28" BoS

Department of Zoology

B.Sc. Zoology

Four-Year Undergraduate Program
FYUP (Eight-Semester Course) As per NEP

Course Contents & Syllabus

[For the students enrolled in 2026-27 academic session]|
&
[The 2" year (3" & 4™ Semester) students of academic session 2025-26 |

A==

Hemvati Nandan Bahuguna Garhwal University
(A Central University)
Srinagar Garhwal-246174 (Uttarakhand)

I|Page



Course Structure and Credit Allocation

First Year (NHEQF Level-4.5)

Course Semester-1 Semester-11
Category X Credits X Credits
Subject Paper T TP Subject Paper T Tp
e et . Animal . Animal
Dlsc1.plme DSC-1 (Major) Bl 3 |1 DSC —II (Major) Diversity-II 3 |1
Specific Animal Animal
Core DSC-1 (Minor) . 3 |1 DSC —II (Minor) Dol 3 |1
MD/ID Laboratory Basic
(Minor)- MD/ID (M)-1 Techniques in |3 |1 MD/ID(M) -2 . 3 |1
. . Instrumentation
Subject-1 Biology
MD/ID
MD/ID (G)-1 3 |- MD/ID (G)-11 3 |-
(General) © ©)
AMSC/Field
AEC- Work/SEC
AEC/ Communication Communication Or
Skill : 3 |- . AMSC* 3 |-
AMSC o Skills Field work/ SEC/
Communication
AMSC Skills
Understanding Understanding
and Connecting . and Connecting
with i‘;deéztj;‘:ii with Environment | Life Skills &
VAC Environment Or with Bla |- Or Personality 2 |-
Life Skills & . Life Skills & | Development
. Environment .
Personality Personality
development Development
Total 17 | 3 17 | 3
NHEQF Student on exit after successfully completing first year (i.e., securing minimum required 40
Level-4.5 credits + 4 Credits in one vocational course/skills-enhancement course of 4 credits) will be awarded
) “Undergraduate Certificate” of one year, in related field/discipline/subject

The student may opt for Communication Skills in one semester, and any one course from Additional
Multidisciplinary skill Course (SEC--AMSC) in the other semester.

AMSC- Additional Multidisciplinary Skill Course (is offered as SEC)

List of Additional Multidisciplinary Skill course (SEC-AMSC) courses:
Following are the courses which will be offered by the University under AMSC under the 4-year U.G. program.
University may add new courses under AMSC in future along with the following courses:

- Plant Nursery Development and Management - Basic Yoga practices
- Physical Education and Sports Management - Regional Folklores and their cultural context
- Indian traditional music - Tour and travel Operations

Communication Skills- AEC :‘Communication Skills’ course will be offered in Hindi, English and Sanskrit
Languages, student may opt any one language for studying the course

Life Skill & Personality Development — VAC Understanding and connecting with environment- VAC

Note: Student can opt Zoology subject as either Discipline Specific Major or Discipline Specific Minor or as
Multidisciplinary/Interdisciplinary (MD/ID) Subject.
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Second Year — NHEQF Level- 5

Semester-I11 Semester-1V
Course Credits Credits
Category Subject/Title Paper TP Subject /Title Paper TP
Major-1I Elementary Cell Physiology and
(One DSC (Major)- Biology & 4|1 DSC (Major)- Elementary 4 |1
Subject) 11 Molecular v Biochemistry
Major Biology
Minor-I Elementary Cell Physiology and
DSC (Minor)- Biology & DSC (Minor)- Elementary
(One 3|1 . . 3|1
Subject) 11 Mglecular v Biochemistry
Biology
SEC SEC (Il\lfiajor) Aquaculture* 3| - SEC (Il\"llajor) Aqllézrel;;l;mh <
M.D/I.D Introduction to Introduction to
(Minor) M.D/LD (M)-I1T Invertebrates 31 M.D/LD (M)-IV Vertebrates SE
AEC Indian, Indian,
(Language Modern, 1 5 ) Modern, 1 5 | .
based Regional Regional
courses) Language-I Language-I1
AEC-Indian AEC-Indian
Knowledge Knowledge
System System
VAC/AEC Or 1 2 Or 1 2 | -
VAC-Culture, VAC-Culture,
traditions and traditions and
moral values moral values
Total 6 17 | 3 6 17 | 3
NHEQF Student on exit after successfully completing Second year (i.e., securing minimum required 80
Level 5 credits + 4 Credits in one vocational course/skills-enhancement course of 4 credits) will be awarded
“Undergraduate Diploma” of two year, in related field/discipline/subject.

IKS- Indian Knowledge System- AEC

Culture, Traditions and Moral Values- VAC

Students are required to study both courses — Indian Knowledge System (IKS) and Culture, traditions and
moral values — during the 3rd and 4th semesters. However, they will have the flexibility to study one course
in each semester.

IMR Language- ‘Indian, Modern, Regional Language’- Hindi, Sanskrit and English (Student have to study 2
different languages in the second year with one language in one semester and other language in another
semester). One additional course titled “Heritage of Indian Languages” shall be offered, which students may opt
for in lieu of any one prescribed language course, subject to the applicable regulations of the programme.

*The department will offer a 3-credit SEC-Major course in a fully theory-based module.

