FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Science (2024 -28)
DISCIPLINE - ZOOLOGY

Session — 2024 -25
DSC -01 to 08 DSE -01 to 12
Code Title Code Title
ZOSC-01T | Life on Earth and Unique Attributes of ZOSE -01T Parasitology
Animal Kingdom
ZOSC-01P | Life on Earth and Uniqoe Attributes of ZOSE -01P Parasitology
Animal Kingdom
ZOSC-02T | Cell Biology and Histology ZOSE -02T Ecology and Wild life Conservation &
' Management
ZOSC-02P | Cell Biology and Histology ZOSE -02P Ecology and Wild life Conservation &
Management
ZOSC-03T | Diversity of Invertebrates ZOSE -03T Biochemistry
ZOSC -03P | Diversity of Invertebrates ZOSE -03P Biochemistry
ZOSC-04T | Diversity of Chordates and Comparative ZOSE -04T Evolutionary Biology
Anatomy
ZOSC-04P | Diversity of Chordates and Comparative ZOSE -04P Evolutionary Biology
Anatomy '
ZOSC-05T | Vertebrate Physiology - |ZOSE -05T Endocrinology
ZOSC -05P | Vertebrate Physiology ZOSE -05P Endocrinology
ZOSC-06T | Genetics ~ |ZOSE -06T Immunology
ZOSC-06P | Genetics ZOSE -06P- Immunology
ZOSC-07T | Biosystematics and Taxonomy - [ZOSE -07T Biotechnology and Genetic Engineering
ZOSC -07P Biosystematics and Taxonomy ZOSE -07P* Biotechnology and Genetic Engineering
Z0OSC-08T | Biotechniques »|ZOSE -08T Applied Zoology
ZOSC -08P | Biotechniques ZOSE -08P- Applied Zoology
r |LOSE -09T Basics of Computer & Biostatistics
ZOSE -09P - Basics of Computer & Biostatistics
ZOSE -10T Behaviour & Chronobiology
ZOSE -10P - Behaviour & Chronobiology
ZOSE -11T Developmental Biology
ZOSE -11P Developmental Biology
ZOSE -12T Molecular Biology
ZOSE -12P Molecular Biology
GE -01 & 02 VAC
ZOGE -01T Life on Earth and Unique Attributes of Animal |ZOVAC-01 Public health and Hygiene
Kingdom
ZOGE -01P Life on Earth and Unique Attributes of Animal SEC
Kingdom
ZOGE -02T Cell Biology and Histology ZOSLEC-01 Vermiculture
ZOGE -02P Cell Biology and Histology
Program OQutcomes (PO):

» Demonstrate and apply the fundamental knowledge of the basic principles of major fields of Zaology and Modern tools and
techniques

»  Analyse complex interactions among the various animals of different phyla, their distribution and their relationship with the
environment.

> Gain knowledge of small scale industries like sericulture, fish farming, bee keeping, aquaculture, animal husbandry, poultry
’
farm.
» Apply the knowledge and understanding of Zoology to ene’s own life and work.
» Develops empathy and love towards the animals and consciousness for wild life conservation
Program Specific Outcomes (PSO):
» Perform protedures as per laboratory standards in the areas of Taxonomy, Physiology, Ecology, Cell biology, Genetics, Applied

Zoology, Behaviour, Endocrinology, Immunology, Biostatistics, Parasitology, Biochemistry, Evolution, Developmental
Biology, Animal biotechnology, Tools and Techniques of Zoology

» Understand the applications of biological sciences in Apiculture, Aquaculture, Sericulture, Animal Husbandry, Poultry Farm.

> Understand the applications of Zoology in Medicine and daily life

»  Contributes the knowledge for Nation building and sustainable development !/’ ,’} é\ e,ﬂ\
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF ZOOLOGY
Course Curriculum

As per program

PART- A: Introduction

Program: Bachelor in Life Science :
*%Z@up_!ﬂr_ld / I)L'gr«.'c.leouors) Semester - 1 Session: 292420125
Hl_4 Course Code ZOSC-01T

2 Course Title Life on Earth and Unique Attributes of Animal Kingdom

3 Course Type Discipline Specific Course

4 | Pre-requisite (if, any)

After successfully completj
> Develop an understa

special reference and their

specific qualities.
»  Understand and ap

preciate diversity of life forms,

ng this course, the students will be able to-

nding of concepts, mechanisms,  evolutionary
: igni i elevance of Origin of life,
Cours arnine. significance and re . _
5 Ol:tlcofnl;sc (SLIOB) » Understand General Idea about Invertebrate and Vertebrate animals with

. > Apply the knowledge about animals Sciences in daily life,
6 Credit Value 3 Credits | Credit =15 Hours - learning & Observation
7 Total Marks Max. Marks: 100

| Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Tenching-—le:\rning

Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents)

No. of
Period

I |Origin of life: Theories of Origin of life:

Ancient Theory Theory of Special Creation (Mythological ap

Cosmozoic Theory, Theory of Directed Panspermia, Theo
Spontaneous Generation (Abiog

and Pasture’s Experiment. Mod
Origin of Solar System and

Sources on Primitive Earth, Biochemieal Origin of Life: Oparin and Hal
Chemogeny: Formation of simple and complex organic compounds (Stanely Mil
Experiment), Formation of Coacervates, Nucleic Acids.

cell. Evolution of modes of Nutrition:
Photoautotrophs. Evolution of Eukaryotes.

