rode of hormenes, an snimal's genotype and its environmeni in the development of behavior.,

3. Learn about animal behavior systems that affect animal behavior, sech as the central meural system, kommones,

4. Understand domestic animal behavior that cause of modulate animal behavior, snimal sensery systems and)

LR \S
Sz
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ewmiuum-}-hluvmtw,
. Understand sbou animal welfare issues and haw animal behavior can help address these issues.

Crediis:d

pline Specific
leetive

Max. Marks: As per Univ. rules min. Passing Marks:

per Univ. rules

LUinit

Tapiz M. af Hodrs

LUnit 1

Intraductson o Animal behavior (Branches of Ethelogy and history). Patlems o 15
behaviour: Stercotype imnate behaviour: Kinases, Taxes and Reflexes. Concepls o

(i) Fixed action pattems (FAPs) (ii) Sign stinwlus or releasers and (iii) Inn

refeasing mechanism. Instinctive behaviowr, Leamed behaviour: Habituati

Conditioned reflewes, Selective learming, Insight leaming, Imprinting asd Birds

s0Ngs.

Uit I

Communication: Chemical, Visual, Auditory, Electric and tactile, Dance lang 15
ol haney bees,

Lindt 100 Elﬂhgiﬂ] clocks ond rhythms and types Bired migration and Navigation, Fill1| 15

igration. Infroduction to Socio-biolagyand Social behaviar in Honey Bees

Practical

I. Study of animal behavior with the help of madels'photopraphs and chart. 15

2, To study different types of taxis in arganisms (Honey bee, Euglena,
Parameciunr ele.)

3. Sumdy of social behavior in Termiies, Honey bee and Ants.

4. Seudy of song keaming in birds,

(¥ Scanned with OKEN Scanner



hﬂ‘ﬂmﬂllitﬂ Readinps
Testhonk:

* Texthook OF Animal Behaviaus- Manedal Fatik Daran
* Primitive groups (Pan | and 21 = William Albert Masning

Animal Behaviour (Ethology) - V. K. Agarwal
Animal Behaviour 6th Edition- Reena Matbur

A Textbook of Animal Behavious- H, S, Gundevia and Hare Govind Singh
Animal behavior - 1 Aleock

Amimal Behavior- Barrest Adkin

R
=
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Ceneric Elective (GE) ~Himalayan Biodiversity

2 Mo, af Hours = &6
LIGIBILITY AND PRE-REQUISITES OF THE COURSE

CREDIT D!ﬁTEIBU‘I‘IﬂN.

UNDERGRADUATE DIPLOMA IN ZDOLOGY
gramme: Undergraduate Ceriificate in Loology ear: 111 Eﬁﬂn— Vi
F_I]EHI: T per: GE
[Course: GE ileﬁl Title: Himalayan Biodiversity

Course Outcomes:

After studying this course, the students will be shie 1a:

= (et a deep knowledge on biodiversity richness and biogeograghy of Himalayas.

s Assess the value of biodiversity wealth,

* Analyze various threats 1o our bindiversity and sble bo sugRest mcasures for conservation Sirategics.

* Trained effectively and scientifically to convey the message of sustainable use of resources and conservation of
biodiversity to the public and young generation.

; Credits:4 Cencric Eleclive

=

4 -

5
f;,%w;/
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Vniv, rules

rﬂn. Marks: As per Univ, rules K.I: Passing Marks: As
anil Topie Pt No. of Hours
.

An overview of the spatial distribution, altivudinal and latitudinal gradients 20
s Nopographical featres of different habitas in Himolayn and their effects
Friusnasl distribution, Birds in Himalaya- distribisthon and behaviownal sdopiati
of hirds scross the span of Hinalaya, Trans-Hinmalayan Bird
{igrnticn.
fUmit 1 | Monkeys in the Mountains, Living in the hills, various species of monkeys, 20
their relationship with the forest and hemans. Human monkey conflicts,
fatalities and mitigation strategics. Reptiles and  Amphibians, theig
adaptations, Sigaificance of these animals for the ecosystem. Ecology of thess
predators and relationship with the Himalayan ecosystem and the
threats they face from humans. :
Unit 11 Himalayan wildlife- the illegal wade ond related ihresis, Humafi- 'G'-'Fldl_l
anflict in Himalaya. Environmental Activism in the Himalayas. Conse :
listary of Himalaya: the past, present and future. The challenges of cli .
hange and the Anthropocens Era, Future of Himalayan ecosysiems. Asi
ephants and their conservation. The outer fringes of Himalaya as the best
ian elephant habitat in the world, Elephant- the mega-
erbivores are cracial for the health of these forests and grassiands.

Hmmmﬁnﬁuﬂnp

fa -'i'}

Texibonk:
s An Advanced Texibook on Biodiversity: Principles and Practice by K V' Krishnamusthy.

At

(¥ Scanned with OKEN Scanner



= Biodiversity of the Himalaya: Jumi and Kashmir State (1 laedback) | Released: 27 Feb 2020
#  Biodiversity Threass and Corservation - K. . Sobti
* Biodiversity of the Himnlaya: Jansma aisd Kashenis State by Clalam Hassan Dar {Fdiled), Pubslisher: Springer |
: » Biodiversity Conservation i The Himalayas by Bansi Lal Kaul (Austhar) By Days Puldishing Howse.

3 « Biodiverstiy- M.N. Willlam

o oo e

ISCIPLINE SPECIFIC COURSE (DSC) - Elemeniary Molecular Bology and Bio-fechnology
' Mo of Hours - 75

CREINT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

¥ BACHELDR OF ZOOLOGY
o
Programme: Bachelor OF Zoalogy Year: I lsmum—. Vi
Paper: DS

51

¥ |
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Course: S

Course Title: Elementary Molecular Biology and Bio-technobogy

Course Duilcomes:

Aller studying this course, the students will be able 1o:
* Understand the core corcepts of molecular biology, including DNA structure and function.
* Explain the process of DNA replication and how it ensunes gensdic accuracy,
* Describe the mechanisms of genc expression and regulation at both the ranscriptional and trasslational

levels.

» Apply knowledge of bintechrology techniques to real-warld scenarios, including pene editing and PCR.
* Recognize the ethical, environmental and medical applications of biotechnobagy.

Credits:4 Discipline Specific Course
Max. Marks: As per Univ, rules n, Passing Marks: As per
niv. rules
Theary
Uit Tople Mo, of Hours
Limit 1 ulrn-:iﬂlmmhlﬂ]ﬂu]ﬁhhﬂ.ﬁ:rlﬂldngﬂufmlm]u hinlnﬂ._u 15

ble-helix struciure of DMA. The process of DMA neplication &
karyobes and eukanyoles. The concepl of semi-conservative replicati

its significance Engymes involved in DNA replication [e.g., DNA
lymerase, helicase and ligase].

Unit 11 process of transcraption: from DNA to mENA.  Translation: fro 15
RMA o protein, Ribosomes, (RMA, and the genetic code, h'ln‘hmisu’q

5

W
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f geme regulation in prokoryotes and eukaryotes. Opercns I:ﬂ‘
ription factors, Epigenctics: DNA methylation, histene modification.
st-transcrptional regulation. .
Undt Iy roduction 1o Biotechnology and its history. Applications of bi-:-t:flmﬂhﬁl
in medicine, agriculture and industry. The role of molecular bivlogy h]
biatechnological advancements. Polymernse Chain Reaction {ch. i
rﬂﬂphumia and DMA sequencing. Geme cleming techniques
ntroduction to gene editing. Applications of Bictechrology.
Practical
1. Intreductson to lab safety protocols.
' 2. Owerview of lab equipment (micropipeties, centrifisges, vorlex
mixers elc,).
3. Preparing solutions and buffers. o,
4. Practioe using micropipeties to measure and transfer liquids
necurately. _
5. Packing and sterilization of glass and plastic wares fior cell 10
culbture
6. Grow transformed bacteria on selective agar plases and observe
colony growth A
7. DNAS RNA isolation and estimsation
8. Protein isolaticn and SDS PAGE
9. Tools of Bicinformatics.

Recommended Readings
Texithooks

53
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* Molecular Biology of the Cell- Alberts et al.

* Biatechnology: Expanding Horizons- B.D, Singh.

* Textbook of Biotechnology- R.C. Dibey.

* Molecular Biology and Biotechnology: A Guide for Students- G. R, K. Maidu

* Modern Biotechnology - $.M. Jogdand

ReferenceBook

= [Introduction to Biotechnology. 4th ed. Thieman W), Palladine MA, Mew York: Pearson; 2018,

*  Molecular Biology of the Cell, 6th ed. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P. New York:
Garland Science; 2014,

* Biotechnology: An Introduction. 3rd ed. Barnum SR Belmont, CA: Cengage Leaming; 2010,

o Recombinam DMNA: Genes and Genomet — A Short Course. 3rd ed. Watson 1T, Myers BRM, Cusdy A,
Witkowski JA. New York: W.H. Freeman; 267,

= Bictechnology: Academic Cell Update Edition, 2nd ed. Smith JE. Amaterdam: Academic Press; 2049,

—_—

DISCIFLINE SPECIFIC ELECTIVE [DSE) — Microbialogy and Inimunslogy
Mo of Hours — 64

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
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BACHELOKR OF 2O0LOGY

Programme: Bachelor Of Zoology Year: Il mester: V1
Faper: DSE
Subrject: Eoology =
Course: DSE Course Title: Micrabiology and Immunslogy

Course Dateames:

Adfter studying this course, the siudents will be able 1o

immune system takes place.

* Understand microbial idesification, microbial habitat, growth characteristics, physiclogy eic.
* Understand foundation of immunalogical processes and how the intersction between pathogen and

Credits:d

Disgipline Specific
Elective

Max, Marks: As per Univ. rules

‘As per Univ. rubes

Min. Passing Marks:

Uit Taopic

Mo of Houwrs

Umit I ary and Development of Microbiology, Discovery of microorganisms, Pi
in microbiclogy (e.8., Antonie van Leewwenhoek, Lowis Pasteur, Robert Koch)
of microbiolegy in medicine, agricubture, and industry.  Classification o
icroarganisms. Characteristics and general morphology of micrabes. Types of

15

rascopes (Light and Electran)
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Unit Il [Prokaryotic vs. cukaryotic cells, Metabolic pathways {Aerobic and anerobic 15

fermentation). Faciors affecting microbisl growth (temperature, pH and oxygen).
Crowth curve {Lag, Log, Stationary and Death phases). .
Unit 11l Defintion and principles of the immune system. [nnote vs. adaptive immunity
Dverview of immune cells (e, macrophages, T-cells, Bcells) Primary lymphoid
(Bone mamow, Thymus).Secondary lymphoid cegans (Lymph nodes
pleen). Structure and funclion of antibodies (1gG. IgA, 1gM, IgE andlgh)
Wigenic determinants (epitopesh. Antigen-antibody Enteractions. lanate Immung
. The Adapive Imnwne Response. Immumclogical Disorders aid
‘accinaficem.

Praciscal

1. Microblology good laboratory practices and Bio-safety.

2. To study the principle and application of important instraments {bio
safely cabinet, autockave, BOD, incubator and shakers, hat air oven, i
miscroacape, pH meter, water bathjuse in the microbiology laboratory,

1. Sterilizalion and Preparation of cubure media (solid and liquid). cu
techaiques (streaking, pour plate and spared plate methods).

4. Demonstration of the presence of micra flora in the environment (air ar
wader). Common microbiological technique like staining (Gram and E
spore taining). To snudy the pgrowih of bacterial culture(usi
spectrophotometers) and matility {using hanging loop methad).

5. Identification of human blood groupng.

6. Separate serum from the blood sample{demonsiration).

7. Perform Immunodiffusion by Ouchterlony method,

8. Perform ELISA.

?lnwmmmdul Readings

15

i&
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Teathoaks:
= Medical Microbiology- Patrick B. Musray
» Microbiology = Michel 1. Pelczar
» A textbook of Microblelegy — R. C. Dubey and DE. Maheshwari
» Immanology: A Shont Course- Richard Caica and Geoffrey Sunshine
o Microbiology: A Systems Approach- Marjorie Kelly Cowan
» Japeway's Immunobiology- Kenneth Murphy and Casey Weaver
= Microbiology and Immurology- Sublish Chandra Parija

treneric Elective (GE) — Taxicalogy
Mo, of Howrs = 6

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

BACHELOR OF ZOOLOGY WITH HONOURS

rrugru'i'nt: Bachelor of Foalogy with Honawrs Year: 11 F’;:n;;r;?
L
b
@/\ ™
o
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Subject: Zoology

 Course: GE Course Title: Toxicology

Course Chilcomes:

Ajiter studving this course, the students will be able bo:

» Understand the core concepts of the science of toxicology, including hazard identification, exposure m’“_m"-““
dose-response assessment and an understanding of the mechanisms of action and effects of toxic chemicals ot
miultiple levels of biological organization, )

= Understand ihe role for the science of toxicology in society, including the impornance of risk analysis
management and communication,

s [dentify and discuss contemporary issues in toxicology.

= Leam technical aspects and experimental approaches in loxicological research, testing and risk assesement.

« Understand scientific snalysis and communication, including the obility to analyze relationships, draws
appropriate conclusions supported by data and anticulates in writing and orally a critical perspective using

evidence a5 supporL
Credits:4 Fomu Elective
Max. Marks: As per Univ. rules t'ﬁ:n. Passing Marks: As per
niv. rules
Undit Topic Mo. of Howrs
Unitl [imtroduction and brief history of toxicology: General principles c 0

ic apents onimal toxins, plant foxing, pesticides, heavy metals and

Eﬂlmhgr. Brief histery Environmental toxicology: kinds and sources

itives, Metabolism of toxic substances.
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[ Unit 11 responses mtﬁj|mi’;_l?m and cumulative responRses,
ination ofEDy, LDy, ECs, LCsTLM values, margin of safety
reshold  limits. Dwugs 2z Toxic Substances in  Genetic

s{Carcinogenicity, Teratogenicity and Mustagenicity)

]

Unit 11 |Analytical toxicology: Toxic respanse of blood, argan funclion tests. Orpas
oxicity: Hepatotoxicity, Mephrotoxicily, Cardiatoxicity, Respiratory
oxicity, Meurotoxicity, Toxicity effect in Male and Female Repeoductivg
slim and Carcinngenie tests (Ames Test).
ands om training o laboralary experiments based on lexing (How a taxin
ks)

[Recommended Readings

Texibooks:

» Toxicological Testing Handbook- David Jscobson, Kram snd Kt A Keller
= Comcepes of Toxicalogy = Dr, Omicr

»  Small Amimal Toxicology- Michssl E. Peterscn and Potricia A. Talkcoit

= Farensic Medicine and Toxlcolegy- K 5 Narayan Reddy, O P Murty

Kannan
¢ Modern Medical Toxicology- V. V. Pillay

» A Textbook of Medical urisprudence and Toxicology (3ath Edition) - Modi and K. Eannan-Modi and K.

o
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SEMESTER- VIl

- 3 BACHELOR OF ZOOLOGY WITH HONOURS
DISCIPLINE SPECIFIC COURSE (DSC) ~ Biglogy of Non- Chardata
No. of Hours = 75
CREDIT IMSTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE
e ——
| BACHELOR OF ZOOLOGY WITH HONOURS
! —
Programme: Bachelor of Zoology With Hongurs Year: IV euter: VI
Paper: DSC
; n Subject: Enology
i Course; ST Course Title: Biology of Non Chordata
 Course Outcomes:

ﬁﬁumd}lhgﬂﬁlmﬂ.ﬂ:ﬂmwiﬂ be able to;

-
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|. Understand the biology and systematic leatures of non-chardates, including their body organization and
idﬂpliw: fealimres.
. Understand the evolutionary relationships and identification of species.
. Understand the diversity, organization, adaptation and taxonomic stalus of chardates.
Understand the basic concepts of biosystematics and baonomy procedures.
5. Understand the types and origin of reprodisctive isolation and faxanomic charssgers. =il
Credits:4 me Specific Course

& L B

Max. Marks: As per Univ. rubes in. Passing Marks: As per
v, rules

Theary

Umit Topic Fo. of Hours
Unit] General classification, chamcters, habits and habitots of Nea-choe
pzoa: Mutrition, Locomotion (Amochoid, Flagellar and Cili

mientz) and reproduction in protozoa; Life-cycle of

hieralytica, Gierdin and Leéchmarnis,

ifern: Canal system and phylogeny. Reproduction in Porifera
- Polymaorphism in Coelenterala. Structare and affinities
5, Coral and coral reefs.
chninthes: Life cycle of Toenis soliem Fasciola hepatica
Wichereria and Schistosoma, Parasitic adaptations in helminths.
inor phyla: Rotifera and Brachiopoda: Organization and affinities. Wty
ida: Segmental organs in Annclida and Adaptive radiations 15

Limie I

Ui 110

+ Larval forms in Crusiacen, Mouth paris in insects. Socinl

L1

|
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ifie iin honeybees and termites.

yehophor: Drganizatson and affinities.

lasca: Torsion in Mollusca, Pearl formation and its commercial
ortance, respiratory and reproduction in Mallusca.

schinodermatn: Water vascular system and larval forns. Mechanism
iom in inveriebeate.

Practical

I Study of living animals: Amoeba, paramecium, Enghana, [yera, and
cilates
Smdrﬂfﬂﬂmwﬂm'ﬂmnr-lmwwlmmhﬂ:nf
wimodels and simulation of Easthwarm, Prawn, Fila, Umio.

_ Study of permanent slides/museum specimens/models I:alnn]_,iq ]
lowing phyla Protozoa, Parifera, Coelenterata, Helmimthes,
ida, Anhropoda, Mollusca andEchiodermata.

. Stwdy of Parasites:
Pratozca: Plasmodinm, Morcysis, Trypanesemed, Lelvhmania,
Enfemocha, Glardia,
Hebminshes: Fasciola, Taerda, Ascaris, Schinoroma and filarial
including lapval stages.
Annelida: Leeches

Arthrepoda: Sacculina, lice, fea, bedbug. thek mnd miles.
Life Cycle of the following:-Enfomorba, T saliem, A

.r;.mb.rimﬁiu. F. hepaiica, Sechiviosoma

=
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Recommended Readings
Textbooks

Modem textbook of Zoology- R. L. Kotpal,
Inveriebrate Zoology- Anderson, Danald Thomas
Texthook of Zoalogy Invertebrabes — Parker and Haswell
CMH Series, Kotpal Series, Hyman Series
Invertebeates- Brown, A. Frank

Invertebrate Zoalogy- E. L. Jordan and . 5. Verma
Invericbeate Zoology- E, E, Ruppert and K. D. Bamnes

Refercnce Book
The Invertebrates, 61k ed. Barves RD. Philadelphia; Saunders College Publishing: 1982

Principles of Invertebrate Paleomtology. 2nd ed. Shrock R, Twenhofel WH, Mew Delhi: CBS Publishers.
Textbook of Inveriehrate Zooblogy. 151 ed, Kapoor V. Meerui: Raslogi Publications; 2003,

Invericbrate Structure and Function, 15t od, Barrington EI'W. Londoa: Thomas Nelson and Sons

The Lower Metazoa: Comparative Biology and Phylogeny. 15t ed. Dowgheety EC. Berksley, CA: University

of California Press.

BACHELOR OF ZOOLOGY
Programme: Bachelor of Zoology Year: IV mester: VI
fi_!_l:r: DSE-1

Subject: Zoology

DISCIPLINE SPECIFIC ELECTIVE (DSE-1) - Elementary lehthyology
5]

W \
if\\b/\f-"’”

fj}_
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Ma. of Hoars = 75 I
CREMT DH‘T'RIBI,I"I‘[I‘.]H, ELIGIBILITY AND E'IF,-;H:HQ‘I.I‘IS[TEB OF THE COURSE

Courye: DSE~-1 Course Title: Elementary lehthyology

i
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Comrse Didcames:

Alfter studying this course, the students will be able b

Identify the majos types of fish and their charncieristics.

Understand the anatory and physiology of fish.

Recognize the ecological rales and enviranmental significance of fish,
Chassify fish into different Families, orders, and classes.
Apprecinte the inperiance of fish conservation,

Credits:d

i

Max. Marks: As per Univ, rles

mll. Passing Marks:
per Undv. rules |

No, of Hours

15

sysiem Adaptstion in fish; Hill Stream and Deep-Sea Adsptaricn,

ion of squariam and fls mantenance

of fizh collection aad types of nels .

ish processing and preservation techniques,

isciciluare: Carp Earming, Ingegrated fish farming,
breeding: Induction agents and their applications.

15

Practical

[I-Tn Wentify basis diagnostic {Marphological) features of fish

-
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Y Age determination will the belp of senle.
- Collection of blood and smear preparation.
. Construction and Maingenanoe off fizh pguaium.