Note: Student will continue with the same Discipline specific major & Minor in the second year (III & IV
Semester) as studied in the first year (I & II semester) of the FYUP.
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FOUR-YEAR BACHELOR’S DEGREE PROGRAMME WITH HONOURS/RESEARCH
(B.Sc. Zoology)
SYLLABUS (w.e.f. 2026-27)
B.Sc. First Year (I Semester)

DSC-1 MAJOR/CORE ZOOLOGY
(Theory: 3 Credits; Practical: 1 Credits)
SOLS/Z00/DSC (Major)-1

Animal Diversity-I 3 Credits

Unit 1.
Introduction to Non-Chordata: General characters; Outline classification upto Classes.
Protozoa: Salient features; Study of structure, locomotion and nutrition.
Unit I1.
Origin of Metazoa.
Porifera: Salient features; Canal system in sponges.
Coelenterata: Salient features; Alternation of generation in Coelenterates, Coral and coral reefs.
Unit II1.
Helminthes: Salient features; Study of Taenia and Ascaris with reference to morphology, reproduction (life-
cycle).
Annelida: Salient features; Types and significance of coelom; Metamerism and its significance; Study of
Hirudinaria with reference to morphology and reproduction; Trochophore larva and its significance.
Unit IV.
Arthropoda: Salient features; Zoological importance of Peripatus and Limulus; Economic importance of
arthropods.
Mollusca: Salient features; Study of Pila with reference to morphology and respiration.
Echinodermata: Salient features; Study of Asterias with reference to morphology, locomotion, water vascular
system.
Recommended Books:

1. Barnes, RD: Invertebrate Zoology (4thed.), Holt-Saunders,1980.

Barrington, EJW: Invertebrate Structure and Function, Nelson,1987.

Hickman, Roberts & Hickman: Integrated Principles of Zoology (7™ ed) Times-Mirror, Mosby, 1984.
Iyer: A Manual of Zoology, Part I. Viswanathan, 1973.

Kotpal, RL: Modern Text Book of Zoology: Invertebrates, Rastogi Publications, 12" edition, 2019
Marshall & William: TextBook of Zoology, VolI (Parker & Haswell, 7" ed.) Macmillan, 1972.

A
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B.Sc. First Year (I Semester)

DSC-1 MINOR/CORE ZOOLOGY
(Theory: 3 Credits; Practical: 1 Credits)
[For students with Major Subjects other than Zoology]

SOLS/ZOO/DSC (Minor)-1

Animal Diversity-I 3 Credits

Unit L.
Introduction to Non-Chordata: General characters; Outline classification upto Classes.
Protozoa: Salient features; Study of structure, locomotion and nutrition.
Unit II.
Origin of Metazoa.
Porifera: Salient features; Canal system in sponges.
Coelenterata: Salient features; Alternation of generation in Coelenterates, Coral and coral reefs.
Unit II1.
Helminthes: Salient features; Study of Taenia and Ascaris with reference to morphology, reproduction (life-
cycle).
Annelida: Salient features; Types and significance of coelom; Metamerism and its significance; Study of
Hirudinaria with reference to morphology and reproduction; Trochophore larva and its significance.
Unit IV.
Arthropoda: Salient features; Zoological importance of Peripatus and Limulus;, Economic importance of
arthropods.
Mollusca: Salient features; Study of Pila with reference to morphology and respiration.
Echinodermata: Salient features; Study of Asterias with reference to morphology, locomotion, water vascular
system.
Recommended Books:

7. Barnes, RD: Invertebrate Zoology (4thed.), Holt-Saunders,1980.

8. Barrington, EJW: Invertebrate Structure and Function, Nelson,1987.

9. Hickman, Roberts & Hickman: Integrated Principles of Zoology (7" ed) Times-Mirror, Mosby, 1984.
10.Iyer: A Manual of Zoology, Part I. Viswanathan, 1973.

11.Kotpal, RL: Modern Text Book of Zoology: Invertebrates, Rastogi Publications, 12" edition, 2019
12.Marshall & William: TextBook of Zoology, VolI (Parker & Haswell, 7" ed.) Macmillan, 1972.
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B.Sc. First Year (I Semester)

SOLS/Z00/DSC (Major)-1 (P) Animal Diversity-I (Practical) 1 Credit
SOLS/Z00/DSC (Minor)-1 (P) Animal Diversity-I (Practical) 1 Credit

Study of museum specimens/slides:

Protozoa:

Amoeba, Euglena, Plasmodium, Paramecium, Trichomonas, Trypanosoma, Monocystis, Vorticella
Porifera:

Sycon (including T.S. and L.S.), Hyalonema, Euplectella, Euspongia

Coelenterata:

Obelia, Physalia, Aurelia, Tubipora, Metridium, Hydra, Gorgonia, Pennatula
Platyhelminthes:

Taenia solium and study of its life history stages, Schistosoma, Fasciola
Nemathelminthes:

Male and female Ascaris lumbricoides, Wuchereria, Ancylostoma

Annelida:

Aphrodite, Nereis, Pheretima, Hirudinaria, Polygordias

Arthropoda:

Palaemon, Cancer Limulus, Palamnaeus, Scolopendra, Julus, Periplaneta, Apis, Musca
Mollusca:

Chiton, Dentalium, Pila, Unio, Loligo, Sepia, Octopus

Echinodermata:

Pentaceros, Ophiura, Echinus, Cucumaria, Antedon, Holothuria, Astreas
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B.Sc. First Year (I Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Theory: 3 Credits; Practical: 1 Credit)
SOLS/ZOO/MD/ID- 1
Laboratory Techniques in Biology 3 Credits
Unit I