enesis or Autogenesis), Theory of Biogenesis: Redi
ern Theory: Origin of Universe: Bj
The Earth: Nebular hypothesis,

proach),Theory of Panspermia or
ry of Catastrophism, Theory of

g Bang Hypothesis in Brief,

Atomosphere and Eneargy

Biogeny: Origin of primitive prokaryotic
Chemohetertrophs, Anacrobic and Aerobic

’s Experiment

dane Theory,
ler and Ure’s

12

II  |Systematics & Unique attributes of Invertebrate and Vertebrate
Definition and difference between Invertebrate and Ve
Trinomial Nomenclature and International code of Nom
Structure of Coral polyp, Coral Skeleton, Types of
Millipora, Octocorallian Coral, Example- Alcyonium,
Gorgonia. Torsion in Mollusca: Definition, Mechanism
Significance of Torsion. Pisces: Migration in fishes: Ca
Salmon fish and Parental care in fishes: By nest formati
body, Integumentary cups, Shelter in mouth, Brood pouct

enclature Corals: Meanin

of Torsion, Effects

animals with special
reference to Coclentrata, Mollusca and Pisces:

rtebrate. Nomenclature: Binomial and

corals: Hydrozoan Coral, Example-
Hexacorallian Corals,

adromous: Eel fish and An

on, Coiling round eges, Attachment to
h, Mermaids purses, Viviparity.

g of Coral,

Example-
of Torsion,
adromous:

11

IIT | Unique attributes of Vertebrate anima
Parental care in Amphibia: by Nest, by Nursery
Amphibia: Definition, Partial and Total Neotony,
Axolotal larva, Necturus and Siren. Reptilia: Vv
Identification, Poison apparatus: Poison Glands, Poiso
IV |Unique attributes of Vertebrate animals with special
Birds: Flight Adaptation, Migration and Perching Mechanism, Flightless

Special Characters of Emu, Ostrich and Penguins), Discuss-Birds are glorifi
Archaeopteryx. Monotremes or Egg laying mammals:

Echidna and Duck bill platypus. Aquatic Mammals:
Whale and Dolphin. Mammals: Flying Mammals: Mo
Origint of fife, Inveriebrate, Vertebrate, Corals, Torsion, par

Factors AfTecting Neotony,

Morphology and Special C

Werwords

Is with special reference to Amphibia & Reptilia:
or Shelter and by Parents N

énomous & Non-venomouys Snakes:
n ducts and Fangs, Biting Mechanism.
reference to Aves and Mamumals;

Birds (Morphology and

Morphology and Special Characters of

rphology and Special Characters of Bat.
ental care, A’ea!on;_/, Fangs, Aves, Mammals
ignature of Convener & Members (CBoS) :

eoteny in
Examples-

11

ed reptiles:

11
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PART-C: Learning Resources
Text Books Recommended

* E.J. W.Barrington , Invertebrate structure and function, English Language Book Society UK

* Robert Barnes, Invertebrate Zoology, Robert Barnes IVth edition Holt Saunders International
Edition Japan

* Park Haswell, Marshall and Williams, A
and Distributers, Delhi

¢ Park Haswell, Marshall and Williams, A tex
Distributers, Delhi
Reference Books Recommended

* ProfR. L. Kotpal, Protozoa to Echinodermata, Rastogi Publication Meerut
E.L. Jordan, Dr. P. S. Verma,Invertebrate Zoology , S. Chand Publications, New Delhi
N. Arumugam, N. C. Nair S, - Invertebrate Zoology, Saras Publication.
N. Arumugam, N. C. Nair S. - vertebrate Zoology, Saras Publication.
Barrington E. J. W., Invertebrate Structure and Function, Nelson London
Barnes, R. D., Invertebrate Zoology —Saunders Philadelphia
* R.L.Kotpal, Invertebrate, Rastogi Publications
* R L. Kotpal, Vertebrate, Rastogi Publications

H. 8. Bhampah, KavitaJuneja, Recent trends in vertebrates vol 1 —9, Anmol Publication
S.N. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

¢ G.S. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology —Campus books
international '

Online Resources—
> https://www.coul'sera.orgllecture/emergence~of-life/4-5
without-a-bacl(bone—WOHqS

https://www.shiksha.com/online-courses/introduction-to-biologv-biodiversitv—cou rse-
courl5385

textbook on Zoology Invertebrate, AITBS Publishing

tbook on Zoology Vertebrate, AITBS Publishing and

-invertebrates-successes-of-life-

Y

https://www.voutube.com/watch?v=k]210v6]oBA
https:/Avivw.youtube.com/watch?v=uK-Xx OCYcl
hjps://www.voutube.com/watch?v=vvbbBilSElk
httns://www.voutube.com/watch‘?v=WxMSckEeio4
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

YVVYY

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz +

Assessment (CIA): | Assignment/Seminar - 10 obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks _

End Semester Two section —A & B

Exam (ESE): Sect?on A: QL. O.bjt.ective =10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive ans

wer type qgts.,lout of 2 from each unit-4x10=40 Marks

Signature of Convener & Members (CBoS) : o~ ) ]
Sl A
x> VI Rt
Pwn_ 4 ’

idyalaya, Raigarh (C.G

Officer-In-Charge 1700 0,
Shaheed Nandkumar Patel
=hwavidyalaya, Raigarh (C.G)




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
CQURSE CURRICULl:lM )

PART- A: Introduction 7 o
Program: Bachelor in Life Science 1 :
= , ! Semester - 1 Session: 2024-2025

(Certificate / Diploma / Degree / Honors) ] N o

1| Course Code 7.0SC-01P

2 | Course Title Life on Earth and Unique Attributes of Animal l(ing}imn

3| Course Type Discipline Specific Lab Course

d

Pre-requisite (if, any)

As per Program

s | Course Learning
" | Outcomes (CLO) |» Understand diversity of life forms

hypotheses regarding the origin of life on Earth,

» Identify some distinctive invertebrate and vertebrate animals
> Apply this Understanding to broader context of life

After successfully completing this course, the students will be able to-
» To demonsirate comprehensive understanding of the current theories and

6 | Credit Value

1 Credits l Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50

| Min Passing Marks:

20

PART -B:

Content of the Course

Total No. of learning-Training / performance Periods: 30 Periods (30 ITours)

Module

Topics (Course Contents)

No. of

Lab./Field
Training/
Experiment
Contents
of Course

> Study of origin of life through chart and models
>

vVVVY VY

v

Study of different Invertebrates and Vertebrates animals through models and
museum specimens in the laboratory with details of biogeography and
diagnostic features: Millipora, Alcyonium, Gorgonia, Hippocampus,
Ichthyophis (Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archaeopteryx, Emu, Ostrich
and Penguins, Echidna and Duck bill platypus, Whale, Dolphin, Bat.

