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1. Parker, J, Haswell, WA, “A Text Book of Zoology”, VII edition, Vol. I & II, Low Price
Publications, Delhi, 1990.

2. Barnes, RD, “Invertebrate Zoology”, VII Edition, Cengage Learning, India, 2006.

Pechenik, JA, “Biology of the Invertebrates” McGraw-Hill Educations, VII Edition, 2015.

Sedgwick, A, “A Students Text Book of Zoology”, Voll, II & Vol. III., Low Price

Publications, Delhi, 1990.

Dhami and Dhami, “Invertebrate Zoology” R., Chand & Co., India, 2009.

Jordan and Verma, “Invertebrate Zoology,” S. Chand & Company, New Delhi, 2013.

Agarwal, VK, “Zoology for Degree Students: Non-Chordata”, S Chand & Company,2017.

Kotpal, R, “Modem Text Book of Invertebrates™, Rastogi Publications, Meerut, 2017

Kotpal, R, “Protozoa to Echinodermata (Phylum Series)”, Rastogi Publications, Meerut, 2017.
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10. https://zoologylearningpoint.wordpress.com
11. https://zoologyresources.com
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SRR THBE TTATS UTSTHH
https://storage.googleapis.com/uniquecourses/online.html

1. National Digital Library

https://ndLiitkgp.ac.in/

2. e-PG Pathshala (MHRD) Portal(https://epgp.inflibnet.ac.in/)

3. Animal diversity https://swayam.gov.in/courses/5686/animal-diversity
Advances in Animal Diversity, Systemics and Evolution
(https://swayam.gov.in/courses/5686-zoology)

4.Science Direct Open Access Content

(https://www.sciencedirect.com/book/9781843342038/ open-access)
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Theory Syllabus

Part A Introduction

| Porgramme : Certificate Course | Class : B.Sc. |

Year : | year ] Session : 2021-2022 |

Subject: Zoology
1 | Course Code S1-ZOOLIT
2 | Course Title Animal Diversity: Non-Chordata (Paper — 1)
Course Type (Core Core Course
3 | Course/Elective/Generic
Elective/Vocational......)
4 Pre-requisite (if any) To study this course a student must have had the

subject Biology in 12% Class

Course Learning outcomes (CLO)

1.

Upon completion of the course students should
be able to

Learn about the importance of systemic,
taxonomy and phylogeny to get a concrete
idea of evolution of non-chordate phyla.
Understand the various morphological,
anatomical structures and functions of
animals of different phyla.

Get the knowledge about economic,
ecological and medical significance of
various animals in human welfare.
Understand the important parasites and
their control measures.

6 | Credit Value

4

7 | Total Marks Max. Marks: 25+75 |Min. Passing Marks:33

Dr. U.STParmar

Chairman
Central Board of Studies
Subject — Zoology

Date- 23.0¢.209 )




Part B-Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 2 hours per week

L-T-P:
Unit Topics No. of Lectures
I | Taxonomy, Phylogeny and Protozoa

1. Taxonomy
1.1 Elementary knowledge of Zoological Nomenclature and
International Code
1.2 Classification of Animal Kingdom upto Phylum of acoelomate
and coelomate non-chordates according to Parker and Haswell
7" edition
2. Phylogeny
2.1 Definition and Examples
3. Protozoa
3.1 Phylum Protozoa: General characters of the phylum and
outline classification up to classes with distinctive characters
and suitable examples
3.2 Structure, life history and pathogenicity of malarial parasite
(Plasmodium vivax)
3.3 Protozoa and disease
Keywords/Tags: ICZN, Classification, Protozoa, Plasmodium.

11

II

Porifera, Coelenterata
1. Porifera
1.1 Phylum Porifera: General characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
1.2 Type study of Sycon
1.3 Canal system of Sponges
2. Coelenterata
2.1 Phylum Coelenterata: General characters of the phylum and
outline classification up to classes with distinctive characters and
suitable examples
2.2 Type Study of Obelia
2.3 Corals and Coral reef formation
Keywords/Tags: Classification, Porifera, Sycon, Coelenterata, Obelia,
Coral reefs.