Solutions Preparation: Solute, Solvent, Solution; Water-based or aqueous solution for biological application,
Methods for dissolving the solute in purified water and adjusting the pH of the solution. Method for addition of the
quantity sufficient (QS) to reach the desired volume; Buffer solution; Molarity, Normality

Unit IT

Concentration and Measuring Volumes: Serial dilution, Use of a serial dilution to prepare standards for generating
a standard curve; Serological Pipettes, Pipettors use of pipet-aid, Measuring Mass: Analytical balance, Weighing,
tarring

Unit IIT

Study the parts of a compound microscope- eyepiece and objective lens, condenser lens, mitror, stage, coarse and
fine adjustment knobs, and their basic functions. Micrometry- Measuring microscopic organism, measuring cell
size in permanent slide viz. protozoan, microscopic invertebrates, egg diameter etc. Recording of microscopic
images and videos using microscopic camera.

Unit IV

Museum preparation- Preserving macroscopic organisms (invertebrate and vertebrate specimen). Permanent slide
preparation: basic histological and histochemical techniques,

Laboratory safety: Laboratory lay out, wet lab, storage of chemicals and glassware. Maintenance of Laboratory
equipment (microscopes, centrifuge, incubators, analytical and electronic balances, electrophoretic units, pH meter,
turbidity meter etc.); precautions while working in laboratory.

Recommended Books:

1. Charles R Cantor, Paul R. Schimmel (2008). Biophysical Chemistry (Techniques for the Study of Biological
Structure and Function), Part II, W.H. Freeman and Company, ISBN-13: 978-0716711902

2. Plummer David T. (2004). Introduction to Practical Biochemistry, 3" edition, Tata McGraw Hill, ISBN-
9780070994874

3. Wester John G. (2008). Bioinstrumentation, Wiley & Sons, ISBN-97881265136

4. Wilson Keith, John Walker (2010). Principles and Techniques of Biochemistry and Molecular Biology,
Cambridge University Press, ISBN-978052173167
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B.Sc. First Year (I Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Practical: 1 Credit)
SOLS/Z00/MD/ID-1 (P)

Laboratory Techniques in Biology (Practical) 1 Credit

1. Preparation of an Aqueous Solution of a Given Molarity.

2. pH Adjustment of a Buffer Solution, demonstrating the use of a pH meter and safe handling of acids/bases.
3. Performing a serial dilution of a stock protein solution.

4. Use of Pipettes, Micropipettes and pipet-aid devices.

5. Measurement of mass: demonstration of tarring, weighing, and transferring.

6. Preparation of a Buffer Solution of Specific Normality.

7. Study and Identification of Compound Microscope Parts.

8. Demonstration of Micrometer for Measuring the Diameter of a Microscopic Organism.

9. Preparation of Permanent Slides
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B.Sc. First Year (I Semester)

DSC-1II MAJOR/CORE ZOOLOGY

(Theory: 3 Credits; Practical: 1 Credits)

SOLS/Z00/DSC-Major-2

Animal Diversity-11 3 Credits

Unit I

Introduction to Chordata: General characters and outline classification of Chordates upto Classes.
Hemichordata: General characters; Balanoglossus: morphology and development.

Urochordata: General characters and classification; Herdmania: Morphology and Retrogressive metamorphosis.
Cephalochordata: Classification and salient features; Branchiostoma (=Amphioxus): Morphology and
development.

Unit I1.
Cyclostomata: General characters and classification; External features of Petromyzon and Myxine.
Pisces: General characters of cartilaginous and bony fish; Dipnoi: Distribution, General characters, and affinities;
External features, Digestive system of Scoliodon; Scales and fins of fishes, respiratory organs in fish.

Unit II1.
Amphibia: General characters and classification, Elementary idea of parental care
Reptilia: General characters; Terrestrial Adaptations; Poisonous and non-poisonous snakes; Biting mechanism
in snakes; Venom and Antivenom.

Unit IV.

Aves: General characters; Digestive and Urinogenital System of Columba; Feathers in Birds; Aerial
adaptations in birds.

Mammalia: General organization, salient features, and distribution of Prototheria, Metatheria and Eutheria.

Recommended Books:

Kotpal, R.L.: Modern Text-book of Zoology, Vertebrates. Rastogi Publication, 2007

Jordan, E.L. and P.S. Verma: Chordate Zoology. S. Chand & Co. Ltd., 2013

Hildebrand, M. Goslow, G.: Analysis of Vertebrate Structure, Wiley,1998

Romer, A.S., T.S. Parsons: Vertebrate Body, Saunders (W.B.) Co Ltd; 5" Revised edition, 1977
Pandey, B.N., Mathur, V. Biology of Chordates. PHI Learning Pvt. Ltd., Delhi, 2019

M
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B.Sc. First Year (I Semester)

DSC-2 MINOR/CORE ZOOLOGY
(Theory: 3 Credits; Practical: 1 Credits)
[For students with Major Subjects other than Zoology]

SOLS/ZO0O/DSC Minor-2
Animal Diversity-11 3 Credits

Unit I

Introduction to Chordata: General characters and outline classification of Chordates upto Classes.
Hemichordata: General characters; Balanoglossus: morphology and development.
Urochordata: General characters and classification; Herdmania: Morphology and Retrogressive metamorphosis.
Cephalochordata: Classification and salient features; Branchiostoma (=Amphioxus): Morphology and
development.