Preparation and Demonstration of Key for Identification of Venomous and
Non-venomous snakes.

Study of Coral Reefs through Models, Photographs

Study of Fossils through chart/ Models

An “Animal album or Practical Record” containing sketches, photographs,
cut outs, with appropriate write up about the above mentioned taxa.

Study of some videos to develop understanding and acquired knowledge on
the animals salient features as mentioned above.

Group discussion/Viva or Seminar presentation on related topics mentioned
in Theory paper.

Period

30

Keywords

Museum specimens, Invertebrates, Vertebrates, Venomous and Non-venomous, Seminar

Narne and Signature of Convener & Members of CBoS:

™M
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

» S.S.Lal, Practical Zoology, Invertebrate, 12t
o New Delhi.

» A manual of practical Zoology. Dr. P.S Verma, S. Chand Publication, New Delhi
Reference Books Recommended

Edition Rastogi Publications, Meerut,

> Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distributers, Delhi

» Park Haswell, Marshall and Williams, A textbook on Zoology Vertebrate, AITBS Publishing and
Distributers, Delhi ’

Online Resources—

> hitp://ndLiitkgp.ac.in/he document/swayamprabha/swavam prabha/gcSuabm873i?e=3|*|||
> https://www.youtube.com/watch?v=JUdp3U6A1EA

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks:

50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal |Internal Test / Quiz-(2):

10 & 10

Better marks out of the two Test / Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester

Laboratory / Field Skill Performance: On spot Assessment

A. Performed the Task based on lab. work - 20 Marks
B. Spotting based on tools & technology (written) — 10 Marks
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of CBoS:

Managed by
Course teacher
as per lab. status

Exam (ESE):
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: Introduction

Program: Bachelor in Life Science Semester - II J Session: 2024-2025
(Certificate / Diploma / Degree / Honors)

1| Course Code ZOSC- 02T

2 | Course Title Cell Biology and Histology

3 | Course Type Discipline Specific Course

4 Pre-requisite (if, any) As per Program

After successfully completing this course, the students will be able to-
> Acquire knowledge of Cell membrane and function

5 | Course Learning » Understand the functioning of nucleus and extra nuclear organelles and
Outcomes (CLO) understand the intricate cellular mechanisms involved.
> Gain Knowledge of key processes like cell division,
> _Learn about various tissues of body their structural significance
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr: per period) - 45 Periods (45 Hours)
. . ‘ No. of
Unit Topics (Course contents) Period

I Cell Structure, Cell Membrane and Extra Nuclear Cell Organclles: General

structure of Prokaryotes and Eukaryotes. Cell membrane organization: Origin,

structure (Lipid-Lipid Bilayer Model, Dannelli & Davson Model, Unit Membrane

Model and Fluid mosaic model), chemical composition and function of cel] membrane,| 11

Specialization of cell membrane: microvilli desmosomes, Hemidesmosome, Septate

Desmosome, plasmodesmata, tight and gap junction. Extra Nuclear Cell Organelles:

Ultra structure and functions of Endoplasmic reticulum and Golgi apparatus.

IT Extra Nuclear Cell Organelles: Ultra structure and functions of Ribosome,

Lysosome, Peroxisomes, Mitochondria: Origin, structure and function. 11

IIT | Nuclear Organization and Cell Division: Size, shape, structure and functions of

interphase nucleus. Ultra structure of nuclear membrane and pore complex. Nucleolus:

general organization, chemical composition and functions, Chromosome Morphology, 12

Cell cycle, Cell division- Mitosis and Meiosis. Cell division checks points and thein

regulation. Programmed cell death (Apoptosis).

IV Introduction to tissues. Epithelial tissue: types, structure and characteristics. surface
modifications. Basement membrane: structure and characteristics. Connective tissue
cells. Structure and function of loose, dense and adipose tissue. Cartilage and bone:
classification, and fine structure, Blood: plasma, blood cells, lymph- their structure| 11
and function. Bone marrow and haemopoesis. Structure and function of spleen.
Muscular tissue: ultrastructure of smooth, skeletal and cardiac muscles. Muscle-tendon
attachment. Structure and classification of neurons.

Cell Biology, Cell Membrane, Cell organelle, Nucleus, endoplasmic reticulum and Golgi apparatus,

ribosome, lysosome, peroxisomes, Mitochondria, tissues. '

Naine and Signature of Convener & Members of CBoS: /|
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PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —
1.Gupta P.X. Cell and Molecular Biology, Himalaya Publication

2. Arumugam.N, Cell biology and Molecular Biology, Saras Publication
3. Rastogi V.B. Cell Biology, Rastogi Publication

4. Verma P.S. and Agrawal Cel] Biology, S. Chand Publication
Reference Books Recommended —

5. Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

6. De Robertis, E.D.P. and De Robertis, E.M.F. (2006) Cell and Molecular Biology (8th edition)
Lippincott Williams and Wilkins, Philadelphia.