Recommended Beailings

Texibonks

= A textbook of Figh Biology and Fisheries - 5.5 Khanna and H. R. Singh
Fizh amd fisheries of India = V.0 Jhingran

s The Book of Indian Fishes- Francis Day

# Freshwaler Fishes of Peninsular India - B.C. Jayaram

Freshwater Fish Diversity of India — Dabanukar, Raut, and Bhat

#  [ehihyology - K.C. Pandey, Mirupama Agrawal

-d
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DISCIPLINE SPECIFIC ELECTIVE (DSE-2) - Elementary Entomalogy

No. of Hoars =78
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Year: IV Bemester: VI

Programme Bachelor of Zoology

y
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Subject: Iqu-hnl

Course; DSE-2 Course Title: Elementary Entomalogy

[ Course Outcomes:
Adfter snsdying this esarse, the students will be abbe o2

e Understand the Basics of Entomalogy
= Identify and Classify Insects
* Explam Inpect Anatonty and Adapamions

Ciredita:d iscipling Specific
Max. Marks: As per Univ. rules |'Mln. Passing Marks:
As per Univ. rules
Umit Tople Moo of Hars
Umit 1 piroduction 1o Enmmhg:ﬁuﬁhu.ﬁimrxﬂﬂm 5
ificalson of impects up 1o orders; Briel knowledge of general chamacters of
lowing insect orders- Thysanura, Collembala, Orthopiera, Odenata, Isoptera,
Coleoplera, Lepidoptera, Hymenopter and Diptera.
Unit T Mrcthods of insect callcction and preservation. Social life in insects; honey-bee and 15
bes. A brief scoownt on the life-cyele, pathogenicity and control measures.
Life Cycles and Metamorphosis {¢.g., Buticrflics and Grasshappers)
Uit 111 [lowsehold insects: Cockroach and Silverfish, 13

Tl

(¥ Scanned with OKEN Scanner



- )

nsect infursous (o man and Livesiocck: Mosquitoes, House [Ty and Badbug,
izanamic importance of insect as food medicine,

nEecis in

riculture, Integrated Pest Managensent,

Fractical

-Callection, preservation and meunting dilferent groups of irsed fum
2 Idemificatson of msects using dichotamsous keys.

3. Field wisit to understand forest and agreculiural habitnts of insects.

4. Stedy af life cycbes of sorme houschold and sericus pest of crops and vegetables
wiilh lhe help of chart and models,

[Recommendod Resdings

Texibonks

= Insecis = M,5. bMan

# Modem Emomalogy =1, B, Tembhare

s Elemerts of Entomodogy = Rajendra Singh and G. C. Sachan

# Emtomology Refresher = K. Phani Kuamar and C. F. Viji

r
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DISCIPLINE SPECIFIC ELECTIVE (DSE) - Elementary Immuanotechnology
,; Mo of Hours = T5

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

BACHELOR OF ZOOLOGY

5:.1:#1:..:: Bachelor Dl'iﬂlun' Year: IV mester: V11
Paper: DSE-3

Subject: Zookogy
Coarse: DSE -3 Comrse Title: Elements ry Immunatechnology

___,_] Course Oulcomes:
| After studying this course, the studenis will be able o:
 Understand the basic concepts of immunobogy and its importance in buman health.
» Identify the major companents of the immune system and their functions.
*  Describe bow vaccimes work and their roles In discase prevention,

s Recognize common diseases caused by defects in the imniune system.

i
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B

Pabyclonal Mature.
Lymphocyle Transformation Test {LTT).

pline Specific
[ Credits:4 heaph
[%fin, Passing Marks:
Max. Marks: As per Univ, roles g 1
Topic Mo, of Hours
Unit =
1 i i Ith.
chnology-mtroduction, scope and application for haman health.
i mur:rlnﬂium frejuvenatorsrevitalizers of natural and antificlal fypes in
and disenses of kuman beings.
ansman Diseates and regpanss of MamiEne Fystem .
Unin 1 iroduction (0 Jmmunﬂhpmﬂic!nhimwnﬁw aralysis of
agnosis and immunodiagnosis. ; :
transfir therapy and immunctherapy, immuanoprophylassis.
ndirect heamspghtinatbon Assay.
Immusodiffusion, Gel Ebsctrophoresis, Western Blot.
15
Uil 1 Fistory of vaccne development, Dafferent types of vaccines, Sem of Moroclonal
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1. Hiustological study of spleen, thymus and lymph nodes 1
photographs.

- Demonsiration of lymphoid organs. m] 30
hrough sl

3. Preparation of stained blood film i study varicus types ol blood cells.

. Stady of Ouehterlony double immanodiffusion method.

. Antibody parification ky-AMinity and column chramatography.
. Indirect heamaghutination Assay.

Bleod serotyping.

. SDE-PAGE techniqus For !q:nralirl,g_ the proteins of interest.

. Scientific Study Tour Programme of Immunalogy cencem.

A - L

meended Readings

Textbooks and Reference books

1. Ivan M, Rostt | Essentials of Imemsnology.

2. Elgert, Immunology: understanding the immuns sysbeem.

3. Kuby Essentinls of Immunolagy 6th Ed, (2007) Freeman & Company,
Mew York

4, Elgent, Immunclogy A. John Wiley, New York

5. Asuman & DBarlas, Receni Advances in Immunology , Plesum Press, New
York

&, Sesith , Kendall A , The Quantal Theory of Immunicy : The Molecular basis
of Auto immunity, Leukemia Vaceines. Cornell University , U5.A.

7. Harlow and David, Antibodies: A laboratory manual.

8. Fundamentals of Immunology, William Paul , NIH, Bethesda, Mary Land,
UBA.

Generic Elective (GE) — Bioinstrumentation

ki
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Mo of Howrs — 6
CREDIT DISTRIBUTION, ELIGIRILITY AND PRE-REQUISITES OF THE COURSE

|_ o e BACHELOR OF ZOOLOGY WITH HONOURS j

b o
7
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Pragramme: Bachelor of Zoalagy with Homours

Year: IV

rmester; VI
Paper: GE

Subject: Loology

Course: GEI Course Title: Béoinstrumentation

Course Chutcomes:
Adter studving this course, the students will be able fo:

1. Understand the use of basic biomedical instramentation, principles and techniques of Microscopy and
preparative analytical centrifugation; include ulira centrifugation, sedimentation analysis and gradient

scrotomy. Laoboratory safety guidelines, Centrifugation - Basic principles
imentation, tvpes of centrifuges, ultracentrifagation, differential ond rate
iong, Organellar separation and Flow cytometry.

cendrifugation.
2. Understand the theory and application of Chromatagraphy techniques, Gel filration, ion exchange, affinity,
HPLC and electrophoresis.
Credits:4 Generic Elective
Max, Marks: As per Univ. rules [¥in. Passing Marks:
s per Univ. rales
Unit Tapic Mo, of Hours
Unit I [Principles and uthn:iqmui’h‘l-h:mmpr: Hngn_iﬁ'r:ﬂm and resolution parametery 20
of light, fluorescent phiase contrast scanning. transmission cleciron microscopy,
img microscopy and Invertedmicroscope, Micsometry, Colany counting,

-

™
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Unit 1 [Principle and applications of pH meter, speciroscopy UV- Vis, Mass Spectromiiny

M), X-ray Crystallography. Chromasographic techniques, Paper chromatography

iion chromatography, column chromatography, thin layer

khromatography, Gas Chromatography, lon exchange, aflinity chromatography.

Unit 111 [Itroduction to HPLC, Electropharesis: Capillary, Agarose, SDS and Native PAGE 0

-'i e fichd, immuno-electrophoresis, paper electrophorssis, PCR and Thermal

lers, Mucleic acid hybridization: Sowthern ard MNorbern blotting,
eslem I:lln'l'l_ing_ Autoradiography. ELISA, RIA.

commended Readings

Textbonks:
» Biodnstrumentation — MUH, Fubekar and Bhawna Pandey

s Textbook of Bloinstrumentation - Priyanka Pandey J

* Rioinstrumentation = John 5. Webster B
Generic Elective (GE) ~Histology

Mo. of Howrs — 60
CREMT MSTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

" BACHELOR OF ZOOLODGY

|
%

Ufm -
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Programme: Bachelar of Zookgy Year: IV makter: VI
Faper: (GE
Subject: Zoology
Course: GE Course Title: Histology
Courie Dalcomes:

Afler studying this course, the students will be able 1o:
1. Understand ibve basic concepts of histo tochmology.
2. Interpret the characteristic stnectural features of tissue group and main crgans.

Credits:d Comerie Elective
Max. Marks: As per Univ, rules Min. Passing Marks: As per Univ. rules
Uit Topie Mo, of Hoirs
Umit I |Delinition, scope, and significance af histelogy. 0

istological technigues: Fixation, sectioning, and staining.

[;'-ui: Tissues and their types, sircture and  fanction
epithelial, conmective, muscalar and nervous issue)
Unit 11 [Histology of Major Organ Systems: [Ngestive Systens: liver, 0
reas, Resparalory System: Lungs. Excretony System:

Himey. Hisiology of Endocrine glands: Piluitary, thyrodd,

renal, Testis,Ovary. =
Umid 111 [Stisdy of different animal tizsues of Protechordates, 10

mes, fisles, amphibizns, birds and mammals wiil

help of permanent slides,

il

X
W
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[Recommended Readings
Tesibeoks:
¢ Junqueira’s Basic Histology: Text and Atlas = Anthony L. Mescher
¢ Atexibook of Animal Histology = ALK, Barry
m » Histology: A Texi and Atlas - Micheel H. Ross and Wojciech Pawlina
. = Functional Histology - William K. Ovalle
¢ Textbook of Histology- Dr. P. R. Joshi
¢ Basic Histology- Dr. A. K. Suri and Dr, B, I, Suri

R —

SEMESTER- VI
BACHELOR OF ZOOLOGY WITH HONOURS

DISCIPLINE SPECIFIC COURSE {DSC) — Biology of Chordata
Mo, of Hours =75

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

- 11 T e mh L i mil iy
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o ) BACHELOR OF ZDOLOGY WITH HONOURS
Programme: Bachelor of Zoology with Honours Year: IV Semester: VI
Paper: DEC
Subject: Loolopy
Course: DSC Caurse Title: Rinlogy of Chardata
Cowrse Outcomes:
After studying this course, the stuwdents will be able to:

l. Describe general taxonomic rales on animal ¢lassification of chordates.
2. Classify Protochordata to Mammalian with taxonomic keys.
3. Understand Mammals with specific structurnl adaptaibons.

4. Understand the significance of dentition and evolutionary significance. _
5. Understand the origin and evelwiionary relationship of different phyla from Procherdata to mammalian.

Credits:4 kscipline Specific
urse
Max, Marks: As per Univ, rules ﬁn Passing Marks: As
¢ Univ. rules
Theory
Linit Topic Mo, of Hours
Umit] [Classification up to orders, characters, habits and habiats of chardates 15

Characteristic features and affinities of the following: FProtochordata
Hemichordata, Urochordata, Cephalochordata, Cyclostomes, Dipnoi. Origin o
the following: Amphibian, Reptiles, Birds, Mammals, Adaptive radiation §
Chordates: Aquatic, Terrestrial, Aerinl, Arboreal, Fossorial

£

)

(¥ Scanned with OKEN Scanner



15 =5

Umit 11 tal care in Amphitians, Skull in Keptiles, Yenom e amli-venom |
phidians Flightless birds, Modification of beaks (Darwin finches), fieet
late in birds, Dentition in mammals, Stomach @ ruminants.
ganization, classification and affinities of Cyclostomala, Gymnaphiona and rli
inities, Parental care in Amphibian, |

N [Unitm I organization, disiribution and affinities of Rhynchocephalia, Genera 15

ization, distribution and affinities of Crocodilian. Palate in Birds, Palitae
istribution and affinities, Dml:i:inﬁ'l'lmmmlh.ﬂm&ﬂthuxlﬂ!.dlﬂﬁhﬁuﬂl
affinitics of Prototheria and Metatheria, Aquatic and flying
pintions in Mammals,

Pracikcal

1. Microtomy of vertebrate lissues ;

1. Swdy of the skeleton of Frog, Varanus, Chelonia, Crocodile, Snnke
{vertehre and skull of poisonous and mon-potsonous. snake), Callus
[various tvpes of Palates) and Rabibit

3. Study of permanent slides al Profochordates and Chardates.

4. Study of the museum specimens of Protochordata and of the dil'lmn]
classes of weriebrates.

Recommended Readings

Texibaok

. Madern texibook of zoology, Venebrates- R. L. Kotpal

« Chordate zoology - E. L. Jordan and P 5. Verma

— Y « CNH Serics, Kotpal Serics, Hyman Series

e Chosdate zoology- P. 5. Dhami and J. K. Dhami,

o Texibook of Chardate Zoology — G. S.Sandhu and H, Bhaskar

e

I e
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+  Texthook of zoology, Vertebrates- A. 1. Marshall
feremce Boolk

L
-
L]
-
-

The Vestebrate Body, th ed. Romer AS, Pursons TS. Philadeiphia: Saunders College Publishing: 1986,
Chordate Structure and Fanction. 15t ed, Waterman AT, New Yerk: Macmillan Publishing Co.; 1971.
Vertebeate Life. 10th ed, Pough FH, Janis CM, Heiser JB. New York: Oxford University Press; 2018.

Thve Origin of Vertebrates. |5t ed, Gee H, Oxford: Oxford University Press, 1906, ,

Funetional Anatomy of the Veriehrates: An Evolutionary Perspective, 3rd ed. Liem KF, Bemis WE, Walker

WF, Grande L. Belmont, CA: BrooksCole; 2001,
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

et | Pre-requisitcol the
B T

il ul.r::' LF‘“‘"J’H-
1-. :L.II.. ﬁ}l[:ilzg? '\-l -"'Il,l'—\.

BACHELOR OF ZOOLOGY WITH HONOURS |

== o eater: WIll
[Frogramme: Bachelor of Zoalogy with Honaurs Year: §Y Paper: DSE
Subject: Loalogy
Course: DSEI Course Title: Rescarch Methodology
Course Chafcomes;

Adter studying this course, the students will be able ta:
. mmmmmumwhmmumu.
= Develop advance critical ihinking skill.
" :'} . mﬁmmupph-nppupﬁmpmmmrmdmmchmm:m.

N
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Credits: 4

Driscipline S.pﬂ:l-ﬂ:
Flective

Max. Marks: As per Univ, rules

Min. Passing Marks: As
per Univ. rules

Limit

Mo, of Hours
15

Umit 1

Sampling types and Methouds.
istorical Method and Scientific Method, Characteristic Features of Scientific
ethod; Empirical Verifiable, Curulative, Self - Correcting, Deterministic.
:thical and Idealogical neutrality {Value Free), Statistical Generalizability.

T T [Collection, Objectives and Clssifization of Diata, Types of data presentation.
Data Interpretation, Primary, Secondary and Tertiary Data.
Data organization in SPSS and Excel, Computer and Content Amnalysis.

Discussion and Interpretation of resualis.
Testing of Hypothesis: Logical and Statistical Technigues.

Unit 11
nilEresl.

{ Variables.

ing Information on @ Topic of Interest, Acquiring Copies of Articles of|

Nature of Scicntific Variables, Conceptual Versus Operational Definitions

s of Measurement, Various Praradigginis.

(¥ Scanned with OKEN Scanner



Batic Format for & Research Repor, Identification of the Pars of o
Repori.

itation and Referencing Scyles,

tinks of Repont Writing, Akds for Writing Good Rescarch Report.

Fractical

1, Usage of search engine iools for reifieving researchireveew papers.,

. To generate a hypathesis and desizn sn experiment.

. Collection of data, interpretation and writing an article (researchireview
),

. Graphical representation and inserpeetation of the data provided.

. Title and ahstract writing for & given research paper.

. Preparation of bibliography/references in different formats as per jourmnal

. Usape of software tools for checking plagiarism.
, Drug designing tooks and their asags,

mended Readings

exibooks:

. Research Methodalogy Methods and Techniques — C R Kothari

Research Methodology: Techniques and Applications - K. Hanumantha Rao
Research Methodology in Social Sciences: A Praciical Guide - Bagehi, Kanak Kanti

Besearch Methods in Librarianship- B.AY. Busha, C. H and Harter, 5.
Business Research Methods - Cooper, R. Pranald and Pansela 5. Schirdler,

Miaking Social Science Matier: Why Social Inquiry Fails and How it can Sucoeed - Flyvbjerg

W i

NN
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DISCIPLINE SPECIFIC ELECTIVE [DSE - 2) - Meleenlar Rislogy of Cell
Moo of Wours =75

CREMT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

BACHELOR OF ZOOLOGY WITH HONOURS

[Programme: Bachelor of Loology with Honours Year: IV exter: Vil
Paper: DSE

 Subject: Zoology
Courser DSEL Course Title: Molecular Biolopy of Cell

Coorse Oulcomes:

After stisdying this course, the students will be able toc

# Understand the relationship between cell strscture and function.

= Correlate the relationship between cellular stnacture and function in the context of cell growih and death,
* Understand DNA regulation and replication: Students con understond DNA regulation and replication, as well

I‘)‘L"W s
N
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ns fypes of DNA damage and DNA repair pathways.

its: ipine Specific
Credits:d ok
Prlarks: As
Max. Marks: As per Univ. rules !;::y::ﬂ:m
Thesry
Unit | Topic = Hn,ufﬂm:;
Unitl  Diversity of cell sire, type and shape, Cell theory. Structure of Frokaryofic

; stie cells. Cellular organelles: Plasma m:w, cell wall nd ¢
Aruclural organization; Mitechondria, Wucleus ER, Golgi complex and m
podies, Muclear Pore complex. Organizalion of cytoskeleton; cell mlr.-mtu:!nldul
ro filament and intermediate filaments. Molecular aspects nl_'n:EI division;
pll eyele « mdwuhﬂmhuﬂmnhlmm.cdlqt}um
membranes, Glyooconjugates and Proicims _
i 1 itachiondri

15

o environmental signals i bacleria and mim!s
uction; Endacrine, Exocrine and Synaptic signaling.
fors, (i Proteins and generation of secom

]
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ers, mode of action of cAMP and Ca ++ Calmodulin, signal transduti
thways, regulation of signaling pathways. GPCR Signaling, Wit Signali
otch Signaling, Hedgehog Signaling, NO Signaling, RAS-MAP Signali
fology of cancer: Oncogenes and Tumer Suppressor Genes, Viral and cellula
encs, umor suppressor genes from humans, Stracture, fusdction
amisem of pRB and p53 temor suppresses proteins. Apoplosis

2. Study of Giast Chromosomes (Polytene and Lampbrush Chromosome)

3. Preparation of DNA / RNA structure Nucleosides Micleatides through
chartmodel.

4. Laboratory preparation of following models using beads and wire.
o Adenasine eriphosphate (ATF).
® DA and RNA bases Mucleosides Nuclestides.

d mecrosis, M
Prastical
1. Cytabogy: Study of different stages of mitosis with ihe help of anion root 0
tip/animal cell.

Recommended Readings

Texihooks:

s Cell and Molecular Biology — De Robertis and D Roberiis

o Malecular Bistogy of the Cell - Alberts

o Cell Biohogy — P'.5. Verma

% The Cell: A Molecular Approach- Geoffrey M. Cooper and Robert E. Huusman
« A Text Book of Cell Biokgy And Genetics- Veer Bala Rasiogi

« Cell Biology Genetics Molecular Biology- Halder Kar

+ Cell Biology and Genetic- V. R. Dnyansaga

b
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DISCIFLINE SPECIFIC ELECTIVE (DSE -3) - Biomedical Technologies

Me. of Hours = 72
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
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.l': BACHELOR OF Z0OLOGY WITH HONOURS
2 i Programme: Bachelor of Zaslogy with Honours Year: IV mester: V111
Flpﬂ: DSE
Subjeet: Zoabogy
| Course: DSE 3 Course Title: Biomedical Technologies
Caurse Ouicomes: )

After studying this course, the stadents will be able 10:

- Mh‘:r_!iud}'ir‘lh'rll-:m the stadents will be able io the fundamental concepts of biomedical instrumentation,
ﬁtmﬁm,g on the principles, operation, and application of medical devices, sensors used in healthcare, medical
mu.hﬂmmwmdmlhdhgmﬁndmmﬂdm;md medical implants, prosthetics, and Liss

neering.

* Understand the fundamental concepts, basic principles and function of biological syslems,

*  Learn techniques relevant for medical disgnostics.

* Learn abowt the emphasis of new technologies far meducal advancemeal.

Credits:d seiplime Specific
» ve
Max. Marks: As per Univ. rules tﬂ.n_hu].t Marks:

s per Univ, rules
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Umit

Topic | Mo of Hours

Limid |

Biomedical Instrumentation nd  Semsors:  Intoduction 1o medica
instramentation and biomedical signal processing: Sensors and (ransdacers
biomedical applications; Biopotential meassrements (ECG, EEG, EMG)
Patient monitoring  systems; Bioclectrie siprals and nodse  reduction
techaigues.

Linit 11

15

Medical Tmaging Techniques: X-ray, CT, and MRI imagng prisci
Uhrascurd and Doppler imaging; Posisron Emissiom Tomography (PET)
Single Photon Emlssion CT (SPECT); Medscal image processing snd analysis,
A1 imaging and virtual surgery technalogies

i%

Umie 111

Biomaterials and Tissue Engineerimg: Types of biomalerials: metals, polymers,
ceramics, and composites; Biocompatibility, blodeprasdshifity, ond materia
testing; Tissue engineering principles and scaffold design; Stem cell technalogy
amd s application in regenserative medicines Dwap delivery
systems and nanomaterials in medicine

15

Practical

I. Practical training in a range of techniques that are fundamemsial i
biomedical research including assessment ofgan-bath assessment
ligand-recepior interactions, radioligand binding assays, diageost
applicaisons of enzyme kinetics, history and design ol structare of clinica
trials, systematic review approaches and meta-analysis.