Unit IT
Cyclostomata: General characters and classification; External features of Petromyzon and Myxine.
Pisces: General characters of cartilaginous and bony fish; Dipnoi: Distribution, General characters, and affinities;
External features, Digestive system of Scoliodon; Scales and fins of fishes, respiratory organs in fish.

Unit IIT
Amphibia: General characters and classification, Elementary idea of parental care
Reptilia: General characters; Terrestrial Adaptations; Poisonous and non-poisonous snakes; Biting mechanism
in snakes; Venom and Antivenom.

Unit IV
Aves: General characters; Digestive and Urinogenital System of Columba; Feathers in Birds; Aerial
adaptations in birds.
Mammalia: General organization, salient features, and distribution of Prototheria, Metatheria and Eutheria.
Recommended Books:

Kotpal, R.L.: Modern Text-book of Zoology, Vertebrates. Rastogi Publication, 2007

Jordan, E.L. and P.S. Verma: Chordate Zoology. S. Chand & Co. Ltd., 2013

Hildebrand, M. Goslow, G.: Analysis of Vertebrate Structure, Wiley,1998

Romer, A.S., T.S. Parsons: Vertebrate Body, Saunders (W.B.) Co Ltd; 5" Revised edition, 1977
Pandey, B.N., Mathur, V. Biology of Chordates. PHI Learning Pvt. Ltd., Delhi, 2019

e S
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B.Sc. First Year (II Semester)

SOLS/Z0O0O/DSC (Major)-2 (P) Animal Diversity-II (Practical) 1 Credit
SOLS/Z00/DSC (Minor)-2 (P) Animal Diversity-II (Practical) 1 Credit

Study of museum specimens/slides:

Protochordata: Balanoglossus, Herdmania, Branchiostoma, Agnatha: Petromyzon, Myxine

Pisces: Sphyrna, Pristis, Torpedo, Exocoetus, Anguilla, Acipenser, Latimaria, Chimaera

Amphibia: Ichthyophis/ Ureotyphlus, Salamandra, Bufo, Hyla

Reptilia: Chelone, Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodylus, Gavialis; Key for Identification
of poisonous and non-poisonous snakes

Aves: Study of six common birds from different orders

Mammalia: Sorex, Bat, Funambulus, Loris, Platypus, Opossum, Kangaroo, Manis, Dolphin, Whale, Lutra,
Camel, Polar Bear (Photographs)

An “animal album” containing photographs, cutouts, with appropriate writeup about the above mentioned taxa.
Different taxa/topics may be given to different sets of students for this purpose. These need not be repeated as

drawings by the album maker.
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B.Sc. First Year (II Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Theory: 3 Credits; Practical: 1 Credit)
SOLS/ZOO/MD/ID- 2
Basic Instrumentation 3 Credits
Unit I

Principles and applications of Microscopy: Light, phase contrast, confocal, transmission electron microscopy
(TEM & SEM), Principle and application of Colorimeter. Principle of UV-Visible absorption spectrophotometry,
instrumentation, and applications, Fluorimetry: Phenomena of fluorescence, intrinsic and extrinsic fluorescence,
instrumentation and applications [8 Hours]

Unit II

Principle of centrifugation, basic rules of sedimentation, sedimentation coefficient, various types of centrifuges,
different types of rotors, differential centrifugation, density gradient centrifugation

Basic principles of chromatography: Partition coefficient, concept of theoretical plates, various modes of
chromatography (paper, thin layer, column), preparative and analytical applications, LPLC and HPLC. Principle
and applications of: Paper Chromatography, Thin Layer Chromatography. Molecular Sieve Chromatography, lon
Exchange Chromatography, Affinity Chromatography [10 Hours]

Unit II1

Basic Principle of electrophoresis, Paper electrophoresis, Gel electrophoresis, discontinuous gel electrophoresis,
PAGE, SDS-PAGE. Agarose gel electrophoresis, buffer systems in electrophoresis. Electrophoresis of proteins and
nucleic acids, protein and nucleic acid blotting, detection and identification [6 Hours]

Unit VI

Principle and applications of pH meter, autoclave, biosafety cabinets/practices; polymerase chain reaction; Water
analysis kit; Principle and application of Turbidity meter, Conductivity meter, Flow meter; Types of Owen &
Incubators-BOD & COD Incubator [6 Hours]

Recommended Books:

1. Freifelder, D. (1982). Physical Biochemistry: Applications to Biochemistry and Molecular Biology, 2™
ed.,W.H. Freeman and Company, New York

2. Plummer D.T. (1998). An Introduction to Practical Biochemistry, 3™ ed., Tata McGraw Hill Education Pvt.
Ltd., New Delhi
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B.Sc. First Year (II Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Practical: 1 Credit)

SOLS/ZOO/MD/ID- 2 (P)

Basic Instrumentation (Practical)

1. Demonstration of Light Microscope — Parts and focusing.

Photographs of UV-Vis Spectrophotometer and Fluorimeter.
Charts: Types of rotors, sedimentation principle, density gradients.
Separation of plant pigments using Paper Chromatography.

Demonstration of steps in electrophoresis and pre-prepared gel image printouts.

N kW

Water sample analysis e.g. Dissolved Oxygen, pH and Conductivity
8. Charts: Working of PCR, Biosafety Cabinet Types.

Charts of optical paths of light, phase contrast, confocal microscopes, SEM and TEM.