11

III

Platyhelminthes, Nemathelminthes, Annelida
1. Platyhelminthes
1.1 Phylum Platyhelminthes: General characters of the phylum and
outline classification up to classes with distinctive characters and
suitable examples '
1.2 External morphology and life history of Liver fluke
2. Nemathelminthes

2.1 Phylum Nemathelminthes: General characters of the phylum and
outline classification up to classes with distinctive characters and
suitable examples

14




2.2 Pathogenic symptoms of Nematodes and diseases
3. Annelida
3.1 Phylum Annelida: General Characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
3.2 Type study of Earthworm (Pheretima)
3.3 Structure and significance of Trochophore larva

Keywords/Tags: Classification, Platyhelminthes, Liver Fluke,
Nematode disease, Annelida, Pheretima, Trochophore.

IV

Arthropoda, Mollusca
1. Arthropoda
1.1 Phylum Arthropoda: General Characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
1.2 Type study of Prawn
1.3 Larval forms of crustacea
1.4 Insects as a vector of human disease
2. Mollusca
2.1 Phylum Mollusca: General characters of the phylum and outline
classification up to classes with distinctive characters and suitable
examples
2.2 Type study of Pila
2.3 Structure and Significance of Glochidium larva

Keywords/Tags: Classification, Arthropoda, Prawn, Crustacea larva,
Insects, Mollusca, Pila, Glochidium.

12

Echinodermata, Hemichordata
1. Echinodermata
1.1 Phylum Echinodermata: General characters of the phylum and
outline classification up to classes with distinctive characters and
suitable examples
1.2 External features and water vascular system of Starfish (Asterias)
1.3 Larval forms of Echinodermata
2. Hemichordata
2.1 Phylum Hemichordata: General characters of the phylum
hemichordate and relationship with non-chordates and chordates
2.2. Balanoglossus — External morphology
2.3 Structure and significance of Tornaria larva
Keywords/Tags: Classification, Echinodermata, Asterias,
Echinodermata larvae, Hemichordata, Balanoglossus, Tornaria.

12




Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested readings

1;

(8]

=

0 %N oL

Parker, J, Haswell, WA, “A Text Book of Zoology”, VII edition, Vol. I & 1I, Low Price
Publications, Delhi, 1990.

Barnes, RD, “Invertebrate Zoology™, VII Edition, Cengage Learning, India, 2006.

Pechenik, JA, “Biology of the Invertebrates” McGraw-Hill Educations, VII Edition, 2015.
Sedgwick, A, “A Students Text Book of Zoology”, VolL, II & Vol. III., Low Price
Publications, Delhi, 1990.

Dhami and Dhami, “Invertebrate Zoology” R., Chand & Co., India, 2009.

Jordan and Verma, “Invertebrate Zoology,” S. Chand & Company, New Delhi, 2013.
Agarwal, VK, “Zoology for Degree Students: Non-Chordata”, S Chand & Company,2017.
Kotpal, R, “Modem Text Book of Invertebrates™, Rastogi Publications, Meerut, 2017
Kotpal, R, “Protozoa to Echinodermata (Phylum Series)”, Rastogi Publications, Meerut, 2017.

10. https://zoologylearningpoint.wordpress.com
11. https://zoologyresources.com

Suggested equivalent online courses:
ls

Swayam Online Courses
https://storage.googleapis.com/uniquecourses/online.html

2. National Digital Library

https://ndLiitkep.ac.in/

3. e-PG Pathshala (MHRD) Portal(https://epgp.inflibnet.ac.in/)
4. Animal diversity https://swayam.gov.in/courses/5686/anima1—diversity

Advances in Animal Diversity, Systemics and Evolution
(https://swayam.gov.in/courses/ 5686-zoology)

5.Science Direct Open Access Content

(https://www.sciencedirect.com/book/978184334203 8/open-access)
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods :
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25 Marks University Exam (UE): 75 Marks

Internal Assessment: Class Test Assignment/ Presentation 15
Continuous Comprehensive 10
Evaluation (CCE) : 25 Total 25
External Assessment: Section (A): Three Very Short 03 x03=09
University Exam : 75 Questions (50 Words Each)
Section (B): Four Short Questions