2. Understanding of receptor pharmacokinetics, pre-clinical nvethods
in drug screening and development, exeyme-linked diagnostics, alinie
trial structure ond the systematic, staimstical evalmtion of clinical tri
dala,

S
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Recommended Healings

Texthorhs

{Pearson Bducation)
« lutroduction to Medical Imaging: Physics and Tech
(Cambridye University Press)

Robert L., Schoen (Academic Press)

»  Bivmedical Technology und Devices, 2nd Edition, Moore, James £ and Duncan | Mailand
«  Hamdbook of Biomedical Instrumentation [May 01, 2003] by R.S. Khandper.
o Introsduction to Biomedical Equipment Technology (4th Edition) by Joseph I. Cam

« Biomedical Instnumentation and Measuroments- Leslic Cromwell, Fred J. Weibell, and Erich A. Pieiffer

nology- Madine Barric Smith and Andrew Webb

s “Iiomosierials Scicnce: An Introdustion 1o Materials in Medicing™ - Buddy D. Bamer, Allen 5. Hoffman,

= “Principles of Tissus Engincering” - Robert Lanza, Roben Langer, and Joseph P. ¥ acanti (Elsevier Sciense)

Generle Elective (GE)=General Biotechnology

Mo of Houwrs = 80
CREDIT DISTRIBUTION, ELIGIHILITY AND FRE-REQUISITES OF THE COURSE

@)wf/
PPN
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Cowrse Dutcames:

After studying this course, the siudemts will be ghie ba:
l. To understand principles of animal
2. Te explain in-vitrg fertilization

mology inagriculure, production of therapexitic proseins,

Cenerie Elective

Max. Marks: As per Uniy, rules

In. Pxsting Marks: As

estern and Morthern blotting: In-gity bybridization and Malocular

Uiviv., rules
Uit Topie No. of Houss
UnitI  [Origin and definftion of biotechnology, Scope and imponance of birtechnology, 0

btechnology in Tndia. Basic mtrodiction: Recombinant [NA Technolog,)

emosome; Folymemse chain reactions: DMNA fingerprinting, Soauthernl

s, Gene therapy and Gene Delivery methods — Background, Types wof|

e
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[ lpenc therapy (ex-vivaand in-vivo), choosing targets for gene therapy, Viectors &

we therapy, Retroviruses, Adenoviruses, Adenc-associnled viruses. Vim
livery { Retroviral veciors and Adenoviral vectors), non-viral delivery. Wacci
nucleic acid vaceines, Biopharming and edible vaccines, immunc-

[ Unitn

Uit 111

ulires, Human embryonic stem cell culture, cryoproservation of Umbsilical
em cells and their potential use. Genetic engineering i animals:
imals and their applications. Tramsgenic gens and various Irapsgenic an
ls. Therapeutic products produced by gemiic engineering-hiood profein
hormones, Immune modulators and vaccines, Embryo transfer techno
nd artificial insemination. Secial kssues of transgenics and IFR- pablie opini
gainst the molecular technologies, Legal issues — legal actions taken
puniries for use of the molecular

jcal issucs — Ethical issues agaimst molecular techmologies. Biocthics
corssity of Bioethics, different paradigms of Bioethics - Naticnal

ernational. Intellectual Property Rights — Why IPR. is necessary, TRIPS
PR, IPR — National and Intermational scenario, 1PR protection of life forms
iopemediation - Petroleum prospecting and formation of ail spills, Wastewate
ment, Chemical degrodation, keavy Metals. Iniroduction fo Bisrestion T
aperation of Hioreactars, Physico-chemical stondards used in
pors, Limitationg of bioreactors.

_—

ceommended Readings
Fulbmh

5

Vg
w—

)
it

z ] ‘
PR |-..‘- o — 2 ‘r
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Bictechnology - A Textbook OF Industrial Microbiology- W

Crueges

Generic Elective (GE) - Parasitology

CREMT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE CO

K, of Howrs — 60
URSE

" BACHELOR OF ZOOLOGY WITH HONOURS

Frogramme: Bachelor of Zoolagy with Honaurs Vear: IV Semester: VI
Subject: Zoology =
Course: GE2 Couarse Title: Parasitology
Course Chatcomes:

10e

aiiE S —d
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Eludying this course, the students will e able b
* Understand the interaction of varigug hest parasiles.
* Understand the parsitic adaptation in various ecto and ends Priaites,

= Understand the varigus vectors of discase-causing parasite.

| Credits:4
Generic Eleciive
Max. Marks: As per Univ, rules
n. Passing Marks: As
Tk t:lr Univ, rules
a | Topic Na, of Hours
Unit I tism and evolution of parassiism. Protazoan parmsites: Biolugy, life cycid N |
diseases camed by selected pathogenic protozoars of Man theirPreventive
Ml control  messures (Emtamoeba  histalytice, Trypancroma)
Leshmaniadonovanl,  Trichomonas voginalls, Ginrdla  imfestinalls  and
fara )
Unit 11 |[Parasitic adaptations in Platyhelminthes and Aschelminthes. Common fremas 0
oidea and nematode patasites. Biology, life histary snd preventive
{ economically important  belminth parasites of man  and
omesticated animals {Ascaris, Schivtoroms, Foaciods, Wichereria, Toenis),
Unit 11 [Intreduction 1o anhropods and veciors of human disenses {mosquitoes, lice, flies LI
d ticks), Parasites in Crutoceans, I
commended Readings
enibanks
Herl
g

;
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* Textbook of Microbinegy with Parasitalagy, 7ic — 2624 D K. Arorn und Bri Bala Arors
* Texibook of Mediea) Furnsitology : Pratozoalagy and Iluh-rﬂnhl.rm-l A1l Edithone Subhash Chanelra Pagija

" Pc:::bn]nﬂr Protozoalegy and Helminibology 1384 (b 2019): (Protozoalogy and Helminthalogy)- K, i,

* Textbook of Medical Parasitology- Sumeeta Khurasa and Abhishek Mewar
* Textbook af Human Parnsitology, Profozoology ang Velminthology (PR 2020). . S

—

SEMESTER- 1X
MASTER'S IN Z0OOLOGY

DISCIPLINE SPECIFIC COURSE (DSC) - General lehthyology/ Systematic and Applied Entomalopy/General Amimsl
Bivtechnalogy / Fundamentals of Immunology

N of Hours =78
CREMT DETRIBUTION, ELIGIRILITY AND FRE-REQUISITES OF THE COURSE
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MASTER'S IN £O0LOGY

rogramme: Master's in Zoology Year; ¥ mester: IX
ca Paper: D5

Subject: Taolagy

Course: DSC Caurse Title: lehthyology-1 A (General lehthyology)

Eﬂnm 'ﬁllﬂm

Adfler studying this course, the students will be able to:
1. Understand the gencral form, fisnction, and diversity of fish,
2. Understand the morphological and physiological adopiations of fish and their role in the aquatic environment,
3. Understand general concepls of hiogeography and evalution of fish.
4, Applying principles of phylogeny to understand fish sdaptotions.
4. Becoming familiar with principles of ecology and behavior of fish,
6, Leaming basic extemnal and infernal anatomy of fish.

Crodits:4 Discipline Specific
Oarse
Max. Marks: As per Univ. rules ’rmm Passing Marks:
129

L /|
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As per Unlv, rules

= rmr

Theory

Limig

Tapic

Mo, of Hours

Unii 1

Classificntion of fishes, Systemwibc position, hobit and habital, morphology,

distribution, significance ond alMinities of Holocephali and Diproi. Fing, ihein

origin and evolution; Locomotion in fishes, Histomosphology and elememnry

E::iulnﬁ' (a) digestive system (with panticular reference 1o food and I’H-:Iin1
]

its of freshwater fishes) (b) excretory system (with particular reference to acid
balance and osmoregulation).

Uit I

neral survey of the marine, estuarine and inland capture fisheries of Indaa with

icular reference o fishery resources of Utlaranchal. Metheds of fishing

ishing gears and crafts. Cold water fishery Sewage-fed fighery, Shell<fish fishery.

utrition and growih inclding sge and growih relationship, chemical compositio

fish Nesh, length <weight relationship, Matural food and artificial feed and thei
in fizh culiure. Mankton and benthes in relation o fish

rosduction.

H]

Unit 111

lectric organs in fishes. Accessary respiratory organs in fishes. ?ﬁkmwm
f sexual dimorphism, courtship and parerital eare. Migratory imstincts, Hill s
jons Reproduction in a major carp- structure of gonad, spawning. early
velopment and metamerphosis. Microscapic struchere and harmonal functiony
the following endocrine glands: Pitvitary, Thyroid, Pancreas, Adrenal
scles of Stanning, Ultimobranchial glands, caudal newrosecreiony system and
% hormones. Current trends in induced breeding in fishes. Briel knowledge o
se organs: organs of smell, eyes, hearing, ampulla of Lorenzeni,

ialuminescence, sound prodisction and lateral Hine systen,

il
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Practical

1. Fish eollcetion, ook and types af net wied in fish samplng.

2. Fish Idemtification, Classification and Taxonomic sedics of fresh water
fishes,

3. Smdy of preserved fish specimens.

4. Detailed study ol the skebeton of a Cyprinoid and a Silarcid fish,

3, Permuanent preparaison of scales, sensory, Ampullae cie,

&. Agquarium fabrication, setting and itz Malntenance,

7.

g

Different types of modem fish farming techniques wsed in Uttarakhard. 15
Dretermination of age with the help of scales.

9. Calculation of Gonado- Somatic Index and Determination of (sh
Tecundity.

10, Aralysis of hasic hematolagieal parameters of fush Blood and preparation
af permuanent slide of fish blosd.

1. Project Wark and Field Repost, leld visits will be integral pant of the
Practical.

Recommended Headings

Tenibooks

* Textbook of fchehyology- K- C. and Ninipoia Agrawal Pasdey

= Atextbook of Fish biology and Fisheries — 5, 8. Khanna and 1, 1. Singh

= Figh Fhysiology- William Stewan Hoar and David ). Randall

* Fishes: A Guide to Their Diversity- Philip A, Hastings, 1. G. Greene, and Conead Linsbangh

» An Imtroduction o the Study of Fishes by lames 5, Me e :

becimne ¥ y Mekon, Temy C. Grande, and Mask V. 1, Wilson

;' .54 i L SR T .
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*  The Physiology of Fishes, 4ih od. Evans D, Clail=ome JB, Cuftie 5. Boca Raton, FL: CRC Press; 2013,
# Fich Ecology. 151 ed. Pitcher T1. New Yok,

= Ecology of Fishes. 14 ed, Wootion RS, Dordrecht

* Fish and Fisheries of India. 3rd ed. Jhingran VG, Delhi: Hindusian Fublishing Corparatian.

= Freshwater Fishes of the World, 15t ed. Axelrod HE, Burgess WE, Pronck N. New Jersey: TFH

R

Course: DSC Course Title: Entomology-1 B (Systemaiic snd Applied Eniomolopy)

Course Dulcomes:

Aler studying this course, the stadents will be bl to;
i. Swident will be able to classify insect up to their respective orders.
2, Understand the difference inihe life cycles of intects,
3, Stadent will be able to describe various ecological impafance of inseds.
4. Understanding insect bialogy: Inchoding general entomology, basic systematics, morphology, physislogy and
biodiversity.

Credits:4 Diiscipline Specific
U aurse
Max. Marks: As per Univ, rules in. Passing Marks:
E: per Lindv, rmles
Theory
Uit r Topic |Hu.n[llnur'!“ )

(F4

/4

______ y
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nentioned;  Thysamira, Collembaola,
eitigoniidae, Gryllidse), Phase theary

allophaga),

Belostomatidae),
srculionidae, Scarnbaeidne), Lepidoptera

Diptera (Muscidse, Culicidae, Syrphidac)
Unig 11 Pri

Uit 111

preservation, Mounting and culture of insects. Brief kna :
: ] 3 wiedige of habit, hab
general charcters of the fallowing orders with special reference tn the familj

lsoptera,  Thysanoptera,
Homoptera (Aphidae, Coccidac),

Moctuidse, Sphingidse), Hymenoptera (Apidae, Ichneumonidae, Farmicidac);

F'd-umtn. Orihopters [,
in locusts, Phehirsptesa {Anaplur)
Heteroptera  {Pentatomidae.
. Coleoplera (Coccinellidae
(Fineidae, Mymphalidag, Papillicnidag

15

13

F’
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e, Popiin demelewy Poes (Defoliptor Ter silicworm, Ardbroen’

Wm:fhwwx.TmTﬂ I::nmr.I
Agolemheshol-sericear, wnd Polypha Pests (Locuss, Termites) |

Praciical

[

ERodl s -_H

tnmmLﬁbﬂt&nfL-:m
11 Life-cyele of Heuse fiy and Mosguioo.
12 Comesz o0 #ﬂmﬂmmﬂhﬂh habizat of

preserved
13 Calenlation of woondity produoctivity of herbivoroas insects.
18 Sampiing uchmioes For evtirmamion of nsect prpulation.

1%, Ecnlegica! adapumion of aquatic et
16 Pemiect Work and Field Repory, field vitits will be integral pant of the

.M:n:mﬁ:fwnpdmmﬁuadhu&ﬁmnr

7. Lifemmcis of defoliaser nsecty.

f ==l

mﬂmaﬂwﬂmmﬁmmﬂmﬂ'

sreserviton of Ese
&nnu’wmuhnﬂ:hﬂwﬂnﬂl. crop lands s2.

Srapurs 3 char or mede] of claasification of msecs Up 0 Eamily level,
ldenrification of msects mying dichotomons keys up 1o family Jevel

L ifacvele of differens icnds of isect peszs e cereals (Sugarcanc, Wheat,
lh’.hﬂlﬂﬂﬂrhﬁ.ntﬂ!ﬂmdplh!

Tocrcemic mags, Life-cvele of Honey bee.
Tresecmic smats, Life-cycle of Sillk moth.

e BT,

Practical

15

H

4
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E:umuim Headings
cimmended fext 5
* A textbook of Emomology — Dy, Mathar and Dy, Upadhyay
-5 *  hlodem Enomology = [ B, Tembhane
*  Agriculiural Pests of South Asia and their managoment — A. 8. Atwal ad G 5. Dhaliwal
& The Insects Structure and Fusction — B.F. Chapeman
+  Principles of Insect Morphology- R. B, Smodgrass
»  Imroduction to Insect Pest Mangaement = Robent L. Metcalf and William H. Luckmann
» Introduction to General and Applied Entomobogy- . B. Awasihi
& Entomoalogy: An Introdustbon- Geonge C. MoGavin
* The Insecis; An Duiling of Entomology- P, 1, Gullan and P.5, Cransion
e [nseect Ecology: Behavier, Populations, and Communithes- Peter W, Price

ference Book
rﬂ = Agricubluml Entcrsodogy, 18 ed Pedigo LP, Ree ME, Beston: Academac Press: 2009,
= Insect Pest Management. 2nd ed. Dent D, Wallinglond: CABI Publishing; 2000,
# Systematic Entomabogy. 138 od. Gullan P, Cranston F5. Chichester: Wikeyv-Blackwell; 2014, °
= Medical and Yeterinary Entomology. 2nd ed. Mullen GR, Durden LA, Anssterdam: Academic Press;

2009,
= Applied Entomology: An Introduciory Textbook, 151 ed, Dhaliwal G5, Arora . New Delhi: Kalyvani
Publishers: 2004,
1 (4]
Course: DSC Caurse Tilbe: Animal Bintechmolngy <1 C (General Animal Bistechnalogy)
Course Outcomes: K
s
{)>
y ﬁ\.-""-'f
~
EI; = .r#_',.""
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Aler studying this course, ihe students will be able toc
I. Successfiully maintain cubtures of animal cells and euwablished cefl lines with good wiability, minimal
cotaminatbon and appropriate dogumentation,
2. Perform supporiive or episodic tasks relevant 1o cell culture, including preparation and evaluation of media,

eryopreservation and recovery, and assessmend of cell growth'healih,
3, Recopnize and troubleshoat problems common to rowting celll cultune.

Credis:4 Discipline Specific
Coarse
Max. Marls: As per Univ. rubes im. Passing
arks: As per
Enh', rules
Theory
Umit Topic M, ol
Hours
Unit]l  [Animal Cell Cubture: Equipment and matesials for animal cell culture technology 15
Design and layout of culture room, Sterilization and aseplic technigues. Culturd

jum: Bobaral media, synthetic media, sera. Introduction to balanced salt solutio
d simple growth medium. Brief discussion on the chemical, physical and metaboli
Functions of different comstituents of culture medivm, role of carbon dioxide,
lend supplements in animal cell culture. Chamcteristics of cells in cubtare: Co
inhibition, anchorage dependence, cell-cell communication. Mechanical
_ lenzymatic disaggregation of tissue and selting up of primary cultuses, Candling o
cpps, preparation of chick fibroblast, culture of lymphecytes for chromosomal
rudics. Roller and Suspension cultuse techniques,

(¥ Scanned with OKEN Scanner



g-scale production of cells using bioreactors, micro- carries and perfusi
echnigues. Measurement of viahility and cytotoxicity. Biological characierizathon
he culred cells, Karyotyping, cryopreservation and revival Detection
taminants in cell cultures. Fermentation technology for the growih of animal cel
d their products (Bioreactos, Hodlow fiber reactors, Air-lifi fermemtars, chem
microarriers), Establighed cell line cultures: Definition of cell limes, maininmm
management; cell adaptation. Steen cell cullares, embryonic siem cells and ibei
licathors, Somatic cell genetics. Organ and histolypic culanes. Cell elening, il
ization and cell manipulatson,
arions methods of separstson of cell types, advaniages and fimitations, 1%
ometry. Production and chasacterization of monoclonal antibodics and thed
ication, Commergial opplications of amimal el cubture: cell culture-
ines, Tissue cultare as 8 screening system: eytolonicily, in vitro testing of
diagnostic tests. Mass production of bialogically impartant compounds (6.8
accines and Pharmaceutical proteins). Production of recombinant hemog babin, b
bstifwents, artificial blood, Harvesting of products, purification, and assays, Thred
imensional cultures and tssue enginesring {nriificial skin ood astificial

ilage).
Practical

Liait 10

Umil 111

1. hﬁlpupﬂiimmdmrih:iun for animal cell culiare
2. Primary cell eulture of fish argan

3. Restriction digestion of plasmid DMASgenoemic DA 5
1 4. PCE for claning a DA sepment

5. Construction of circular nmd linear restriction map fram the daia provided
wdy - Southern Blotting. Northem Blotting and Wesiern Rlotting

. Tost

nr

e
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7. To study - DNA Sequencing. Sanger's Method, DNA fingerprinting

8. Good Laboratory Practices (GLP); ELISA (Demo online).

9. Project Work and Field Repont, field visits will be integral part of the
Practical.

-

Recommended Readings
Texibook

Animal Cell Culture and Techsobogy- Veer Bala Rastogi and Nisvika Rastogi

Animal Cell Culture and Technobogy (The Basics (Gorland Science)- Michas] Butler

Animal Cell Culture and Technabogy. 2nd ed. Butler M. Boca Raton, FL: CRC Press; 2003,

Basic Cell Cuablure Pratocols. 4th ed. Helgason CD, Miller CL. Mew York: Humana Press; 2012
Animal Cell Cublure: Concepts and Applications. 151 ed. Shivaji 5, Prasad AK, Kumar 5. Hyderabad:
Universities Press; 2000,

Relference book

Cell Culture Risprocess Engineering. 15t od. Xing 1, Kenty BM, Li Z1, Les 55, Cham: Springer; 2020,
Mammalian Cell Bictechnology in Fretein Production. 152 ed, Spier RE. Cambridge: Cambridge Universiny
Press; 2008,

Principles and Practice of Animal Tisswe Culture. 191 ed. Bhattacharya 5. Hyderabad: Universities Press;
2013

Stem Cells and Cloning. 2nd ed, Lanza RP, Gearhast ], Hogan B, Melton D, Pedersen B, Thomas ED, et al,
Amstendam: Academic Press; 2009,

Bistechrology of Animal Cells in Vitro. 15t ed. Davis JM. Weinheim: Wiley-VICH; 2011,

OR
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Course: DEC Course Tille: Immunalogy = | I Fundamenials of Inmonslegy)

Caurse Oulcomes:

After siudying this course, the siudents will be able (o; 3

I, Understand Immimalogy and the way it is applicd in diagnostic and therapeutic techniques and research.

2, Learn the essentindity of moleoules, cells, tissues and organs imvobved in the deferse mechanism,

i} Lﬂmhlﬂl’lhh’:u involved in “rpd:-mlm'ujinn the th’hﬂw af F"'Fi":'.“'ﬂ" and hin|naj|:alﬂ'|ﬂib-

Credits:4 ‘Imuwm.';pulne
Course

Max. Marks: As per Univ. rules Min, Passing
Marks; As per
Univ. rubes

Theary

Limit Tople | M. of
Howurs

Unit I overview of hislorical developments and landmark contributions im inamu 15

wding the centributions of Sir Edward Jenner, Louis Pasteur, Robert Koch, Pau
thelich, Elie MetchnikodT, Emil von Belring, Karl Landsteiner, Cesar Milstein
e Kohler,
niroduction 1o newrcimmunoendocrinology, psycho-impunoaxis, banches,
d significance of immunclogy, Immune archestra, Comparative immunabiology o
ish and buman beings, Pattems and types of varioas immune responses.