1 Credit
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B.Sc. Second Year (II1 Semester)

DSC-III MAJOR/CORE ZOOLOGY
(Theory: 4 Credits; Practical: 1 Credits)

SOLS/Z00/DSC Major -111
Elementary Cell Biology & Molecular Biology 4 Credits [60 Hours]

Unit 1.

Introduction to Cell theory; Comparison of a generalised Pro- & Eukaryote cell. Elementary
knowledge of the structure & function of plasma membrane, cytoplasm.
Unit II.

Elementary knowledge of the structure & function of plasma membrane, cytoplasm
Introduction to the organelles constituting endomembrane system (Endoplasmic reticulum, Golgi complex,
Lysosome, Peroxisome); Nucleus & Nucleolus; Ribosome; Mitochondria; Chloroplast. Introduction to
cytoskeleton; Basic features of Cell cycle; Mitosis & Meiosis

Unit II1.
DNA as genetic material: Structure of DNA, Types of DNA; Replication of DNA in prokaryotes and
eukaryotes: Semiconservative nature of DNA replication, Bi-directional replication, DNA polymerases;
primosome, replisome.

Unit IV.
RNA structure and types of RNA: Transcription in prokaryotes—Prokaryotic RNA polymerase, role of
sigma factor, promoter, Initiation, elongation and termination of RNA chains; Transcription in eukaryotes—
Eukaryotic RNA polymerases, transcription factors, promoters, enhancers, mechanism of transcription
initiation.
Regulation of gene expression and translation: Regulation of gene expression in prokaryotes—Operon
concept (inducible and repressible system), aminoacyl tRNA synthetases, Mechanism of initiation, elongation

and termination of polypeptides.

Recommended Books:

DeRobertis & De Robertis: Cell & Molecular Biology, 1996

Friefelder: Molecular Biology. Narosa Publ. House, 1996

Sharma, V.K.: Techniques in Microscopy and Cell Biology, Tata McGraw Hill,1991
Strickberger: Genetics, Prentice Hall,1996.

M.

& Co.)
6. Pandey, B.N. B.Sc. Zoology Series: Cytology, Genetics, and Molecular Genetics. Tata McGraw Hill,2012

Verma, P.S. and Agarwal, V.K. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology (S. Chand
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B.Sc. Second Year (III Semester)
DSC-3 MINOR/CORE ZOOLOGY
(Theory: 3 Credits; Practical: 1 Credits)
[For students with Major Subjects other than Zoology]

SOLS/ZO0O/DSC (Minor)-I11
Elementary Cell Biology & Molecular Biology 3 Credits [45 Hours]
Unit 1.

Introduction to Cell theory; Comparison of a generalised Pro- & Eukaryote cell. Elementary
knowledge of the structure & function of plasma membrane, cytoplasm.
Unit II.

Elementary knowledge of the structure & function of plasma membrane, cytoplasm
Introduction to the organelles constituting endomembrane system (Endoplasmic reticulum, Golgi complex,
Lysosome, Peroxisome); Nucleus & Nucleolus; Ribosome; Mitochondria; Chloroplast. Introduction to
cytoskeleton; Basic features of Cell cycle; Mitosis & Meiosis

Unit II1.
DNA as genetic material: Structure of DNA, Types of DNA; Replication of DNA in prokaryotes and
eukaryotes: Semiconservative nature of DNA replication, Bi-directional replication, DNA polymerases;
primosome, replisome.

Unit IV.
RNA structure and types of RNA: Transcription in prokaryotes—Prokaryotic RNA polymerase, role of
sigma factor, promoter, Initiation, elongation and termination of RNA chains; Transcription in eukaryotes—
Eukaryotic RNA polymerases, transcription factors, promoters, enhancers, mechanism of transcription
initiation.
Regulation of gene expression and translation: Regulation of gene expression in prokaryotes—Operon
concept (inducible and repressible system), aminoacyl tRNA synthetases, Mechanism of initiation, elongation
and termination of polypeptides.
Recommended Books:

7. DeRobertis & De Robertis: Cell & Molecular Biology, 1996

8. Friefelder: Molecular Biology. Narosa Publ. House, 1996

9. Sharma, V.K.: Techniques in Microscopy and Cell Biology, Tata McGraw Hill, 1991

10. Strickberger: Genetics, Prentice Hall,1996.

11. Verma, P.S. and Agarwal, V.K. Cell Biology, Genetics, Molecular Biology, Evolution and Ecology (S. Chand
& Co.)

12. Pandey, B.N. B.Sc. Zoology Series: Cytology, Genetics, and Molecular Genetics. Tata McGraw Hill,2012
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SOLS/ZOO/DSC (Major)-1(P) Elementary Cell Biology & Molecular Biology (Practical)
SOLS/Z0O0O/DSC (Minor)-1(P) Elementary Cell Biology & Molecular Biology (Practical)

[u—

A S AT I Tl

—_
- O

B.Sc. Second Year (III Semester)

Photographs of prokaryotic cell

Photographs of cell organelles

Stages of Mitosis by squash technique

Photographs of structure of DNA, RNAs

Diagrams of translation, transcription

Preparation of solutions for Molecular Biology experiments.
Isolation of chromosomal DNA from bacterial cells.