Time : 02.00 Hours (200 Words Each) Section (C): Two 04 x 09 =36

; Long Questions (500 Words Each) 02 x15=30

Total 75

Any remarks/suggestions:

*

Dr. mar

Chairman
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1. Arumuam, N. Nair, NC, Leelavathy, S, Pandian, NS, Murugan, T, Jayasurya, “Practical
Zoology — Invertebrata”, Volume — I, Saras Publication, 2013

2. Lal, SS, “A Text book of Practical Zoology - Invertebrates”, Rastogi Publications, 2016.

3. Prakash, M, and Arora, CK, “Laboratory Animals”, Anmol Publications, New Delhi, 1998.
Verma, PS, “A Manual of Practical Zoology - Invertebrates”, S. Chand & Co., 2013.
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Practical Syllabus

Part A Introduction

| Porgramme : Certificate Course | Class : B.Sc.

| Year : Iyear | Session : 2021-2022 |

Subject: Zoology

1 | Course Code

S1-ZOOL1P

2 | Course Title

Invertebrata (Paper I)

Course Type (Core Core Course
3 | Course/Elective/Generic
Elective/Vocational/......)

Pre-requisite (if any)

To study this course a student must have had the
subject Biology in 12" Class

Course Learning outcomes (CLO)

Upon completion of the course students should be able
understand
1L,

Identify invertebrate animals of different phyla
and their histology through study of museum
specimens and slides

Learn their different systems through
dissections

Enhance collaborative learning and
communication  skills through practical
sessions, team work, group discussions,
assignments and projects.

6 | Credit Value

2

7 | Total Marks

Max. Marks: 25 +75 | Min. Passing Marks:33

Qi

Dr. U.S. Parmar
Chairman
Central Board of Studies
Subject — Zoology
Date- 29¢. o<C. 202\




Part B- Content of the Course

Total No. of Lectures — Tutorials — Practical (in hours per week): 02 hours per week
L-T-P:

Unit Topics No. of lectures

1. | Study of museum specimens and slides relevant to the invertebrates. 25

Dissection (Demonstration Only -Through You Tube Video or Models
or Charts)

a. Earthworm — Digestive system, Nervous system, Reproductive system
2. | b. Prawn — Nervous system and appendages

c. Pila-Nervous System .
d. Cockroach-Digestive System, Nervous System (Easily available
animal in residential areas which can be used for dissection and
mounting)
Mounting
3. a. Locally available small non-chordates, their larvae 5
b. Mouth Parts of Insects
4. | Examination of pond water for study of different kinds of microscopic g
non-chordate organisms
5. | Economic Importance of any two Insects .
6. | Parasitic Adaptation of any one parasite 5

Keywords/Tags : Museum specimens, Slides, Dissection, Mounting, Benefited insects, parasitic
adaptation.

Part C - Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

1. Arumuam, N. Nair, NC, Leelavathy, S, Pandian, NS, Murugan, T, Jayasurya, “Practical
Zoology — Invertebrata”, Volume — I, Saras Publication, 2013

Lal, S8, “A Text book of Practical Zoology - Invertebrates”, Rastogi Publications, 2016.
Prakash, M, and Arora, CK, “Laboratory Animals”, Anmol Publications, New Delhi, 1998.
Verma, PS, “A Manual of Practical Zoology - Invertebrates”, S. Chand & Co., 2013.

W B9 D

Virtual Labs (https://www.vlab.co.in)
m

Dr.
Chairman
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Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods:

Internal Assessment Marks | External Assessment Marks
Class Interaction/Quiz 10 Viva Voce on Practical 15
Attendance 05 Practical Record File 10
Assignments (Charts/Model 10 Table work/Experiments 50
Seminar/Rural a. Spotting 16
Service/Technology b. Dissection 08
Dissemination/ Report of c. Mounting 04
Excursion/lab d. Examination of Pond Water 10
Visits/Survey/Industrial visit) e. Economic Importance of Insects 06
f. Parasitic Adaptations 06
TOTAL 25 75

Any Remarks/Suggestion:

%9/’
Dr. U.S. Parmar
Chairman

Central Board of Studies

Subject — Zoology

Date- 2§ .0, 202)
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1. Armugam , “A Text Book of Embryology”, Saras Publication, 2005.
2. Balinsky, BI, “An Introduction to Embryology”, Cengage Learning, 2012.
De Robertis, EDP, De Robertis, EMF, “Cell and Molecular Biology”, Eighth edition
Lippincott, Williams & Wilkins, Philadelphia, 2006.
Gupta, PK, “Cell Biology, Genetics and Evolution”, Rastogi Publications, 2013.
Haffner, L, “Human reproduction at a glance”, BWL Publication,2001.
Larsen, “Human Embryology”, Churchill Livingstone, 2001.
Powar, CB, “Cell Biology”, Himalaya Publishing House, 2010.
Rastogi, VB, “Introduction to Cytology”, KNRN Publication, 1988.
Rastogi, VB,“Animal Distribution and Developmental Biology”, KNRN Publication,
2020.
10. Sastry, KV, “Endocrinology and Reproductive Biology™, Rastogi Publications,2018.
11. Verma and Agarwal, “A Text Book of Cytology”, S. Chand & Co., 1999.
12. Verma, PS, Agarwal, V, K, “Chordate Embryology”, S. Chand & Co., 2000
13. Pardesi,K and Dubey, A., ‘Cell and Developmental Biology”, Akhand publishing
house,New Delhi,] edition,2020.
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14. https://academic.oup.com
15. https://medineplus.gov
16. https://ncni.nlm.nih.gov
17. https://zoologylearningpoint.wordpress.com
https://zoologyresources.com
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1. Swayam Online Courses
hjps:./'/storaue.goouleapis.com/uniquecourses/online.html

2. National Digital Library
https://ndl.iitkgp.ac.in/

3. e-PG Pathshala (MHRD) Portal, (https://epgp.inflibnet.ac.in/)

4. Science Direct Open Access Content
(https://www.sciencedirect.com/book/9781843342038/ open-access)
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Theory Syllabus

Part A Introduction
| Porgramme : Certificate Course | Class : B.Sc. | Year : I year | Session : 2021-2022
Subject: Zoology
1 Course Code S1-Z00L2T

Cell biology, Reproductive biology and

. Course Title Developmental Biology (Paper II)
Course Type (Core Core Course
3 Course/Elective/Generic

Elective/Vocational/....)

i Pre-requisite (if any)

To study this course a student must have had the subject
Biology in 12" Class.

Course Learning
outcomes (CLO)

Upon completion of the course students should be able to
1. Develop deeper understanding of what life is and how

it functions at cellular level

2.Understand the nature and basic concepts of Cell
biology, Reproductive and Developmental biology

3. Understand structure and functions of cell membrane
and cellular organelles

4.Understand the importance of latest reproductive
trends, reproductive techniques to be applied for
human welfare.

5.Understand the general patterns and sequential
developmental stages during embryogenesis; and
understand how the developmental processes lead to
establishment of body plan of multi-cellular
organisms.

6. Understand about the evolutionary development of
various animals.

6 Credit Value

4

7l Total Marks

Max. Marks:25+75 | Min. Passing Marks:33
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Part B-Content of the Course

Total No. of Lectures — Tutorials — Practical (in hours per week): 02 hours per week

L-T-P:

3 : No. of
Unit Topics Lectures
I Cell Biology

1.1 Concept of Prokaryotic and Eukaryotic Cells, difference between
Prokaryotic and Eukaryotic Cells

1.2 Structure and functions of Plasma membrane

1.3 Structure and functions of Golgi body, Mitochondria, Endoplasmic
reticulum, Ribosome and Lysosome 13

1.4 Structure and functions of Nucleus
1.5 Structure and functions of Chromosome and special type of
chromosomes-Lampbrush and Polytene chromosome
1.6 Cell cycle, Mitotic and Meiotic cell division and their significance
Keywords/Tags: Prokaryote, Eukaryote, Cell organalles,
Chromosomes, Cell Cycle
11 Reproductive Biology
1.1 Structure of Male reproductive system of Lepus
1.2 Structure of Female reproductive system of Lepus
1.3 Histology of Testis, and Ovary of Lepus
1.4 Gametogenesis — Spermatogenesis and oogenesis, difference 13
between spermatogenesis and oogenesis
1.5 Types of Eggs-based on amount and distribution of yolk with
examples
Keywords/Tags: Reproductive system, Gametogenesis, Sperms, Eggs
11X Recent Assisted Reproductive Techniques (ART)
1.1 Stem cell- Types and their uses
1.2 Gene bank, Sperm bank, Superovulation, Cryopreservation
1.3 In Vitro Fertilization (IVF) and Embryo Transfer (ET)), Zygote
Intra Fallopian Transfer (ZIFT), Intracytoplasmic Sperm Injection
(ICsn
1.4 Placentation -Types, examples and functions
1.5 Placenta Banking-Placenta preservation benefits
Keywords/Tags: Gene bank, Sperm bank, Superovulation, IVF, ET,
ZIFT, ICSI, Placenta banking.
v Developmental Biology
1.1 Fertilization
1.2 Embryonic development of frog up to the formation of three
germinal layers
1.3 Fate map construction in frog 11
1.4 Metamorphosis of Tadpole Larva
1.5 Parthenogenesis
Keywords/Tags: Fertilization, Frog embryology, Tadpole
metamorphosis, Parthenogenesis (A i

Yoo

ZA T i pren)

(Q»%-Q.S.Zc-tﬂ-)
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Embryonic Development of Chick

1.1 Structure of hen’s egg

1.2 Embryonic Development of chick embryo upto the formation of
primitive streak

1.3 Fate map construction in chick 1

1.4 Extra embryonic membranes of Chick: Formation and functions.

Keywords/Tags: Hen’s egg, Chick embryology, Fate map, Chick

embryo membranes

1
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested readings:

Armugam , “A Text Book of Embryology”, Saras Publication, 2005.

Balinsky, BI, “An Introduction to Embryology”, Cengage Learning, 2012.

De Robertis, EDP, De Robertis, EMF, “Cell and Molecular Biology”,Eighth

edition, Lippincott, Williams & Wilkins, Philadelphia, 2006.

Gupta, PK, “Cell Biology, Genetics and Evolution”, Rastogi Publications, 2013.

Haffner, L, “Human reproduction at a glance”, BWL Publication,2001.

Larsen, “Human Embryology”, Churchill Livingstone, 2001.

Powar, CB, “Cell Biology”, Himalaya Publishing House, 2010.

Rastogi, VB, “Introduction to Cytology”, KNRN Publication, 1988.

Rastogi, VB,“Animal Distribution and Developmental Biology”, KNRN

Publication, 2020.

10. Sastry, KV, “Endocrinology and Reproductive Biology”, Rastogi
Publications,2018.

11. Verma and Agarwal, “A Text Book of Cytology™, S. Chand & Co., 1999,

12. Verma, PS, Agarwal, V, K, “Chordate Embryology”, S. Chand & Co., 2000

13. Pardesi,K and Dubey, A., ‘Cell and Developmental Biology”, Akhand publishing
house,New Delhi,I edition,2020.

14. https://academic.oup.com

15. https://medineplus.gov

16. https://ncni.nlm.nih.gov

17. https://zoologylearningpoint.wordpress.com

UJ!\J»-A
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https://zoologvresources.com

Suggested equivalent online courses:

I

2,

3

Swayam Online Courses
https://storage,googleapis.com/uniguecourses/online.html

National Digital Library
https://ndl.iitkgp.ac.in/
e-PG Pathshala (MHRD) Portal, (https:/epgp.inflibnet.ac.in/)

Science Direct Open Access Content
(https://www.sciencedirect.com/book/9781843342038/open-access)
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods :
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25 Marks University Exam (UE): 75 Marks

Internal Assessment: Class Test Assignment/ Presentation 15
Continuous Comprehensive 10
Evaluation (CCE) : 25 Total 25
External Assessment: Section (A): Three Very Short 03 x03=09
University Exam : 75 Questions (50 Words Each)
Section (B): Four Short Questions
Time : 02.00 Hours (200 Words Each) Section (C): Two 04 x 09 =36
Long Questions (500 Words Each) 02 x15=30
Total 75

Any remarks/suggestions:

»
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1. Beffa, MM, Knight J, “Experiments in Practical Development Biology”, First edition,
Cambridge University Press, 2011.
2. Chaitanya, KV, “Cell and Molecular Biology: A lab manual”, PHI, 2013.