7. Cooper, G.M. and Hausman, R.E. (2009) The Cell: A Molecular Approach. (5th edition) ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

3. Becker, W.M.; Kleinsmith, L.J.; Hardin. J. and Bertoni, G. P. (2009) The World of the Cell. (7th
edition) Pearson Benjamin Cummings Publishing, San Francisco. Practical

Online Resources—
1. National digital Library.-
http://ndl.iitkgp.ac.in/document/Okh4R2 FGUI(RNZiFicFUVWszO2loYODoaUVtYIBvc IBZNX
.k3TnZM WVF?.OXDZNithUDIRlBTOERHelZXZUDSNw
2. bﬁp://ndl.iitkgn.ac.in/document/Okh4R2FGUkRNZiFicFUvaDzOZloZFJvVGFmaDwaXpBS
OkwNi9thi9] UGYxaFI60C9Sb250 WUIXLzF1 VANUZw
3. Https://www.voutube.com/watch?v=GYY627leAKg
4. E-PG Pathshala,
mps://epgp.inﬂibnet.ac.in/Home/ViewSubiect?catid=2rAs1Puvga4LW93zMe83aA= :

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 10 *+ obtained marks in Assignment shall be
(By Course Teacher) | Total Marks - 30 considered against 30 Marks
End Semester Two section— A & B
Exam (ESE): Section A: Q1. Objective — 10 x1=10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type gts.,1out of 2 from each unit-4x10=40 Marks
. S
Name and Signature of Convener & Members of CBoS: ; [:\ i
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
Department of ZOOLOGY
Course Curriculum

PART- A: Introduction 7
’rogram: Bachelor in Life Science .
Program achelor in Life Scien Semester - 11 Session: 2024-2025
| (Certificate / Diploma / Deoree / Honors)
1 | Course Code 20SC-02pr 7
2 | Course Title Cell Biology and Iistology l
Course Type Discipline Specific Lab Course
Pre-requisite (if, any) As per Program
After successfully completing this course, the students will be able to-
> Understand ultra structure of prokaryote and Eukaryote cell, undertake
Coiirse Learning microscopic §tudy to gain knowledge
5 Ouitcaities (CLO) > learn to identify cell organelles .
» Explain and demonstrate mitosis and meiosis division in onion root tip,
Grass hopper testis, etc ;
> Gain knowledge of Microtomy
6 | Credit Value 1 Credits ‘ Credit =30 Hours Laboratory or Field learning/T, raim'ra
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20 j
PART -B:  Content of the Course
Total No. oflearning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
Lab./Field | 1, Study of prokaryotic and eukaryotic cell types with the help of chart, slide and video,
Training/| 2. Separation and isolation of cells by sedimentation velocity in unit gravity,
Experiment| 3, Disruption of cells, isolation and identification of subcellular components, isolation of
Contents nuclei.
of Course | 4. Isolation of mitochondria by differential centrifugation and identification of suceinic
dehydrogenase in the mitochondrial pellet.
5. Chromosome segregation in mitosis and mejosis,
6. Preparation of chromosome squashes from Onion Root tip for observation of stages of
Mitosis 30
7. Preparation of chromosome squashes from grasshopper/cockroach testes for the
observation of stages of meiosis,
8. Isolation and estimation of DNA.
9. Study of types of tissue through permanent slides: epithelial, connective, muscular,
Nervous etc.
10. Preparation of Practical Record
11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory
_Paper
Kepwords Pr.okaryore, Lukaryote, cell division, Mitosis, Meiosis, DNA Separation, Histology of T isste,
Microtomy.

1‘z};naumz of Convener & Members (CBoS) :
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Debarati Das Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology,
A Laboratory Manual, Academic Publishers.

2. Mohan P Arora Cytogenetics:, Himalayan Publishing House

Reference Books Reconumended —

3. Karp, G. (2010) Cell and Molecular Bio]ogy: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

Online Resources— National Digital Library
> http://ndlLiitkgp.ac.in/he document/inflibnet_epgp/inflibnet epgp/IN I e P P 1
Z 51296 P 1 Poe 51600 M 0 P g 51604 51605%e=13]*||] '

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal |[Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz

Assessment (CIA); Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by

Exam (ESE): A. Perfo.rmed the Task based on lab. work - 20 Marks | Course teacher
B. Spotting based on tools & technology (written) — 10 Marks |as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks | -

Name and Signature of Convener & Members of BoS : ) i)
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF ZOOLOGY
Course Curriculum

[ PART-A:  Introduction

Prog_rum: Bachelor in Life Science
(Certificate / Diploma / Degree/ Honors) Semester - I Session: 2024-2025
1 | Course Code ZOGE-01T
2 i ; : - :
3 gourse Title Life on Earth and Unique Attributes of Animal Kingdom
ourse Type General Elective
4 | Pre-requisite (if, any) As per program
After successfully completing this course, the students will be able to-
» Develop an understanding of concepts, mechanisms, evolutionary|
5 Course Learning significance and relevance of Origin of life. ) .
Outcomes (CLO) » Understand General Idea about Invertebrate and Vertebrate animals with
special reference and their specific qualities.
» Understand and appreciate diversity of life forms.
> Apply the knowledge about animals Sciences in daily life.
6 Credit Value 3 Credits_| Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per perio

d) - 45 Periods (45 Hours)

No. of

Unit

Topics (Course contents)

Period

I

Origin of life: Theories of Origin of life:

Ancient Theory Theory of Special Cre
Cosmozoic Theory, Theory of Directed Panspermia, Theory of Ca

Spontaneous Generation (Abiogenesis or Autogenesis), Theory of
and Pasture’s Experiment. Modern Theory: Origin of Universe:
Origin of Solar System and The Earth: Nebular hypothesis,
Sources on Primitive Earth, Biochemical Origin of Life:
Chemogeny: Formation of simple and complex organic compounds (

Experiment), Formation of Coacervates, Nucleic
cell. Evolution of modes of Nutrition: Chemohetertrophs, Anaerobic

ation (Mythological approach),

Theory of Panspermia or
tastrophism, Theory of
Biogenesis: Redi’s Experiment
Big Bang Hypothesis in Brief,

Atomosphere and Eneargy 12
Oparin and Haldane Theory,
Stanely Miller and Ure’s
Acids. Biogeny: Origin of primitive prokaryotic
and Aerobic

Photoautotrophs. Evolution of Eukaryotes.