Isolation of Plasmid DNA by alkaline lysis method

Agarose gel electrophoresis of genomic DNA & plasmid DNA

Preparation of restriction enzyme digests of DNA samples

. Demonstration of AMES test or reverse mutation for carcinogenicity

1 Credit
1 Credit
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B.Sc. Second Year (III Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Theory: 3 Credits; Practical: 1 Credit)
SOLS/Z0O0O/MD/ID- 111
Introduction to Invertebrates 3 Credits [45 Hours]

Unit 1.
Introduction to Non-Chordata: General characters; Outline classification upto Classes.
Protozoa: Salient features; Study of structure, locomotion and nutrition.
Unit II.
Origin of Metazoa.
Porifera: Salient features; Canal system in sponges.
Coelenterata: Salient features; Alternation of generation in Coelenterates, Coral and coral reefs.
Unit I11.
Helminthes: Salient features; Study of Taenia and Ascaris with reference to morphology, reproduction (life-
cycle).
Annelida: Salient features; Types and significance of coelom; Metamerism and its significance; Study of
Hirudinaria with reference to morphology and reproduction; Trochophore larva and its significance.
Unit IV.
Arthropoda: Salient features; Zoological importance of Peripatus and Limulus; Economic importance of
arthropods.
Mollusca: Salient features; Study of Pila with reference to morphology and respiration.
Echinodermata: Salient features; Study of Asterias with reference to morphology, locomotion, water vascular
system.
Recommended Books:

Barnes, RD: Invertebrate Zoology (4thed.), Holt-Saunders,1980.

Barrington, EJW: Invertebrate Structure and Function, Nelson,1987.

Hickman, Roberts & Hickman: Integrated Principles of Zoology (7™ ed) Times-Mirror, Mosby, 1984.
Iyer: A Manual of Zoology, Part I. Viswanathan, 1973.

Kotpal, RL: Modern Text Book of Zoology: Invertebrates, Rastogi Publications, 12" edition, 2019
Marshall & William: TextBook of Zoology, Voll (Parker & Haswell, 7" ed.) Macmillan, 1972.

S e
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B.Sc. Second Year (III Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Practical: 1 Credit)

SOLS/ZOO/MD/ID-III (P)

Introduction to Invertebrates (Practical) 1 Credit [30 Hours]

Study of museum specimens/slides:

Protozoa:

Amoeba, Euglena, Plasmodium, Paramecium, Trichomonas, Trypanosoma, Monocystis, Vorticella
Porifera:

Sycon (including T.S. and L.S.), Hyalonema, Euplectella, Euspongia

Coelenterata:

Obelia, Physalia, Aurelia, Tubipora, Metridium, Hydra, Gorgonia, Pennatula
Platyhelminthes:

Taenia solium and study of its life history stages, Schistosoma, Fasciola
Nemathelminthes:

Male and female Ascaris lumbricoides, Wuchereria, Ancylostoma

Annelida:

Aphrodite, Nereis, Pheretima, Hirudinaria, Polygordias

Arthropoda:

Palaemon, Cancer Limulus, Palamnaeus, Scolopendra, Julus, Periplaneta, Apis, Musca
Mollusca:

Chiton, Dentalium, Pila, Unio, Loligo, Sepia, Octopus

Echinodermata:

Pentaceros, Ophiura, Echinus, Cucumaria, Antedon, Holothuria, Astreas
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B.Sc. Second Year (III Semester)

SKILL ENHANCEMENT COURSE- MAJOR (SEC-III)
(Theory: 3 Credits)

SOLS/ZOO/SEC-III Aquaculture 3 Credits [45 Hours]
Unit I

Aquaculture: Definition and Scope, commercially important cultivable finfish species in freshwater,
brackish water and marine water environments; Types of farming systems: extensive, semi-intensive and

intensive culture; Cage culture; Integrated fish farming.

Unit II
Fish ponds: types and their management; Fish polyculture with special reference to indigenous & exotic major carps;
Water Recirculating Systems (RAS); and Bio-floc technology; Induced breeding: Hypophysation and use of synthetic
hormone, significance of Induced breeding.

Unit III:
Prawn culture, ornamental fish culture and its significance; Commercially important freshwater and marine ornamental
fish species; Maintenance of aquaria; Farming of pearl oyster.

Unit IV
Fish feed: Fish feed ingredients; Type of feeds and feeders used in Aquaculture; Commonly occurring diseases in

aquaculture and their control.

Recommended Books:
1. A Textbook of Fish Biology and Fisheries, 3rd Edition by S.S. Khanna and H.R. Singh, NPH, Delhi (2014)
2. Aquaculture by John E. Bardach, Wiley India Pvt Ltd (1974)
3. Aquaculture: Principles and Practices by T.V.R. Pillay, Wiley India Pvt Ltd (2011)
4. Introduction to Aquaculture by Matthew Landau, Wiley (1991)
5. Textbook of Fish Culture by Marcel Heut, Fishing News Books Ltd (1972)
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B.Sc. Second Year (IV Semester)

DSC-IV MAJOR/CORE ZOOLOGY
(Theory: 4 Credits; Practical: 1 Credits)

SOLS/Z0O0/DSC (Major)-1V
Physiology and Elementary Biochemistry 4 Credits [60 Hours]
PHYSIOLOGY
Unit L.

Nerve and muscle: Structure of a neuron, Types of neurons; Types of muscle, Ultrastructure of skeletal muscle,
Molecular and chemical basis of muscle contraction.