(¥ Scanned with OKEN Scanner



Umid 11

E:IEL'I of the fmimune system- B-lymphocyies, T-lymphocytes, NK Cells, Gramulecytid 15
cells, dendritic cells, antigen processing and presenting cell, Hematopoiesis and
ormation and regulation of B-lymphocytes and T-lymphocytes.

my and functional roles of Primary and Secondary lymphoid orpans focussi
Bone marrow, Thymus, Lymph nodes, Spleen, Gut Associated Lymphoid Ti
ALT), Mucous Associaned Lymphaid Tissues (MALT), Mucosal Associ

mtigen, Immunogen, Haptens and Adjuvants, antigen recognithon by T and B 15
ocyies, Processing asd  presemimlion of  amiipens, Antigenicity vz
Immunogenicity, complement and adjuvants.

Hular and molecular mechanisms - invalved in the development and regulation o
umoral antibody mediated and cell mediated immune responses, ol of
olecules, introduction ta Immunoprophylaxis, Ig B and allergic resction
immunabogical telerance, mamunological memory, clomnl selection and chona
letion,

Basic structure, types and functions of immunoglobulin Immunogerstics, anti
iversity, immunoglobulin genes, lgTCR  rearrangements, Structure of MHC ge

HC=1 and MEC-11 molecules, super amigens.

Practbcal

(¥ Scanned with OKEN Scanner
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-

2,

i

ELISA fEhmm{hkthmwmrhmﬂ.ﬁ;ﬂhr detecting the presence of
dpecific antibodies or antigens in a sample,

Flow Cytometry to analyze the expression af specific cell surface markers on
imawine cells,

- Immuno Muorescence mictascopy o visualize the disribution of antigens or
« Mixed Lymphocyte Reaction to measure the proliferation of T cells in

« Project Work and Fisld Repont, field visits will be integral part of ihe Practical,

antibedies in immune cells or thsues,

respomte to stimulation by alloantigens from another individual

i
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II;HT:.‘ |ﬂ|-“|u'|':']'nﬂ]|' ]“d!r Dufﬂ, leiai Fm“‘ Shaiom mmml il Patricia Jones

hu::]: |I'hl'l:h.||'|-l:||“l,'l"_- Functions and Disgpders of the Immune System- Abul Abbas, Ancrew . Lichinsm, amd Shis
=The Immune System- Peter Parham

Helerence Boolks

*Cellular and Molecular tmimunalogy. 10h ed. Abbas AK, Lichiman AH, Pillai s, Philadelphia: Elsevier; 2022,
Esmm;;l}:rmnumhg for Sargeons. 18t ed. Wood PI, Slapak M, Tamami BM. Cambridge: Cambeidge Liniversiny!

~Clinical : Principles and Proctice. 5th ed. Rich RR, Fleisher TA. Shesrer WT, Schroeder HW Jr, Frew

Al Weyand CM. Philsdelphia: Elsevier: 2018

~The Imimune Sysiem. Sth o, Parham P'. New York: Garland Science: 2021,

Plvan M. Roitn, Essertials of Imnsnciapy,

*Elgert, Immunalogy: understanding the immure system, John Wikey, New York

*Fundamentals of Immunodogy, William Paul, NIH, Bethesda, Mary Land, US4,

Mended Readings

DISCIPLINE SPECIFIC ELECTIVE (DSE) - Mammalian Enmdecrinology

Mo, of Hours — 75

CREDIT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

1z
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FOEramme: Hum";i.*'m“

ter: [X
Paper: DSE
&Hﬁtw
E'.’-‘I: m M“ﬂ“'ﬂﬂﬂlhlm
Course Owlcomes:

Afier stadying this course, the stidents will be able to

* Understand the role of hormonesin F ; i
mmmmwmmm“m physiclogical processes in mammals, including

* Learn about the anatomy and Ffunetion of srdocrios ;
P—wuﬂ:mﬁ.uwuuhmmrfqmimm‘ﬁﬂ'ﬂﬂ-mmm

their mechanzms of action,
2 To and | feedback mechanisms invalved in endocrine s "

123

-
&t w
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[ positve feedback loops. and understand how disruptions in these mechanisms can lead to endocrine disorders.
= Apply their knowledge of mammalian endocrinology to real-world scenarios. such as diagnosing and treating

| endectine disorders, understanding the hormonal basis of diseases. ond designing hormone-based therapies.
4 | Credis:4 iscipline Speeific
lective

| Max, Marks: As per Univ. rales ‘Min. Passing
| rks: As per
| niv. rules
Theary .
Lnit Topic Na. aff
| Hours
Unit 1 | Briel history and scope of endocrinology, Chemacal natare, classificaiion and mode 15

of secretion of hormones, honmonal feedback in homeostasss. Mechanisms o
| hormone action: Complete knowledge of the peneralized mechamisms of action (
molecalar level) of protein (Plasma membrane mediated actions as well

| intrecellular CAMP medinted sctions) and steroid bormones (nochesr netiviny
| medinted actions) .

pothalamo-hypophysial  System:  Gemeral  organizatson,  Neuro-hypohysia
Adeno-hypophysial hermones, Defailed structure of mammalk
itary gland and symthesis, storage, comtral of rebease, transpon, denaturation
vsiological actions, morphological and chemical consequences of cxoess

Uit I 15

and plucagon. Thytoid Gland: Detailed stractare, biosymthesis of thy
comrol of secretion, transport, denatusation, physological roles,

124

i
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morphological and chemical consequences of excess and deficiency of various
thyroid hormones.

| Unit 111 Farsthyroid Gland: Symhesis of parmbyroid hormenes, Kole of parathormaone:

Calcitonin and vitamin-D in calcium homeostasis. Adeenal gland: Adrenal Cortex

;Dn:llr.-d structure,  Organization,  physiological  roles and  contral
ineralocorticoides and glucocorticoids secrethon.  Adremal Medulla:  Detai
ructure, Catechalaming, biosynthesis, release and its physiological rales. Pinea
and: Detziled structure, physialogical sctiens of pineal hormones. Reproductive

rinology: Molecular stscture, origin, release and transport of sex hormones and

eir role in repreductive physiology (Harmonal regulation of Oestrus and Menstra
vle snd thar of lactation). Environments] endocrinalogy: A brief
owledge of environmental endocrinalogy.

Practical

1. Study of the Mammalian Pititary, Thyroid Gland, Parzibyraid Glasd, Adrenal|
gland, Pineal Glands, Pancreas elc.

2. Disorders related to Endocrine Glands with iuh-rlpnf‘ch-‘l.fp‘mugﬂplul'
models.

3. Toperform the techrigue of home test kit for pregnancy.

-———

HRecommended Readings

Texthuaks

» Endocrinology = Mac E, Hadley

= Mammalian Endocrinology — B. M. Yadav

» Concepls of Endocrinalogy — F.Y. Peyami

« Mammalian Endocrinology and Male Repeoductive Biology- Shio Kumar Sing
«  Mammalian Endocrinology- Ashoke Kumar Boral

125

-

A
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W)

= Mammalian Endecrinology= Manju Yadsy

= Mammalinn Endocrinalogy- Raghvendra Puri

s Mammalian Physiology: A Course of Practical Exercises- Charles Scott Sherrington

OR

DISCIPLINE SPECIFIC ELECTIVE (DSE) - Reproductive Health
Mo, af Hours =75

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

rogramme: Master's in Zoolegy

exter: 1X

Subject: Zoology

Counre: DSEL Conrse Thle: Reproductive Healih

i
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T

Afler studying fhis couirse, the si

wdents will be able
= U“"":m:“'l'll'lh: Conee i

5 : pt of Reproductive Heal
Explain Human Reproductive Systems )
*  Describe Reproductive Health isucs and Solutkans
®_Undersiand Family Plannin braceplion
Credirs:d ——
piline Speei e
Max. Marks: As per Univ, rules =
Possing Marks
per Univ. rules
Theary
Topic Mo of Hours
wetive Health- historical aspects and signifscance.

Mective and affordable methods of contraception
oEss 1o limsely suppomn and services.,

lly transmitied diseases (HIV, reproductive tract) and their contaisment.

Limit 10

education, contraception and health care in pregnancy,

istorical trends in matermal and neonatad outcomes,

arte- natal, perinatal, pestparium and new born care.

idimg high-qualicy services for Bmily plsning, inchsding  infertil
rvices,

"

127

i |
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|

Unit 01 Birth control, meaning and rofe in population regulation.
Significant facts abean birth  control.
Genetic Abnarmalities.
uman [mmumodeficiency Svndrome (HIV/AIDS) and human reproductive
th.

amily Size, sexual healthy life 2nd significance.
and its importance for mother and the growing baby.
blic Aspects of Human Sexualiry and Family Flanning. l

and Ddet.

Practical

- Smudy of znimal house: set up and maintenance of animal houss
. beeeding techniques, care of normal and experimental animals

. Orwarectomy, hysterectomy, casuratbon and vaseciomy in rats
. Examination of histological sections from photomicrographs’ permanse

. Spetions of ovary, fallopian twbe, wierus (proliferative and secreiory

. Human vaginal exfoliate cytology

Examination of vaginal smear rats from live animals
Surgical techniques: principles of surgery in endocrinology

slides of ravheman: testis, epididymis ond scossory glands of
reproductive s¥stems

stages), cervin and vagma

]
|

{>
W .
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5. Sperm count ang
2 perm matility jn -
devices, rul; Study ntmﬂqnmw*
%

Texthboaks:

* Human Reproductive ;
v Beiht ;;?émWWMH-MmHRHHEImAWM

- §

.

DISCIPLINE SPECIFIC ELECTIVE (DSE) - Developmental Bislogy

Mo, of Howrs -
CREDIT DETETH.ITIGH. ELIGIBILITY ANT FRE-REQUISITES OF THE Cﬂl.r:EE

MASTER'S IN Z00LOGY
__i [Programme; Master's In Faology Year: ¥ esier: 1X
1
Faper: DSE
i)
(B
N/:\ g
Sl i bl
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)

Subject: Zoology

Course: DSE2 Course Title: Developmental Binlogy

| Course Outcames:

Afber studying this course, the students will be able ta:
| Urderstand the basic concepts of dewelopmental binkagy,
1. Understandihe concept of hormonal regulation of reprodociion,

tissises, and organs during embryonic develapment.

3. Describe the morphological processes that transform a fertilized egg into & multicellular organism,
4. Explain the molecular, biochemical, and cellulsr events that regulaie the development of specialized cells,

Credits:4 E)zlpuu-a Specific
lective
Max. Marks: As per Univ. rales n. Passing Marks:
per Univ, rules
Theary
Unit Topie Mo, of Hours

Uit I Fertilization: Mechanism of feriilization, early snd lse changes in e
organization caused by fertilization, molecular events during fertilization
Mechanizm of fenilization in Sea Urchin, Cleavage and Blnstulation:

of cleavage, determinate and indeterminate cleavage with examples, influence o
yolk on cleavage, metabolic changes during cleavage, monlsiion
blastulation in frog, chick and rabbie, types of blastulne. Gastrulation: Fate maps
marphogenetic movements in frog, chick and  rabbit, signilicance o

Castrulation, exogastrulation. Development and funciions of the foetn
membranes in chick and mamamals,

is

E]
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T

esis: Development of brin, eye and heart in chick Anterior ard
erior regions development in Drosophils melanogaster. Raobe of pakaring
nes (lmchback, bicoid and nancs) in anterior and posteror regions. Organizes
oncepl;  Embryonic  induction, primary organiser and its marphologica
{Terentiation, origin of primary organizes, inductive internctisns, nature o
ductive signal (Possible mechanism of peural induction) competence. Basig
introduction to f-catenin pathway, ingression, epibaly, delsmimation, involution

i5

Limit 101

B Kinds of meamorphosis, metamorphesis in Amphibians
hysiological and biochemical changes during metamorphosis, hormaonal conlra

metamorphosis. Termtogenesis: Genetic and environmental Termbogenesis,
jes, developmental mechanisms of leratogenesis, Ageing: Theories o
ing (Quantative Changes in Mueleic Acids, Changes in Infarmation Cosent,
anges in Protection Regulatory Mechanisms, Free Radical Theory um;mg_;[
ing and immunological Surveillancs (Somatic Mutation Hypathesis,
ction of Thymus, Immins Surveillance); Apeing of
pective Tissue; Mental Aspecls of Ageing.

Fractical

1. Swidy of the purmnﬂml.ﬂﬁu of thve chick embryos (whobe mouns) il
those showing the embryalogy of frag, _
3 Siydy of eggs from collected / preserved material

1. Study of development of frog. chick through muslele'charis

I}

1
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4. Biwdy of chick embryod from 1613 hes, 24-28 ks 33-36 hrs, 42-72 hrs of
developmont (Whale mount models, charts)

[Recommended Readings

Texthnoks

s Verebroie Development: Maternal 1o Zypotic Comtrol: 933 (Advances in Experimental Medicane and
Biology)- Francisen Pelegri, Michael Danilchik

An Introduciion to Embryalogy - B. 1. Balimsky

Comparative Anatomy and Developmental Biology (Z-72)- Prof, R, L. Kotpal (Rastegi Publications)

D velapmeninl Biokogy=- Scatt F. Gilbent and Michael J. F. Bamresi

Developmental Biology- Scott F. Gilbert and Susan B. Singer

Ll

Essential Dovelopmental Biology - Jonathan M. W' Siack and Leskie Dale

OR
MSCIPLINE SPECIFIC ELECTIVE (DSE) - Aviaw Diversity and Behavior

Mo, of Hours - 75
CREMT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

e e —— e o TSP S PR a0l R i
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ll'rn:nrlln.-:'. Master's In Zoology

Year: ¥ mesters X
Paper: DSE

E'uhjl:tl: E.ndnm'
Course: DSEL

Caourse Tithe: Avian Diversity and Behavior

_Eﬂﬂ-t 'ﬁutm

After studying this course, the students will be able 1o

Understand Birds Diversity of India

Undersiand Birds Diversity of Utarskhand

Understand Thrextened, Endemic and Migratory Birds

Understand Different behavionl and ecologecal aspects

Know shout the status and distribution of avian feuna of various habitats
Giain knowledge 1o identify the differemt species of Birds

=Y

Phatography knowledge
Bird watching ethics

Crodits:4 iscipline Epecific
eclive

Max. Marks: As per Univ. rules 0. Passing Marks:
£ per Lniv. rules

Theory
Unit Tople J_Hu. of Hours

i3

e
o 7
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Uit 1

Introduction to Omithology; Avian Diversity and Classification, Introduction
Birds: morphology, anstomy, food and feeding habits; Life History, Forag:
Behaviour; Mating and Breeding Behaviour, Social Behaviour; Viocal Behaviour,
Mechanisms; Ecology and Evolution; Vocal Behaviour: Case Shady, Migraticn
Bird Populations, Concepts of Bird Communities, Mixed species flocks. Avi
Disease. Body plan in birds: topagraphy, feathers, avian flight, flight adaptati
in hirds.

15

Uimie 1T

Importance of birds, Bresdng Biology, Temitorialiy, ‘Nesting, Eggs, Incubath
and case for the young, Brood parasitism. Birds Behaviour, Flying, ‘Walkin
Esting, Perching on trees or wires, Drinking water, Singing. Mesting, Preenin
Moulting. Bathing, Dust bath, Flocking, Reosting etc, Understanding

basics and Jenses and light conditions, Equipment for Bird Watching. F
ernithologists of the World,

5

Uit 110

Diversity and Eistribution of birds in India, notes on speciation in Indian birds|
Endemnism in Indian avifauns- endemic bird areas of India. Endangered
endemic birds of India and Uttarkhand. Status and distribution of birds §
Utiarakhand, Major sites for migrant birds in India and Uttarakhand. Thresls
migratory birds population sites in India and Untarakhand. Flightless birds: 4

and distribution

Practical

| Study of Bird Populations and Cammunities: Techniques

3 Case Swmdy, Avian Conservalion: Concepls; Case Sladies | (House
Sparrow Comservation Projectl; Avian Conservation Case Studies 1
{ Asion Vublures Caosservation Project).

S0

1

1%

S

w
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3. Study of Phatographing- watcr bird, Small perching birds, Birds in Dark
Forest, Waders, Binds in urhan selting eie,

A, Project Work and Field Report, field visiis will be iniegral pan of thg
Practical. Field trips for bird study, ihe trip will be day trips, three dayd

- cammip for stsdy of bird and their habilats, Visio o peaby foo, Moseum
Faresit, Misrsery, Aquaria of any olher relevant site st be smanged, The
repart of these visiis will be submined as pan of the Practical work
Preparing of PPT, followed by sudeni preszniation,

5, Field vizits 1o majos sites for migrant birds = both wetlands ard forests
field exercise in censusing and monitoring of migrant birds; analysis o
elird data on migration phenology of common migratory birds of India.

6. Groap discussion/seminar on specific Bsues of bind conservation with
case=studizs Trom India and other Himalayan stailes.

Recommended Readings

Texthooks

s Lovette 1], and Fitzpatrick 1.W. (2016). The Comell Lab of Omithology Handbook of Bird Biobogy (third|
edition). John Wiley and Sons, West Sussex, Uk.

s Lovette, 1) and Fitzpatrick, ] W. 2016, Handbook of Bird Biobogy, 37 . Wiky.

= .Gill, F.B, and Pram, R.0. 2019, Omithology, 4* ed. Macmillan.

= Birkhend, T. 2003, Bird Semse: What it's like 1o be a bind? Bloomsbury, NY.

« Birkhead, T, Wimpenny, 1., and Montgomerie, B, 2014, Ten Thousand Birds: Ornithology since Darwin.

"B Prifceton University Press, Princeion, MY,

= DBhatt, Dinesh {Acoustic Commuanieation in Birds).

o Ali.S.{2003). The Book of Indian Birds. Oxford Publishers. ISHN: 978-0195665235.

1k

g e i T T
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= AlLS, Ripley, D. (1988). Handbook of the Birds of Indin and Pakistan: Tegether with Those of Bangladesh,

Nepal, Bhutan and Sri Lanka. Oxford University Press, Bombay, EBdpp, ISBN; 97E-01 95620634,

Bibby, C.J., Burgess, M.\, Hill, D.A. Mustoe, SH. (2000}, Birds Census Techniques. 2nd ed. Acadernic
Press, London. 180pp. ISBN: 978.0-12-00583).1.

Bishi, A., Negi, B. (2022). Birds aof Utiarakhand, Leafbird Foundation. 24Epp. ISBN; 9738195630707,

Grimmett, B Inskipp, C., Inskipp, T. (2016). Birds of the Indian Sub-continend. 1st ed,, Bloomsbury
Publishers, India. 448 pp, ISBN: 978-819331 5005,

Singh, A.P. (2000). Birds of lower Garkwal Himalayas: Dehra Dun valley and neighbouring hills, Forkiail:
101-124,

Tong, W., Sheldon, B.C. (2020). Undetstanding Bird Behavior: An [Bustrated Guide to What Birds Da and
Why. Princeton University Press, 224pp. ISBN: 9780691 206004,

Ali, 5. and Ripley, 5. D. {1987). A Compact Handbook of the Birds of India and Pakistan, Second Edition,
Ouxford University Press, Delhi.

Choudhury, A, U, (2000). The Birds of Assam, Guwahati Gibbon Books and 'Warld Wide Funds for Nature,
Grimmett R, Inskipp C, Inskipp T. (2011). Birds of the Indian Subcontinent (2nd ED). Oxford University
Press: United Kingdom,

 DSE:B: _'.-:'?"' =3

o e chaill T

DISCIPLINE SPECIFIC ELECTIVE (DSE) =Limnaolagy
Mo, of Hours = 75
CREMT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE CDURSE

Bty crfer | PrerequiniEatiie
e .,',__;::.-J:,' FhaA mﬂ'“ﬂ

o - e =4 1 4 1
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MASTER'S IN ZOOLOGY
Wy (Frogramme: Master's lrzmlm Year: ¥ Semesier: LK
J Paper: DSE
_Su_hjl:l: Loolopy
Course: DSE3 Course Title: Limnology
_ﬂﬂr'.l-rl'hl'ﬂnﬂ:

Adter stidving this course, the students will be abla 1

1. Get knowledge of relevance in limnalogy to analyze and evaluate abiotic and biotic conditions in Diuatic
systems.

1. Understand about the Inland Water bodies.

3. Understand the distribution and dymamics of plankron and benthos of freshwater bodies.

4. Knowledge of morphometry, physico-chemical and biological characieristics of fresh water bodies,

5. Understand the significance of aquatic flora, fawna, insects, birds and macrophytes inwater bodies,

Crediis:d iscipline Specific
Elective
‘ Max. Marks: As per Univ. rules Min. Passing Marks:
4 per Univ. rules
Theary
| Unit | Topic | Na. of Hours

137
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Unit 1

E;hyai:nwlwu;lcrinl::: Pressure, Compressibility, Density Mability, Buoyancy

niroduction and Development of Limaology in india. inland, Waters Distributi
{ Inland Wiers: Ponds, Lakes, Sireams, River. Lakes: Thermal Classification
akes, Famous Lakes of India and Waorkd, Nature of Inland Water Environment

i of Waler Thermal Stratification Laght,
alor and Tushidity.