1I

Systematics & Unique attributes of Invertebrate and Vertebrate animals with  special

reference to Coelentrata, Mollusca and Pisces:
Definition and difference between Invertebrate and Vertebrate. Nomenclature: Binomial and

Trinomial Nomenclature and Intemational code of Nomenclature Corals: Meaning of Coral,
Structure of Coral polyp, Coral Skeleton, Types of corals: Hydrozoan Coral, Example-
Millipora, Octocorallian Coral, Example- Alcyonium, Hexacorallian Corals, Exarhple-
Gorgonia. Torsion in Mollusca: Definition, Mechanism of Torsion, Effects of Torsion,
Significance of Torsion. Pisces: Migration in fishes: Catadromous: Eel fish and Anadromous:
Salmon fish and Parental care in fishes: By nest formation, Coiling round eggs, Attachment to
body, Integumentary cups, Shelter in mouth, Brood pouch, Mermaids purses, Viviparity.

11

ITT

Unique attributes of Vertebrate animals with special reference to Amphibia & Reptilia:
Parental care in Amphibia: by Nest, by Nursery or Shelter and by Parents Neoteny in
Amphibia: Definition, Partial and Total Neotony, Factors Affecting Neotony, Examples-
Axolotal larva, Necturus and Siren. Reptilia: Venomous & Non-venomous Snakes:
Identification, Poison apparatus: Poison Glands, Poison ducts and Fangs, Biting Mechanism.

11

IV [Unique attributes of Vertebrate animals with special reference to Aves and Mammals:

Birds: Flight Adaptation, Migration and Perching Mechanism, Flightless Birds

Special Characters of Emu, Ostrich and Penguins), Discussg-BIrds ared g(ltjl'(i)rr‘lzlziO]r?gJ);i?::
Arcl_meopteryx. Monotremes or Egg laying mammals: Morphology and Special Characters of
Echidna and Duck bill platypus. Aquatic Mammals: Morphology and Special Characters of
Whale and Dolphin. Mammals: Flying Mammals: Morphology and Special Characters of Bat.

11

Keywords | Origin of life, Invertebrate, Vertebrate, Corals, Torsion, parental care, Neotony, Fangs, Aves, Mammals
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PART-C: Learning Resources

Text Books Recommended

e @ o & 0o o o

Reference Boolks Recommended

?{ .L W. Barrington , Invertebrate structure and function, English Language Book Society UK
obert Barnes, Invertebrate Zoology, Robert Barnes IVth edition Holt Saunders International
Edition Japan

Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distr lbutel s, Delhi

Park Haswell, Marshall and Williams, A textbook on Zoo[ogy Vertebrate, AITBS Publishing and
Distributers, Delhi

Prof R. L. Kotpal, Protozoa to Echinodermata, Rastogi Publication Meerut

E.L. Jordan, Dr. P. S. Verma,Invertebrate Zoology , S. Chand Publications, New Delhi
N. Arumugam, N. C. Nair S. - Invertebrate Zoology, Saras Publication.

N. Arumugam, N. C. Nair S. - vertebrate Zoology, Saras Publication.

Barrington E. J. W., Invertebrate Structure and Function, Nelson London

Barnes, R. D., Invertebrate Zoology —Saunders Philadelphia

R. L. Kotpal, Invertebrate, Rastogi Publications

R. L. Kotpal, Vertebrate, Rastogi Publications

H. S. Bhampah, KavitaJuneja, Recent trends in vertebrates vol 1 -9, Anmol Publication
S. N. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

G. S. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology —Campus books
international

>

A4

VVVY

Online Resources—

https://wwyw.coursera.org/ lecture/emergence-of—life/4-5-invertebrates-successes—of-life-
without-a-backbone-WQHqS

https://www.shiksha.com/online-courses/introd uction-to-biology-biodiversity-course-
courl5385

https://www.youtube.com/watch?v=k1210Qv6loBA
https://www.youtube.com/watch?v=uK-Xx OCYcl
https://www.yvoutube.com/watch?v=vybbBilSElk
https://www.voutube.com/watch?v=WxMSckFEeio4

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal] Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz +
Assessment (CIA): | Assignment/Seminar - 10 obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks
End Semester Two section— A & B
Exam (ESE): Section A: QL Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
. Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40 Marks
AT
Signature of Convener & Members (CBosS : ;’ r]?;l\--.}f . - W
T cf,,\»\kv{w@
o L 3

) '\%Dmar Pat tel

4 »E a 'a
Y ,a:cfjcfh (C(\ r-in-Charge
=N I ¥ ] "3 C ‘_;L. 5
Shonead Nandkumar Patel
'qcdyalaya, Raigarh (C.G)



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Scicnce
(Certificate / Diploma / Degree / Honors)

Semester - 1 Session: 2024-2025

1 | Course Code ZOGE - 01P

2 | Course Title Life on Earth and Unique Attributes of Animal Kingdom o
3 | Course Type General Elective

4 Pre-requisite (if, any) As per Program

> To demonstrate comprehensive understanding of the ct

5 Course Learning hypotheses regarding the origin of life on Earth,
Outcomes (CLO) |» Understand diversity of life forms

» Identify some distinctive invertebrate and vertebrate animals
» Apply this Understanding to broader context of life

After successfully completing this course, the students will be able to-
wrent theories and

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks:

20

PART -B:

Content of the Course

Total No. of learning-Training / performance Periods: 30 Periods (30 Hours)

Module

Topics (Course Contents)

No. of
Period

Lab./Ficld
Training/
Experiment
Contents
of Course

> Study of origin of life through chart and models

> Study of different Invertebrates and Vertebrates animals through models and
museum specimens in the laboratory with details of biogeography and .
diagnostic features: Millipora, Alcyonium, Gorgonia, Hippocampus,
Ichthyophis (Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archaeopteryx, Emu, Ostrich
and Penguins, Echidna and Duck bill platypus, Whale, Dolphin, Bat.
Preparation and Demonstration of Key for Identification of Venomous and
Non-venomous snakes.