Digestion: Physiology of digestion in different segments of the alimentary canal; Absorption of carbohydrates,
proteins, lipids [8 Hours]

Unit IL

Respiration: Pulmonary ventilation, Respiratory volumes and capacities; Transport of oxygen and carbondioxide
in blood.

Excretion: Structure of nephron, Mechanism of Urine formation.

Cardiovascular system: Open and Closed circulatory system, Composition of Blood; Structure of Heart, Origin
and conduction of the cardiac impulse, cardiac cycle.

Reproduction and Endocrine Glands: Physiology of male & female reproduction; Introduction to Endocrine
glands

BIOCHEMISTRY
Unit IIL.

Introduction to Biomolecules: Carbohydrates, Proteins and Lipids: structure, types and functions; Introduction to
metabolism of Carbohydrate, Protein and Lipids

Unit IV.

Enzymes: Mechanism of action, Kinetics, inhibition and regulation
Recommended Books:

1. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H. Freeman and Co.

2. Hall, John E. (2015). Guyton and Hall Textbook of Medical Physiology, W.B. Saunders Company

3. Jain, A.K. (2018). Textbook of Physiology, Arya Publications

4. Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. (2009). Harper’s Illustrated Biochemistry.
XXVIII Edition. Lange Medical Books/ McGraw Hill

5. Nelson, D.L., Cox, M.M. and Lehninger, A.L. (2009). Principles of Biochemistry. IV Edition. W.H
Freeman and Co.

6. Schmidt-Nielsen, Knut (1997). Animal Physiology: Adaptation and Environment, Cambridge University
Press

7. Singh, HR and N. Kumar Animal Physiology and related Biochemistry, SL, Nagin Chand and Co, Delhi

8. Tortora, G.J.& Derrickson, B.H. (2009). Principles of Anatomy and Physiology, 12th edn., John Wiley &
Sons, Inc.

9. Widmaier, E.P,, Raff, H. & Strang, K.T. (2008) Vander’s Human Physiology, 1" edn., McGraw Hill
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B.Sc. Second Year (IV Semester)

DSC-4 MINOR/CORE ZOOLOGY
(Theory: 3 Credits; Practical: 1 Credits)
[For students with Major Subjects other than Zoology]

SOLS/Z0O0/DSC (Minor)-4

Physiology and Elementary Biochemistry 3 Credits [30 Hours]

PHYSIOLOGY

Nerve and muscle: Structure of a neuron, Types of neurons; Types of muscle, Ultrastructure of skeletal muscle,

Unit I

Molecular and chemical basis of muscle contraction.

Digestion: Physiology of digestion in different segments of the alimentary canal; Absorption of carbohydrates,

proteins, lipids [8 Hours]

Respiration: Pulmonary ventilation, Respiratory volumes and capacities; Transport of oxygen and carbondioxide

Unit IT

in blood.
Excretion: Structure of nephron, Mechanism of Urine formation.

Cardiovascular system: Open and Closed circulatory system, Composition of Blood; Structure of Heart, Origin

and conduction of the cardiac impulse, cardiac cycle.

Reproduction and Endocrine Glands: Physiology of male & female reproduction; Introduction to Endocrine

glands
BIOCHEMISTRY

Introduction to Biomolecules: Carbohydrates, Proteins and Lipids: structure, types and functions; Introduction to

Unit II1

metabolism of Carbohydrate, Protein and Lipids

Unit IV

Enzymes: Mechanism of action, Kinetics, inhibition and regulation

Recommended Books:

1. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H. Freeman and Co.

2. Hall, John E. (2015). Guyton and Hall Textbook of Medical Physiology, W.B. Saunders Company

3.

4. Murray, R.K., Granner, D.K., Mayes, P.A. and Rodwell, V.W. (2009). Harper’s Illustrated Biochemistry.

Jain, A.K. (2018). Textbook of Physiology, Arya Publications

XXVIII Edition. Lange Medical Books/ McGraw Hill

Nelson, D.L., Cox, M.M. and Lehninger, A.L. (2009). Principles of Biochemistry. IV Edition. W.H
Freeman and Co.

Schmidt-Nielsen, Knut (1997). Animal Physiology: Adaptation and Environment, Cambridge University
Press

Singh, HR and N. Kumar Animal Physiology and related Biochemistry, SL, Nagin Chand and Co, Delhi
Tortora, G.J.& Derrickson, B.H. (2009). Principles of Anatomy and Physiology, 12th edn., John Wiley &
Sons, Inc.

Widmaier, E.P., Raff, H. & Strang, K.T. (2008) Vander’s Human Physiology, 11™ edn., McGraw Hill
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B.Sc. Second Year (IV Semester)

SOLS/Z0O0/DSC (Major)-4 (P) Physiology and Elementary Biochemistry (Practical) 1 Credit
SOLS/Z00/DSC (Minor)-4 (P) Physiology and Elementary Biochemistry (Practical) 1 Credit
PHYSIOLOGY

1.