15

Ulmid 11

Teal Characieristics: Dissolved Gases - Oxygen, Carbon Dioxide and
issolved Cases Dissolved Solids and Dissolved Organic Matter Influence
ical anel Chemieal Conditions on Living Organisms in intand Water Bodics
pnic Organiems:  Classifications of Organisms in Waser
isteibuition of Plankton Food for Plankion Crganisms.

Unit 1N

Biological Productivity, Circulation of Food Material, Classification of Laked

fstance, Chantitative Relations in a Standing Crop Water Padbation
fiication, Algal Blooms, Water Bome Discases amd Drinking

on Praductivity, Laws of Minimum, Biotic Potential and Environmental

nter Parnmeters Biceemedintion of Paliuted 'Water Bodies.

15

Practical

T Dhecrmination clbasic physico-chemical  parameters ol given wacr
sarmples

7. Estimation of free CC;

1. Determination of 0

4. Determination of pll

5. Determination of trhidity .
&. Estimation amsd observalion of microbial diversity of tap walee, polluted

weaber and sewage

X
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7. Measurement of primary productiviy

B. Qualitative and quamtitstive analysis of Mhytoplankeon
B, Calitative and quantitative analysis of Zoopluikton
10, Cruadikative and gquasMative analysis of benthos

.J 11 Determinntion of wisl alkabinty
12 Determination of hardness a
rlmmnndnl Readings
Texthooks

* Limnology- Alexander Harme and Charles Galdman

= Advances in Limnology = 11, B, Singh

* Fresh Waser Biology = W. T. Edmonsosn

= An introducticn to Limaslegy- Bhukya Sad kumas, Dharavath Ram Kumar
e Texthook of Limnalogy (PR 2015} G. A Cale

Limnology Essentinls: Ecosystems, Ecolagy and Evalution- Mishant Kumar Singh and amng; Murlidbar Bao
» Understanding Limaology- 8. Srivastva

(h]:3
DISCIPLINE SPECIFIC ELECTIVE (DSE) ~ Aquatic Diversity

Mo ol Howrs =75
CREMT ISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

o E.
:?‘&J;“‘%'“"‘T';EHE'MHEEEE‘RFEW‘“

(¥ Scanned with OKEN Scanner



[Frogramme: Master's In Zoalogy

11X
Paper: DEE
Subject: Zookogy
Course: DSES Course Title: Aquatic Animal Diversity
Coiirde Chilcomes:

After studying this coarse, the thsdents will be able 1o

factors

* Understand the different type of aguatic emvironmend, imponance of imleraction of abiolic and biotic

& Study the aguatic ecolagy snd ecobagical modelling

Credits: 4

pline Specific
ive

Max. Marks: As per Univ. rules

Theory

Min, FIH-LI!IQ_ Marks:
As per Univ. rules

Topic

Mo of Hours

Unit
Unit | hmm Development of Limnology in India

15

by

{fuf’ M
5 B
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A

nland, Watcr Distribution o Inlard walers |Lentic and lotic water hadses
Lakes: Thermnl Classification of lakes, famous lakes «f World, India @
Urtnswkhand. !
wyaicnl chamscteristics:  Radianl encrgy andd optics, Demsity and (her
jes, Buoyancy, Compressibility, Thermal Siratifeation, Movenssal o

hemical Charncleristies Dissolved gascs- Oxygen, Carbon dioxide, pli and
drogen ion, Niagen, Phosphorus, Dissolved solids and disselved organ

walic  Boosystem’s  simaclurg ond function: linoral  Zone, limne
profundal zonc, abictic and biotic companent, food chain, food wh, o
vels, ecological pyramids,primary and secondary produdivity, movement
and materials, coological efficicncies, thermal stratification circulation

imitimg factors, Laws of limiting factor, Impact of temperature, moistare and pl
caganisms. Sinscture and Tunction of some Indian ecosystems Aguin
waler marine andEstuarine) i
lankionic organisms: Classification af crganisms in water, distribulion
ankton, food for plankionic Deganisms. ) .
acrozoobenihos ofganisms: Classification of organisms in waler, [istribat

F zocbenthos, food for macrolnvenehrales, water mﬂirimhwmm;

Unit 1T

e aysiems: POt and ROR-poInt SOUFCES of poliation, assessmei
{ freshwates polbution, pssexsment of freshwater using variciis parsmclcrs; Wi
ity monitoring using shiofic factors {eg pil, Oxygen, Carbua

joxide, pll and the h)‘dmﬂ.'ﬂmmmﬁ'ﬂ.ﬁmgﬂ. Phasphoriss, O,

ILH

TR
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¥

lomanitoring (phyloplankion, zooplankion andzoobenihos). Ervirammen
mpnct Assessment (EIA). Impact of environmental siress on biotic and shioli

ater pollution, Eutrophication, algal blooms, waler borme diseases, drinkiiyg

er parameters, Bioremediation of polluted waler baiics.
ational Lakes conservation program, MNamami Gange YojamaSparsh Gangrl
bhiyan,

Practical

T Estumation of 0.0, content of water sample by Wrinkler method. 30

3 Estimation of the amount of free carbon dioxide in water sample.

1. Determination of salinity and chlorinity in water sample.

4. Determination of maisiure content and total organic matber in g0l sample.

%, Estimaticn of the alkalinity of water sample.

&, Quantitative study (fotal count and dilTereniial coant) of planktons,

7. Caleulation of similarity index between different commurities.

g, Caleulation of concentration of dominance for difTerent communiibes,

9, Cabculation of Shanman Weines Index of diversity in different
cammunilics.

10. Study and ohservation of aqualic bindivergity of local water bodics.

Recommended Readings
Texthanks

» Freshwaler Biology - W.T Edisondson
s Methads for physical and chemical analysis affreshwater, - HLL Golterman, R SClyno,. amil bA WO hastad,

® A Treatise on limnology. Yol | and 11 John Wikey and sons-(i.E, Hulchinsam,
s Fish and Fisherics of India. - V.G Jhingamn. ]

14z

W
Lol

g

-

B B e e - d
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» Fundamentals of Ecology. - M Barick, B, P Chdum, GG, W Baseit.

|__» Freshwater Ecology: Concepts and Environmental Applications of Limmology - W K. Dodds and MR Whiles

3 Generie Elective (GE) = Compatational Biology

#o. of Hours = &
CREDMT DISTRIBUTION, ELIGIRILITY AND PRE-REQUISITES OF THE COURSE

i

MASTER'S IN ZOOLOGY
: Master's In Zoology Year: ¥ semester: 1X
Programme: Master g
Suhbject: Loolapy
3 Course: GEL | Caurse Title: Compuistional Biology
4 .2
CCpurse CRIlEomEs:

AFRer studying this course, the sudenis will be abile fo:
1. unmmutfmmmenn'a af computer.

14

w,

Y. -
& w
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2. Use bionformatics tools and datobases 1o amalyze DNA and protein sequences.

Credifs:4

lcmm Elective

Max, Marks: As per Univ. rules

Min, Passing Marks:
;.l.: per Uiniv. rules

Unit Togic

Mo, of Hours

charts, Methods and tvpes of networks, Intra and Intemet, Intraduoction o
P S-office.

Unit 1 [introduction to computers, Compater fundamentals (Hardware and Saftware)] 0
Input, Dutput devices and Stomge devices, Web Browsers, Search Engines, Flow

nomie, Mice penome, DNA Chips and their replications,

ic knowledge sbaut applicatsons and functioning of different Al Tools,

Unit 11 introduction to Bisinformatics, Scope and application of Bivinformatics, Ht':"li_ m
Data model, DNA and Protein Sequence database, Molil analysis, Hmdtnﬁ
Hatabase, Structura] Viewers (RasMaol, RasTop, Cn3D, CSHF Chimera, Swiss
POE Viewer, PyMOLJ, . ~

Unit 11l Sequence submission to database, Literature databnse (Pubdded, Biomed Central 1]

ling), Intemnet and biologist. Onling study E.coli, D. malanogaster, Haman

ctical knowledge about Hardware and Software, application of MS Oiffice.

Recommended Readings

Textbooks '
« Bioinformatics Methods- Shili Lin, Denise Sehaltens
s Computational Biology- Er. H. Raocky Singh and Mohd. Azhaml Hague

« {ntroduction to Computational Rislogy: An Evalutionary Approach - Haubold

144

-
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Generie Elective (GE) - Medical Labaratory Technislogy

No, of Honrs — 60
CREMT PISTRIBUTION. ELMGIBILITY AND FRE-REQUISITES OF THE COURSE

MASTER™S IN ZOOYLOLGY |
[Programme: Masier’s Iin Zoology Year: ¥ Semester: IX
Maper: GE
Subject: Zoology
Coarse: GE2 Cowrse Thile: Medical Laboratory Technology
Course Disheames: 4

Adfter studying this course, the students will be able s

I, Work usder different specialties of Laboratory Mediciss (Biochomistry, Microbiology, Pathology and Bload
bank departments respectively).

H3

(¥ Scanned with OKEN Scanner



7. Work and coniribute n Mational Accreditation Board for Testing and Calibration Laborataries (NABL)|

program.

Credits:4 Generic Eloctive

Mas. Marks: As per Univ, rules . Passing Marks:
As per Univ, roles

Unit | Topic No. of Hours

Unit 1 asic laboratory principles - Code of conduct af medical labomtary personine] 0

rganization and finctioning of clinical laboratory. Safety measures - safity

ipment’s, safety symbols. Hazards in the laboratory (chemical hazards,

linical hazards, electrical hazards, biological hazards.
aste dizposal.

wction of Common Laboratory Equipments: Hot Air Oven, Incubatos, I

utoclave, Water Bath, Centrifuges. Microscope - Fundamentals of Microscopy,

lution and Magnification, Light Microscopy, Electron Microscopy,

Jectrophoresis, UV trans illaminator etc. Specimen Collection, Processing

ical Techniques Collection and preservatbon of blood, wrine, stool

pus, body fuids, swah. Freparation of blood

Sourees of biolegical variations, pre-analytical variables.

Trit Tl | Preparation of reagents: Buflers and pi, Normal, percent and molar solution. 20
normal saline —Methods of measuring liquids. Clinical Laboratary records 1
modern Labaraiory set up - Quality controk: Accuracy, Precision, and Reference
walues, Disposal of biomedical waste laboratory safety protocals and
gisidelines.

mended Headings
exibiaks

Uit 1

T
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Textbook of Medical Laboratory Technalogy Clinkcal Laboratary Science and Molecular DiagnosisDarshan P.
Godkar, Praful B, Godka

Textbook of Medical Labostory Technodogy- Mrinalini Sant
Texthook of Medical Laborstory Technalogy- M. Sam
Textbook of Medical Laboratory Technology- Ramnik Seod

Medical Laboratory Technalogy, 4/e, Volume 2 Procedure Manual for Routine Disgnostic Tests Including
Molecular Pathology- Kanai L. Mukherpee

SEMESTER- X
MASTER'S IN ZOOLOGY

DISCIPLINE SPECIFIC COURSE (DSC) - Applied Ichthyology / Biology of Insects (Morphatogy, Physiclogy and
Development) ! Animal Bistechnology (Transgenics, Cloning and IFR) § Applied Immunalogy

Mo, of Heurs — 7%
CREDT DISTRIBUTION, ELIGIBILITY AND PHE-REQUISITES OF THE COURSE

14T

L
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MASTER'S IN Z0OLOGY

Programme: Master's in Zoolojy YearrV evier: X
Paper: DS
Subijeet: Boalogy
Course: DSC Course Title: Tehthyology - 1T A (Applied Tchikyolugy)

Course Duicomes:

After studying this cowrse, the students will be ablo i _
1. Apply principles of phylogeny o wanidersiond fish n:lq:l.rlnn.l
2. Become familiar with principals ol ecmlogy omd behaviar of fishes.

1. Recome Tamidliar with fish anatemy.
141 \t ‘LVI
o
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Credita:d pl.in.l,- Epttll'lt ]
NErsE
Max. Marks: As per Univ, rubes . Passimg Marks:
per Univ., rules
Theory
Unit | Topic No. of Hours
Unit]  [Important cultivable fishes' Important cultivable shellfishes Biology of cubtiva 15

h and shellfish. Fish preservation, trassport and masketing. Ecology
uctivity of fish ponds. Pollution in relation to fisheries. Carp culbure: Mon
ulture, Paly culture and Composite fish culture. Live fish cublure. Management
actices: weed, insect, and camivenous fishes.
aturation and fecundity, spawning and seed collection, ir-ducadhnﬁng,huch:ﬂ 15
wes and hatcheries, nursery management, packing and transport of fi
ntegrated Aquacubiure: Fish-cum poultry. Fish-cum duckery, Frish-cum
iggery. Paddy-cum fish culture and Dairy-cum fish culture. .
nduced spawning and hybridization. Factoss responsive fior mmd 15
paphysation. Uise of different synthetic and natural hormones. L-'w'anq: fi
d public bealth. Fish diseases and thelr management. Exctic fishes and their
demerits, Cryapreservation of gameses and embrycs. Omamental fish

Ulmit 11

Unie M1

[~ 1. Determanation of free CO;

4. Qualitative and quantitative snalysis of phytoplaskton
B8

_
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3 Cualitative and quantitative analytis of Zouplaskicn
6. Cualitative and quantitative analysis of benthes
7, Project Work and Field Report, field visits will be intcgral part of the
Praciécal,
Hecommended Readings
Texilmuks
& Texthmak nlldﬂhyuh;jr-ﬂ.l:.mdﬁw.ﬁgﬂii Fandey
« Fish Physiology- William Stewart Hoar and David . Pardall
« Fishes: A Guide 1o Their Diversity- Philip A. Hastings. H. i3, Gireene, and Conred Lrnhaugh
s An Intreduction to the Mrnfﬁ-hrklnmﬁuﬂtume}'l:. Grande, and Mark V.H. Wilson
« Genersl and Applied lchthyolayy (Fish and Fisheries) - 5. K. Gupta and P. C. Gupta
= Pish and Fivheries of India = V.G. Ihingran
« A textbook of Fish Biology and Fitheries - 5.5. Khanas
Llrf!ﬂll:l Back

s Applied Fishery Seience, 1o ed. Fhisgran W3, Pullen RSY. Dethic Hindustan Publishing Corporation; | 9E5.

s Agquacultire and Fisherics Biocecknology: Genetic Approaches. 2nd od. Dunham kA Cambridge: CABI
Publishing: 2001,

» Sustairahle .\qumﬂm'm:hﬁhm.. st edl. Costa-Pieree BA. Boca Raton, FL: CRE Press; 20046,

s Advances in Fish Protessing Technology. 15t ¢d, Hall GM. Londos: Springer. 1992,

s Post-Harvest Technology of Fish and Fish Products. 15t ed. Balachandran KK New Delhi: Daya
Publishing House; 2012,

L} ]
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| Course: DSC Course Title: Entomology — 11 B (Biology of Insects)

Comrse (hatoomes:

3 | After snudying this course, the students will be nhle 10
1. Atain 8 solid foundation in insect biokgy, incheding peneral entomelogy, basic systematics, maorphology,

phvsiobogy, and biodiversity, ;

7. Understand evolution and biodiversity generstion through macro- and micro-evolutionary processes,
inchading haw these processes have formed and diversified insects.

3. Devebop the ability 1o design and perform a scientific study on insects, and o analyze resalts,

4. Develop an understanding of the distributions and abundances of organisms inchading insects, and I:hr'nJ
interactions with each other and the envinanment.

5. Develop an understanding of the distributions and sbundances of organizms including imsects, and hsir
imieractions with each other and the environment.

Credits:d Disclpline Specific
Course
Max. Marks: As per Univ. riles in. Passing
arks; As por
miv, rules
Theory
Unit | Tapke Mo of Hours
&y [Unitl ntegumenit: Sincture, Tanctions and modihcations of msect ewticle, moulting ar 15
leroization Struciune of an inseel bead, thorax and abdomen; Appendages of
parts and amlennnc) and thorax {legs-and wings) Strecture of a wing of
types of wings, hypothetical wing venation, wing-coupling mechanisms, and
ight mechanism Structare and modifications of male and Female gendlalia in|
150 U.L
I s
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L TR T —— modifications of alimentary canal, food and Feed

tianism of n generalized inscct with special reference 1o physiology of digestion
R different insects. '

LUmie 10

ructure and functions of blood and mode of circulation in insects' Principal
Exeretian afinsects found in different habitats, physiology of excretion with speci
rn:u::u asmaregualation in imsects, Stuciune and functioning of various tbypes o

siatic and endoparasitic insects Generalined plan of nervous system in insects
its [l'fﬂ'ﬂiﬁﬂﬂiﬂm Meuroendocrine system in insects ard the role of newrosecretion |
ous metabolic activities, metamorphosis and development of

imseets,

15

Wrnit 101

ture and functions of different fypes of visual and scand producsng organs i
riects. Structure, funclion and physiology of mechanorecepiors and chema recep
insects Bioduminescence: Light producing organs, mechanism and significance o
ight production in insect Structure of pheromons producing glands, differemt

of pheromones end their chemical natore Stracture and modification of mals o
{fermale reproductive systems in msects, Development: Strucare of cgg. maturation
cleavage, blastokinesss, formation of gorm layers and segmendation;

different types of larvac and pupae, Polyembryony and parthenogenesis in insects.

15

Practieal

1. Seidy ihe muodifications of inseet heads on the basis of their ceientation
{plcture).
2. Identify differcnt types of appendages of insect {slide).

1. To sudy mouth parts and their modification (skide).

[
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4. To study antennae and their modificationf=iude) ' |

. Swdy different tvpes of begs (shide). |

6. Study different types of wings (slide)

1, 51“'&'_'- nl‘u-'ing; Vénation and 'I.'ing n]q:l.'mg mechanism m WfEecls.

&. Study of alimemary canal‘digestive sysiem and nervous system of Cockroach
and Gmsshopper.

9. Determination of pH of tve put coment of cockroach.

10 Snedy different type of larvae and papae.

11.8nsdy the stinging mechanism of horey bee.

12. To study the snatomical snd physiolegical basis of sound and light producing
arganin insects.

13. Project Woek and Field Report, field visits will be integral pan of the
Practical.

ammended Readings

E:unmmdﬂl Texi

» Introductionto General and Applied Entomalogy- V. B. Awasthi

s  Entomalogy: An Introduction- George C, McGavin

« The Insects: An Ciline of Entomabogy- P Gullan ard P.5. Cransion

»  lmsect Ecology: Behavior, Populations. and Communitics= Peier W, Price

s The Insects Stricture and Fusciion — FLF. Chapenan

e lmms" General Textbook of Entomology Volame | and 2 - 0.W, Richard and R.G. Davies

» Applied Emomology — P.G. Fenemare

(B

e

1
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& |

Giemeral Encomology — kLS. Mani

Universiny Press; 1972,

Inseet Physiology and Biochemistry. 15t od. Kerkut GA, Gilbent L1 Oxford: Pergamon Press; 1985,
Developmental Biclogy of Tnsects. 15 ed. Counce 51, Waddington CH. Cambeidge: Cambridge

Hormones, Brain and Behavior in Insecte. 121 ed. Simpson 51, Casas ). Oxford: Elsevier, 011,
Insect Molecular Biokogy and Biochemisiry. Ist ed, Gifbent L1 London: Academic Prm‘ 2011.
The Development of Insect Form. 15t ed. Truman JW. Cambridge: Cambridge University Press; 1996,

O

Conrie: DSC

'| Course Thle: Animal Biatechnology-11 C [Applied Animal Bistechnalogy)

n

Conrse Dul comis:

Adter studying this course, e stadents will be sble to;

Animal Biotechnology are under reseasch,

cneatively,

1. Play kading role in indusiry. research, and the pubilic services. _ _

7, Understand and appreciate major public concerns and kssues associated witk Animal Biotechnology.
3. Have an understanding and grasp of ivernatsonal research envisoament where lse frostiers of knowledge in
4, hwkmwmmmiwmﬂuihbmmmn'mm.

5. Develop the professional skills and personal antributes o dieal with complex mswes, both systematically and

Credifs: 4

Diseipline Specific
Caurse

Max. Marks: As per Univ, rales

Ih-'ill. Passing Marks:

I
N

o
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[_u per Univ, rules

Theary

Umii I

Tapic

Mo, of Hours

Animal Cell Culiure: Equipment and materials for animal cell culture teshnalogy
Design and layaut of culture room, Sierilization and aseptic techniques. Culturd

pedium: natural media, synthetic medin, sera. Introdisction to balanced sali mlmium‘
simple growth medium. Briel discussion on the chemical, physical and
be functions of different constituents of culture medium, role of carbor
wle, serum and supplements in animal cell cultare, Characteristics of cells in
ulture: Comlact inhibition, anchorage dependence, cell-cell communication
echanical and emzymatic disaggregation of tissse and seiting up of primary
ultures, Candling of eggs, preparation of chick fibroblast. culture of lymphocytes
chromaosomal siudies. Roller and Saspension culture technigues.