Study of Coral Reefs through Models, Photographs

Study of Fossils through chart/ Models

An “Animal album or Practical Record” containing sketches, photographs,
cut outs, with appropriate write up about the above mentioned taxa.

Study of some videos to develop understanding and acquired knowledge on
the animals salient features as mentioned above.

> Group discussion/Viva or Seminar presentation on related topics mentioned
in Theory paper.

Y V'V VY

v

30

Keywords

Museum specimens, Invertebrates, Vertebrates, Venomous and Non-venomous, Seminar

Name and Signature of Convener & Members of CBoS:
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IPART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Reconumended —

» §8.Lal, Practical Zoology, Invertebrate. 12 Edition Rastogi Publications, Meerut,
o New Delhi.

> A manual of practical Zoology. Dr. P.S V ication, New Delhi
Reference Books Rgcommended_gy r. P.S Verma, S. Chand Publication, New De

» Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distributers, Delhi

> Park Haswell, Marshall and Williams, A textbook on Zoology Vertebrate, AITBS Publishing and
Distributers, Delhi

Online Resources—
> http:/ndliitkep.ac.in/he document/swayamprabha/swayam
> https://www.youtube.com/watch?v=JUdp3U6A1EA

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks _
Continuous Internal |internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test /1Qll]ug
Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in f\smgnmenti(s hall be
(By Course Teacher) Total Marks - 15 considered against 11\51 Mar Sd =
. Laboratory / Field Skill Performance: On spot Assessment anage
End SemeSte.l A, Perf;x)jmed the Task based on lab. work - 20 Marks | Course teacher
Exam (ESE): B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks :
Name and Signature of Convener & Members of CBoS: I7t\ ‘;'/'
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science

Semester - IT Session: 2024-2025

(Certificate / Diploma / Degree / Honors)

1 | Course Code ZOGE - 02T
2 se Ti
: Course Title Cell Biology and Histology
. Course Type General Elective
Pre-requisite (if, any) As per Program

g5 | Course Learning

> Acquire knowledge of Cell membrane and function

» Gain Knowledge of key processes like cell division,
> Learn about various tissues of body their structural significance

After successfully completing this course, the students will be able to-

» Understand the functioning of nucleus and extra nuclear organelles and
Outcomes (CLO) understand the intricate cellular mechanisms involved.

6 | Credit Value

3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100

] Min Passing Marks: 40

PART -B: . Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Cell Structure, Cell Membrane and Extra Nuclear Cell Organelles: General

structure of Prokaryotes and Eukaryotes. Cell membrane organization: Origin,
structure (Lipid-Lipid Bilayer Model, Dannelli & Davson Model, Unit Membrane
Model and Fluid mosaic model), chemical composition and function of cell membrane,
Specialization of cell membrane: microvilli desmosomes, Hemidesmosome, Septate
Desmosome, plasmodesmata, tight and gap junction, Extra Nuclear Cell Organelles:
Ultra structure and functions of Endoplasmic reticulum and Golgi apparatus.

11

IT

Extra Nuclear Cell Organelles: Ultra structure and functions of Ribosome,
Lysosome, Peroxisomes, Mitochondria: Origin, structure and function.

11

I1I

Nuclear Organization and Cell Division: Size, shape, structure and functions of]
interphase nucleus. Ultra structure of nuclear membrane and pore complex. Nucleolus;
general organization, chemical composition and functions, Chromosome Morphology,
Cell cycle, Cell division- Mitosis and Meiosis. Cell division checks points and their

regulation. Programmed cell death (Apoptosis).

12

1v

. modifications. Basement membrane: structure and characteristics. Connective tissue

Introduction to tissues. Epithelial tissue: types, structure and characteristics. surface

cells. Structure and function of loose, dense and adipose tissue. Cartilage and bone:
classification, and fine structure. Blood: plasma, blood cells, lymph— their structure
and function. Bone marrow and haemopoesis. Structure and function of spleen.
Muscular tissue: ultrastructure of smooth, skeletal and cardiac muscles. Muscle-tendon

attachment. Structure and classification of neurons.

11

Keywarr]sL

Cell Biology, Cell Membrane, Cell organelle, Nucleus, endoplasmic reticulum and Golgi apparatus,
-ibosome, lysosome, peroxisomes, Mitochondria, tissues.
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended — -

L.iupla P.K. Cell and I\"Iolecular Biology, Himalaya Publication

g. Rrumugam.N, Cell plolog)* and Molccular Biology, Saras Publication

4. astogi V.B. Cell Biology, Rastogi Publication

- Verma P.S. and Agrawal Cell Biology, S. Chand Publication

Reference Books Recommended —

S.I‘éasrp, G.I(20]0) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
¢ Sons. Inc.

6. Dc? R?bertis, E.D.P. and De Robertis, E.M.F. (2006) Cell and Molecular Biology (8th edition)
Lippincott Williams and Wilkins, Philadelphia.

7. Cooper, G.M. and Hausman, R.E. (2009) The Cell: A Molecular Approach. (5th edition) ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

8. Be‘cker, W.M.; Kleinsmith, L.J.; Hardin. J. and Bertoni, G. P. (2009) The World of the Cell. (7th
edition) Pearson Benjamin Cummings Publishing, San Francisco. Practical

Online Resources—

1. National digital Library.-
htlp://ndI.iitkgp.ac.in/documenl/Okh4R2FGUkRNZiFicFUvaszZloYOnoaUVtYleclBZNX
K3ThZMWVFzQXpZNjhhQUpIR IBTOERHelZXZUpSNw

2. hl‘lp://ndl.iitkgp.ac.in/document/Okl14R2FGUkRNZiFicFUvaDZOflIoZFJvVGFmaDwaXpBSg
OkwNi9thi9 1 UG Y xaFI60CISb25QWUIXLzFIV3INUZwW