Preparation of hemin crystals

2. Examination of permanent histological sections of mammalian pituitary, thyroid, parathyroid,
pancreas, adrenal
3. Examination of permanent slides of spinal cord, duodenum, liver, lung, kidney, bone, cartilage, blood
cells
4. Models/Photographs: Structure of neuron, types and structure of muscles, structure of heart
5. Charts/Photographs: Glycolysis, Kreb’s cycle, electron transport chain
BIOCHEMISTRY

1. Identification of unknown carbohydrates in given solutions (Starch, Sucrose, Lactose, Galactose,

Glucose, Fructose)

2. Colour reactions to identify functional group in the given solution of proteins

3. Study of activity of salivary amylase under optimum conditions
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B.Sc. Second Year (IV Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Theory: 3 Credits; Practical: 1 Credit)

SOLS/Z0O0/MD/ID- 1V
Introduction to Vertebrates 3 Credits [45 Hours]

Unit I

Introduction to Chordata: General characters and outline classification of Chordates upto Classes.
Hemichordata: General characters; Balanoglossus: morphology and development.

Urochordata: General characters and classification; Herdmania: Morphology and Retrogressive metamorphosis.
Cephalochordata: Classification and salient features; Branchiostoma (=Amphioxus): Morphology and
development.

Unit II.
Cyclostomata: General characters and classification; External features of Petromyzon and Myxine.
Pisces: General characters of cartilaginous and bony fish; Dipnoi: Distribution, General characters, and affinities;
External features, Digestive system of Scoliodon; Scales and fins of fishes, respiratory organs in fish.

Unit II1.
Amphibia: General characters and classification, Elementary idea of parental care
Reptilia: General characters; Terrestrial Adaptations; Poisonous and non-poisonous snakes; Biting mechanism
in snakes; Venom and Antivenom.

Unit IV.

Aves: General characters; Digestive and Urinogenital System of Columba; Feathers in Birds; Aerial
adaptations in birds.
Mammalia: General organization, salient features, and distribution of Prototheria, Metatheria and Eutheria.
Recommended Books:

Kotpal, R.L.: Modern Text-book of Zoology, Vertebrates. Rastogi Publication, 2007

Jordan, E.L. and P.S. Verma: Chordate Zoology. S. Chand & Co. Ltd., 2013

Hildebrand, M. Goslow, G.: Analysis of Vertebrate Structure, Wiley,1998

Romer, A.S., T.S. Parsons: Vertebrate Body, Saunders (W.B.) Co Ltd; 5" Revised edition, 1977
Pandey, B.N., Mathur, V. Biology of Chordates. PHI Learning Pvt. Ltd., Delhi, 2019

kR W=
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B.Sc. Second Year (IV Semester)

MULTIDISCIPLINARY/INTERDISCIPLINARY COURSE

(Practical: 1 Credit)

SOLS/ZOO/MD/ID- 2 (P)

Introduction to Vertebrates (Practical) 1 Credit [30 Hours]
Study of museum specimens/slides:
Protochordata: Balanoglossus, Herdmania, Branchiostoma, Agnatha: Petromyzon, Myxine
Pisces: Sphyrna, Pristis, Torpedo, Exocoetus, Anguilla, Acipenser, Latimaria, Chimaera
Amphibia: Ichthyophis/ Ureotyphlus, Salamandra, Bufo, Hyla
Reptilia: Chelone, Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodylus, Gavialis; Key for Identification
of poisonous and non-poisonous snakes
Aves: Study of six common birds from different orders
Mammalia: Sorex, Bat, Funambulus, Loris, Platypus, Opossum, Kangaroo, Manis, Dolphin, Whale, Lutra,
Camel, Polar Bear (Photographs)
An “animal album” containing photographs, cutouts, with appropriate writeup about the above mentioned taxa.
Different taxa/topics may be given to different sets of students for this purpose. These need not be repeated as

drawings by the album maker.
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B.Sc. Second Year (IV Semester)

SKILL ENHANCEMENT COURSE- MAJOR (SEC-1V)
(Theory: 3 Credits)

SOLS/ZOO/SEC-1V2 Aquarium Fish Keeping 3 Credits [45 Hours]

Unit I
Introduction to Aquarium Fish Keeping: Scope of Aquarium fish keeping; Types of aquaria, Aquarium setup and
accessories, Aquarium filters; Criteria of selection for aquarium fishes.

Unit II
Biology of Aquarium Fishes: Exotic and Endemic species of Aquarium Fishes (Exotic Aquarium Fishes—Puffer, Hump
head & Siamese Tiger fish; Endemic Aquarium Fishes — Zebra Danio, Striped Panchax & Honey Gourami); Common
characters and sexual dimorphism of Aquarium fishes: Fresh water (Guppy, Gold fish, Angel fish), Brackish water
(Molly, Sword tail, Ray fish), and Marine (Moorish idol, Anemone fish & Butterfly fish).

Unit II1
Food and feeding of Aquarium fishes: Use of live fish feed organisms. Preparation and composition of formulated fish
feeds ;
Aquarium Fish Diseases: Parasitic, Bacterial, Viral, Protozoan, Fungal & Deficiency diseases

Unit IV
Maintenance of Aquarium: General Aquarium maintenance; Water quality requirements: Maintenance and
Temperature control; Budget for setting up an Aquarium/ ornamental Fish Farm as a Cottage Industry
Fish Transportation: Live fish transport - Conditioning, packing, transport and quarantine methods; Factors associated

with live fish transport

Recommended Books:

1. Bailey, Mary, Gina Sandford (1999). The Complete Guide to Aquarium Fish Keeping, Lorenz Books

2. Hargreaves, Vincent B. (2007). Complete Book of the Freshwater Aquarium 2007 Thunder Bay Pr., ISBN-10:
159223514X, ISBN-13: 978-1592235148

3. Saha, Sanjib (2022). Aquarium Fish Keeping, Techno World, Kolkata
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