Urmit 11

production of cells using biorcaciors, micro- caries and periizin
iues. Measurement of viability and cylotoxicity. Biological eharacierizsiia
[ the cullured cells, karyotyping, cryopreservation and revival, Detection o
niaminants m cell culivres. Fermentation technalogy for the growth of aninal
ks and their products (Bloreactors, Haollow fiber reacions, Alrift fermentors)
emnastats and microarriers). Established cell lne cultures: Definition alcell lines)
intenance and maragement; cell adapiation, Stem cell cultures, embryonic siem
e and their applications. Somatic cell genetics. Crgan and hisiotypic
tares. Cell cloning, c¢ll synchronization and cell manipulation.

Linit 111

ry. Production amd characterization of monoclonal anlibadies amd their
icaticn. Commercial applications of animal cell culture: cell culture based

32 of sooaralion o cell o e e |
arious methods of soparation of cell types, advantages and limifations. Now 15

15
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ccings, Tissue culture as a sereening system; cytotoxicity, in vitro testing of drug]

d diagnostic tests. Mass production of bislogically important compounds (e.g

Vaccines and Pharmaceutical proteins). Production of recombinant hemaghabin

substituents, arificial blood, Harvesting of products, purification, II'LJ

.mammumﬂ-ﬂmwm;
ificial skin and artificial cartilage).

Practical

Preparation of issue culture medium nnd membrane filtration:
Preparation of single cell suspension from spleen and thymus;
Preparation serum; Egg candling; Cell counting and cell vishility;

- Chick fibroblast culture; Trypsinization of monolayer and sub-cultring:

. Transfection of cultured monolsyer, Crycpreservation and  thawing
Measurement of doubling time;

&. Role of serum in cell cultare; Preparation of metaphase chromosomes from
caltured cells; 30

7. Isolation of DNA and demaonstration of apoptosis of DNA laddering: Cell
fasion with PEG; ;

8. Permanent slide preparation setting up and maintenance of fish hepatocytes
fmurine macrophages.

9. Project Work and Field Report, field visits will be imtegral part of the

Lo e

Practical.

Tevibook

Hecommended Readings

= Animal Cell Cubture and Techrology- Veer Bala Rastogi and Mirvika Rastogi
o Animal Cell Cubiure and Tuhnulu-g_r {The Basics (Garland Science))- Michacl Butler

L

—————— e
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* Animal Bitechnology: Science-Based Concerns. 151 ed. Comenittes on Defining Science-Based
-F:mum Associated with Products of Animal Bistechnalogy. Washington, DC: National Academcs
rexs; 2002,

. ;*;:rmnk Animal Technology: A Labaratory Handbook. 2nd ed. Pinkert CA. San Diego: Academic
s5; 2002,

* Animal Cloning: The Science of Nuchear Transfer. 151 ed, Westhusin M, Betthauser 1, Bishop M. Boca
Raton, FL: CRC Press; 2002,
Heference Boolk

Transgenic Animals: Generation and Use. 151 ed. Hosdebine LM, Amsterdam: Harweod Academic
Publishers; 1997,

Principles of Claning, Znd od. Cibelli 1B, Wikt 1, Jaenisch B, Gurdon J, Lanza RP, West MD, et al,
Amglendam: Academic Press; 2013

Inellectual Property Rights in Agriculiural Biotechaology. |5t ed. Singh RP. Mow Dethi: Dayn
Pullishisg House; 2014,

The Science of Cloning: Genetic Engineering and lis Applications, 15t ed. Harris I Londan: Ruisledpe;
20,
Patent Law and Bictechnology. 15t ed. Kankanala C. Dxford: Oslord University Press; 2001,

—

OR

Couarse: DSC

Course Title: Immuanology - 11 I{Applicd Immunalogy)

Cowrse Cufcomes:
Adter studying this course, the studenits will be ahle to;

I. Understand the immuane system by exploring its components strociurally and functionally ard assess about thd

madulation of immune response by signal tramsdustion
2. Evaluabe sow aberrations in immuraregulation can casse sutoimmunity, immuncdeficiency, allergies ard cancer arvd
| also learn how 1o apply immunalogical principles 1o develop ew drugs, vaceines and duagnostic techniques.

i
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3.Learn how Lo commumicate their views on the Estest fmdings in writhen and oral formats. hiJ
:1. Leam bow to peer form comimon sbarmtary experiments accurately, record and analyse data, and present their find

in the comtext of scientific literature.

3. Understand the critical interpretation of published data related to immunology research,
fi. Become conversant with technical skills in Applied Immunology.

Credits:4 cipline Specific
r=c
Max. Marks: As per Univ, rules in. Paszing Marks:
per Univ, rules
Thu'lr_r
Unit | Topic No. of Hours
Unit 1 oduction 0 immunctechnology,  serodiagnosis,  imnunodiagnosis, 15

imgnosis, Enzyme Linked Immunosorhent Assay (ELISA), Radio Im

ssay(RIA), Immunodiffusion, Gel Electrophoresis, Indirect heamagphutinati

ssay, Western Blot, Separation of immune cells by flow cylomeiry [FACS]S

inciple and application, Functioning and agplication of microscopes: Immunc-

porescence and confocal, Lymphocyte Transformation Test (LTT), Phagocytosis)

pitops Mapping. Graft vs Host Reactions, Hybridoma and Quadridonny
logy. .

133
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| Unit It istory of vatcine development, Different types of vaccines, snake- antidobes

onockonal and Polyelonal sern, Immunafacilitsions /rejuvenatorsrevitalizers
| and anificial types in health and diseases of human beings, Lymphocyt
sfer therapy and Immunotherapy. Autolmmune discrders- Systematic
hromutous [SLE], Myasthia gravis, Rheumatoid arthritis, diagnosis and clini
eatment, role of herbal prepamations. Lymphoma amd Leukemia,
ing.

ransplantation immunology- grafl vs. host rejection studies for skin graft and
idney with reference to hyperacute, acute and chronic rejection and its mechanism,
unosuppression- definftion, drugs wed for Immunosuppression and g
ism of action. Xenotmnsplantation- definition and ils application. Grafl vs
reaction and diseases- definition, mechanism, restment and preventioa,

advancements in diagnosis and treatment of HIVIAIDS, Corana, Global
evelopments in  disgnosis and treatment of Cancer, [ntroduction 1o
therapeutic immunology and herbal immunalogy.

15

Practical

1. indirect Hapmagglutinatioh Assay.

Mixed Lymphocyte Reaction (o measure the proliferation of T eells in response
o stimulation by alloantigens from another individual.

. Preparation of Hyper-lmmune senam, its aliquots and  serum heat inactivation.
Preservation and quality contral measares of seruin.

. Immunoprecipitation st singhe and double immune diffusion
.wﬁm“hhuimhmiﬁmh:mp:mimafnpnﬁmmpmm im immne

Is or Lissses.

2l
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- Seratying of blood.

- Project Work and Field Report, Mield vishs will be integral part of the Practical.

Textbook of Pundamental Immunalogy- Dr. Vaon Kumar Sharma

Kuby Immunology- Judy Owen, Jenni Punt, Sharon Stranfond, snd Pobricia Jones

Basic Immunology: Parctions amd Diserders of the lmmune Sysien- Abal Abbas, Androw HL Lichinan, sl Shin
iklad

Cellalar smd Molecular Emmanoiopy. 108k ed, Abbas AK, Lichiman AH, Pillai 5, Phitsleiphin: Elsevier; 2022,

Essential Immunclogy for Surgecns, bst o, Weod PJ, Slapak M, Tamimi KM, Cambridge: Cambridge University

; 2004,

Clinical Immunology: Principles and Practice. 5th ed. Rich RE, Fleisher TA, Shearer WT, Schroeder HW Jr, Frew

. Weyand CM, Philadelphia: Elsevier; 2018,

The Immime System. Sth ed, Parham P, New York: Garland Science; 2021,

Ivan M. Roitt, Essentials of Immunclogy.

Elgert, Immunclogy: arderstanding the immane rgmguxluhu Wiley, Mew "d'u!k . . .

Smith, Kendall A , The Quantal Theory of Immunity : The Molecular basis of  Auto immumity, Lewkemin &
pocimes, Comell University, ULS.A.

Fundamentals of Immunology, William Paul, NIH, Bethesda, Mary Land, USA

DISCIPLINE SPECIFIC ELECTIVE (DSE - 1) =llaman Flyslology

Mo, of Howrs = 640

W
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CREDIT MSTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

151
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After stdying this course, the students will be shle ta:
Z. wwmm:rmmmmmﬂm_
4, Undersinnd cantemporany life-siyles, parasitic microorganims, and heail,

mmwﬂmhLﬂmm
6. Understand the sense organs in verebrales.

Programme: Masters in Zoolopy Year: V ester: X
E EF:
Paper: DSE - |
Elhjml: Taology
Courie: ISE-1 Course Title: Human Physiology
Course Chtcomes:

1. Understand the mechandsms involved in digestion, respiration, blood, renal, and hesst,
3. Understand the mumﬁmmmmmmmum

3. Understand the amalomy of venebrates, including their integamentary, circulatary, digestive,

N
7 \n
¥ e
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(Crediasd : EI‘P“" Specific |
|
| Max. Marks: As per Univ. rules

b, Passing Marks:
3 A5 per Univ. rules

Theary
Topic
Nutrition; Stimlation, secretion and action of dagestive fluids (including
and hormones). Digestion, absorption and assimilation of various food suifs H
I¥gestive system « Ddgestion, absorpibon, encigy balance, BMR,
yuiology: Receplors, Pathways and physiodogy of smell and taste,
espiratory system - Comparison of respiration in different species, anatomi
siderations, transport of gases, exchange of gases, waste elimination,
Ed-thmﬁ:ul regulation of respiration.
Jood and circulation in Human - Blood corpascles, haemopoiesis and
plaima fusetion, Blood volume, blood valume regulation, blood
lobin, immunity, hensostasis, Cardiovascular System: strustuze of myogen
. specialired tissue, ECG - its principle and significance, cardiac cycle,
a pump, blood pressure, neural and chemical regulation of all above.
Ervous syitem - Meuroas, action potential, gross neusro-anatomy of the brain
inal cord, central and peripheral nervous sysiem, neural control of muscle
posture. Nervous Coordination: Strechere of neuran, nature, origin
npqmnq n!l'n-r:n'l: impulse, Synaptic trarsmission, Chemistry and funciiaes of
hearing and tactile responss
eretory system - Comparative physiology of excretion, kidney, uring formation, 5
ine eoncentration, wase elimination, micturition, regulation of water balance,
lood volume, blood pressure, elecirolyle balance, acid-base balance, Muscle
L

N
o

Unit | | No. of Hours
Unit [

15

Undi 11

15

=Y

J

@‘f
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'Iﬂrxiuh# Structiste, kinds and characieristics of muscles, Mechaniim of muse

iﬂ-irrl'dllﬁm and contraction, Thesmoregulation - Comiort zope, body temperature
ysical, chemical, neural regulation, acclimatization, Temperature 1o
ikilothermic, Homosothermic adagnations and regulatory mechanisms. Stress
son. Excretion ond osmoregulation: Funetions . of kidney, Types
emous wastes in different animal groups and their excretion, renal excretion
encbrates (urine formation in a mammal in particular), osmarcgulation in fish,
peptiles, aves and mammals.

Fractical

I. Preparation of hasmin crystals from human blood 30

2. Determination of clotting and bleeding time

3. Counting of RBCx ;n hurnan blood; Counting of WBCs in human blood
4. Determination of kaemoglobin percentage in human bload.

5. Reconding of blaod pressune

6, Examinstion of radial pulse

7. Electro cardiography; Clinical examination of eardio vascular system

8. Stethography for recording chest movements; Vital capacity; Artificial
) respiration — ALBP method demorstratian

4, Clinical examination of respimtory system; Pregnancy diagnostic tests
demonstration; Nonmal cardiogram  of amphibian  heart; Effect of

It

i LH’,

;r/'i\")/‘
| "@5'/,/

e e e R B e

& -_‘_____ R,
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temperatuee on cardeogram,
10.Case History/spotters/calculations

j mended Readings
- exiboenks
» Essentials of Animal Physiclogy- §. C. Rastogi
Animal Physiology and Biochemistry- . A, Agarwal, Anil K. Srivastava,
Principles of Animal Physiology - MoyesSchulie
Animal Physiology and Biochemistry- H. R Singh and Neern) Kumar
* Animal Physiology, Fourth Editioe- Richard W. Hill, A. Gorden

DISCIPLINE SPECIFIC ELECTIVE (DSE - 2) ~Oslealegy

Moo of Hours — 75
CREMT DISTRIBUTION, ELIGIBILITY AND PRE:REQUISITES OF THE COURSE

= o 1 d MASTER'S IN Z00LOGY
rammer Master's ll-iﬂ-lﬂﬂ Year: V R
I Faper: DSE -2
[[5]

4

e
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Subjeet: Zoology

Course: DSE-2 Course Title: Detealogy

Course Oulcomes;

Afer sudying this course, ihie sudents will be ahle to;
I. Understand Osteology of Bory fish (Labec) Amphibia (Frog), Repiilia (Varsms), Aves (Fowl)
Minmmalia {RabbivBat)

e Underitond Yeriebral column anatomy.

Eh.rlyllm Specific
lective

of skull bone; Cranium: Occipital region, Parietal region,
region, Ethmoidal region; Sense Capsule: Auditory capoule, Oribital

Criediis: 4
Max, Marks: As per Undv. roles Min. Passing Marka:
As per Univ. rules
N "~ Theary

Unit Topie No. of Hours

[ntroduction, tvpes and characteristics of booes, 1%
ks “u:t:.- of appendicular bones of Vasanus, Fowl and Rabbit: Bones of Pectoral

irdle, Pelvic Girdle, forelimbs and himdbimhs.
of Ribs and Stemum, Furcula
Unitll Gtudy of skull barses of Varanus, Fowl and Rabbit T
characters

[E2]
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sapsule. Olfaciory capsule: Visceral Skeleton: Mandibalar arch
Hyoid srch, Branchin] arches: Foraming and nerves

Unit OI  Seodv of Viensheal column bones of Varzmuas, Fowl and Rabbi

{renemal characters of venebre: Contrnem: Cervical region (1- Atlas, 2- Axis, 3~

Fet of the vertebrae). Thoraciz. Lmbar, Sacral and Canxdal reLIOns.

15

Practical

I. Bonesof Fargnur, Fowl and rabbic.
2. Jww napendion in Voroeey, Fowl 2nd rabbis,
3. Suudy of Different skulls of Forawss, Fowl and rabbic.

Recommended Headings
Testbouks

* A Teabook of Comparative Osteclogy of Vertebrates by Decpak Rawal, LAMBERT academic Publishing.
» Comparative Smdy of Bones by Prof. 5. C. Agarwal and Dr. J. C. Agarwak; Rajeeva Parkashan Meeru.

167
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DISCIFLINE SPECIFIC ELECTIVE (DSE - 3) - Biochemistry

Mool Hoars =75
CREINT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

Fregramme: Master's In Zoology

L]
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iHuhi_&i:";'ﬂiiu'“ -

Course: NSES Cowrse Title: Riochemdsiry

o Caurse Ouicomes:
- After studying this course, tive sudonts will be shie so:

. Understand the nature of biochemistry,

2. Understand the Physical and chemical properties of molecules a8 a linkage of biochemistry.

3. Undberstandd the concept and propertics of acid-bnse refationship.

4, Uriberstamd thve matare of biomolcoules.

5. Umlerstana tho metabalic o hionsnlecules.
Credita:d ipline Specilic
Alax. Marks: As per Univ, rules Slin. Pazsing Marks:
As per Univ, rules
Theory .
Uiin Tapic Mo, of Hours
Unit 1 The molccular basis of life; Buffering mecharisms in biological Sysbems 15

Biomolecular orgamvizalion, Thermodynamic laws applied 1o biologi
system, applications of free encrgy functions, High energy compounds wi
gpecinl referenca to ATT, pil, pK, acids, bases, huilTers, Henderson
Hasselbalch equation, Bonds (bomic, Hydragen, Hydrophobic, '-falni_n 11-'
interactions), covalent boads, Basic concept and signilicance of diffusson 1
Osmaosis, Gibl's Donnan equilibrium, Bioencrgetics, Biological m:-dntl1
feduction  reactions; Electron  iranspart |:_I-|.||.:I (ETS} amd Orxiddnii
Phosphorylation. inhibitars of ETS aml exidative phasphorykation,

- 954

, W
¥
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Unit 1 Chemical structure, classification and sources of carbobydrates, Profeins 15
ipids, Bonding and Functional diversity in proteins, Peplide synthesis, Prote
ing. Structure and Conformation of proteins (protein stractural hierarchy
plot, domains, motif and folds), Enzymes: Nomenclature
xssification, Kinetics, mechanism of enzyme action, factors influencing o
tivity, lsozymes. Coenzymes: Chemical strecture and significance, Vitamins
ical structure, sources and deficiency state of fot soluble and water-sol
dlamins. Minerls: Macro and micro msrients, Sources and biochemi
ignificance of mineral (Sodium, Potassium, Calcium, Magnesium, |
loride, Fine and Phosphonus and selenium)

Unit 111 15

Carbobydrate Metabolism: various steps of glycolysis and TCA cyc
glicogenesis, gliconcogenesis, pentose phasphate pathway, enzymes
inhibitors, Amino =acid metabolism - deamination, decarboxy
transamination, Inborn ermors of aromatic and branched chain amino aci
metabolism. (Phenylketonuria, Alkaptonuria, Albinism and Maple syrup uri
diwﬂe].hinthuhmdn;utuiuunfmuimmdpﬁhﬂHMImmHH-
novo and salvage. lipid metabolism with reference to biosynthesis
wtilizaion of fatty acids of lipids. Significance of ketone bodies
cholesterol.

e

Practical
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Qualitative identification of carbohydrate, protein and lipid. 30
Effect of pH and temperature an the action of salivary amylase
- Qualitative analysis of carbohydrates(Ghecose, Fructose, Lactose,
Maltose, Sucrose and stasch)
4. Quantitative nnalysis of reducing sugars (DNSA method)
3. Determination of salivary amylase activity
6. Demonstration of protein separation by SDS-PAGE
7. Mentification tests for Prodeins (albumin and Casein)
&
a
1

b B =

- Paper chromatography of amino acids.
Determination of blood sugar

0.Determination of serum total cholesteral

ecommended Readings Textbooks & Heference Books
 Harper's Biochemistry 32 edition, 2022, Mc Graw Hill / Medieal, pages 516
" Lehninger, A.L. Melson, D.L. and Cox: Principles of Biochemistry 8% edition, 2021 Publisher- Freeman and
Company (New York), pages 1096
+ Jererny Berg, Lubent Stryer, Biochemistry 10® edition, 2023, Publisher, Springer Verlag, Pages 1120

§ b

171
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Generic Elective (GE) - Hydro Ecology

Mo, aof Hours — 60
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

I MASTER'S IN ZOOLOGY
[Programme: Master's In Zoology I Year: ¥ Semester: X
Paper: GE
| Bubject: Loology
Course: GEI Course Title: Hydro Ecology

1
Course Qulcomes:

After studying this course, the students will be able to:
« Undersiand the Fundamentals of Hydroecology.

« Deescribe Aquatic Ecosystems and Their Components.
*  Analyze Water Quality and Its Impact on Ecology.

IT2

—d

&3 Scanned with OKEN Scanner




Credits:4
Ceneric Elective

Max. Marks: As per Univ. rules i, Passing Marks:

s per Uiniv, rules
Uit Topic No. of Hours
Unit1  History, scope and applications of Hydroscology. Movemem, distribuiion and 20

gement of water on Earth, Water cyele, water resources and drainage basis

stainability, maintenance of minimum water flow.Global warming and iy

sons. Impacts of climate change on water sector and agriculture sector

eed for vulmerability ascessment, approaches and tools of assessment

daptation to climate change by various Mitigation measres for climate change.

Unit 11 Einme:‘rn‘:m India; impacts, secioral end regional vuknerability in India. 0

valuation of model simulation over India.Evolution of emission trading and
!_i&n fiestures, trading mechanizms.

Umit 101 "s climate, climate change Drivers of climate change, chanpe scenarios., 0
imate Change Policy FrameworkImpacts of climate change, Cli
izbility and natural rescurces.United Mations Framework Convention on

limate Change (UNFOCC) Kyoto Prodecol and the flexibility mechanisms.

Hecommended Readings

Texibooks

Biology of Fresh Waters = Peter 5. Maitland

Das and Saikia, Irigation and Hydropower Engineering, PHI Leaming Pyt Lid.

KM Sharma, Water Power Engineering, Vikas Publishing House.

A. Michael, Irrigation Theory and Practice-2Nd Edn, Vikas publishing house, 2009,

5. K EUEJL'-E“M Enginecring and Hydraulic Structures: Water Resources Engincering (Val. 11). Khnsna
m

-

WL

i
S
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* Publisher, 2020,
* VWM, Murty,

and T. Kei, Land and water development for agriculture in the Asia Pacific region. Schence
i Publishers, Ine., 1996,

Generic Elective (GE) = Conservation Biology

Mo, of Howrs — 80
CREDIT DISTRIBUTION, ELIGIBILITY AND FRE-REQGUISITES OF THE COURSE

MASTER"S IN ZOOLOGY

Programme: Master's In i'mlngy Year: V. Semester: X -
Paper; GE
>
Subject: Loology
Course: GEI Course Title: Conservation Biology

Couarse Chefcomes:

174
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After
1.