3. https://www.youtube.com/watch?v=GYY627leAKg

4. E-PG Pathshala.
htips://epgp.inflibnet.ac.in/H ome/ViewSubject?catid=2rAs] PuvegadLW93zMe83aA==

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test/ Quiz
Assessment (CIA); | Assignment/ Seminar- 10 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type gts.,1out of 2 from each unit-4x10=40 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

Department of ZOOLOGY
Course Curriculum

PART- A: Introduction

Program: Bachelor in Life Science
(Certificate / Diploma / Degree / Honors)

Semester - 11 Session: 2024-2025

1 | Course Code ZOGE -02P

2 | Course Title Cell Biology and Histology

3 | Course Type General Elective —
4 | Pre-requisite (if, any) As per Program

Out

5 Course Learning

microscopic study to gain knowledge
> learn to identify cell organelles
comes (CLO) > Explain and demonstrate mitosis and meiosi
Grass hopper testis, etc
> Gain knowledge of Microtomy

After successfully completing this course, the students will be able to-
» Understand ultra structure of prokaryote and Eukaryote cell, undertake

s division in onion root tip,

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
Lab./Field | 1. Study of prokaryotic and eukaryotic cell types with the help of chart, sl.ide and video.
Training/ | 2. Separation and isolation of cells by sedimentation velocity in unit gravity. .
Experiment| 3. Disruption of cells, isolation and identification of subcellular components, isolation of
Contents nuclel.
of Course | 4. [solation of mitochondria by differential centrifugation and identification of succinic
dehydrogenase in the mitochondrial pellet.
5. Chromosome segregation in mitosis and meiosis.
6. Preparation of chromosome squashes from Onion Root tip for observation of stages of
Mitosis 30

7. Preparation of chromosome squashes from grasshopper/cockroach testes for the
observation of stages of meiosis.

8. Isolation and estimation of DNA.

9. Study of types of tissue through permanent slides: epithelial, connective, muscular,
Nervous etc.

10. Preparation of Practical Record

11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory

paper

Keywords

Prokaryote, Evkaryote, cell division, Mitosis, Meiosis, DNA Separation, Histology of Tissue,
Microtomy.

Sigriature of Convener & Members (CBoS) :

{(ffice

%(QQ A hﬁ,/@\y‘jwz i L«sby&/

1an
H (”]i— / ..................
AFdkumar Patg

|
yalaye

y Raimar '
L, Raigarh (C.G

r-In-Charge { twebai

ahaheaed Nandicumar Patel
dyal

peey gt

ava, Raigarh (C.G)



PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
1.

Debarati Das Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology,
A Laboratory Manual, Academic Publishers.

2. Mohan P Arora Cytogenetics:, Himalayan Publishing House
(Reference Books Recommended -

3. Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

Online Resources— National Digital Library

> http://ndliitkep.ac.in/he document/inflibnet epgp/inflibnet epgp/IN_ I e P P 1
Z 51296 P 1 P oe 51600 M 0 P g 51604 51605?e=13|*[||

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10 Better' marks out (_)f the two Test/ Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 | +obtained marks in 'ASSI%KSH:;ntk shall be
(By Course Teacher) Total Marks - 15 S consfered agau:st Maira ;ea =
Laboratory / Field Skill Performance: On spot Assessmen
Eind Semestor A. Perf:)?',med the Task based on lab. work -20 Marks | Course teacher
Exam (ESE): B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART-A: Introduction

Program:Bachelor
(Certificate / Diploma / Degree)

Semester — I/III/V| Session: 2024-2025

1 | Course Code ZOVAC-01
2 .
' Course Title Public Health and Hygiene
CourseType Value Added Course
4 \p re-requisite(if, any) As per Program

5 Course Learning,
Outcomes(CLO) obesity.

> Understand the importance of hygiene.
» Identify current national and global public health problems.

> Create general medical awareness in daily life.
> Analyze the measures to live a healthy life.

> Aware about the issues of food safety, water safety, vaccination, and

6 | CreditValue 2 Credits I " Credit = 15 Hours -learning & Observation

7 | TotalMarks Max.Marks:50

[ Min Passing Marks:20

PART -B: Content oftheCourse

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)

Unit

Topics (Course Contents)

No. of
Period

I

Maintenance of personal hygiene: Introduction to public health and hygiene:
determinants and factors. Pollution and health hazards: Water and air borne diseases.
Radiation hazards: Network Towers and electronic gadgets (recommended levels,
effects and precaution). Personal hygiene: Oral hygiene, Menstrual Hygiene, Ideal hand
washing methods, 1deal food keeping methods. '

07

II

Nutrition and Health: Classification of food into micro and macro nutrients. Balanced
diet. lmportance of dietary fibres. Significance of breast feeding. Malnutrition
anomalies: Anaemia (Iron and B12 deficiency), Kwashiorkar, Marasmus, Rickets,

Goiter (cause, symptoms, precaution and cure).

07

III

Communicable/Contagious and Non-Communicable Diseases: Communicable viral
diseases: measles, chicken pox, swine flu (their causal agents, symptoms and prevention).
Communicable bacterial diseases: tuberculosis, typhoid, cholera (their causal agents,
symptoms and prevention). Sexually transmitted diseases: AIDS, Syphilis (their
causal agents, symptoms and prevention). Non-communicable diseases: hypertension,
arthritis, Diabetes, peptic ulcer, obesity, depression and anxiety (their causal agents,
symptoms and prevention).

09

Public Health Management & General Medical Awareness: Vaccination, Benefits
of institutional deliveries, Deworming drive: Use of Albendazole. First Aid:
Electrocution, Road Accident, Burn, Lightning Strike, Envenomation. Importance of
Cardiopulmonary resuscitation (CPR). Blood Donation: Eligibility, Health Screening.
Road Safety: Good Samaritan, General safety precautions on Road and Motion
Sickness. Fire Safety: Fire Control and Fire Extinguisher Categories.