3. Keller, LR, Evans, JH, Keller, TCS, “Experimental Developmental Biology”, Academic Press,
1998.

4. Tigunayat, MM, Trigunayat, K, “A manual of practical Zoology: Biodiversity, Cell biology,
Genetics & Development biology™, Scientific publishers, 2019.
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5. Virtual Labs (https://www.vlab.co.in)
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Practical Syllabus

Part A Introduction

LPorgramme : Certificate Course | Class : B.Sc. | Year: I year | Session : 2021-2022
Subject: Zoology
1 | Course Code S1-ZOOL2P
2 Cytology, Reproductive biology and Embryology
Course Title (Paper 2)
Course Type (Core Core Course

3 | Course/Elective/Generic
Elective/Vocational.....)

4 Pre-requisite (if any) To study this course a student must have had the subject
' Biology in 12" Class.
Course Learning outcomes Upon completion of the course students should be able to
(CLO) understand

1. The different stages of mitotic and meiotic cell
division and special types of chromosomes
2. Different stages of embryology

5 3. Through squash preparations understand the
stages of cell division and structure of polytene
chromosome

4. Enhance collaborative learning and

communication skills through practical sessions,
team work group discussion, assignments and
project.

6 | Credit Value 2

7 | Total Marks Max. Marks:25 +75 [ Min. Passing Marks:33

»
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Part B-Content of the Course

Total Numbers of Lectures — Tutorials-Practical (in hours per week) : 02 hours per week

L-T-P:

Unit

Topics

No. of Lectures

Spotting related to the cytology
a. Prokaryote and Eukaryote Cell
b. Stages of Mitotic cell division

c. Stages of Meiotic cell division 1
d. Lamp brush Chromosome
Spotting related to Reproductive biology and Embryology
a. T.S. Testis of Mammal
2. | b. T.S. Ovary of Mammal 13
c. Developmental stages of Frog embryology
d. Developmental stages of Chick embryology
3 Squash preparation of onion root tip to understand the stages of
" | Mitosis 8
q Squash preparation of Grasshopper testis to understand the
" | stages of Meiosis 9
5. | Trypan Blue exclusion test of cell viability 8
6 Squash preparation of salivary gland chromosome from 9

Chironomus larva / Drosophila

Keywords/Tags : Stages of cell division, Stages of Embryonic development, Squash

preparation

@/,
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Part C - Learning Resources

Text Books, Reference Books, Other resources

Suggested readings:

1.

. Keller, LR, Evans, JH, Keller, TCS, “Experimental Developmental Biology”,

Beffa, MM, Knight J, “Experiments in Practical Development Biology”, First
edition, Cambridge University Press, 2011.
Chaitanya, KV, “Cell and Molecular Biology: A lab manual”, PHI, 2013.

Academic Press, 1998.

Tigunayat, MM, Trigunayat, K, “A manual of practical Zoology: Biodiversity, Cell
biology, Genetics & Development biology”, Scientific publishers, 2019.

Virtual Labs (https://www.vlab.co.in)
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Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods:

Internal Assessment Marks | External Assessment Marks
Class Interaction/Quiz 10 Viva Voce on Practical 15
Attendance 05 Practical Record File 10
Assignments (Charts/Model 10 Table work/Experiments 50
Seminar/Rural a. Spotting of cytology 08
Service/Technology b. Spotting of Reproductive
Dissemination/ Report of Biology & Embryology 10
Excursion/lab c. Squash Preparation of onion
Visits/Survey/Industrial visit) root tip 08
d. Squash Preparation of Grass
hopper testis 08
e. Cell Viability test 08
f. Salivary gland chromosome
preparation 08
TOTAL 25 75

Any Remarks/Suggestion:

Dr. U.S. Parmar
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