2

-
ata

4

studying this course, the students will be able 1o
Leamn how to identify species, habitats and life cveles of birds, fish, and mammals.

. Apply conservation strategics 1o promote biodiversity and mitigate thrests. They can also leam how 1o

implement sustainable practices that balance conservation with haman needs.
Leam how to monitor and survey wildlife.

Leam abowt the principles of wildlife ecology and how to understand wildlife habitats,

Cred

itscd

Ceneric Elective

Max. Marks: As per Univ, rules

Alin. Passing Marks:
As per Univ, rules

Uit

Topic

Ma, of Heurs

Unit

n ation Strategies and Policies. Protected arenss National parks, wildlifi 0

Unit

1 [Introduction to Conservation Biology: Definition. scope, and fmportance o 0

conservalion biology.Levels of biodiversity: Genefic, species, and ecosys

fconservation.

diversity. Threats o biodiversity: Habitat loss, climate change, pollution
overexploitation, invasive species. Conservation approaches: In-sifu and ex-sit

e, biosphere reserves. Endangered and endemic species of India.

Collections. Zoological Survey of India (Z51) and its regional
CEnlers.

Role of omganizations: TUCN, WWF, UNEP. and national agencies. wﬂdﬁﬂ
tion Act (1972), Bioediversity Act (2002), and other conservation laws i
nd.'u_]mm:lnmwmbﬂuhhtmm:mmu:mmnwh{mm

n conservation: Ecotourism, biodiversity hotspots, sacred groves.

Tl [Conservation Initiatives and Sustainable Development: Community participation 0

1
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cies recovery programs: Project Tiger, Project Elephant, Vuliure Conservation
inable development and  conservation: Climate change mitigation
restation, susiainable agriculiure,
le of biotechnobogy in conservation: Cryopreservation, cloning, soed banks,
ioremediation.
Recommended Headings
Texibonks
o Wildlife Perceptions, Threats and Conservation = Cheryl Ward
s  Fundamentals of Wildlife Maragement — Rajesh Gopal
+ Wildlife Conservation: Challenges and Opportunities — Suresh Chandra Sharma
+  Wildlife Conservation in India-1 Road 1o Mowhere — H .5, Pabln
s Forest, Water and Wildlife Managemeni A Futuristic Approach- Dr. Ajay Kumar Singh
» Wildlife Management in Kamatakn : A Forester's Perspective- Dipak Sarmah
« Ecology, Wildlife Conservation and Management- Tapashi Gupta
« Wildlife Conservation and Management - Dr. Reena Mathur.
s  Textbook of Wildlife Management 3ED - 5. K. Singh

W
_
i
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ABILITY ENHANCEMENT COURSE (AEC)

DEPARTMENT OF ZOOLOGY

Ability Enhancement Course (AEC) - Aquarium Fish Keeping

Mo, of Howrs — 45
CREDIT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

Learning Duicomes:
After studying this courss, the students will be able to:

i
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e

E::mnﬂ the biclogy, maintenance and feeding af amamental fish,

. ﬂﬂﬂlﬂﬂul the fish keeping industry and aquarium fish production.
nderstand the structure and functioning of the insurance sector,

Understand the skills needed 1o set U AN Mjuarisem,

Identify and differentiate between difFerent aquarium fish,

Unii Topic I| MNo. of Hours

Unit 1 pofential scope of Aquarium Fish Indusiry as a Cottage Industry; Exotic
“ndemic species of Aquarium Figh, Study of different species of Aquarium

biology (Breeding. Feeding economic imponance elc) of exotic and endemi
ish. Common characters and sexual dimorphism of Fresh water and mari
uarium fish such as Guppy, Molly, Sword tail, Gold fish, Angel fish,
lue morph, Anemone fish and Butierfly fish.

Unit I Use of live fish feed organisms (Advantages and disadvantagesof live food), 05
s of formulsted feeds, Types of formulated feed, Formulation and preparation
feed, Advantages and disadvaniages of formulated feed.

Unit 111 [Live fish transport (Caplure and Pre-transport maintenance, capture and handling s
echniques); Fish packing and tramsport (Closed and open transport system
ion for packaging, Procedure for packaging, Precautions, Post
maintenance) General handling techniques.

Fractical

I. Design and construction of ideal fsh fam (aquarium) and its 30
minlenance.

2. Identification and study of commeon hill stream fishes and ornamental
fishes.

3. Study of aquatic weeds.

7
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4. Collection and examination of water sample; estimation of dissolved
oxygen and free carbon dioxide.

Recommended Headings

W [Textbooks

Freshwater Aquariums For Dummies- Heleine

Nature aquarium world- Amano and Takashi
Aquarium Fish Keeping- 5. Saha

Ultimate Encyclopedia of Aquarium Fish and amphibia; Fish Care- M. Bailey
Aquaponic Gardening- $. Bernstein

Ability Enhancement Course (AEC) - Wildlife Conservation and Management
Mo, of Hoawrs = 45

CREDIT DISTRIBUTION, Emﬂmmmm OF THE COURSE

1p
"
V/

| ———

(¥ Scanned with OKEN Scanner




Learning Outcomes;

After studying this course. the students will be able fo:

L B

Understand the general principles of ecology as haw it related to terrestrial and aquatic animal conservation and management.
* Identify species, characteristics, habital requirements and life cycles of birds, fish, and mammalian wildlife species.

= Impan ficld-bascd training 1o students how it will be applicable to solve problems related 1o wildlife conservaticn and
management.

Uikt

Topic

>

Unit 1

Mo, of Hoars

Subdivision of India, IWCH Categories. Protected Ares Metwork: Nation
Parks, Wildlifie Sanctearics, Bicsphere Reserves and Zoas in India,
Pool, Habit, Habitat and Breeding Biology of Few Mammals (Vi
Elephant and Tiger). Reasons For Wildlife Depletion: Habitag
Fragmentation, Habitat Destruction, Commercial Wildlife Exploitation
Orvergrazing Ete., Wildlife Conservation (Policies and Pregrammes)
Special Projects for Endangered Species (Froject Tiger, Gir Lion
Sanctuary Praject and Crocodile Breeding Project).

Indian Wildlife: Introduction, Distribution of Wildkife in Emlnj.il:g

Uit 11

(1]

Principle and Practice of Wildlile Management: Management of Specia
Habitats; Riparian Zones, Grasslands Introduction to Conservation
inlogy, Conservation Valses and Ethics of Conservation of Natural
Conservation of Blodiversity, Patterns and Processes, Concepts
f Biodiversity, Levels of Biodiversity, Genetic Diversity, Intra Specific
iversity, Species Richness, Richness of Higher Taxa,
cosystem and Biome Diversity.

180

(¥ Scanned with OKEN Scanner



Uit 100

waal Conventions on Comervalion (Ex-Situ  and iﬂrﬂil:l
ion, Conservaiion Breeding (E.G. Vulture, Pygmy Hog. Gharia

Ete.), Institutions and their Role in Conservation (Zoos, Mataral History

usenms and Collections, Zoological Survey of India and his i

emtres. Mational ond International Zoological Institutes, Societies an

mic Bodies. Brief Account of Wildlife Acts and Their A

in Indin and World, Convertion o Intemational Trade in

Endangered Species of Wild Fauna and Flom (CITES).

Practical

I. Case studies of Zoo, wild life sanctuary, National parks.

2. Project work on endangered and endemic founs of Untarakhand.

3. Studies on role of scientific institution and academis bodies on wi
life consensation.

4. Study of major faunal groups of India.

5. Wild life photography.

Textbonks

Recommended Readings

Ecology, Wildlife Conservation andamp; Management- T. Gupta
Human Conflict and Wildlife Conservation- K. Sharma

Sustainable Development of Notural Resources and Wikdlife Conservation- A. K. Dubey
wildlife Ecology, Conservation, and Management { Wiley Deskiop Editions)- M. J. Fryxell. A. R.

ESinclair and G. Caughley "y
Reminiscences of Indian Wildlife- R. 5. Dharma kumar sinhji
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Ability Enhancement Course (AEC) =Fish Farming
Mo of Howrs = 45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Lesrning Dateomes:

After studying this course, the students will be able toc
a Tointroduce the leamer 1o different types of freshwater fishes and the significance of Fisheries in the region of study

» Knowledge of the different types of Integraied Fish Farming practices.

s Tolearn about the different feeds and feeding for culture fisheries

. Awtmwhdﬂaruwmﬂﬂmnfmmﬂmmmmiuqﬁm

To allow the leamer to get exposed to the different discases affecting the fishes
Tammmummm-mqmwmmmhhmlmm

Topie | No. of |

| Unit [
1"
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Unit]  Intreduction to Fish, Types of Fish, Small Indigenous Fish species, Alr breathi
ishes. Snake heads ete. and Fisheries: lts importance, Types of fisheries, Morpholo
ol some commonly available Fish, Meristic and Mosphometric analysis of Fish and it
ignificance, Imporance of growth and age studies. Overview of national  on
infemational aquaculiure syvsiems, Svstenar of squacubiure - pond
sultire, cage culture, running water culture, zero waler exchange system, racewny

Umit 11

Classification of fish based on food and feeding habits, Digestive system and plt:n.j 05
i digestion, Gut analysis and Gastrosomatic Index and s relevance. Reproduct

of fishes, Momphological Differentisting fextures of Males and Female i
sportation and Rearing of brood fish, Wet and Dry Bundh methods for |
ing of Carps. Diveases of fish with special reference to the diseases in the
d its management, Use of herbal medicine in fish disense management

ish production: Monoculiure, polyculiure and imegraied culture systema. Integra 0%
ish Fuming- Agro Based and Livestock based. Composite Fish culture and |

its. Floating, semifloating, sinking and stable feeds for aquaculiure, Feed maki

. High energy feeds, Alermnative protein sources for feeds. maturation  diet

enhance bresding efficiency, Larval feeds. Nutrithonal

irements of cultivable fishes, feed formulation. Commonly used feed impredients.

Linit L1

1

Y

L
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ovel feed ingredients, estimation of gquality of feed ingredients. Selection of
ingredients, formulation of feeds,

- Practical

L. To identify the freshwater species. ' 20
2. To study the traditional and modern fish pears and crafls,

3. Permanent preparation of fizh scales,

4. Calculation of Gonado-somatic index (GS1) of fish

Iecommended Readings

Textbaoks

o A text book of fish, fisherics and technology = K. P, Biswas

» Indian Council of Agricultural Resesrch. Handbook of fisheries and aquaculture, 1stedition, 2006.

5. Ayyappan, J. K. Jena, A. Gopalakrishnan ond A. K. Pandey
s Publisher Directorate of Information and Publications of Agricubture, Indizn Council of Agricultural Reseasch,

2006.
Ability Enhancement Course (AEC) - Economic Zoology
Mo, of Hoors - 45
% CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

T ]

e =
] ]
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Learning Oulcomes:

After studying this course, the students will be able to:
* Remember the biology of silk worms, Honey bees, Earth worm and Pearl oyster.

= Apply the methods used for cubturing varows usefil organisms for commercial purposes.
* Analyze the technical aspects of different animal cultures.

+ Evaluate the prospects of Sericulture, Vermiculure, Apiculture and Peas] culture.

Limit

Topic

Unit I

Piscieulture; Cultivable Mghes.

Sericublure: Bombex mori, types of silk worm and its rearing.

Apiculture: Types of honey bees, typical boney and culture of Apis melifera and

natural encmies.
Lac culture
Pearl culture
Piggery

Poultry
Vermicullure

s
™
7
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U 1 T _—
Mt Bionomics and conirol measures of the common pests of frts (Papiiio demoleuand 08

pidiatuspernicionus), Vegetables (Thrips tabaci and Aulacophorafoveicallis)
d stored grains (Callasobruchus chinensis and Trogaderma  granarim
olyphagous pests (Locust and Termites).

Unit L1 F'ﬂl management, including insect pest cantrol and mtegrated pest management. 05
Practical
I. Mdentification of honey bee species and hive management. 30

2. Project work on apiculture, piscicabture, sericulture and vermiculure.

3. Study of major inseet pest of crops, vegetable and stored grains

[Recommended Readings

Texthooks

= Applied Zoology- N, Arumugam and T. Murnugan

* Text Book of Applied Zoology: Vermiculture, Apiculture, Sericulture, Lac Culture, Agricultural Pests
andtheir Controls. P. Jabde

= Applied and Economic Zoology- Tripurari Mishra

= Applicd and Economic Zoology- Ashak Kumar
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VALUE ADDITION COURSE (VAC)

DEPARTMENT OF ZOOLOGY

Value Addition Course (VAC) - Food, Nutrition and Health
Mo. of Howrs — 30
CREIMT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Crodits | Credit distribution of the Course Eligibility criteria | Pre-requisite of
Title Lecture | Tuterial | Practical Practice the :

. : ; ' | Course (if any)
VAC: Food, | 2 2 o [0 _ Passed Class X1l with | Nil
Nutrition Biclogy
and Health : -

Learning Dulcomes:
After studying this course, the students will be able 1o:

» 1. Learn the nutritional care concepls of distetics.

2. Study the chemistry of food and how cooking, processing, and preservation affect food quality.
1. Understand the fundamentals of nutrition science in relation to macro and micro nutrients,
4

. Learn how te manage dietary depariments in organizations.
if‘v §
‘\\}.r"“
o

\,g?

(¥ Scanned with OKEN Scanner



5. Learn how 1o evaluate patient medical records and interpret medical history,

6. Have a better understanding of the association of food and nutrition in promating healthy living.

7. Think more holistically about the relationship between nutrition science, social and health issues.
e Topic Na. of

Hours
1]

Unit | Basic concepl of food and nutrition

Food Components and food-nutrients, Concept of o balanced diet, nutrient
needs and dictary pattern for various groups- adults, pregnant and mursing
mothers, infants, school children, adolescents and elderly. Food Pyramid,
Muiriticnal anthropometry- BMI, waist-to-hip ratio, skin-fold test and
bioelectrical impedance; interpretation of these measurements
Unit Il [Food Biochemistry

Carbohydrates, Lipids, Proteins; their dictary source and role. Vitamins= theid
ietarysource and importance. Minerals- their biological functions. Dietary
ihers- Definition their dictary source and mutritional importance. Elementary
of Probiotics, Prebioticsand Organic Food.

Unit Il fHealth ’ |
nition and concept of health, major nulritional deficiency  diseasess

washiorkor and marasmus), deficiency disorders, their causes, symploms

ment, prevention and gOVEMMEN! programmes, if amy. Life style rel
hypertension, diabetes mellitus, atherosclerosis and obesity; sk
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[Fauses and prevention through dietary and lifestyle modifications. Social health |
peoblems- smoking, akcoholism, drug dependence and common ailments- cold,

cough, and fevers, their cauves and treatment.

% Recommended Readings
Texthaoks

-

Food, Nutrition and Health- 5. Goyal and P. Gupta
Food, Nutrition and Health- L. Tapsell

Introduction to Nutrition and Metabolism- David A. Bender and Shauna M. C. Cunningham

Mutrition &nd Dietetics- Shubhangini A Joshi

Textbook of Food Seience and Nutrition- Sunita Foy Chowdhury and Bani Tamber Aerl

Mutrition Science Tth Edition — B. Srilaksheni

The Nutritionist: Food, Nutrition, and Optimal Health- Robert Wildman

Value Addition Course (VAC) - Intellectual Property Rights

Mo, af Hours =30

CREDIT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

IEE'.H" |Cﬂ:ll'll |Cl'ld|l|ﬁ‘l__ﬁﬁﬂlll’lhl{:ulﬂl
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Title Lecture | Tutorial | PracticalPractice the
I ; o | Course (if any)
VAC: 7 7 0 0 P R Passed Class X1 with | Nil
lhtlllu:-lul J 1 k Ton Blu-lun" Tk
b i

Learning Outcomes:

After studying this course, the students will be able to:
* Understand the meaning and evolution of Intellectual property law, and also the impartance of protecting Intellectual property.
* Understand the concept and registration process of a patent and also the recent developments in patent system.
* Understand the concept of Trademarks and Copyrights, and also know the registration process along with infringement, offences,
and penalvies.
Unit Topie No. of
Huowrs
1o

Uit | ntroduction to IPR

ing of intellectual property, Origin, Nature, Meaning of Intellectual Property

E:::: Introduction of the Trade-Relsted Aspects of Intellectual Property Ri

(TRIPS), Agreement and the role of the World Trade Organization (WTO) i
khaping international IPR regulations, highlighting the implications af TRI
compliance at both national and global levels. Kinds of Intellectusl property ri
< | Copy Right, Patent, Trade Mark, Trade Secret and trade dress, Design, Layo
Design, Geographical Indication, Plant Varieties
r,ml Traditional Knowledge.

1
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3

Uit 11 tent rights and copy rights T
gin, Meaning of Putent, Types, Inventions which are not patentable

cgistration Procedure, Rights and Duties of Patenlee, Assignment anid license,
toration of lapsed Patents, Surrender and Revocation of Patents, Infringement
medies and Penalties. Copy Right - Origin, Definition amd Types of Copy
ght, Registration procedure, Assignment and license, Terms of Copy Right
iracy, Infringement, Remedies, Copy rights with special reference
o softwares.
& marks 10

Ui 101

gistration of Design, Cancellation of Registration, Interational convention or
ign, functions of Design. Semiconductor, Integrated circuits
layout design Act-2000.

Recommended Readings

b Rights - P. Namyanan

Imellectual Property - P

Intellectual Property Rights - Volume. landZ - ). Raftan

Intellectual Property Rights and the Law, Gogha Law Agency - G. B. Reddy

Law relating to Intellectual Property, Universal Law Publishing Co = B, L. Wadchra
1PR = P'. Marayanan .

Law of Intelisctual Property, Asian Law House - 5. B Mymeni.

1%l
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~ Value Addition Course (VAC) - Public Health and Hygiene
No. of Hours = 30
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credit | Credit distribution of the Course Eligibility criteria Pre-requisite of
Title s Lecture | Tutorial | PracticalPracti the

ce S0 s Course (if any)
VAC:Publi |2 2 L] 0 Passed Class XI1 with Mil
¢ Healih Biology
and
Hygiene

Learning Crufcomes:

After studying this course, the students will be able 1o;

i. Getaholistic overview nl'lhnr interdisciplinary nature of public health.
2. Understand public health issues in India particularly related to Malnutrition, sanitation issues and related burden of nfectious
disease, and the role of pollution & a public health concem.

“1";' 3, Gei knowledge on personal and public hygiene.

I'[ﬁ.h : Topic No.of
Hours

%2
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S
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Unit T INutrition — definition, mportance of Carbohydrate, Frotemn, Lipads and Minerals 10

ulnru:-hi diel - Basics of meal planning, Concept of energy, calories.
lieration and food fortification, Matemal health, Pepulation eantral and fami
Ware. Sexually transmitted diseases - HIV/IAIDS, syphilis, gonorrhea

rinagement of discases like Obesity, Diabetes mellitus, Cardiovascular
1nnaders.

Unit 1 rrllmit:ﬂu_ﬁrlqjmm. Moen-Communicable, Vecior Bome,  Sexual 1]

rmitted diseases and other social health problems
ommunicable and vector borne diseases and preveniion: Malarda, Typ

cpatitis (Jaundice), Dengue, chikunguniye: Couses and prevention meihods
IV/IAIDS, syphilis, gonorrhea. Management of diseases like Obesity, Di

ellitus, Cardiovascular disorders. Effects of smoking, alcaholism, swbstance
buse and drug abuse,

Unit 111 Ill effects of smoking. aleohalism, substance abuse and drug abuse, Hygien 10

nition, personal hygiene- body odour, oral hygiene, grooming, femini
iene, hand washing, teileiry. Community Hygiene, Enviranmental Sanitation
Sanitation in Public places occupational hygiene.

ecommended Readings
exibonks
« Textboak of Environmenial Hygiene for Mursing Students — K. K. Gill
« A Shor Book of Public Health — V. K. Muthu
Hygiene and Public Health- Gearge Moses
Principles of Occupational Health and Hygiene: An Introduction- Cherilyn Tillman
Health and Hygiene: with Anatomy and Physiology- Swami Sivananda
A College Textbook of Health and Hygiene- Aurvind Kumar Goel

[ LE]
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3 Value Addition Course (VAC)— Research Publication Ethics

Mo, of Howrs = 30
CREDIT DISTRIBUTION, ELIGIRILITY AND PRE-REQUISITES OF THE COURSE

Course

Title

VAL
Research
Publication
Ethics

N————

Learning Ouleomes:

Afler studying this course, the students will be able foc _ : . |
1. Have awareness about the publication ethics and publication misconducts aloag with the philosophy of science and eshics, research
integrity and publication ethics.

- 2. Identify research misconduct and predatory publications, plagiarism toals; and understand indexing and cilation databases, open

access publications, research metrics (citations, h-index, impact Factor, etc.).