07

Keywords

Health, Hygiene, Nutrition, Disorders, Vaccination, Safety, Fire, Blood, Medication.
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

| PART-A: Introduction
Program: Bachelor in Life Science i
__{Cert{ﬁcare / Diploma/ Degree) Semegter—<IVIV/VIVI SERioN: 21342020
1 | Course Code ZOSEC-01
2 | Course Title Vermiculture and Vermicomposting
3 | _Course Type Skill Enhancement Course
4 | Pre-requisite (if, any) As per Program

After successfully completing this course, the students will be able to:
» Learn the identifiable features of earthworm species for vermiculture and

Course Learning vermicomposting.
S | Outcomes (CLO) » Cultivate the skills of vermiculture,

» Understand the challenges in vermiculture and vermicomposting.
> Analyze the features of different vermicomposting methods.

» Create entreprencurial prospects in this field,
6 | CreditValue 2 Credits Credit = 15 Hours —Theoretical learning z.m'd
(1C+10C) = 30 Hours Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marlks:20

PART -B: Content of the Course

Total No. of Teaching-learning Periods:
Theory-15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours)

Module

Topics (Course contents)

No. of
Period

Theory
Contents

General Introduction: Distribution and habit, habitat. Food: Phytophagous and Geophagm'ls
ecarthworm. Morphology of earthworm. Ecological categories: Epigeic, Endogeic and Anecic
earthworms. Ecological requirements; moisture, temperature, light, pH anq, organic matter.
Ecosystem services: role played by earthworms in soil ecosystem. Difference between
vermiculture and vermicomposting. Role of earthworm and vermicompost in growth of plants.
Vermiculture: Definition and features. Selective features of earthworms for vermiculture.
Vermiculture methods: Wormery, breeding techniques: indoor and outdoor cultures, monoculture
and polyculture, merits and demerits. Obstacles in Vermiculture: Preventention and Management,
Vermicomposting: Definition and features. Scientific names and distinguishing features of native
and exotic vermicomposting earthworms (Native Indian earthworms. Perionyx excovatus,
Perionyx ceylanensis, European earthworms. Eisenia fetida, Eisenia andrei, South African
earthworms. Eudriluseugeniae), Principle of vermicomposting, Methods of vermicomposting:
Low-cost Floor beds, Grow bags & Tank system. Management during vermicomposting (Physical
and Biological). Products of vermicomposting, physiochemical features and their utility:
earthworm biomass (vermiprotein), vermicompost and veriniwash. Harvesting the vermicompost
& storage. Marketing prospects of Vermicomposting in Chhattisgarh and India.

15

Lab./Ficld
Training
Contents

> Key to identify different types of earthworms,

>
>

P

>

>

> Preparation of vermibed, maintenance of venmicompost & management of climatic conditions.
>

>

>

>

>

> Practical Record

Identification of materials/waste products for vermiculture and vermicomposting.

Study of systematic position, habits, and habitat & External characters of Eisenia fetida.
Study of Life stages & development of Eisenia fetida.

Culture of earthworms in Grow Bags.

Study of devices and instruments of Vermiculture and Vermicomposting.

Study the effects of vermicompost & vermiwash on any two short duration plants.
Study of different methods of vermicomposting (NADEP Composting, Bangalore Method,
Coimbatore Method & Indore Method).
Creation of set up for vermiwash collection.
Field Visit to Vermiculture & Vermicomposting sites and interaction with self help groups/|
personnel engaged in these activities.

Projects/ Assignments/ Chart/ Model preparation.

30

Keywords \Earthworm, Vernticulture, Vermicomposting, Vermiwasl, Grow Bags, NADEP.
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PART—C:Learning Resources

T"ext Books, Reference Booles and Others
Tet\t Books Recommended —

> Ch ;
Vefr‘lj”l];gg;lf;;)(%'o 1'2)\ !\/erlmtecllnology, Vermiculture, Vermicompost and Earthworms: Vermiculture,

National lnpt'st Ing, : ermlteghnology and Mirobes, Lambert Academic Publishing, Germany.
Vermi stitute of Industrial Research, (2010): The Complete Technology Book on Vermiculture and

rmicompost, Published by National Institute of Industrial Research, Delhi-7, India.
Kumar, A. (2005) Verms and Vermitechnology, APH Publishing.
Bhatnagar & Patla,2007. Earthworm vermiculture and vermin-composting, Kalyani Publishers,New Delhi.
Sultan Ahmed Ismail, 2005. The Earthworm Book, Second Revised Edition. Other India Press, Goa, India.
Panda Hlma!dn: The Complete Technology Book on Vermiculture and Vermicompost (Earthworm) with
Manufacturing Process, Machinery Equipment Details & Plant Layout; Asia Pacific Business Press Inc.
EIRI Board : Hand Book Of Biofertilizers & Vermiculture.

VVVY ¥V

Y

Online Resources—

> https:/agritech.tnau.ac.in/org farm/orgfarm _composting.html#:~:text=In%20the
lore%20method%200f,laid%20over%20the%20moistened %20lavyer.

> https://www.thepharmaiourn:tl.com/arcllives/2021/volIOissueIZ/PartAR/l1-5-248-926.pdf

%20Banga

Online Resources—
> https:/megbrde.nic.in/publications/fliers-Pamph lets/nadep-composting-english.pdf

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 50 Marks

ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(ESE):35Marks
Continuous tnlemai Test/ Quiz-(2): 10 &10 | Better marks out of thetwo Test/ Quiz

InternalAssessment(CIA)(Assignment/Seminar +Attendance- 05 | +obtained marks in Assignment shall be
By Course Coordinator) otal Marks - 15 considered against 15 Marks
End Semester [Laboratory / Ficld Skill Performance: On spot Assessment Managed by
Exam (ESE) A. Performed the Task based on learned skill - 20 Marks Coordinator as
B. Spotting based on tools (written) —10 Marks per skilling
C. Viva-voce (based on principle/technplogy) - 05 Marks
A 3
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