[Oall | Tapic

| Na.of
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Unit I fPhilosophy and Ethics

i. Introduction to Philosophy: definition, nature and scope, concet, branches

ii. Ethics: Definition, moral philosophy, nature of moral judgments and
reactions,

Unit I | Scientific Conduct

10
L. Ethics with respect 1o science and research

ii. Intellectual honesty and research integrity

Elir Scientific misconducts: Falsification, Fabrication and Plagiarism (FFF)

i¥. Redundam publications: duplicate and overlapping publications, salami slicing
v. Selective reporting and misrepresentstion of datn

Unit 11 | Publicstion Ethics

i. Open access publications and initiatives

ii. SHERPA/RoMED oaline resource to check publisher copyright and self-
archiving policies

iid. Software tool to identify predatory publications developed by SPPU: UGC-
CARE list of journals

iv. Journal finderfjowrnal suggestion tools viz, JANE, Elsevier Journal Finder,
Springer Journal Suggester, eic.

Recommended Headings

Texthooks

« Philosophy of Science — A. Hird

« Ethics in Competitive Research: Do not get scooped; do not get plagiarized - P. Chaddah

« National Academy of Sciences, National Academic of Engineering and Institute of Medicine. (2009), O
being a Scientist: A Guide to Responsible Condwct in Research, Third edition, National Academic Press,

+  Indian Mational Academic of Science (INSA), Ethics in Science, Education, Research and Govemnance

5%

10
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L (2019). ISBN: 978-81-539482-1-7. J
+  Beall, J. (2012). FPredotory publishers are carrupling apen occess. Nature, 489(7413), 179,

Value Addition Course (VAC) - Mind Body Medicine

-
Mo, of Hours = 30
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE )
Course Credits | Credit distribution of the Course Eligibility criteria | Pre-requisite of
Tithe Lecture | Tulorial | Practical Practice : the
— b Course (ifany)
VAC: Mind | 2 2 i] o Passed Class X11 with | Nil
Bady Biology
Medicine

Learning Outcomes:

After studying this course, the students will be able to:

« (hain a comprehensive knowledge of the mind-body techniques/practioes and its use in health promotion and maintenance.
« Gain knowledge of a variety of tools and technigues to schieve optimal health.

'mit Topie Mo, al

-y Hours
Unit I History, scope and significance of mind-body medicine. 10
P:wngu such as meditation, breathing techniques, (@i chi, or yoga
interactions among the mind, body and behaviour, _

Mind-body techniques as psychological techniques, emational therapies or

%8

M- \5,5
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spiritual healing,

Unit Il Mind Body Wellness Elective for MBBS students : 2
Mind-body medicine, lifestyle modifiestion including diet, exercise and

yoga.
b Stress and resilience building. T
Unit 1l | Fundsmentals of mind body medicine and lifestyle modifications with
scientific foundations. Mind body medicine techniques like mieditation
biofeedback, exercise and yoga.
Stress Management and Resilience Technique (SMART).

commended Readings

Texthenks .

« Li icine = A. Th &_ Hansdak, D. Abexander and H. Giebel w

- hm;tﬁuhfﬁin:h:ﬂud;mﬁcw Thoughts On Health- The Ulimate Medicine) — R. Powell,
Wisargadatta and P. Madill s

« Yoga for the Body, Mind and Soul: 3. 1 ukundananda —

. :;I:E:lum Healing: Exploring the Frontiers of Mind/Body Medicine: D). Chopra

=) Value Addition Course (VAC)— Emotional Intelligence
| - M. of Hours - 30

RE-REQUISITES OF THE COURSE

= BUTION, ELIGIBILITY AND P
CREDIT DISTRI ; =

B
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Course Credit | Credit distribution of the Course | Elie eriteria Pre- r
requisite o
Title 5 Lecture | Tutorial | Practical/Practi ey the
o Course {if any)
Y [vac 2 2 0 0 Passed Class XITwith | Nil
Emotional Biology
| Intelligence &S

Learning Outcomes;

After studying this course, the students will be able ta:
I. Have Self-awareness, sell-management, social awareness and relationship management,
2. Discover Personal competence and technique of building emotional inselligence.
3. Gain insights into establishing positive relationship,

Unit Topic No. of

it 1 ature and significance n
ndelz of Emotional Intelligence: ability and trait
uilding block of emotional Intelligence: Seli-awnarensss, self-management,
ial awareness and relationship management.

Uit I |f-awareness: Observing and recognizing one’s own Teeling, knowing onc's T
, rengths and area of development .
= Self-management: Managing emotions, anxiety, fear and anger.
Unit [l | Social Awareness: Others perspeciive, empathy and compassion 10
ﬁsnnmmﬂtﬂ Readings
exibooks
158

k

s
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*  Self-Discipline: Life Management =

: - : = [, Johnsan

: g:: :: :lﬂt Reads on Emational Intelligence (2015)
551 Reads on Managing Yourself (2015)

Value Addition Course (VAC)— Animal Husbandry (Goat and Sheep)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

TEEa i et e

Sheep fa -
Learning Oulcomes:
ﬂﬂﬂ'ﬂud%iuﬂtiu:ﬂmmdm:wﬂluhhwmd:
1. Toldentify different breeds of Goat and Sheep for Goat and Sheep Farmin
:. ?&mﬁmwmmﬂummm g
o Prepare r lﬂlhn-l.ﬁndilgfﬂ‘ﬂﬂlﬂﬁbﬂphﬂﬂuﬂm' i constity vestack Pﬂﬂl‘
4. To Manage overall Goat and sheep health and diseases. ol feed com

-
Unit Topic No. ef Hours

Unit I to Goat and shecp Farming. Brief histary of goat and sheep r:g T

Urtarakhand and India. Importance of goat and sheep farming. Emplo
enfial i goat ond sheep Farming. Concepl of breed and

k]

(Y- %
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fli-vniini system (different Meat, Milch and Dual breeds of Goat),

Limi 11

TMJT goat and :Ihnlrp breeds of economic importance. Exotic breeds
Sheep experienced in India. Essential ToolsEquipment for poat
el management. Different methods of waste handling and wa
farming. The routine cleaning of goat and sheep shed.

in

tﬁnu:fypnnrgnﬂ and sheep farms, and fodder, Cost elTective ratio of It

oas and Sheep and their management. Study of different of
eep (male/fernale). Identification of impotent breeds nlmp:;‘:hﬁ
of imporant characteristics of exotic and indigenous goat and sheep

Intion for newbom, prower, buck and doe. Different systemic diseases o

(Recommended Readings
Textbonks:

. EmeSh:tpaM?E:medmﬂmmdmulmh;m Prassd
= Comprehensive Book on Goat Farming - Gupta and Amrnutkar’
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a SKILL ENHANCEMENT COURSE (SEC)
DEPARTMENT OF ZOOLOGY

Skill Enhancement Course (SEC) — Pearl Culture

Mo, of Hours = 45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Learning Chafcomes:
_'*:Il After studying this course, the students will be ahle to;

200
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Gain overall idea phowt Pear] Limip- itz bi . ] -
- . wlogy, iy the histol Fmantle, | formation etc.
R“':'E“'ﬂ"hfhlmhlupmim ¥ WWH ¥ the oy o e, pear

® & ® ® ®

Setupapearlcuburesysteminpond/ianks.
StartentrepreneurshiponPeariculiure.
Start-upwiththehelpofexistingGovemmentfunding.
i Topic No. of
Howurs
Unitl  fIntroduction to pearl culture: History and scope of pear] culture, (T3

Global Status of pear] Industry with special reference to India.
ldentification of pear] producing species from phybum Mollusca.
orphology and anstomy of Unio.
and histolegy af mantle,
ormation of pearls, mussels producing pearks.

Ukt [T iology of Linia 05
ruction &nd maintenance of pond for Pear] Culture.
| Surgery and Insertion technique foreign particlesbead of for pearl
ormation. Post innalcars.
Unit ITl  Harvesting of pearl. 05
sing of pearl,
orting of pearl.
nomic viability of Pear culture.
arketing and economical concem of pearl industry.
Fractical

1. Identification of pearl producing species from phylum Mollusca, 30
2. Construction and maintenance of pond for pearl culture.
3. Collection of pearl, bleaching, cleaning and sonting of pearl, quality

iy
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Essurance of pearl,
4, S'I.I'E'EI'J-' and insertion technique foreign particles/bead of for pearl,
3. Physicochemical parameters necessary for pearl cullure,
6. Marketing of pearl.

Recommended Readings
Textbooks

* Fishery Science and Indian Fisheries. C. B, L. Srivastavs and 5. Srivastava
» Pearls: Natural, Cultured and imitation (Butterworths Gem Books) — A. E. Fam

* Agquaculture farming and husbandry of freshwater and Sorting of Pearl, Marketing and
sconomicsconcemed with Peasl Culture. Generstion marine organisms - 1. E. W. Bardach

+_Pearl Farming. Australia (Nat Geographic; Mag publication) — D. Dobilet

Skill Enhancement Course (SEC) - Vermiculture

No. of Howrs — 45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

. L
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Learning Chutcomes:
After studying this course, the students will be able 1o:

& .
- Il;mcl?lhn_ul unhw:'np biology and role of eanbworm in s0il in association with microorganism.
entify different species of earthworms and compare their characteristics
- o i ;
Learn about biodiversity: Students can learn about the biodiversity of local earthworms.

Unit Topie Mo of
Unit I IMn of earthworms: Habit, habitat, extermal features, classificati = 05
Tmfmm: pn_:iﬁarn andcocoon formation of canthworms. Earhworms
|ﬂh|?t of soil fertility, as plant growth promoters, s soil healih regulators
_Inghnal habitat grouping — Epigeic, Endogeic and Anecic. Easthworms as
vironment protectors, Earthworm in organic farming and decomposit
. medicine, and baits, h“-|
Unit I1 i

vermicompasting materiale. Selection of efficient and
species for vermicom i

shundant esthworm

Uit IHi

worm amnd as model organism for current reseaschspecial reference 1o soi
icology.Role of Eathworms im organic wasie mansgement, microbial
teractions in the decomposition of organic matler.

wo o
v
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Practical

l. Construction of vermicompast pit

4. Staking and cubtivation of Earthworm species,

3. Physicochemical paramieier of sofl for vermicomposting.

4. Collection and identification of caste and cocoon from composs pi.

5. Economical Iht]-unm:wh:nnkumpm and its marketing viabdlity.
{ecommended Readings
Texibonsks:

Hioloyy and Ecology of Tropical Earthworms - Priya Shankar Chaudhari and 8.M, Singh
*  Vermiculiure and Vermi-Biotechnology- Dr.Rajiv K, Sinha

* Vermitechnology: The Biology of Eanhworms -R. K. Duita

* Principles of Organic Farming- E. Somasundaram, D, Udhays Nandhini

* Vermicomposting For Sustainable Agriculture- R K. Pawar

A

Skill Enhancement Course (SEC) - Sericulture

MNo. of Hours — 4%
CREDIT MISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

AN/
p &
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';mnim Duteomes: |

After studying this course, the students will be able 1:

* Understand overall aspects of sericulture

* Creates awareness i i
. among siudents sbout ihe Feanomic imponance and suitability of sericulture in India
* Learn vagious kechnologies involved in sericulture.

Limit

Topic

Ma. of
Hours

Unit1

Unit 11

ntrodisction to sericulture: History development and economic significance
ilk production. Iﬂrndwtimmnmﬂukmupmnfwimmw its "
han.
ajor silkworm species and their life cycles: ilkow
‘_}- iy sy malberry silkworm (Bombyx
vironmemal conditions required far silkworm

portance of Mulberryleavesin uﬁ:dmrrwﬁml.phmln;. irrigation,
disease management in mulberry farming, Requirements, maintenance
i Pest control of silk worm, ; o .
ilk worm Production and Harvesting: Formation, methods, factors,
ervation, quality, Cocoon sorfing and marketing,

Unit 111

ilk Reeling and Processing: Methods of silk reeling: Charka, Filature,
Automatic reeling. Quality assessment of sili.
Dizeases and Pest Management in Sericulture.

P
v
SR %
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57

L

lf.mn:miu and commercialization viability of sericulfure.

Praciical

Variows aspects of Sericulture in field, e

- Maintenance/Rearing techniques of Silk werm in Isbarstory conditions
food and feeding behavior of Silk worm (Mulberry and Non-Mulberry)

Physicochemical parsmeters for silk meath rearing Silk worm

. Production and Harvesting.

- Marketing of 5ilk products,

B

WA de b

Recommended Readings
Te 2

« Handbook of Practical Sericulture — U], Maparaj

= Sericulture in Indta: Economics and Opportunities — K. M. Reddy

Skill Enhancement Course (SEC) - Biofloc Fish Culture

Mo of Hours = 458
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
an
{.
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Learning Dutcomes:
After studying this course, the students will be able to-

* Learn about the basics of Biofloc and it's imporant as a skill for self-sustainable and se
-Lﬂmpmdmimnfl‘uhinmelugumh

with minimum use of water source and land to help in the total production of fish for
haman consumption in India.

* Leam about how 1o set-up the technology booking into the different conditions and availability of space and training.

* Understand Iﬁlhﬂmnlmﬂn-fmmllgmhmmwhhlhﬂhhgim krowledge of bacteria culiure, water quality
management

* To leam the types of fish species, types of feed and feeding, density of fish to be maintain in the panicular volume of water etc,

Limit ﬁp& Mo, of
e Hours
Unit I ion 1o basics of Biofloc technology and its applications in aquaculure 0%

usiry, Standard operating procedure, Microbial Role in Biofloc System,
ign Set-up and installation of Biofloc system, Biosecurity, Advance over
aguesculiure.
Unit 1 mﬂmgmmun parameters: Floc volume,Floc water preparation o5

itoring and management of Dissolved Oxygen level and acration, pH,
108
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nductivity, Temperam i
s re, Salinity, Ammaoni ilmate, Nitri i
management of Biofloc culun:i: Rile of d:d};uhm:l?m

05

1. C-um_um;linu _nml maintenance quality of Biofloc fish tank, 30
2. Physicochemical parameters optimum for Biofloc fish cuhtare.

3. El:uck[nl.'_h-‘lwmiﬂl and marketing of Biofloe produs.

Flroumnmdul Readings

Textbooks:

= Ezhilmathi, 5 and EFEIMnmiHBhﬂmNm'yE}!m for Vannrmei Shri 1 i
and 5Felix, Scholars World (Scholars Warld) Sl i

* Biofloc Technology (BFT): A Review for Aquaculture Application and Animal Food Insdissiry

* MauricioEmerenciano, Gabriela Gaxiola and Gerard Cugon

Skill Enhancement Course (SEC) - Immunodiagnostics

(M
i
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Learning Outcomes:

After studving this course, the students will be able 1o
* Understand the Fundamentals of Immunodiagnostics.

» Analyvze the Role of Immuncdiagnostics in Discase Detection.
* Toleam aboul autoimmune diseases, Cancer and Infectious diseases,

[ Unit

Topic

Mo, of
Hours

Uimit 1

Immunodiagnostics — introduction, basics of antigen-antibody reactions.
Serology, serum preparation.

Serodiagnosis, immunodiagnosis, coprodiagnosis.

Precipitation techmiques, Blotting techniques.

Umin 1T

Microscopy-based techniques (immunofluorescence).
Cell-analysis technigues.
Preparation of antibodies.

210

s
%
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Unit Il | Immunodiagnosis, Cytokine 3 cellular  immunotherapy  of tumars 0%
Immunctherapy of tumars with antibodies; Tumor vaccines.

Fractical

I Preparation of Hyper Immune serum, its aliquots and serum heat 0
inactivation,

2. Preservation and quality eantrol measures of serum,

3. Immumoprecipitation tess: single and double immune diffusion .

4. Haemagglutination assay.

ecommended Readings
Texibooks:

= Ivan M. Roitt, Essentials of Immunology,

* Elgert, Immunology: understanding the immune system.
* Kuby Essentials of Immunology 6tk Ed. (2007). Freeman and Company. New York

Skill Enhancement Course (SEC) — Hematological Techniques

No. of Hours - 45
CREDIT DISTRIBUTION, ELIGIBILITY AND FRE-REQUISITES OF THE COURSE

| . 3
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Topic Mo. af

_ Hours
ntroduction to Hematology: Introduction 1o Blood, Functions of blood { Transport (T3
unctions, protective function, Regulatory Functions, Homeostatic
iscellanesus Functions),

ition of blood:Erythrocyte Parameters: RBC count, Hemoglobin (Hb
obin  estimation  (Methods:  Sahli's, Cyanmethemoglobin, ez,
it (Het). Leukocyte Parameters: WBC count, Differential countPla:
Erythrocyte Sedimemation Rate (ESR).

esis (Blood cell formation): Definition of hempaoiesis, sites of
iesis, Types of hemopoiesis, Regulation and disorders of hemopaiesis.
lood collection techniques in chordates {Vertebrates). Anticoagulants used in
logy.
Coagulation and Blood Typing: Mechanism of bloed coagulation.
ing time and clotting time. Prothrombin time (PT) and Activated Partial
astin Time (APTT). Blood groups and Rh factor delermination

M2

Pz
o
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Unit I

ematological Disorders and Dingnostic Techniques: Common hematologi e
isorders: Ancmia, Leukemia, Thrombocytopenia. Blood parasites in cho
e.g. Plasmodium, Trypanosoma). Immunchematology and role of blood
ty. Advanced techniques in hematology: Flow eytemetry, Hematologica
yzers. Clinical significance of hematological tests.

PFractical

1. WBC and RBC cell count.

2. Bleeding time, Clotting time,

1. Haemoboglobin Estimation,

4. Total Leukocyte count, Differential Leukocyie count.
5. Estimation of ESR in human blood

Hecommended Readings

Texibooks:
"Fundamentals of Hematology™ = P. Chakrabosty
"Textbook of Hematolopy™ — Shirish M. Kawihalkar
*Essentials of Hematology" — Purnima D. Khaskar
Hematology: Studies in Animals and Humans™ - F.N. Campbell
"Hematobogy: Clinical Principles and Applications” = Bernadeite Rodak

® ® # W @
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ENVIRONMENTAL STUDIES AND VALUE EDUCATION

Programme: Undergraduation (1G) T Year: 1%

course

Subject: Value ndded | Course Titte: Environmental Studies and

Semester: 1

Value Education VAC-1

Credit : 2

fm‘. Eﬂ‘rﬂ.‘i‘: As per University Rules

e el e

Course Code:

————

n
|
|

|
|
|
1
|

Jd

| Credit Distribution Eﬁﬁﬁrﬂ'-‘f‘umri:ﬁ',anrﬁE!}: 2-0-0)
' Min. Passing Marks: As per University Rules

i L |

Course QOutcomes:
. Understanding of basic concepts of ecology, ccosystem, environment and biodiversity conservation,

2. Acquaintance with the environmental pollution, sustainable development and natural hazards.

3. Understanding the concept of environmental impact assessment (EIA), Air Quality Index ( AQI).

4. Understanding the role of individuals in environmental protection, human values and ethics,

professional ethics corporate social responsibility value-based institutions/organization.

Lrmii

Topic !

ND. ui'_ ]
lectures

| Unit 1

Rencwable and Nonrenewable MNatural resources. Ecosystem: concept,
structire & [unctions of ecosystem: producer, consumer, decomposer, food i
chain, energy flow, Ecological pyramids, Conservation of Biodiversity- In- |

situ & Ex- situ conservation of biodiversity.

e

07

Unit I

Environmental pollution, Role of individual in Pollution control, Social lssues
and Environment, Sustainable Development, Global wanming & climate
change, Natural hazards, Environment Protection Act 1986

08

Y Unit oI

National Green Tribunal (NGT), Air Quality Index (AQI), Importance of
Indian Traditional Knowledge (ITK) on environment, Environmental Impact
Assessment (EIA)

Unit TV

07

Human Values- Introduction- Values, Characteristics, Types, Developing
Value system in Indian Organization, Professional ethics,
Swami Vivekananda's philosophy of character building, Gandhi's concept of |

seven 5ins, AP.J. Abdul Kalam view on role of parents and teachers.
Corporate Sociul Responsibility (CSR): concet, types and models of CSR
Holistic Approach in Decision minking- Decision making, the dﬁiﬁinll-lllnki.ng '

process, The Bhagavad Gita: dbarma and holistic niamgemmu.

-
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supgested Reading:

i

1. ATlext : : i
;oo Book of Plany Ecology: Author(s)- R.S. Ambasht and N.K. Ambasht; CBS publishers &
Distributors, New Delhi '

4. E ; -
::u'lﬂ‘r::}." and 'IJerl:rm'm:nl: Amhur(,q}. PD Sharma; Rastogi Publications, Meerul

3. Ecology, Environment and Resource Conservation: Author(s)- 1.8. Singh, 5., Singh and s
. Luptay 8. Chand and Compony Pvt. Lid., New Delhi,

4. Environmental Pollution: Authors- Omkar Verma Ravi Shanker

3. Moral and Value Education: Principles and Practices: Author 5. P. gharma, Educational Book on
Ethics and Character Development Paperback

Suggested Online Link:

L: hltps:fh‘mw-mi_nrgfsusminnblﬁdcvdnpﬂmﬂwalainah!udt‘.\fﬂlﬂiﬂﬂml'ﬂﬂﬂm | &
2. hitps//www.india.gov.in/my-govemment/schemes

3. https:// www.legi;'latinn.gmr.ukfugggﬂﬂlﬂﬁlfﬂnnt:n!;
4, htlp',f."::m;p.inﬂihnc!,ac-inf’

5. hiips:/fonline gndu ac in/pdfHANDBOOHU MANPROFESSIONA LETHICS pdf
|
6. hrrps:ﬁiipa,nrg.iru'uplua-:la’mlng:,r.pdf
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